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A further aspect of the invention is the use of any of the preducts identified
30 herein, for the treatment or prevention of a condition associated with infection by
Neisseria or Gram-negative bacteria.

Description of the Invention

The present invention is based on the discovery of genes encoeding peptides
which are located on the cell surface of Neisseria, and which are therefore useful for
35 the preparation of therapeutic agents to treat infection. It should be understood that
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35 substantial loss of function.
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meni ngi tides (strain C311.+) chronosonmal DNA was prepared smd
vectors pFWphoAl, pFW phoA2 and pFW phoAB 10 ( Podbi el ski 1245['-'5%%%%2@6@
1996; 177:137- 14@) These plasm ds possess a constitutive spectinomycin
adenyl t r ansf er as€ hgnplieprEHipG of estainembasathorkie, xdanitlﬂetl peptifiey willdehkrgiwvnl tevel

of spectino I ore e ected. .. rthernore,
Chest:vect ot lousa ISR YRAE, OCinc conBh8l el R ot PRI i synebi ot e
for al kal i ner ghjpsghts ag altfheas heemane@t des”edi fté Provide gffattive imesurisltioho
the reading_fra #te . h 15th derle A[\ggene exi st s, shco g

to an upstr 88AVFHD At Bk e vdlon BhXacsivedn talbeaRpaseR to the skille

thi strurgat pdrsbn. col i phoA gene Iacks the appropriate | eader sequence for
export of this epzyme across the bacterial menbrane, extracellular alkaline

phosphat ase acti Mars gepemlyeand asdn welbkrown o thase siillsdpnopacgit.ed suitable E.
| hoA
coli phoA nytanht &f%rgactﬁrterc@h'@h EICf. hg ﬁeﬁ{?@?%g Cleldit r'il’?ergggéﬁegr}?'}@se

.20 substrate, XP Bronp- 4 ate oes n
i nt act bact %$ 13%[1 S%Tébl%caéfr'ﬁf s ph@fcifients, am:l rpute;sp@adremusdnaben.r These fastoomiailad

al kal i ne phg, d%?%rh\{r’netdy%&gmnngtoqﬁ{o%c%‘?er{avg]u%ﬂ a?flzé) @?e/?%veenty of the

sur f ace- assom at ed al I he ase. ac
chr onodéni ccokritionltsthesfranted, tﬁbaymlamd:loyhaitﬂl cftbé aebjpctgment and t he

correspondi ng bagt erd al Ion|e e identifi [ e col our

Pl asni d DNA vvasaid(ﬁl geés adéﬁ %’) %?}%”@PP tﬁevﬁ’rf) ”gﬁrﬂ-ﬁgﬁdé %ﬁ‘ﬁ’ﬂo@ %Fﬁ?‘gdn

gel ng Sgl‘l rqereeriiag |asea]zm®mpﬂ'ai dentifitetiors of pa@]galommn%amgﬁrdrifaf Eﬁeo c
| geste maj ority o r rrentsa red to be O.

oo kb 1 IR Ak Gars, g siRkaiasrsays s KGR s HeSB FRUSAHOR 4% ¢ i

et hi di um bramsche: bl heapteBaishfy tHe' HroTBSEDf 15 ﬁwbﬁ!‘.ﬂﬁt iAdhé B grddﬁatmpareﬁl

pprhSA vect or strain DHSo was 30 chosen as the cl oning host

since &P | 5&@1 %Efngﬁa"fﬁ%wvsaw MRY DG HseA A%t fagf fega\net@tebqireat ed
on Luria agdh mrétﬂﬂltyldmhé@%j\w Hachlate R Bihd e fhrééldlnﬂ@aw‘iﬁ it pgfter{tﬁ?

chronmogeni ¢ XP substrate. E. coli transformants harbouring. plrasm
cont ai ni ng aAEMikerip BCHYAY. ‘ngi tides insert DNA that conpl errent s the export

signal 24 Febwergeri’&oéf wmesﬁ‘orphéwsrsbQ?éjﬁ%élﬁéédph%egﬁﬂﬁeﬁ\?é f the

i dentified by the blue col our of colonies. Neisseria neningitl
i nsert DNA"?'ﬁ‘ES’PrQﬁWﬁT‘-e mefpr%dekeﬁaetorsn@wtuaﬂwm maytbeeswfﬁanaet teess

phoA g9ghe PR %eé}geeﬂ, ?ad( alitGieh uence was 5 searched for known

proteins in the (enBan atabase 6 e rggarﬁ s are shown in Table 1. Table 1

10 15 20 25 SEQTheaﬂ@Retedmt:mg@mnemmbe prepared with a mutation that disrupts

Accessi on L&l

AVEO54334pH 5 S Sk fuiﬁ%ﬁgé?%ﬂeep i Aaihe H Siesinsrson.vil be awere

menbr ane ppbneihndSREBISNNBIREPassih GfQagicular g@néyeﬁcmcqumaymﬁad

N\VB0280910 zi L Gl

Nl\/Bo749111@’%@@5&’8‘%%{"?@&'0 @%@gﬁﬁﬁgfiﬂﬁ%@”ﬁ”ﬁeA%e’NWé‘i%TF“’Qa“'sms

DSBD1 3154 phacsapdify ta éimnw'nnntmapmsnmmmﬂsetaelumoﬁﬂ(iﬁhtatlons in other genes, for

NVB060715 I nel Putr.esci ne- bi ndin r ot ei

NN50623171§’%{’8‘§ %5@%8?@9%%@%{7?%5% sif} 8t 1Bi3 separate gene required for growth

N|v|30350192(6rpth92m8:@:|dygm¢me galan Ko MnlgRtion o, akith {4 84BAMYE; thla gene

NI\/8015923§ % % %127725 &02 QOSu hat e ABC transporter

NVB088027 SB?FS e [/BI58e2d QIQM@ -8PE8RTpr ot ei n NVB1412 NVB0584

NVBO364 NVB141ASdehiphedmirddraaniSRisnta) ald®be ukdd £ QrfbitySéfisTabtne delivery

30  of heterologous antigens, therapeutic proteins or nucleic acids (DNA or RNA). In this

embodiment, the attenuated microorganisms are used to deliver a heterologous
antigen, protein or nucleic acid to a particular site in vivo. Introduction of a
heterologous antigen, peptide or nucleic acid into an attenuated microorganism can be
carried out by conventicnal techniques, including the use of recombinant constructs,

35  e.g. vectors, which comprise polynucleotides that express the heterologous antigen or




NVB16313334pho2-41- NVB1830 24 February 2005 Protective properties of
candi date protein vaccines Cenes identified in the screen were assessed as
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purification of reconbinant proteins using metal affinity chronmatography.
cells and therefore only exported or surface-asscciated alkaline B/hosphatase attivi
can be detected. When exported or surface-associated alkaline phosphatase activity
is present, the chromogenic XP substrate is cleaved to yield a blue pigment and the
corresponding bacterial colonies can be identified by their blue colour.
25 Plasmid DNA was digested to completion with BamH| and dephosphorylated
using shrimp atkaline phosphatase, Neisseria genomic DNA was partially digested with
Sau3Al, such that a majority of fragments appeared to be 0.5 — 1.0 kb in size when
observed as bands on a 1% agarose gel stained with ethidium bromide. These Sau3Al
fragments were ligated into the prepared pFW-phoA vectors. E. cofi strain DH5a was
30 chosen as the cloning host since it lacks a functional phoA gene. Recombinant
plasmids were selected on Luria agar containing 100 pg/mi of spectinomycin and 40
pg/ml of the chromogenic XP substrate. E. coli transformants harbouring plasmids -

containing Neisseria meningitidis insert DNA that complements the export signal



For cloning, the ligation reaction was transfornmed in TOP1OF cells
{I'nvitrogen). DNA preparations fromtransformant DNA cl ones were screened
to check the 25 orientation of the insert DNA. C ones from candi dates that

appeared to have the insert DNA in the correct orient atio?fjfv‘%(%}%ggggqged

to confirmthe integrity of the 5 regionéof the construc and
purification. Coned ca ndidates were tested for expression of the

candi dat e gesrapenek| fwihegleadetessnahiod mehe averenidentilddl B¢ (tREDIpe- XBBUE @IS ent
cells (Invitrg . Expression of candidate clones was induced with I PTG
and expression anal ysed by SDS PAGE and western blotting using anti-Hi s
anti body after folleisseta smendgitisomsefaDNjadaiat psapRietes tBE' tfddPd signdl
Tal on resin (netal a{}gi ia{dé colum utilising the 6xH s-tag cloned at “the
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pre-screenedl.-for low 5 reactogenicity to whole cell Neisseda neningefidis

in ELI SA assays. Antibodies were rai segﬂgi&?st each of the cloned and
purified candidates in rabbits using 1 proteins for initial
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19 20 pho2-80 Hypothetical 11.9 kD protein NMB0844

20 21 22 pho2-81 - NMB0159

23 24 pho2-86 . NMB1277

25 26 pho2-90 Sulphate ABC transporter NMB0880

27 28 pho2-91 - NMBO0580

29 30 pho2-5 FRPC operon protein NMB1412

NMBO0584

NMB0364

NMB1414

25 31 32 pho2-25 Hypothetical 10.2 kD protein NMB1546

NMB1631

33 34 pho2-41 - NMB1830




ELI SA assays were carried out using the heat killed whole cell N.

meni ngetedis. ELI SA plates were coated overnight with heat-killed cells
(50N1 of killed bacteria in PBS to each well of 96 well plate and incubated
4C). Standard ELI SA protocols 10 24 Fepruary 2005 were il aII
i ncubations at 37 C for 1 hour. PBS/ 3% BSA bl ocki ng sol ut |2%n¢é)%§gp|ﬂ6@n

% wash sol ution, anti-rabbitAP cq ate secondary anti body (Sigm) and
Si gma Fast P"N’??‘B’ﬁtﬁﬂ@?’“ﬁﬁ&éﬁﬂﬁf# gfoé%’f‘l Wrct€8gent (Sigma) were utilised.

The data was read@neé@@ékmﬂlé@'w%@ﬁc@@@r\n%?é'a%%@sé@dcéé)pbﬂehh&l PO vaEaieT -
The data 5 was generated using sera available seven days afterthe first

boost er vaccideacidaies Baspgm f@ﬁt@ﬂlt}f ¢fithe clorRed exaressed. P"EEI”SAO TRiS SN MMHaune
results sho t n t
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ook i ntervals cReSWBERNY er COMORR SIS, Herd B TR SORRd e T
group was C%bbe@agﬂot@mtékpws%ebgﬁelpggm BRE p&rifie pratéwu@swgé&o dbferate

bacteria were inocul ated intraperitoneally in a volunme of 500N1 in Brain
Heart IIRf usiadHPOdiss.or bse Heknzyme Hoded 5®mUE°t§P§Ee@fA%@IBéEF\$A)PFTé\ﬁ RBeré

results hav?hﬁggwg aflMCRra_‘Fr’lﬂ:lxhéd r@;ﬂ#ﬁf@&éﬁw%@ﬁﬁb&%@& émalpéﬁﬁb‘?fd?e%m C
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noni to | t t ho2-5
shovved 1 Y "13%
00 fa SPEPERE ;B s R SRS LhabEd Hah diifeRCRERR T £
(2J395) | survmeeﬁw;;:frdne(mﬂmﬁaa lcaaemthmiat 299&)@1\/&3) tarefge agy pamri]:ea'eugat .CIIS able
equi valent to r r ot ni mal s .vaccinated-w t andi dat es
ho2 10, phist 9S Ble BRGIGVE TR iePa0ST 89S A U SE At OLfl Donghies)
survi val regﬁgﬁglmryadog,ﬁ@ €8vdérardrAe nonvacci nated controls, where 13%
(2115) survived. 24 Fe%éfuary 2005 CLAIMS 1. A peptide. conprising any

of the ani nB’Cé?:?@ngéﬁH@ﬂ@éQ%entl fied herein as SEQ ID NOS: 2, 4, 6, 8,
10, 125514, 16, thndifdte es%éere%ﬁ»pnﬁe‘@bﬁbRésﬁa Hém?&bmf:%nmf‘éﬂ{m'sa

t hereof having at | east %OA) sequence simlarly or identity at the peptide

level or a 8uitd PhMatenplagndiaCuinnass st 2/ tencethdPHbetR7:814: Thesyimemsiareuse.

listed in Table 2. F denotes the forward primer and R the reverse primer. The primer
pair PRAF and PRAR was used to amplify the PorA gene DNA.



2. A peptide according to any preceding claim wherein the honol ogue 10 has

at

pepti de according to claiml,
defined herein as SEQ ID NCs:. 2, 4, 6, 8, 10, 12,
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Cioning of vaccine candidates.
PCR amplified DNA from candidates was cloned directly into the InVitrogen

20

pCRT7/CT-TOPOQO vector. This vector provides a T7 promoter, ribosome binding site

and C-ie rminal 6xHis tag fusion to facilitate expression and purification of recombinant

proteins using metat affinity chromatography.

For cloning, the ligation reaction was transformed in TOP10F ¢cells (Invitrogen).

DNA preparations from transformant DNA clones were screened to check the

25

orientation of the insert DNA. Clones from candidates that appeared to have the

insert DNA in the correct orientation were sequenced to confirm the integrity of the 5’

region of the construct.

Expression and purification.

30

Cloned candidates were tested for expression of the candidate genes following

transformation into HMS174(DE3)pLysS competent cells (Invitrogen). Expression of

candidate clones was induced with [PTG and expression analysed by SDS PAGE and

westem blotting using anti-His antibody after four hours induction. Candidate protein

was purified via Talon resin {metal affinity column utilising the 6xHis-tag cloned at the



<21 0> 1 <21 1> 939 <212> DNA <213> Nei sseria neningitides <220> <221> CDS
<222> (1)..(939) <40D> 1 atg tcc atc cat act ctg aaa cgc ctg ccc tca tcg
ctg ctg ctc ggt 4B Met Ser Ile H's Thr Leu Lys Arg Leu Pro Ser Ser Leu Leu

Leu dy 1 5 10 15 ctc tgc ctt tcc ctg ccg tca gcc cac ctt At ac
gac att 96 Leu Cys Leu Ser Leu Pro Ser Rpa H s Leu Phe Al 3%@%%9’]%@%% |l e

20 25 30 tta ggg caa ttt tta gaa cag aac atg ctt acc tcc tcc gat ccg ata

194 Leu Gy &mokieertbusbithEprotémnCiditedns)utiiRing e imftdzoRspufférgradienior 40
45 gaa ata t aa Aqc acg ata cac ¢CC aec aac acc caa gec att 192 Gu

tc,gcc
Ile Phe Al a €MORSf Pigteniom Hiesrepind 1§00mM). Thr G n Ala Ile 50 55 60 aca

ggc ggt ctg ahkipédEpideckis® cag tct gcc ctg gtc gtc aac-aac 240 Thr Ay Ay
“Leu Ile Leu Ser Ser A n Ser Rla Leu Val Val Asn Asn 65 7D 75 80 2 24

February ~~05 aaaPaie¢ §g@nthafyapeduchon, agnisie) sBamMawes gefe-sarenegg feft ot g
ccc 28Bdys (A O YN C T~ JEN)) « AS; I @ kil St o BS
- 90 95 atSI(; gc%%f:%°§é§%’%‘t9f‘%@“g§z§le@ge£§%’é agé’h’é’?b”f%f‘gﬂé%ééﬁﬁt ?g*'%ﬁ?‘%i“& 36
Ile Ala Ser feisedSegaihsteadcher tdtiodsd And\parifidr caraidaied inlrabbissysing 400D ofl D5

110 aac ttg gag¢.atg aa aa_.acc gt cc att acg .cc a a atc,gac 389 Asa
Lou Aop net Boreies fr HifeYaRciion it Feinds gaRahiEng dis sABledlist 885538 (oo
at ¢ aaa ggg z8-gayitendls Wigt Frelihd'§ fofipietd atjuract BRumivasanlieddd afiegebdie Lys
Gy Thr Gy Ser Arg Leu Ala Ile Ay Thr P.la heu Thr 130 135 14D cgc aaa

aaa ctg ctg RoRstiq gengetesaSegPi§c age gaa aac cgc gec 480 Rrg Lys Lys Leu

Leu Hi goleu SecAlfdbiMRtwRet hesf kifddiv Asbnifb@igsla 145 150 155 | 60 acc cat gca
ttg ggc aga acc tac ccc ggc ggc at gﬁgz%cé ca ttg@gtc 52B Thr H's Ala Leu Gy
&

Arg Thr Tyr Pro GEYSA pysaysiaceingt e Anenigglidis weare sagied it & seRfitahc
Pla G Sor Do =Rfedie ita & Bubfia gPfegebaimall. Aenifual tent Il V2
ctc aac ttc assayawergraredouher siggio MGB g2wveltas: Tyr A u, Pro Thr Ay Len Asn
Phe G n Asn Val Ser Thp Al Lys  +omiA08) 498 1000
‘ 15 :  Neisseria meningitidis (B) Type SW2 107
- Neissenia meningitidis (B) Type NGH38
. Neisseria meningitidis (B) Type NGE28
Neisseria meningitidis (B) Type 2996
These are all prevalent disease-causing strains and span the genetic diversity of this
20 species based on dendrograms generated by MLST {multi-locus sequen.ce typing).
| Preparation of heat killed N. meningitidis ,
N. meningitidis was grown on Columbia agar with chocolated horse blood
{Oxoid) for 14 hours at 37°C in 5% CO, The cells were scraped from agar plate and
resuspended the cells in 20ml PBS in a 50mi tube. The cell suspension was heated
25 for 30 minutes at 56°C to kill the bacteria.
A B0 i sampie of the heat killed N. meningitidis was spread to Columbia agar
with chocolated horse blood (Oxoid) and incubated for 18 hours at 37°C, 5% CO,.
This allows confirmation that all N. meningitidis cells have been killed. The heat-killed
cells were then washed in PBS. The OD,., of the suspension was adjusted to 0.1 0D
30 units versus PBS.
ELISA with heat killed N. meningitidis
ELISA assays were carried out using the heat killed whole cell N. meningitidis.
ELISA plates were coated overnight with heat-killed cells (50ul of killed bacteria in
- PBS 1o each well of 96 well plate and incubated 4°C). Standard ELISA protocols



gac
Ser
aac
Thr
tac
Asn
cag
Thr
gtt
Lys
tcg
Tar
ct

ctg agc ctt atg gtc aac gcc gcc gcc caa tat ccg caa atc cgc 672 Rsp Leu
Leu Met Val Asn Ala Rla Pla An Tyr Pro GIn Ile Arg 210 215 220 acc
tcg act tcc aac tac gcc tcg gta cag acc aaa aac ggg cag 72D Thr Asn Ser

Ser Asn Tyr Ala Ser Val @n Thr Lys Asn Ay Gn 225 2 aac
aaa aac tcc aat gcc ctg gtc aga gaa Hyc atg tgg aac 7%3 %ﬁuéﬁzw Lys

Se » Asn Ala Leu Val Frg Qu Ay Met Trp Asn Z45 250 255 atc gaa ttg
aaa acc wer fobewed, avitbgt ingabatiprs ag§7° Gufpy - 1thour, R BS &6 BBAdId8king smiutiGhn Lys

Gl Ser 6 26 270 2 200
oty 1 RS A AR s e A P Sonideite Sttty bR ISIETE) “Var
Al a F, srarld Bigeha FAstP GitrogfenyMsHosphitd de,jec&(m rdagent Slghay wefPiilid88. aac

ccc aca C aca ~C aac c aaa atc aa 912 n Ser Pro
Sor A Wi O Al ar gk ARRe A GREP A o tR6 PIdlg Seasiss. THY ¢B  aig

g cagscaa wasgdrigratsdsihgSefa éﬁfaﬂa%%e#@r&'dﬁsrhfﬁrtr% fﬁé&o@@fer@&l%ﬁnf@é&p

<211> 312 <212> PRT <213> Ne| sseria nmeringiti,~".is <400> Met Ser Il'e H| S

Thr
Leu
Leu
Au
Ile
Adn
Ile
Asp
Lys
Arg
160

Leu Lys 3& afterdirsirvascigaiiorBer Leu Leu Leu Ay 1 5 10 - 15 Leu Cys Leu Ser
Pro Ser Et):l_gAl—AK?E Leu Phe Ala Asp Asn Asp Ile 20 25 30 Leu Gy dn Phe
Clu As t" Leu Thr Ser Ser Asp Pro Ile 35 40 45 Qu Ille Phe Al a
Ser Thr Il e Hhe Rsolts hmovﬁ&:hthihﬁ'le@mti #¢ra rkised EDabist 68chT bandiligte @rgteineu

Te CouSTorets Arpge Renny S5 1o Briden s darbgnglas c A'a ser
Sei0Lys Irheivol\ME@ﬁqg‘ A?a Met VaI Val Leu Asp Ala 100 ' 1C5 110 Asn Leu
ZEt Asn G u Tlg{evzlla-rgﬁe roet ;.:rthre 5 Ay?—ﬁf\g ulle t%lS 2t0 iL25 A‘\_rg Ile
y Thr Ay 5 Watedle protgcyvecefarse Fcipg e/ §: 3R BICEIHE§3 9
Lys Lys irh@linlsed wiihTebtshbiSent pretein¥Rind38E pRREctTeledSdhsh ditétindPSy Iilw'éo 155
4 24 February 2005
bactenal challenge.
- For each vaccine candidate, 15 six week old balb/C mice were vaccinated
15 - (subcutaneously) with 25ug of antigen on two separate occasions at three week
intervals. One week after the en& of the immunisation schedule, the group was
cha!lenged wrth the homalogous bacterial strain M{358 The bacteria were inoculated
mtrapentoneally in a voiume of 500l in Brain Heart Infusion/ 0.5% iron dextran medla
at a dose of 1x108¢fu. Previous results have shown that iron is required for initiation
.20 of bacteraemic disease in these animals. This model has previously been used to
demonstrate the protective efficacy of vaccination {Lissolo et &/, Infect. Inmun., 1995;
63: 884-8590). '

Control groups included animals vaccinated with adjuvant alone (negative

control), with adjuvant combined with purified PorA (positive control) or an attenuated
25 homologous strain. Survival was menitored following challenge.

Animals vaccinated with the candidate pho2-5 showed 80% (12/15) survival
compared to non-vaccinated controls where 13% (2/15) survived. The pho2-5
candidate showed levels of protection equivalent to porA protein (13/15).

Animals vaccinated with candidates pho2-10, pho1-94 or pho2-66 had 40%

30 (6/15), 47% (7/15) or 27% (4/15) survival respectively, compared to the non-
vaccinated controls, where 13% (2/15) survived.



Thr I:is Pl a Leu.dy Arg Thr Tyr P-o Cly Ay Met Gy Ala Phe Val 1c5 170
i 75 Ala Pla Met Asa Arg Lys Fla A n Se. Leu Ay Met Tyr Gy Ser Arg 180 1B5
190 Phe Tyr Qu Pro Thr Ay Leu .ssn Phe Ga Asn Val Ser Thr Ala Lys '-95
20D 2C5 Asp Leu Ser Leu Met Val Asn Pla Pla F~a Gn Tyr P g
210 215 220 Thr Asn Ser Thr Ser Asn Tyr 4,1 a Ser Val ?ﬁr%drga%@%
Gln 225 230 23S 24D A n Asn Tyr Lys Asa Ser Asn Al a Leu VaI Arg Gu dy I\/bt
Trp Asn 24§L§§@8255 Ile AQu Leu Gz Lys Thr Gly Tyr Ile Arg Au Ala Cly
PSg Ser 265 270 VaI Val Lys Ala Asa Ile A n Asn An Pro Val Thr Ile
Val Leu Leu 275 2B0 2B5 Asn Ser Pro Thr Ser Ala Thr Atg Val Asn Asp Ala Arg

Lys Ile Gu 2 Eg n. GLn Arg Ser 905 31D <210> 3
<211> 1239 < 12> %Hﬁp %§9”1%15§’&?ﬂ5é°ﬁ§1% Ayina acid goces sentifisd <222>
1)..(1239 i t cg tt
Get gcc 48 NSO S PR BNGS 2. 43, B0z (A0t R 28 20 24, P800 0002 are”
1510 1% g2 gmd Schrahgn“@lc&gtmmet@@ Haating grleagt GBwsmmlﬁﬁIergQ@ gcg
96 524Fer % al Ala leu Val Leu Se - Ay Lys Gy
Ay Asp Ala'! @t 'Be@GPH%\@Z@@Q@@@afg'ee*ﬂofg%tf@gﬂw@a’aareﬁcf@éttherapeu ic or

gcgeccgt cgt e%gé %é}qﬁ%e yG yd aPro PlaG yArgd u Al aPro
Al aPr oVal Val - 0459t cgt aaccgt ccat ccgcaaaccgtc gcattg accgtcgagttgccg
192Yal Val ThrVal Ei s Prod nThrVal Al aLeu Thr Val G uLeuPr 0505560 ggg cgt ttg

gaa tcg ctg cgt acc gcc-gat gtc cgc gcc caa gtc ggc 240 Ay Arg Leu Gu Ser
Leu Arg Thr @ a :A peptidajacseeding io eny precading ¢l=m, memnabedmn@loguatc caa

pro Leuftbndiad o EAEER Lo e Do el Soselisefovpiccq org tar

cag atc gac agt tcc act tat gaa gca ggt ctg 336 Ay G n Pro Leu Tyr An lle
Asp Ser Ser T::.r Tyr u Ala Ay Leu 100 ~ 105 110 gaa agc gcg cgc gcg caa
ctg gca acg Jet u&@egﬁdeasgouiimgg@elaimaﬂ meﬂsmgSannymd\ami:Rb acid n Leu Pla

Thr Ala G n Ala Thr s 11 2 cg, gat at tt cg _cga tac
aag cct ttg 3ft é’eég‘n 3\6@%'@ QﬁggEhﬁ)kéﬁ% % ?a"f-AT% '%;gzolLys Pro
Leu Val Ala ﬁ 213 éba?,g gzéﬁ 0 gte agc egg eag gaa tac gat get geg gta
acg gcg aaa cgt t'ct ' get 48 al ber Arg Gn du Tyr Asp Ala Ala Val Thr A a

Lys Arg 1Ser Ala
4, A polynucleotide encoding a peptide according to any preceding claim,
for therapeutic or diagnostic use.

5. A host transformed to express a peptide according to any of claims 1 to
20 3.
6. A microorganism comprising a mutation that disrupts the expression of

any of the nucleotide sequences defined in claim 1.

25 7. A microorganism according to claim 8, wherein the mutation is
insertional inactivation or a gene deletion. |

8. A microorganism according to claim 6 or claim 7, wherein the
microorganism is Neisseria meningitidis.

30
9. A microorganism according to any of claims 6 to 8, comprising a
mutation in a second nucleotide sequence.



145 150 155 160 gag gca ggc gtt aaa gcg gcg cag gcg gca atc aaa tcc gcc ggc
atc 528 Qu Ala Gy Vval Lys Ala Ala Gdn Ala Ala lle Lys Ser Ala Ay Ile 1E5
li0 175 agc ctg aac cgt tcg cgc att acc gcg ccg apt tcc ggec ttt atc ggt
57fi Ser Leu Asn Arg Ser P.rg Zle Thr Ala Pro Ile Ser Ay Fklg- || e 80
185 150 eag tce aaa gtt tce gaa ggt acg fa g etg aae get a&é g%ﬁf“aa’%@ 624
A@n Ser Lys Val Sez Au @y ~hr Leu Leu Asn P-la Ay Psp Ala Thr 195 200
205 gta ctg gcg acc atc cgc caa acc sat ccg atg tat gtg aac gtt acc 672

6 24 February 2005 Val Leu Ala Thr Ile Arg G n Thr Asn Pro Met Tyr Val .5sn
Vai Thr 210 215 220 cag tct gca tcc gaa gtg atg aaa ttg cgc cgt cag ata gcc
gaa ggc 72D dth Sk migr@orgganiso-accordiag thenylofslains 6-ta9Afay tikrapeuticer: - . | a
Gu dy ' 22@%&%&5 240 aaa ctg ctg gcg gcg gat ggt gtg att gcg gtc ggc
atc aaa ttt Llﬁe'Leu Leu Ala Ala Asp Gy Val Ile F=a Val Gy Ile Lys"
.phe Rsp 295 250 255 gac ggc aca gtt tac cct gaa aaa ggc cgc ctg ctg ttt gcc
gat ccg 816 Asp Gy Thr Val Tyr pro 6lu Lys Giy .'-:rg Leu Leu phe Fla Asp
pro 260 265 270 gdsvataneaonyaisingg meptidegccoatingttt aayofdaimsgtt@Bcogce gt a
ccg 864 Al_a | Asn (?U.Ser Thr Ay An Ile Thr Leu Arg Ala Ala Val Pro 275
280 2E5 afc Xﬁ? MEANSIYF 5P eEFIAMy ccc ggt ctg tat gtg cgc gtg ctg atg 912
Asa Rsp CGIn Asn Ile Leu Met pro Cly Leu Tyr Val Arg Val Leu Met 290 295
300 gac caa gtg gcg gtg gat aac gca ttt gtt gtg ccg cag cag gcg gta 960 Asp
G n Val Ala V& Asn Batibddyrdibed dghinéta peptidel accordinglte aryl of HEIn$10tB35 320
acg egc ggt gcg aaa gat acc gtg atg att gtg aat gcc caa ggc ggt . 1008 Thr
Arg Ay Ala Lys Asp Thr Val Met Ile Val Rsn Ala A n Gy Ay 325 330 335 atg

005 g o VB SieqEPatibedbthaRRaEao oy IRleEH 175 EBSCRBRAE' 5

acg tcg d@t dsyagag gac ggg gac aag gtg gtt gtg gaa ggc 1104 Ile Val Thr
Ser Ay Leu Lys Asp Ay Fsp Lys Val Vval Yal Au 3y 355 360 365 ate agt ate
gec ggt ata acg get gcg aaa aag gta acg cec aaa gaa 1152 Ile Ser Ile Fla

d I 1 Th Al L L Vai _ Thr P L 370, 375..3B0 .t t tct
ga)alt aag ca; gc% gc@sﬁg’gac‘:}éfs)d‘d‘gt;?qcegd'ﬁégoﬁ fgéga'ﬁobﬁ?r?% ﬁréh%grgggr (C:SIgu :
Asn G n Ala Ahandfbilre &f @lMedfamdAtfordbe i fthe treatment or prevention of a '

condition associated with infection by Neisseria or Gram-negative bacteria.
15
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385 350 395 400 aeg gea tct gaa gcc aaa cct get tct gaa gcg aaa taa 1239
7 24 February 2005 Thr Ala Se - Qu Ala Lys P o F;la Se. d a :-.1a Lys 905
910 <210> 9 <211> 412 <212> PRT <213> Nei sser_a neninbiti~i s <400> 4 Mt
Ala Phe Tyr A?a Phe Lys P.la I~et Arg ?la F=a P.la Leu Ala Ala 1 5 10 i5
Ala Val Ala Leu Val Leu Ser Ser Cys Gly Lys Gy Ay A% hebruany288525 3p
Gn dy dy @n Pro Ala @y P.rg Qu Ala Pro Ala Pro vVal val Ay 35 90 95
“Val Val Thr Vzl1l Eis Pro A n Thr Val Ala Leu Thr Val G u Leu Pro 50 55 60

Ay Arg Leu Qu Ser Leu Arg ThizNegcAsRsyYalc Arg Pla A n val @y 65 7D 75 BO
Gy llelle Gln Lys Arg Leu Phe dn Qu Ay Ser Ty= Val Arg Ala B5 90 95

Ay dn Pro r. r Ser Thr Tyr CGlu Ala Gy Leu 1D0 1D5
110 A u Ser <k?g> Xéﬁ‘fgs gkgﬁ%ueﬁl a Thr Ala Gla Ala Thr |,eu P.la Lys 115
120 125 Ala Asp Rla Asp Leu Ala Arg Tyr LysPro Leu Val Ala Ala CGlu Ala 130
135 1S0 Val <?5%‘$)> EFE]E%f%DCﬁPT?WS'AﬁgD Iﬂ?l/”’-lﬁéR AS&Sval Thr Ala Lys Arg Ser Pla
| 45°150 155 16D Au Ala Ay Val Lys Pla Ala G n Fsla Ala Ile Lys Ser Ala

Ay ' le 16511%0REr0&188P Leu Asn-A=g Ser A=g Ile Thr A'a Pro Ile Ser 61y
Phe Ile Gy 18D 185 19D @ n Ser Lys Val Ser AQu Gy Thr Leu Leu Asn Ala Ay

* AsP P-la N <0051 9R02QRe 26Rum) 8 24 February 2005 Val Leu Ala Thr Ile Arg

G- I'n Thr Asp. P=o.,Met_oEvs; Val Asn Val Thr 210 215 22D C-1n Ser Ala Ser Qu
Val Net Lys 1eU Arg ArgG@n lle Ala Gu Gy ° 225 230 235 240 Lys Leu Leu
Ala P?a Asp Jy Val Ile Rlra Val Gy Ile Lys Phe Asp 245 25D 255 Asp Gly Thr
Va' _ Tyr Prot3&ulP3A°&§ Arg Leu Leu Phe Rla Asp Pro 260 265 27 0 Pla Val
Asn G u Ser<¥Hp &P30-CPrédle Thr Z,eu Rrg Ala Ala Val Pro 275 280 285 Asn
Asp G n Asn Ile Leu Met Pro Ay Leu Tyr Val Arg Val Leu Met 290 295 300 Asp
C-In Val Aleaedal a#sp Rsn Ala Phe Val vVal Pro.@n dn Ala Val 305 310 315
320 Thr Arg Gy Ala Lys Asp Thr Val Met Ile Val Asn Ala Gln Gay Ay 325 330
335 Met G U8 Fadedlr £ WeValz Thr Val Ala Ga G n A@n Ay Thr Asa Trp 340
345 350 -

<z2ic> 1
<211> 538
<212> DNA
<213> Neisseria meningitidis

<220>
<221> CDS
<222> {1)..(83%)

<400> 1
atg tcc atc cat act ctg aaa cgc ctg ccec tea teg ctg etg cte ggt 48

Met Ser Ile His Thr Leu Lys Arg Leu Pro Ser Ser Leu Leu Leu Gly
1 _ 3 10 .15

cte tge ctt toc ctg ¢cg tca gcocec cac ctt ttt gec gac aac gac att 56
Leu Cys Leu Ser lLeu Pro Ser Rla His Leu Phe Rla Asp Asn Asp Ile
20 25 30

tta ggg caa ttt tta gaa cag aac atg ctt ace tcc tec gat ceg ata 144
Leu Gly Gln Phe Leu Glu Gln Asn Met Leu Thr Ser Ser Asp Pro Ile
35 40 45 :

gaa ata ttc gec gaa age acyg ata cac ccec acc aac acc caa gec att 132
Glu Ile Phe Ala Glu Ser Thr Ile His Pro Thr Asn Thr &in Ala Ile
S0 S5 60

_aca ggc ggt ctg att cte tee tea cag tct geoc ctg gtc gtc aac-azc: 240
Thr Gly Gly Leu Ile Leu Ser Ser Gln Ser Ala Leu Val Val Asn Asn
€5 70 75 80




Ile Val Thr Ser Ay Leu Lys Asp Gy Asp Lys Val VvVal Val Gu @y 355 360 365
1le Ser Ile Ala Gly Ile Thr CGly Ala Lys Lys Val Thr Pro Lys Qu 370 375
380 Trp Ala Ser Ser Qu Rsn A n Ala Rla Ala Pro Adn Ser Cly Val G n 385
390 395 400 Thr Rla Ser u Rla Lys Pro Ala Ser Gu Ala Lys 405 41D <210>
5 <211> 936 c212> DNA <213> Nei sseria2nmeni ngitidis c228Febrfarg40bgbr uary
- 2005 <221> CDS <222> (1)..(936) <400> 5 atg gaa ctc ttt aaa atc aaa cgc gat
~att ccg ttt atg agc tac ggc 48 Met Qu Leu Phe Lys Ile Lys Arg Asp Ile Pro
Phe Met Ser Tyr Ay 1 5 10 15 aaa ctg acg acc ttc att tcg ttg gtt acg ttt
atc get gcc 2GRt ESDEATYST1 EGSTH® THY *PheraF1e°0ERC 120 ¥/l =¥hrcdhe 398 Al a
Al a Val Phe 126 75 30vtd4 £iglgttTacelagas Jgb Blgrsmtt-tt ti¢ eet gz gaa ttt
acc ggc ggt 194 Phe Leu Va$s Thr Arg C-ly Leo Asn Phe Ser Vabsd u Phe Thr

Gy Cly 35 90 45 acg gta atg gaa gtc caa tat cag cag ggt gcg gat gtc aat
aag atg 192a19rcc\4a Met -Gt Val chn--T r.ggag aésgat cel\SThys Mot
50 55 60 CgG, g cgeg:_ %QT%a; acg ct athaaA% b%a ta ca cag gca
240 Arg G u I& fet ASD L&D iys y Gl’rf‘e'\?ait "“RI a 65 70
75 80 ttg ggt acg aac “88a cac atc atg alt cgc ctg ccg add aaa gaa ggt 288

Leu Gly Thr Asn Lys His Ile Met Ille Arg Leu Pro Asn Lys u dy 85 90 95
gtt act tcczgedtcatrd ef9tc amt scagutyt tcaky: gat tdcgget gaasragac33Gsyal Thr
Ser Al a G nabeueSeuspAsa: Gan §¥al ThBtvaAsphd ele ltéd $3sSaty $110£1 6108110 gac agt
CCcC gac gtt acc ttgscgc caa gtc gaasett atc ggc ccg;e£aa 384 Asp Ser Pro Asp
Val Thr Leu Arg GI n Val Glu Phe Ile Ay Pro Gln 115 120 125 gtc ggt gag gaa

ttg gta agt_ at %gg etatta ot. tttt i %/ GQu Au_Leu Val
Ser Asn Gy 1 BhEar =157 1 % 107t tgcﬁt 98t at ¢ttt att
tac ctg tcgp“eﬂ t‘fty gaa ‘E*@ysﬁ =P 1A VAt ‘illyeﬁta g?iFl%“l BTIle Tyr Leu

Ser Met Arg Ph QSI uTrp Arg Pheli 5 150 155 |60 140

¢gc aaa aaa ¢ty ctg cac ctg agc ctg atg age age gaz aazc ¢gc geo 480
Arg Lys Lys Leu Leu His lLeu Ser Leu Met Ser Ser Glu Asn Arg Ala
145 150 : 155 160

acc cat gca tig gge aga acc tac ccc gge gge atg ggc goa bttt gte 528
Thr His Ala Leu Gly Arg Thr Tyr Pro Gly Giy Met Gly Ala Phe val
165 * 170 : 175

gec goc atg aac cgec zaa goc caa age cte ggt atg tac gge age cge 576
Ala Rla Met Asn Arg Lys PRla Gln Ser Leu Gly Met Tyr Gly Ser Arg
180 185 1g0
ttt tac gaa ccg acec gga ctc =zac tte caa zac gtt tét aéc gcc aaa- 624
Phe Tyr Glu Pro Thr Gly Leu Asn Phae Gln Asn Val Ser Thr Ala Lys
195 200 205

gac ctg age ctt atg gtc aac goc gec goe caa tat cocg caa ate cgo 672

Asp Leu Ser Leu Met Val Asn Ala Ala Rla Gln Tyr Pro Gln Ile Arg
210 215 220

acc aac teg act tcoe aac tac geoec teg gta cag acc aaa aac ggg cag 720

Thr RAsn Ser Thr Ser Asn Tyr ARla Ser Val Gln Thr 1Lys Asn Gly Gln

225 <30 235 240

cag aac tac aaa 2ac tce eat gee cig gtc aga gaz gge a2tg tgg aac 768
Gln Asn Tyr Lys Asn Ser asn Rla Leu Val Rrg Glu Gly Met Trp Asn
245 250 255
atc gaa ttg cag aaa acc ggc tac zta egc gaa gea gge égg tct atg 816
Ile Glu Leu Gln Lys Thr Gly Tyr Ile Arg Glu Ala Gly Arg Ser Met
2€0 ' 265 270



oA

gcc gta tct gcc att atc gcc aat atg cac gac atc gtg att att ctc 528 Al a Val
Ser Fla lle Ile Ala Asn Met His Asp Ile Val Ile Ile Leu 165 170 175 10 24
February 2005 ggc tgc ttt gcc ttc tic caa tgg gaa ttt tcg ctg acc gtc ttg
gcg 576 Ay Cys ?he Ala Phe Phe G n Trp Gu ?he Ser Leu Thr Val Leu Ala | ED
".85 190 ggt atc ctt gcc gta ttg ggc Bat tct gtg aac gadFeboauagty@0gbc gtc
629 Ay Ile Leu Ala val ieu Gly Tyr Ser Val Asn 6lu Ser Val Val Vval 195 2DD
205 ttc gac cgt atc cgt gaa aac ttc cgc aag ccg gcg atg cgc gga cat 672 ?he
Asp Arg |l e ghegotd dadsgrcPhe: Arg d36saBF @zFlacMptr Abg Eoychi %t 31&g21535320 gcc

gtg ccg gaaygiCrAl €yH3C 2386n 360 Al n8CE:9CA 60 3L0 AYCvEDG.42Q,Al a Val Pro
Clu Val Ile Asp Asgl F.la I'le Thr Alg, Thr MetSer Arg, 225 230 235 240 acc

atc att acc cac get tcg acc gag gcg atg gte gta tce atg ctg 768 Thr Ile Ile
Thr E'_s Ay Ser Thr GQu Ala Met Val Val Ser Met Leu 295 25D 255 gtg ttc

ggc ggt gcg2fecEt ﬁc"caféagg‘é: Eff 3¢t “Ht §9CGtIF 48T ECt 26 VA2Phéd8y dy
Al a ‘R a LeudpriFed §-f8-Seor bt TArariizTHen 1A 260 A265L701e Gjgec atc gtg
. ttc ggc att tat2stect tcc gta ttgagt gcc agec ccg ebd 864 Ay lle Val Phe Gy
Ile Tyr Ser Ser Val Leu Val Ala Ser ? "o Leu 275 280 285 ctg cta atg ttc
ggt ttg agctgggg agtgaaggaga% g 3aa.gaa.ccg aag 912 Leu Leu Met Phg,8y Leu

Ser Arg Asp Ay S uRr s 290 295 300 aag aaa gaa gaa atc gtg
gtt tga Lyss ’?et T g? A8 %05 3,0 <210> 6 <211> 311 <212> PRS

<213> Nei ss&f a msnlrglt =di s 3°D0> 6 Met Qu Leu Phe Lys Ile Lys Arg Asp

Ile Pro Fhe Met Ser Tyr Ay 1 5 10 15 936 Lys Leu Thr Thr Phe Il e Ser Leu
Val Thr Fhe Ile Ala F~a Val Phe 20 25 30 11 24 February 2005 Phe Leu Val

Thr Arg C-|$21ceu2Asn Phe Ser Val Qu Phe Thr Gy @Ay 35 90 45 Thr Vval Met
AQu Val dnezips n Gn Gy Ala Asp Val Asn Lys Met 50 55 60

<212> PRT

<213> Neisseria meningitidis

<400> 2
Met Ser Ile ¥Eis Thr Leu lLys Arg Leu Pro Ser Ser Leu leu Leu Gly
1 , 5 10 . 15

Leu Cys Leu Ser Leu Pro Ser Ala His Leu Phe Ala Asp Asn Asp Ile
20’ 25 30

Leu Gly Gln Phe Leu Glu Gln Asn Met Leu Thr Ser Ser Rsp Pro Ile
35 40 45

Glu Ile Phe Ala Glu Ser Thr Ile Eis Pro Thr Asn Thr &ln Ala Ile
50 ‘ 55 60

Thr Gly Gly Leu Ile Leu Ser Ser Gln Ser Ala Leu Val Val Asn Asn
65 70 75 80

lys Thr Gly Gln Ile Leu Tyr Gln Lys Asn Ala Asp Arg Ile Met Pro
65 80 95

Ile Ala Ser Ile Sexr Lys leu Met Ser Ala Met Val Val ZLeu Asp Ala
100 ’ 1¢5s 110

Asn Leu Asp Met Asn Glu Thr Val Thr Ile Thr Pro Asp Glu Ile Asp
115 120 1253

Arg Ile lys Gly Thr Gly Ser Arg Leu Ala Ile Gly Thr Ala Leu Thr
130 133 140

Arg Lys Lys Leu Leu His Leu Ser lLeu Met Ser Ser Glu Asn Arg RAla
143 150 155 160



Arg Gu Arg Leu Asp Thr Leu Lys Ile Ay Asp Val G@n Val CGIn Ala 65 70 75
80 Leu Gy Thr Asn Lys Eis Ile Met Ile Arg Leu Pro Asn Lys GQu @y 85 90 95
Val Thr Ser "Ala A n Leu Ser Asn A n Val Met Asp Leu Leu Lys Lys 100 |05
110 Asp Ser Pro Asp Val Thr Leu Arg A n Val Qu Phe Ile Ay Pro dn 115 120

125 Yal Ay Gu Clu Leu Val Ser Asn @y Leu Met Al a L4 Febyudthe0dd 130
135 140 Val Ile dy Illelle Ile Tyr Leu Ser Met Arg Phe Gu Trp Arg Phe 145
150 155 160 Ala Val Ser Ala lle T le Ala Rsn Met His Asp Ile Val Ile lle

Leu 165 170 <1454 ¥10ys..Phe Phe -Phe _d u Phe_Ser Leu Thr Val Leu
Ala 180 1B5 190 Gy Tle L uyﬁjfg LR E;{}Y yiray§§ﬁ R AR P8 {PiSer Val Val

Val 195 200 205 Phe Asp Arg Ile Arg A u Asri®Phe Arg Lys Pré7Ala Met Arg Ay
- His 210 215 220 Ala Val Pro Qu Val Ile Asp Asn Ala Ile Thr Ala Thr Met Ser
Arg 225 2307285~ EABeTHESA Peg ke Flar 6H SeCnpuSeEry Far G:ucRlaeMetrgVal Val Ser
Met Leu 245 250 255 ValedPhe Gly Ay Al asfla Leu H's Gyidhe Ser Met Ala Leu
Thr Ile 260 265 270 Ay Ile Val Phe Gly Ile Tyr Ser Ser VaI Leu Val Al a Ser
Pro Leu 275 3:2B0r288:, L2 24. Eebruar 05 e Phe Leu Ser Arg
Asp Asn Ile d yy%ys Gu Prﬂ Eyg L%g W 95 Gé'gd‘sli Ua{/bss Gh‘u ‘P’Fe Val Val
305 310 <210> 7 <211> 2277 <212> <2I3> ATelsserl nenlngltldls <220>
<221> CDS <222> él%’..é’2277) <400> 7 gtg tcc gaa ccc ata cag cct acc agc ctg
~agc ctc ggt PR % gEUAEOVER- 86P AERUMPr B IG@nFyF Pro CThrISersfeu Ser Leu
Ay Ser Thr Cy#*1 5 ' 10 'S ctg?e8t tgc agt aac zma ag;. ggc agc ccc gag
aga acc gaa gcc gcc 96 T~eu Phe Cys Ser Asn Gu Ser Ay Ser Pro Gu Arg Thr

G u ARa Al ar:iX)n2b 20 ghe sza&amgag@-yﬁg@a%g #2398 il CE, AkC Cé‘ig, gag gac tat
acg cgc attzfsA4 Val Gn Gy sgr Gy Gu Ala Sgf Ile¥> Ag{) Tyr Thr Arg
Ile 35 90 95 qtt gcc gac agg atg gaa gga cag tcg cag gtg cag g cgt gcc

gaa 192 Vval A Ser dn Val Gn Val Arg Ala Glu .
50 55 60 gg%l@agf: 5 g’?sc cseda?'l é% 5‘58 %g‘““a%éflac%lycf‘tt d&P Bc gat tgg
240 Ay Asn Val VaI Val Eu Arg Asn Arg B Thr Leu Asn TES3Asp Trp 65 70

75 80
Ile Glu Leu Gln Lys Thr Gly Tyr Ile Arg Glu A_a Cly Arg Ser Met

260 ) 263 270

" Val Val Lys Ala Asn Ile Gln Asn Gln Pro Val Thr Ile Val Leu Leu
‘275 280 _ 28BS

Asn Ser Pro Thr Ser Ala Thr Arg Val Asn Asp Rla Rrg Lys Ile Glu
250 285 300

Ser Trp Met Leu &ln &ln Arg Ser
305 310

<210> 3

<211> 1238

<212> DNA

<213> Neisseria meningitidis

<220>
<2Z1> CDS
<222> {1)..{1239)

<400> 3

atg gct ttt tat get ttt zag geg atg cgt ceg goc geg titg get gee 48
Met Ala ?he Tyr Rla Fhe Lys Alz Met Arg Ala Alz Ala Leu Ala Ala
1 5 i0 ' 15

gce gtt goa ttg gta ctg teg teot tge ggt 2aa gge gga gac geg gcg 56



gat tac gac cag tcg ggc gac acc gtt acc gca ggc gac cgg ttc 288 Ala Asp

Asp
cag
Ay
acc
Leu
caa

A@n Ser Ay Asp Thr Val Thr Ala Ay Asp Arg Phe 85 90 95 gcc ctc
gac ggt acg ctg att cgg ggc gaa acc ctg acc tac 336 Ala Leu An Gn
Thr Leu Ile Arg Gy Gu Thr Leu Thr Tyr 100 105 110 aat ctc gag cag

ggg gaa gcg cac aac gtc cgc abg gaa atc 384 38 Fébrimmiyragosy 2005
GQu dn dn Thr Gy Qu Ala H's Asn Val Arg Met Gu Ile 115 120 125

0918981080 GG 649+ Aeélaseagge-gfc& G 64L A0Cg Cﬁﬂgﬁ%g%ﬂ%géﬂzg(? ?tg n

Cly firg Arg Leu,@n Ser Val Ser
gaa ggg cat tac aaa ctg acg gaa acc caa ttc aac aec 0tgt 9B0 Leu Ay GQu

Hi s

Tyr Lys Leu Thr d u Thr @ n Phe Asn Thr Cys 145 |50 155 160 tcc gcc

gct‘fa%g%“ct B%F °3F it 9Rags§cEIgEe® t96F FRCCFhETHCEDHIR It Al4d y Rsp

Tr FMyEIYWELY E19sPA A PLraySern dhd ACRUPALA 4650 V) ¥75 q)at cgg gaa

ata ggc gt¥s gcc aaa cac gcadgcc ttc gtg ttce576 Asp Arg Gu Lys Ay

Val Ala Lys his Ala Aia Phe Val Phe 1BO 1B5 190 ggc ggc gtt ccc att

acgr£Gtal 4G geg Qac.t c 4 Rro Ilg,Phe Tyr
; g Ry S ggaﬁ%ﬁé T

Trp a, e Pro Leu ,Agp, 9 a agc ggc
gtta"J'(:E:"rZl ‘Asgafhd cc£:g°c|§ gth t‘ci:;1 %\rcg“L% $EP Gy Leu Leu

Ser Le 0Set R. Ia Ay Ser zIo 21s zzo gacc@gc gtt tcc ctt tcc gtt
tat ttc aac ctt gcc ccc aat 720 Asp Cly Val Ser Leu Ser Val Pro
PheIAsAt L9 2 tPEOCtASAS R 25 28% 286 R40:-gt gcgaiageie: g6g tteogcyg ccc
atelygecogaex CYC SggCychyrgiTor #68 hey vASRAl atdlenRhg Alg Pro Ser Val
AussArg Gy Ala Val 7245 250 255 ttt g8c ggg cag gta cgg tac ctg cgg
tat qcc ggc cag tcc 8l 6 Phe Asp Gy G@n val Arg Tyr Leu Arg pro Asp

Gé’ L0 SRk 4a2§5c %791:#%95 E gHtQa Leg.cac a gaa igc
aat, aac_ ey - IS er y Arg
A?%lyzglg %g’g %S-Slfat “gag ugcig:g acrég? ﬁfet‘:a?y 8 ég@ _att tcc

ctt cag 912 Tyr &n Ala Lys Trp Hs Arg His ASp IIe Ser Asp Thr

29D 295 300 gcg ggt gtc gat ttc aac caa gtc tcc gac agc ggc tac tac
oOE¥a cag ccg ctg tat cag atc gac agt tcc act tat gza geca gyt cto 336

Gly Gln Pro Leu Tyr Gln Ile Asp Ser Ser Thr Tyr Glu Ala Gly Leu
100 : - 105 110

gaa age gcg cgc gcg caa ctg gca acg get cag goa acg ctt goe aaa 384
" Glu Ser Ala Arg Ala Gln Leu Ala Thr Ala Glm Ala Thr Leu Ala Lys
il5 120 125

geg gat geg gat ity geg cga tac zag oot ttg gtt gec gec gaa gec 432
Ala Asp Ala Asp Leuy Alz Arg Tyr Lys Pro Leu Val Ala Ala Glu Ala
130 135 140

gtc age cgg cag gaa tac gat got geg gta zcg gog aza cgh tet gcco 480
Val Ser Arg Gln Glu Tyr Asp Ala Rla Val Thr Ala lys Arg Ser Ala
145 150 155 160

gag gca ggc gtt 2aa gecg ccg eag gog goa ate aza too gcec gge ate 528
Glu Ala Gly Val Lys Ala Rla Gin Rla Ala Ile Lys Ser Ala Gly Ile
1€5 170 175

age ctg aac cgt tcg cge att acc geg ceg att tee ggo ttt ate ggt 576
Ser Leu Asn Arg Ser Arg Ile Thr Alz Pro Ile Ser Gly Fhe Ile Gly
180 185 180

cag tce zaz gttt toe geaa ogt acg ttg ctg a2a2c get gge cat geyg ace 624
Gln Ser Lys Val Ser Glu Gly Thr Leu Leu Asn Rla Gly Rsp Ala Thr

183 200 205

gta ctg gcg 2cc atc cge cza ace zat ceg atg tat gty aac gtt ace 672



14 24 February 2005 Ala Ay vat Asp Phe Asn A n Val Ser Asp Ser Ay Tyr Tyr
Arg Asp 305 31D 3I5 320 ttt tac ggc aac aaa gaa atc gcc ggc aac gtc aac'ctc
aac cgc cgt 1008 Phe Tyr Ay Asn Lys Qu Ile Ala Ay Asn Val Asn Leu Asn
Arg Arg ' 325 330 335 gta tgg ctg gat tat ggc ggc agg gcg gcq ggc ggc agc
ctg aat gcc 1056 Val Trp Leu Asp Tyr 6y Ay Arg Al a Al4Febyudsyy2(08sr Leu
Asn Ala 340 395 350 ggc ctt tcg gtt ctg aaa tac cag acg ctg gca aac caa agc

ggc tac 1104.Gneulets S8 Mal nlew by, TYL, G0 W chewNaAsn @n Ser Ay
Tyr 355 360 365,3aa gac aaa ccg . tat gcc ctc atg c g cgc ctt tcg gtc gag tgg
cgt 1152 Lys Asp Lys Pro Tyr Ala eu Met Pro Arg°Teu Ser Val Au Trp Arg
- 370 375 380 aaa aac acc ggc agg gcg caa atc ggc gtg tcc gca caa ttt acc cga
1200 Lys AsRETTHC TP AFG FCaSed 7-F|l B2GHYF VaT 9Sér o1 AtE9F°PRe PF Ari§0385
390 , ~ 39554Y0Gertelaafer cEe Yac Maycisgkew &as Jae §ge lagdlegelwtsgygtc gtc tat
ccc "1248 Phezser His Asp Serz2#& g G n Asp Ay:28er Arg Leu Val gab~Tyr Pro
- 4DS 910 91s gac atc aaa tgg gat ttc agc aac agc tgg ggc tat gtc.cgt ccc aaa

1296 Asp | Isa;x%gjéa@ gsp cPlaecaSer §Setrt EP LYol Lo/, HOELO Lys 920
ctc a c p C ggc_agc caa
1399 Leu Gy\gﬁ?eﬁ‘glﬁs %fagﬁ'g EIpyr %’R' Ser” EeuQi\sn %ﬁ‘@sa&y & An, 435

490 445 gaa gcc cga cgc Qt agc cgc act etﬁo ccc att gtc a Sat ¢ gac agc
1392 Au FLIa Arg Arg Val Ser Pig Thr Leu Pro Ile Val Asn Ile Asp Ser 450
455 60 ggcsaFcadactcat §it Gag ®YgrHakzadycCceiF aty dtbctiggecggatgaar gt 1€t g
1940 Gy AlzspThly Rire GuTHAr pAselulhys Ang At iBhaed sheCGrya Gsg ¥ad Leu 965
470 475 4B0 caa acc ciap gag ccg cgc ctxgsttc tac aac taps@tt cct gcc aaa tcc
1488 A n Thr Leu Gu Pro Arg Leu Phe Tyr Asn Tyr Ile Pro Ala Lys Ser 485
490 995 cagQag.Jac.ClQ ¢Le Rat Jf . gak,t a.ag t g9

afgt CC& &@@cgttgég tt gc% ngg/&gg‘ %S:—AS % ccherg u Ser

1536 15 F, 20
Ser Phe ‘Ty‘?aqs §“‘ gi’b ‘8’a§ ctc t#{f %ﬂ"c‘nﬁ%auﬁa%‘%t 81tE%H° t ac ggc aac
gac agg att aac | Gy Gn Leu PAE Arg A u Asn L&F*Tyr Tyr Ay Asn Asp
Arg Ile Asn ' S15 520 525 aec gca aac agc ctt tcc gcc gcc gtg caa agc cgt
att ttg ga®2§gerrl632 “Ffr 2 ¥l 4tR a9 Sy sEeFt8etatAbbg Rica afd <& metSer Rizg |l e
Leu Asp G pws5FErH85n 380 Uog ravgieggerigaay gag T Vil ci-ggraigceu g@e atc ggt cag
-aaa ttc tat 1680 Ala Thr Ay QassG u Arg Phe ArgeiRla CGiy Ile Ay A n Lys
Phe Tyr
gac caa gtg ¢gcg ctg gat zac geca ttt gtt gtg ccg cag cag gcg gta 860
Asp Gln Vzl Ala Val Asp Asn Ala Phe Val Val Pro Gln Gln Ala Val -

305 310 315 220

acg cgc got gcg a2z2a gat acc ghtg atg att gtg aa2t gecc cza gﬁc ggt . 1008
Thr Arg Gly Ala Lys Asp Thr Val Met Ile Val Asn Ala Gln Gly Gly
325 330 335

atg gaa ccc cgc gag gta acg gtt gcg caa cag cag ggt zcg aat tgg 1056
Met Glu Pro Arg Glu Val Thr Val Ala Gln Gln Gln Gly Thr Asn Tzp
3490 345 350

att gtt acg tcg ggt citg =zag gac ggg gac esag gty gttt gtg caa gge 1104
Ile Val Thr Ser Gly Leu Lys Asp Gly Fsp Lys Val Val Val Glu Gly
355 3€0 365

atc agt atc goc gyt ata acg got gog aza azg gta acg ccs zaa gaa il52
Ile Ser Ile Rla Gly Ile Thr Gly Ala Lys Iys Val Thr Pro Lys Glu

370 375 380
tgg gcg tcg tcot gaa aac caa goc geeo gog oot caza toe gge ctt cag 1200
Trp Ala Ser Ser Glu Asn Gln Ala Ala Ala Pro Gln Ser Gly Vval Giln
385 380 385 ' 400
gcg zaa taa 1238

8cg gca tet gaa gec aaa cct get tet gaa



595 550 555 560 ttc.aag gat gat gcg gtg atg ctt gac ggc agc gtc ggc aaa aaa
ccg 1728 Phe Lys Asp Asp Ala Val Met Leu Asp Gy Ser Val dy Lys Lys Pro
565 570 575 cgc aac cgt tcc gac tgg gtg gca ttt gcc tcc ggc agc atc ggc agc
1776 Arg Asn Prg Ser Asp Trp Val Ala Phe Ala Ser Ay Ser Ile Gy Ser 5BO
585 590' cgc ttc atc ctc gac agc agc dtc cac tac' aac c24 Faboumig@0isa cgc
1B29 Arg Phe Ile Leu Asp Ser Sez Ile F:is Tyr Asn A n Asn Asp hys Arg 595 ~

600 6D5 gcc gag aac tac gcc gtc.ggt gca agc tac cgt ccc gca cag ggc aaa
1872 Ala A u Asn r a_ Val P-a SQer Tyr ., Arg Pro Ala Gn Ay Lys 610

T Val, Ay P: r
615 620 gt g~ &t &156%:9(%1: cge ‘?’ﬁcy‘é’a’ét“at a&” g“i}é ’élg’i"cg%\sac gaa aaa atc tac ctg
1920 Val Leu Asn Ala Arg‘; ?/r Lys Tyr Ay Afg Asn Qu Lys Ile Tyr Leu 625
630 635 690 aag tcc gac cat tcc tat ttt tac gac aaa ctc agc cag ctc gac ctg
1968 Lys Ser Asp Gy Ser Tyr Phe Tyr Asp Lys Leu Ser A n Leu Asp Leu 695

- 650 655 tcc<pgma ¢aa tgg ccg ctg acg cgc aac ctg tcg gcc gtc gtc cgt tac
.- 2016 Ser Al gGbnsalrp Fro Leu Thr Arg Asn Leu Ser Ala Val Val Arg Tyr 660

665 670 aac.sac gt ttt gaa gcc aaa aaa ccg ata gag gtg ctg gcg ggt gcg

2069 Asn Tyr, GLy.Ehe. G.u . Ala lys.kys Pro lle Gu Val Leu Ala Ay Ala 675
680" 685 gaa %ac aaa agc agt fgc ggc tgc tgg ggc gcg ggec gtg tac gecc caa

211 2 16 24 February 2005 G u Tyr Lys Ser Ser Cys Gy CysTrp Ay Ala Ay
Val Tyr P. | 5*%Fn® 69D 695 70D cgc tac gtt acc ggc gaa aac acc tac aaa aac
get gtc tttMet 813 ¢ae IVG0™ A §reTyws VR M A8 y1 6 A3 Man l¥arfyila ys Asn Fla
Val Phe Phe 3er 705 710 785 720 ctt cag tiy aaa gac ctc agé agt gtc ggc aga
aac ccc gca gac agg 2208 Leu A n Leu Lys P.sp Leu Ser Ser Val Ay Arg Asn
Pro Ala AspuArgai/aba 230 va351ad gegatergtys GOF 1@k tcl@CE1v0gEr tFAk AfaC acc gcc cac
tct ctt tcc gcc 2256 et Asp Val Ala vwal Pro Gy Tyr I Thr T,la His Ser
Leu Ser Ala 740 795 750 gga cgc aac aaa cga ccc tga Gy Arg Asn Lys Arg pro

7S5 <210> 8.,<211> 758, <212> PR, <213> Nei sser) ngi t i.gi 5,,5900> 9 Val
S o P ‘:étljyesgzwf %Fb%rkss%l{%%gsﬁyeﬁ%é %ggrfgﬂérl @% Y5 10 15

val val Thr Vel Eis Pro Gln Thr val Ala Leu Thr Vval Glu Leu Pro
50 55 60

Gly Arg Leu Glu Ser Leu Arg Thr Rla Asp Val Arg Ala Gln Val Gly
€5 - 70 _ 75 B0

Gly Ile Ile Gln Lys ARrg Leu Phe Gln Glu Gly Ser Tyr Val Arg Rla
B3 o0 85

Gly Gln Pro Leu Tyr Gln Ile Asp Ser Ser Thx Tyr Glu Ala Gly leu
100 108 ‘ 110

Glu Ser Ala Arg Ala GIln Leu Ala Thr Ala Gln Ala Thr Leu Ala Lys
115 120 125

Ala Asp Ala Asp Leu Ala Arg Tyr Lys Pro Leu Vel Rla Ala &lu Ala
130 135 140

Val Ser Arg Gln Glu Tyr Asp Ala Ala val Thr Ala Lys Arg Ser Ala
145 150 155 160

Glu Ala Gly val Lys Rla Ala Gln Ala ARla Ile 1lys Ser Ala Giy Ile
165 170 _ 175

Ser Leu Asn Rrg Ser Arg Ile Thr Rla Pro ile Ser Gly Fhe Ile Gly

180 les 180

Asp Rla Thr

Gln Ser Lys Val Ser Glu Gly Thr Leu Leu Asn Rla Gly
155 _ 200 205




Leu Phe Cys 5er Rsn Qu Ser Gly Ser Pro Qu Arg Thr Gu ALa Ala 20 25 30
Yal Gn Ay Ser Gy QQu Ala Ser Ile Pro GQu Asp Tyr Thr Arg Ile 35 g0 g5
Yal Ala Asp Arg Met Gu Gy Gn Ser An Val @n Val Arg Ala Gu 50 55 60
Ay Asn Val Val vVal du Arg Asn Arg Thr Thr Leu Asn Thr Asp Trp 65 ~ 70 75
BO pla Asp Tyr Asp A n Ser Ay Asp Thg Val Thr Ala G y24AfebAugryPltms85 90 95
Ala Leu An d@n Asp Ay Thr Leu Ile Arg Ay @u Thr Leu Thr Tyr 100 105 110
2277 Rsn Leu Glu A n dn Thr Ay Gu Ala His Asn Val Arg Met Qu lle 17

24 Februaryv20Q%ul Aba 2@ 125G te1@ B Colsy ;chMArg. Angilel Gun =8l Val Ser
Arg Thr P_la Ggy,Met 130 135 14Q,.,keu Ay Qu s Tyr Lys Leu Thr GQu
Thr @ n Phe Asn Thr Cys 145 150 1' 5 160 Ser Ala éry Asp Ala Ay Trp Tyr Val
Lys Pla Ala_ser Val _Gdu P?a 165 170 175 Asp Pig Qu Lys Ay Ile Ay val A a
Lys His P1a®P! IS5~Phe V&F PricVaBdetghysider @y Aaidy CvalllPrid Feu Mg Tyr Thr
Pro Trp Al a2#sp ‘Phe Pro Leu 239 195 200 205 GBF Asn Arg Lys Sededy Leu Leu
Val Pro Ser Leu Ser Ala Ay ser 210 215 220 Asp Gly Val Ser Leu Ser Val Pro

Tyr. Tyr PherAsmebetbuAba: Bng Asn 225233012382 240 &84 1AL Al andhis,Phe Ala Pro
ser Val Ile Ay du Arg Qy Ala Val 245 259,255 Phe Asp G¥55(T3n Val Arg Tyr
r

Leu Rrg Pro Asp Tyr AIa Gly Adn Ser 260 2 5 270 Asp Leu Thr p Leu Pro H's
Asp Lys Ls Ser Asn Asn_Arg 275 280 285 Tyr @ n P.la Lys Trp @ n
Hs Arg H| $ 5l¥l%‘ % A<h S Gt‘ég‘l"@ Fy28t8 368 BO0PRe 214 §SPVAF° Asp Phe Asn
A n Val Ser Asp Ser G??P Tyr Tyr Arg As$3305 310 315 32@7Phe Tyr Gy Asn Lys
Gu lle Ala Ay Asn Val Asn Leu Asn F.rg P_rg 325 330 335 Vval Trp Leu Asp
Tyr Ay 4 yArgaRranAbm €y 1@ycSeicirhenlelen Bda 2340n 3451 3501Cpky Leu Ser
Val Leu Lys Tyr GznsThr Leu Ala Aspg@d n Ser Ay Tyr,g355 360 365 Lys Asp Lys
pro Tyr Rla Leu Met Pro Arg Leu ser val Gu Trp Arg 18 24 February 2005

370 375 38 T, nlle @ | Ser. Ala G n Phe Thr
Arg 385 39%5 gﬁ%g 5?4 ﬁ| s 1"“Scé’lll’A'F‘*gb‘ Hn"’ai/?r@ V2SPEUPtYy Leu Val
Val Tyr Pro 405 %10 415 00

-RAsp Gln Val Rla Val Asp Asn Ala Phe Val Val Pro Gln Gln Ala Val
305 310 315 320

- Thr Arg Gly Rla Lys Asp Thr Val Met Ile Val Asn Ala Gln Gly Gly
325 330 A 335

Met Glu Pro Arg Glu Val Thr val Ala G1ln Gln Gln Gly Thr Asn Trp
340 345 350

Ile Val Thr Ser Gly Leu Lys Asp Gly Asp Lys Val val val Glu Gly
355 360 365 '

Ile Ser Ile Ala Gly Ile Thr Gly Ala Lys Lys Val Thr Pro Lys Glu
370 375 380

Trp Ala Ser Ser Glu Asn Gln Ala Ala Ala Pro Glan Ser Gly Val Gln
3835 380 385 400

Thr Rla Ser Glu Ala Lys Pro Ala Ser Glu Ala Lys
405 410

<210> 5

<211> 536

<212> DNA

<213> Neisseria meningitidis

<220>




Arg

I'le

Asn

Lys Trp Asp Phe ser Asn ser Trp Gy Tyr Val Arg Pro Lys 420 425 430
Leu His Ala Thr Tyr Tyr Ser Leu Asn Arg Phe Ay Ser @ n 43S 490 445
Arg Arg Val ser Arg Thr Leu Pro Ile Val Asn Ile Asp Ser 450 455 960
Thr Phe G u Arg Asn Thr P.rg Met Phe Gy Gly Ju Val Leu 465 470
_Q@n Thr Leu uPro Arg Leu Bhe Tyr Asn Tyr~| 24 Rebouady2d0pBs Ser
495 Ari Asn Rsp Leu Pro Asn Phe Asp se - Ser Qu Ser Ser Phe Ay
505 510 Gy G n Leu Phe Arg Gu Asn Leu Tyr Tyr Gy Asn Asp Arg Ile
~ 5202582%pdhr Ala Asn Ser Leu Ser Ala Ala Val A n Ser Arg Ile Leu
5305385 940, Akgagfhr Ay Gu Gu Arg Phe Rrg Ala Ay Ile Ay dn Lys
545 550 555 560 Phe Lys Asp Asp Rla Val Met Leu Asp Gy ser Val Gy
Pro 265 370 575 Arg Asn Arg Ser Asp Trp Val Pla Phe Ala Ser dy ser
Ser 85 590 Arg Phe Ile Leu Asp Ser Ser Ile H's Tyr Asn 61n Asn
Ar g25D52B0TF 605" 23 &% 2AEnCIy A RIZAT\ERT &Y AKParSetaTy§acAr gd%ro Pla
LysM&1B161%5u62pe Vals Lo LASNA7 Asp\rIge To Bgs Megr St FyArgyAsn G u Lys
Leu 119 24 Februasy 2005 625 630 635 640 Lys Ser Asp Ay Ser Tyr
Asp Lys Leu Ser A n Leu Asp Leu 695 650 655 Ser Ala GI n Trp Pro Leu

Asn_le \/ Phe C 1u

Lys . gt‘? T% %éc %/zlilééa-I é%\lg;t-gq%t@%g?i gSQ%%C?@% G@ ‘I: i Lys Ser
%I yIoAME" ﬁ%b‘b;‘é@ aJA%ETyr Val Thr

Asn Thr Tyr L Asn AI a Val Phe*Phe Ser 705 710 *P15 720 Leu Q.

Asp Leu Ser Ser Val Cly P.rg Asn Pro Ala Asp Arg 725 730 735 Met

Alatt¥attProot Gae Fya ddtecThrmaElwtcHest Ser dseu tSeracAl ggc7 49t 7954750 Gly

Ly senhr gelPival 7oy 52d @2y9re2 bt 939s6212> dNARr2 32 B gs¢ri a

meni ngi tidis <220>35221> CDS <222> {;3).. (9391 <4D0> 95atg tcc atc cat act

ctg aaa cgc ctg ccc tca

tcg ctg ctg ctc ggt 48 Met Ser Ile Hi's Thr Leu Lys

Arg Leu Pr Oacgeétasea Ley Lteu clégutaq %agz c5aglggtlgcg gat gtc aat aag atg ' 182

g gaa
Thr Val Met Glu Val Gln Tyr Gln Gln Gly Ala Asp Val Asn Lys Met

- 50 S5 60

cgc gaa cgc ctc gat acg ctyg aaa ata ggt gat gta czg gtt cag gea 540
Arg Glu Arg Leu Asp Thr Leu Lys Ile Gly Asp Val Glan Val Gln Ala
€5 : 70 75 80

ttg ggt acg zac aaz cac atc atg ate cge ctyg ccg aac aaa gaa ggt 288
Leu Gly Thr Asn Lys His Ile Met Ile Arg Leu Pro Asn Lys Glu Gly
85 80 85

gtt act tcec geca cag ttg tec aat cag gtt atg gat ttg ctg aza zaa 336
Val Thr Ser Ala Gln Leu Ser Asn Gln Val Met Asp Leu Leu Lys Lys
160 105 110

gac agt ccc gac gtt acc ttg cge caa gtc gaa ttt ate ggc cecg caa 384
Asp Ser Pro Asp Val Thr Leu Arg Gln Val Glu Phe Ile Gly Pro Gln
113 120 125

gtc ggt gay gaa ttg gta agt aat gga ttg atyg gect tta ggt ttt gtc 432
Val Gly Glu Glu Leu Val Sexr Asn Gly Leu Met Ala Leu Gly Phe Val
130 135 140

gtt atc ggc atc att att tac ctg teg atg cgt ttt gaa tgg cgt ttt 480
Val Ile Gly Ile Ile Ile Tyr Leu Ser Met Arg Phe Glu Trp Arg Phe
145 150 155 160

gcc gta tet gee att ate geec aat atg cac gac atec gtg att att cte 528
Ala Val Ser Rla Ile Ile Ala Asn Met His Asp Ile Vval Ile Ile Len
165 170 175



ctc tgc ctt tcc ctg ccg tca gcc cac ctt ttt gcc gac aac gac att 96 Leu Cys
Leu Ser Leu Pro Ser Ala H's Leu Phe Ala P.sp Asn Asp Ile 20 25 30 tta ggg
caa ttt tta gaa cag aac atg ctt acc tcc tcc gat ccg ata 144 Leu Gy d n Phe
Leu Gu A@n Asn Met Leu Thr Ser Ser Asp Pro Ile 20 24 February 2005 35 40
45 gaa ata ttc gcc gaa agc acg ata cadQccc acc aac acc24Febyearydt(os5192 G u
Ile Phe Ala Gu Ser Thr lie Hs Pro Thr Asa Thr G n Ala Ile 50 55 60 aca
ggc ggt ctg att ctc tcc tca cag tct gcc ctg gtc gtc aac aac 240 Thr Ay Ay
Leu Il e LeuygBetgcSetr Qo Sed AL azhethVala Yol Asn.ASB.H %écz L {5 ggo aag acc gga
‘cag ata Ctgmbat,Lag aaad BaC :06C:garA0d, 3Ll ALY LC6y Cly CIn
- I'le Leu Tyr Cla Lys,Agn Al a Asp Arg Lése Met Pro 85 atc gcc tcc att
~tcc aaa ctg atg agc gcg atg gtc gtt tig gat gca 336 Ilg Ala Ser Ile Ser Lys
Leu Met Ser Ala Met Val Val Leu Asp Rla 100 105 110 aac ttg gac atg aac gaa
aoc gtt acchtt=Caty GEE Gdc'tradIat eigat 9BY A3 FaRetrASpS MEE Asn 28 Thr Val
Thr' 1l e ThréipPrigepst: Gla Yilelds$le T-19G 125 egclat eadal 0By weCc ggc agc cgt
ctt gcc ata ggt a&®f gca ctt aca 4320Arg Ile Lys AyesThr Ay Ser Arg Leu Al a
Ile 61y Thr Ala Leu Thr . 130 135 14D cgc aaa aaa ctg ctg cac ctg agc ctg
atg agc agGiganRcad g€ :&QCCASQaArtﬁ_L&g% l&cEeau'gH!:éc Iggy é@l‘ |-6%E Met Ser
- Ser G u Asmnd@oAlR 4o A150:,153. 1 6. aGG qgt P%caa_1 t,8..99¢ %93?*%% tac ccc ggc
ggc atg ggc gcasttt gtc 52B Thi, Hs Ala Leu ro dy Ay Mt
Gy -Ala Phe Vval 165 17D 175 gcc gcc atg aac cgc aaa gcc caa agc ctc ggt atg
tacggcacc%0576 a p, Mt Asn arg L,rs P13 r__1 n cer Le,i G
rrtet Tv. gPreag= 5“19’0‘1%5 99D 38T (5°F AT TR E€Y 2A6c2iggascrrecaad2®tc caa
aac gtt tcf"*%c‘,{élg?éé Gh VB2 A 1ghRsETY D @y PedtFhRl GTRrINaF AsnAPe G n Asn Yal
Ser Thr Al1821iys 195 200 20%3§ac ctg agc ctt23tg gtc aac gcczgec gcc caa tat
ccg caa atc cgc 672 psp Leu Ser Leu Met Val Asn Ala Ala Ala Gln Tyr Pro G n
lle Arg 218c225c 220 £eC ca@Qct CeLAttc 1266 RACatlgatEIGEa Y Acea0 agL aaa aac
ggg cag 726e:Thre Asa Bar 10 Pede Aok EYh AElé}qéeﬁalV%lalgeQ N&¥ LLys Asn Gy GIn
21 24 February 2005 225,280 235 240 250 255

gtg tte cgc ggt geg goc ttg cac ¢ge ttt tet atg gog ttg ace att  B16
Val Phe Gly Gly Ala Rla Leu Eis Gly Phe Ser Met Ala Leu Thr Ile
260 265 270 .

ggc atc gtg ttc gge att tat tot tecc gta ttg gtt gcc agc ccg ctt BE4
Gly Ile Val Phe Gly Ile Tyr Ser Ser Val Leu Val Ala Ser Pro Leu
275 280 285

7 ctg cta atg ttec ggt ttg age cgc gac aat =tc ggt aaa gaa ccg aag 912
Leu Leu Met Phe Gly leu Ser Arg Asp Asn Ile Gly lys Glu Pro Lys

280 285 : 300
&ag aaa gaa gaa atc gtg'gtt tga 536
Lys Lys Glu Glu Ile Vval Val
305 3i0
<210> 6
<211> 311
<212> PRT

<213> Neisseria meningitidis

<400> €
Met Glu Leu Phe Lys Ile Lys Arg Asp Ile Pro Fhe Met Ser Tyr Gly
1 3 10 15

Lys Leu Thr Thr Phe Ile Ser Leu Val Thr Fhe Ile Ala Ala Val Phe
20 25 30



cag aac tac aaa aac tcc aat gcc ctg gtc aga gaa ggc atg tgg aac 768 @ n Asn
Tyr Lys Asn Se_ ™ Asn A' _a Leu Val Arg Gu Ay Met Trp Asn 295 250 255 atc

gaa ttg cag aaa acc ggc tac ata cgc gaa gca ggc agg tct atg 816 Ile GQu Leu
G@n Lys Thr Ay Tyr Ile Arg Qu Rla Ay Arg Ser Met 260 265 270 gtc aaa
gcc aac att caa aac caa ccc gtt acc afl¢ gta ttg ctg 862149&@1&%%@57 Al a Asn
lle A n Asn An Pro Val Thr Ile Val Leu Leu z7s zso zas aac tcg ccc aca tcc
gcc aca cgc gtc aac gac gcc cgc aaa atc gaa 912 Rsn Ser Pro. Thr Ser Ala Thr

Arg val AsnpASR.efl aiAn- s Ele 16l 296,290 300 kEY dhggmat glftcgycag caa cgc
tcc tga Ser Trp Met,leu Gn A@n Arg,ge ” 3D5 310 <21Qz 10 <2] 1> 312 <212>

PRT <213> Nei sseri a rreal ngltl d| S <400> 10 Met Ser IIe H's Thr Leu Lys Rrg
Leu Pro Ser Ser Leu Leu Leu 1 5 10 15 Leu Cys Leu Ser Leu Pro Ser Ala
Hi s Leu Phe™ ¥2AsrtASh: AGS F’Jr‘b'r?ﬂ G38 B [y &Ry L YaphsaLEeYs 8% A n Asn
Met Leu Thr Ser3Ser Asp Pro Ile 35 40 45 Qu Ile #he Ala Qu Ser Thr Ile
Hs Pro Thr Asn Thr Gln P.la Ile 50 55 60 Thr Ay Gly Leu 1le Leu Ser Ser

A n Se_" Al gedetuValy Val 2A8nmAS B3 yd 0165680 reySvaine1 Hwai1CGein lshe Leu Tyr
ClIn Lys Asnc:Ala Asp Arg Ile et Pro BS 90 95,939 Ile Ala Ser Lhe Ser Lys
Leu Met Ser Rla Met Val Val Leu Asp Ala 22 24 February 2005 loo los Ilo
A'n Leu Asp Met Asn G u Thr Val _Thr Ile Thr Pro Asp_Glu |1le Asp 115 120 125
Arg Ile LysLeG LT ds® S&F Hrsgtteltnd e P &y Pr‘ﬁ’r AR} FYEeFFUTREY 130 135 14D
Arg Lys Lys Leu Leu H's L&A Ser Leu Met Set® Ser Gu Asn Argi”Ala 1A5 150 155
160 Thr Hs P.la Leu CGly Arg 2hr Tyr Pro Ay Ay Met Gy Ala Phe Vval 165
170 175 Al avaAl endVeter Asra ALf) depssd asfd@nSedn Med doyrdktrelyrysGrys Ser Arg 190
185 190 Phe Tyr A u Prgp Thr Cly Leu Age Phe GLn Asn ValhoSer Thr Ala Lys

| 95 200 205 Asp Leu Ser Leu Met Val Asn Ala Ala Ala @ n Tyr Pro An

Ile-Arg 215 720 Thr er s er ~Thr Lys Asn
Ay CGlIn Z%E’Zgﬁr %§% %foé%{jnﬁﬁ\sn YIo %;E}%Aé/frsl Eée E‘A\I/isIﬁe %3 izlerl?g#rf Rrg GQu
Gy Met Trp Asn2 ®250 ~ 255

val Gly Glu Glu Leu Val Ser Asn Gly Leu Met Ala Leu Gly Phe Val

130 135 140

Ile Gly Ile Ile Ile Tyr Leu Ser Met Arg Phe Glu Trp Arg Phe
i 150 155 le0

Val Ser ARla Ile Ile Ala Asn Met His Asp Ile Val Ile Ile Leun
165 170 115

Cys Phe Ala Phe Phe Gln Trp Glu Phe Ser Leu Thr Val Leu Ala
1g0 185 130

Ile leu Ala Val Leu Gly Tyr Ser Val Asn Glu Ser Val Val val
185 200 205

Asp Arg Ile RArg Glu Asn Phe ARrg 1ys Pro Ala Met Arg Gly His
210 215 220

Val Pro Glu Val Ile Asp Asn Rla Ile Thr Ala Thr Met Ser Arg
230 235 240

Ile Ile Thr His Gly Ser Thr Glu Ala Met Val Val Ser Met Leu
245 250 255

Phe Gly Gly Ala 2la Leu His Gly FPhe Ser Met Ala Leu Thr Tle
260 265 270

Ile Val Phe Gly Ile Tyr Ser Ser Val Leu Val Rla Ser Pro Leu
275 280 285




Ile Au Leu G@n Lys Thr Ay Tyr Ile Arg Qu Ala Ay Arg Ser Met 260 265 270
Val Val Lys Ala Asn Ile A n Asn An Pro Val Thr Ile Val Leu Leu 275 280 285
Rsn Ser Pro Thr Ser Rla Thr Arg Val Asn Asp Ala Arg Lys Ile @ u 290 295 300
Ser Trp Met Leu A n A n Arg Ser 305 310 <210> 11 <211> 1806 <212> DNA t 213>
Nei sseria nmeningitidis 23 24 Februanf 2005 <220> <2224 Fepsuarg 2085
(ly..(1806y <400> 11 atg aaa aaa ctg att tgc ctg ttc gcc gta ttt ttg atg
ttg tgc gga 98 Met Lys Lys Leu Ile Cys Leu Phe F a Val Phe Leu Met Leu Cys
Ay 1 5 10réhbregavgerhet @ ygber ey at AgeRsaatlgaty alyg €hgPeedyecyg gaa aag
gca 96 Rrg RlagfPhe Rl a Leu AspzAka Asn Asp Leu kes Pro Pro Au Lys Pla 20
25 30 ttc gtg ccg gag ctt gcc gtt gcc gac gac ggt gtg aac gtc cgt ttc 149
Phe vat Pro I p Asp Ay Val Asn Val Arg Phe 35 90 g5
agg att gc Gﬁt‘f gga Aku atVégi gafzt cag gcg aaa atc gtc ggc aag 192 - Arg
Ile Ala Astf Gly Tyr Tyr Met®*5yr @ n Ala Lys Ile Val Gy Lys 50 55 60 acc
eat ccg gcg gat ttg ttg gga cag cct tct ttc agc aag ggc gaa 240 Thr Asp Pro
Ala Rsp Leu Leu Ay CGIn Pro Ser Phe Ser Lys Ay GQu 65 70 75 80 gag aag
gaa gac gag ttt ttc ggc agg cag acg gtt tac cat cac gag 288 GQu Lys G u Asp
A u Phe Phegi:ghyy FSg G n Thr Val Tyr Hs Hs Gu 85 90 g5 gcg cag gtt gec
“ttt cct t%lg %lqg get gtc ggc gaa ceg tat aaa 336 Ala G In Val Fla Phe
Pro Tyr ﬁél Val Ay Qu Pro Tyr.Lys 100 105 110 ttg gtt ttg acc tat
cag ggc t gcc ggc gtg tgc tat ccg 3B4 Leu Val |~eu Thr Tyr Gn
dy Oys AI<§1 Li"eAr-aeﬁi/m%’r“%\}éd’-'Fyr Pro 115 120 s25 ccc gtg gat acc gag ttt
gat att ttc ggc aac ggc act tac cat ccg 432 Pro Val Asp Thr Qu Phe Asp Ile
Phe Ay Asrez@&y Thr Tyr His Pro 130 135 140 caa acc gac gaa ccg gca tcc gcc
aaa gac cgezittcostg cag cct tcc 480 An Thr Rsp Au Pro Ala Ser Ala Lys Asp
Arg Phe Lew& (50, 8177345 150 155 160 tct caa aac ggc agc ggg gcg ctg ccg
. CCC cCcQg aag ggg gat gag ggc 528 Ser A n Asn Gy Ser Ay Ala Leu Pro Pro Pro

Lys Gy A5<Qoé3>lu] Gy 165 170 175

gtg tec gza ccc ata cag cct acc age ctg age cte ggt tecg ace tge 48
val Ser Glu Pro Ile Gln Pro Thr Ser Leu Ser Leu Gly Ser Thr Cys
1 3 ’ 10 15

ctg ttt tge agt aac gaa agc ggc agc cec gag aga acé gaa gecc gee 96
Leu Phe Cys Ser Asn Glu Ser Gly Ser Pro Glu Arg Thr Glu Ala Ala
20 25 30

gtc caa ggc age ggc gaa geca tcec atc ccc gaa gac tat acg cge att 144
val Gln Gly Ser Gly Glu Ala Ser Ile Pro Glu Asp Tyr Thr Arg Ile
35 . 40 45 '

gtt gecec gac agg atg gaa gga cag tcg cag gtg cag gtg cgt gcc gaa 152
val Ala Asp Arg Met Glu Gly Gln Ser Gln Val Gln Val Arg Ala Glu
50 55 60

ggc aac gtc gtec gtc gaa cgc aac cgg acg acc ctc aat acc gat tgg 240
Gly Asn val Val Val Glu Arg Asn Arg Thr Thr Leu Asn Thr Asp Trp
65 70 75 80

gcg gaet tac gac cag teg gge gac acc gtt acec gea gge gac cgg ttc 288
Ala Asp Tyr Asp Gln Ser Gly Asp Thr Vval Thr Ala Gly Asp Arg FPhe
85 90 95

gce ctc caa cag gac ggt acg ctg att cgg gge gaa acc ctg acc tac 336
Ala Leu Gln Gln Asp Gly Thr Leu Ile Arg Gly Glu Thr Leu Thr Tyr
100 1035 110

aat ctc gag cag cag acc ggg gaa gcg cac aac gtc ¢ge atg gaa atce 384



24 24 Febr uary 2005 ggc gac agc cgt ttc aag ctg tct tqg gat acg ctc aac gcc
aat ctt 576 Ay Asp Ser Arg Phe Lys Leu Ser Trp Asp Thr Leu Asn Ala Asa Leu

180 185
624 Leu
200 205
Tyr Pro
gcg ggc
Lys Al a
get ctg
Thr Tyr
acc gta

Trp Leu d n™8

gtc gtc
- Leu Al a

gtg cag
Ser Tyr
tcc gtc
Phe Il e
gcc ccg
Pro Pro
gcg gtt
Val Leu
ccg ctg
Leu Ile
atc ctg
Leu Pro
ttc atc
Il e Leu

190 ttg gcg ttt ttt ctc get ggt ttq ggc ctg agt ttt acc gcc tgt atg
F.la Phe Phe Leu Pla Gy Leu Cly Leu Se. Phe Thr Rla Cys Met 195

tat ccc ctg ttg ccg att gtt td8 agt att gtg gt24 fepbrgay 2006 aag 672
Leu Leu Pro Ile val Se. Ser Ile Vai val Gy Asp Lys Lys 210 215 220
aaghsgC GeC g ugGhh tellh Wirgely Gt oQ QHCs QGish tal Ag tveGaglgatie720 Ala Gy
Arg Ala PhesVal Leu Ser Valizyal Tyr Val dni&y 225 23D 235 240 ttg

act tat acg ctg gtc ggc ztt gtt gec gga ctg acg ggc 768 Leu Ala Leu
Thr 3 Glcy 245 25D 255 gca ctg ctg

aIaegaV? cGl IclchaI CﬁAI %aaGI cLeyc ‘I;hrl . 228 252 2
tgggltt%iesj ch g%/é £ g_g%%, otz tfg g@ﬁ Fa*BiGRIFELEILed*Fhr Val
NoYTHY ZAP9ateL tet SAFavY A 32659285 7376 TitgMaet tta atg
ttg gchd3®tg tet atg ttclifyg etg tte aae B@4 Ser Ala Leu Met Val Val
Leu Ser Met.Phe Ay Leu Phe Asn 275 280 285 atc cag ctt ccc aac gcc
tP ﬁg:t%aggd Tg'&a((‘g’l_:@ %g tﬁaaaaaggtiggggfqaé Lke c@a?td—aeﬁagr&cA%Qt nlase/?l Gt {1
Getd & B @1y 2 79LIy 223,300 209 ol 0gi. aaa atc g
tty,att y;‘t@;g ggg at algfg %606 Ar grLeu §§g %’y €] ésg%gmi Egé; val Ser Val
Met Ay Ile Leu 305 310 315 320 tee gCg ctg att gte g ccg tgec gtc

ccg ctg gca ttt get 1008 Ser A2a Leu Ile Val Ay Pro Cys Val Fla
LeUSAl ¥CPRE® FEfFadB2853 369355 Ftf Fdcitmscateiggtc ¢ag oty gBr® gat
tt 82HdelagBly g Heatl0Fer LBy By Ipprald e188erQral Fan Gay Asp Al a
Gy Ay Leu Ala 30 395 350 ctt ti@oc act ttg gcg ttigsggc acc ggc gtt
att gcc atc ggc 1104 Leu Tyr Thr Leu Ala Leu Ay Thr @y Val Pro

Cefebieci 18 i0eibans o 2 b RLCHIe SOah Sl B, 1
Lys E%?%gﬁ §§§ #?pnl\%tglgs\%l%a: g“% 37558 1at%eaa5¥tp & gca ttc ggc
ctg cta gcc C gcc gtt tac c ¥ 1200 val Lys TW Ala Phe Ay Phe

'Leu Ala Val Ala Val Tyr Leu 385 390 395 4DO
gge ggc gtt cce att tte tac ace cct tgg geg gac tte ceg ctt gac €24

"Gly Gly Val Pro Ile Phe Tyr Thr_Pro Trp ARla Asp Phe Pro Leu Asp
185 200’ 205

gge aac cgc aaa age gge ctg ctt gtt cec tea ctg tec gcc"ggt tey 672
Gly Asn Arg Lys Ser Gly Leu Leu Val Pro Ser Leu Ser Rla Gly Ser
210 ) 215 220

gac ggc gtt tec ctt toco gtt ccec tat tat tte aac ctt gec ccc aat 720
Asp Gly Val Ser Leu Ser Val Pro Tyr Tyr Phe Asn Leu Ala Pre Asn
225 230 235 : 240

ctec gat gec acg tte gog ccc age gty atc ggo gaa ege ggeo geg grco 768
Leu Asp Ala Thr Phe Rla Pro Ser Val Ile Gly Glu Arg Gly Ala Val
245 250 235

ttt gac ggg cag gta cge tac ctg cgg ccg gat tat gec gge cag tec 81¢
Phe Asp Gly Gln Val Arg Tyr Leu Arg Pro Asp Tyr Ala Gly Gln Ser
260 265 270

gac ctg ace tgg ctg ccg cac gac aag aaa agc ggc agg aat aac cgc 864
Asp Leu Thr Trp Leu Pro His Asp Lys Lys Ser Gly Arg Asn Asn Arg
275 280 285

tat cag gcg aza tgg cag cat cgg cac gac att tee gac acg ctt cag 812
Tyr Gln Ala Lys Trp Gln His Arg His Asp Ile Ser Asp Thr Leu Gln

230 2585 200

geg ggt gtec gat ttc aac caa gtc tec gac age ggc tac tac egc gac SE0




gcc acg ccg cac ttg ccc tat tat ctc gtc gtc gcg ctg tac acg ctg 1298 Ala
Thr Pro H's Leu Pro Tyr Tyr Leu Val Val Ala Leu Tyr Thr Leu 405 410 415 ctg
atg ctg gtt cct gcc ttt atg ctg ctg gtc aac gga cgc agg cag 1296 Leu Met
Leu Val Pro Ala Phe Met Leu Leu Val Asn C-ly Arg Rrg G n 420 425 430 aaa
cgc cgt ccg aaa get gtg gca ttc gca ttlg ggc ggt ata ttg@4@Rebrbag4005 Arg
Arg Pro Lys Ala Val Pla Phe Pla Leu Gy Gy Ile Leu Leu 435 440 445 ata ggc
ggc gcg tgdlet@lwyel tApy ElgyAgyceilgcHaiatIgle aaa @egracayk39? kke Ay Ay
Ala Trp -Phesdy Trp A n G ygiRla Asn Gy LyszIhir Thr 450 455 46 gcg ctg
cac cat ttc ctg acc ctc aat cca cca gcc gaa gca ggc aaa 144D Ala Leu Hi s

- Hi's Phe. Lell‘.t'k]._ tac E’%%ﬁn E«‘Ia c2£ %t’gl c aac %é( L S 465 970 475 4BQ tct tcg

t *1d88 v sef’a
o Cry Oye e b Ao 59%%5\ mgft%u B e o o

gat acg gcg ttg aaa gaa tat ccc gac aaa c€ gtc gtt ttg 1536 Rla Met Asp
Thr Ala Leu Lys Gu H's Fro Asp Lys Pro Val Val Leu 500 505 510 gat ttt tat
gce gac tgged gegatty get tgCopaacgasyflgy aed gRi ghatgk58d Asp fhe TygseAl a

Asp Trp Cysad irepSedu B ts¥Scld 61dBi-PAhos Ahd diy 5053520525, a0G Ctc aat cag

- CCg gaa gtg cat cag ggg@ gtc gat atg gagscgc ttt 1632 Tg Leu Asn G n Fro
Au VaI Hs Adn Pla Val Asp Met Qu Arg Phe 530 ~ 535 5330 ttc caa atc gac

gta gcc_aac acg ccc c%aa cat cag gcg.ttg ttg 16B0O phe G n Ile Asp Val
The Ala ASTESTRES PG Fs*3@ HRAIRILRTP [CE0 FA52T5G35575°580° tage 2404

February Z@O‘SLEééega‘éaJt deugigts 8vy ErcThydee gacker §§8 TirgGiy tTygt ¢ gtc cgce
tcc 1728 Lys C- | BSFyr Ay Leu Phe 3@y Pro F=0 Ay ¥aét Phe Val Val Arg Ser
50'5 57D 575 gac ggc agc cgc agc gag ccg ctg ctg ggt ttt gtc aaa gca gac
aag 1776 Asfa Ghy =8elcdy 8aSajc=CGrtk Rig toUcbettd wchQ@c \6%5 Le'gs fa_Asp Lys a
u

580 585 5%}sth$p gg S0 1%kt e J3@ CAR 180Cs .09, P U Trp
“d@n Asn Arg 5 600 <210>12<21]2601<212>P <213> I sserl a ﬂgl tidi s

<400> 12 Met ys Lys Leu lle S Leu Phe Al a Vai®°Phe Leu Met Leu Cys Ay 1
5 10 - 15 Arg Ala Phe A3.a Leu Asp Rla Asn Asp.Leu Leu Pro Pro Qu Lys Al a
20 25 30 P& RAfl *FF F9Q 8L EGINR VaF Arad’spcAsIraG3r vat asncyal AP Phe 35
40 45 Lys Asn Thr Gly Arg Ala Gln Ile Gly Val Ser Ala Gln Phe Thr Arg

385 380 . 395 . 400

tte age cac gac agc cgc caa gac gge age cgc ctg gte gte tat ccc 1248
Phe Ser His Asp Ser Arg Gln Asp Gly Ser Arg Leu Val Val Tyr Pro
405 410 415

gac atc aza tgg gat ttc age aac age tgg gge tat gtc cgt ccc aaa 1256
Asp Ile Lys Trp Asp Phe Ser Asn Ser Trp Gly Tyr Val Arg Pro Lys
420 425 430

ctc gga ctg cac gec acc tat tac age ctc aac cge ttc gge age caa 1344
Leu Gly Leu His Ala Thr Tyr Tyr Ser Leu Asn Arg Phe Gly Ser Gln
435 440 445

gaa gcc cga cgc gte age cge act ctg cec att gte aac ate gac age 1392
Glu Ala Arg Arg Val Ser Arg Thr Leu Pro Ile Val Asn Ile Asp Ser
450 455 460

gge gca act ttt gag cgg aat acqg cgg atg tte gge gga gaa gtec ctg 1440
Gly Ala Thr Phe Glu Arg Asn Thr Rrg Met Phe Gly Gly Glu Val Leu
4€5 470 475 480

caa acc ctc gag ccg cgc ctg ttc tac aac tat att cct gec ama tee l4s8
Gln Thr Leu &lu Pro Arg Leu Phe Tyr Asn Tyr Ile Pro Ala Lys Ser
485 450 455

caa aac gac ctg ccc aat ttc gat teg tcg gaa agec age tte gge tac 1536




Met Tyr G n Ala Lys Ile Val @y Lys 50 55 60
Leu Leu Ay dAn Pro Ser Phe Ser Lys Ay GQu 65 70 75 BO
Phe Phe Gy Arg G n Thr Val Tyr Hs Hi's Au 85 90 95
Pro Tyr RRa Lys Ala Val Ay Gu Pro Tyr Lys 100 105 110
Leu Val Leu Thr Tyr An Gy Cys Ala G116 Ala Ay Val Cyg4Rebriary 2005 120 125
Pro Val Asp Thr A u Phe Asp Ile Phe Ay Asn Ay Thr Tyr H's Pro 130 135 140
1806 G n TheinAspn Gsg BeC ol MsnSere Alsp £atSsOSRIAr gPRerLeie Gy Hro Ser 27
24 February 2005 .45 450 ~ 155 160 Se:sdd n Asn Ay Ser oy Ala Leu Pro Prc
Pro Lys Gly Asp C—I u Gy 1E5 170 175 Ay Asp Ser Arg Phe Lys Leu Ser Trp

Asp Thr Leu Asn % ? Leu 180 185,190 Leu Ala Phe Phe Leu Ala Cly Leu
Leu Ser®Pheori5re EJS Bt 22955500 26% FIF Prote el PAE°I | & %I Ser

Ay
Ser Ile Vval®® \V/a‘F'“’ielLﬁu B 89S GysAT GeR Iy ToDG ALY AelyAsy SrALBLeAR§R Ala Phe Val
An Gy 2280230 235 240 LeweAl a Leu Thr Tyr Thr

Arg lle Ala Asp Gy Tyr Tyr
Thr Asp Pro Ala Asp
GQu Lys u Asp Qu

Ala dn Val Al a Phe

Led Se_- Val Val Tyd Val

- Leu Val Gy Ile Val Ala Ay Leu Thr Ay 295 2S0 255 Al a Leu Leu Thr Val Trp
Leu G n G RcAgalepe Wk ¥ tk8UgA gcflgas26Q 2 c%?.oaéert* e Metgdal  Val
Leu Al a LewnSei.Mel, Rie Qy skeu Bhg: A, %7& [ Pro P, sn
Ala Val dn Ser, Tyr Phe dn Asrgag n Ser Ser Leuy Ser Ay dy
Lys Il e Val Ser VaI Phe Il e Met yIIeLeu305 031532DSerAIaLeuIIe
Val Ay Pro Cys Val Ala Pro Pro Leu Ala Phe Ala 325 330 335 Leu Ay Tyr Ile

Ay dn ThPCGAYIARE ARA P8l cTelrtE §FCPSC 1966 RFassuFag48a830cLBaF Ty¥65Phr Leu
Al a Leu G ¥LaFrrGly $ak Ruorte Fhe|ArsAhle Ele QeycRb%1360y=B36beThyr Phe Ay Ay
his | le Le®t4®ro Lys Ala A yssksp Trp Met Asn s&lsa 370 375 380 \&do Lys Tyr Pla
Phe Ay Phe Ile Leu Leu Rl a VaI Rla Val Tyr Leu 385 390 395 400 Ala Thr Pro

his Leu Prg..TYkq T \{alc A a‘]::grg,_Lce 4, Fehruary, 2005
s oio gLl LR S% AP B A s

G n 420 42
Leu Leu 435 44D 485
cgc aac cgt tec gac tgg gtg gca
Arg Asn Arg Ser Asp Trp Val -Ala
580

Tttt gee tec gge age ate gge age 1776

Phe Ala Ser Gly Ser Ile Gly Ser
585 580~

cge ttc atc ctec gac age age ate cac tac aac caa aac gac aaa cgc 1824

Arg Phe Ile Leu Asp Ser Ser Ile
585 £00

gee gag zac tac geoe gte ggt gea
Ala Glu Asn Tyr Ala Val Gly Rla
€10 ' €15

aac gco cgc tac aaa tac
Asn Ala Arg Tyr Lys Tyr
630

gtg ctyg
vVal Leu
625

cac ggt tecc tat ttt tac
Asp Gly Ser Tyr Phe Tyr
645

aag tco
Lys Ser

caa tgg ccg ctg acg cge
Gln Trp Fro Leu Thr Arg
660

ggt ttt gaa gc¢c =zaa zaa
Gly Phe Glu Ala Lys Lys
675 €80

aaa agc agt tgc gge tgc

Eis Tyr Asn Gln Asn Asp Lys Arg
605

age tac cgt cecc gca cag ggc aaa
Ser Tyr Arg Pro Ala Gln Gly Lys
620

ggg cgc aac gaa aaa atc tac ctg
Gly Arg Asn Glu Lys Ile Tyr lLeu
€35 640

gac aaa ctc age cag cte gac ctg

Asp Lys Leu Ser Gln Leu Asp Leu
650 655

aac ctg teg gee gtc gte gt tac
Asn Leu Ser Ala Val Val Arg Tyr
€65 670

ccg atz gag gtg ctg gocg ggt geg
Pro Ile Glu val Leu Ala Gly Ala

685

tgg ggc geog gge gty tac gec caa

1872

1520

1%68

2016

2064

2112



lle Ay Gy P.la Trp Phe Ay Trp An Ay Ra Asn Ay Lys Thr Thr 950 b5
460 Ala Leu His H's Phe Leu Thr Leu Asn Pro Pro Ala Qu Ala Ay Lys 965 970
975 4B0 Ser Ser Qu H's Gly Lys Met phe Ala Asp Thr Ala Ala Leu Lys Ala 985
990 995 Ala Met Asp Thr Ala Leu Lys Qu His Pro Asp Lys Pro Val Val Leu 500
, 506 510 Asp Phe Tyr Ria Asp Trp Cys HBe Ser Cys Lys Gha Rddruddomz Tyr
515 520 525 ' Thr Leu Asn An Pro Qu Val Hs @n Ala Val Asp Met Qu
Arg. Phe 530 B35 548vPRETEFSF IFve AypCyatrritglyhr Asp VB rRrou@ ehHi s G n A a
Leu Leu 545 55(¥°855 560 Lys G u ébgr C-1ly Leu Phesgby Pro pro Gy Val Phe
Val Val Arg Ser 565 570 575 Asp Ay Ser Arg Ser Qu Pro Leu Leu Gy Phe Val
“Lys Ala ASDCLUS:_-a58&t5§5c e Tyr GI A n_Asn Arg 595 600
Sj%gl\é\aeau: Sl B i enlgh' Fraicge <‘22Q> 21591>

<2i 0> 13 <2J!u.1g> <g}jr2 Nei sserra .
CDS <222> (]); . 185 Ay TR0 GBS 2400514 ¥2 t?jma?ge #2& cgt tat

cct tta tgg aaa tat ctg ctg at% gtg ttc acg #85Met Met Asn ArgzTyr Pro Leu
Trp Lys Tyr Leu Leu Ile Val Fhe Thr 1 5 10 15 att gcg gtt gcc gca gtg tat
tcg ctg cccdagaTradtize ggc yaazaragdbodd ggdhaga \ale M@ PhagalJyr S84 Leu
Pro Asn LeukeRhelsCLyu Giys Zhs 12Q 2& 30r06E €GCA0L Rs535-Ok3.1Lg, 4C aac cga

" caa gcc atc atc atc aac gaf 144 Pro Ala Vg, G nh Val Ser Th{ Asn" Arg A n Fla
o gcg ctg aaa

Ile lle Ile Asn G u 35 40 45 cag act caa ttc aaa gtg gat ¢cC
aac gca g tg Jg92 qt Thr d a Phe Lys Val Asp Ala Ala Leu Lys Asn Pla
Ay Ile § %cccﬁéc"’g PRI tAF 9 §F FFacthdcct g% ctapspaa gt g
cgt ttc aaa = 4GP T ﬁé lypf%t"lﬁ’h ‘w/ake Var NepERs fe8erel gerlyis Val Arg Phe
Lys 65 70 75 BO gac &&% gaa acg cag cf#5aaa gcg cgc gagsgtc atc gaa aac act

ttg 28B Asp Thr' Qu Thr G a Leu Lys Ala Arg Asp Val Ile Gu Asn Thr Leu 85

- 90 95 ggc gmacgyarataalcdgaacss g6g CtCc aac ctg ttg gcg gac agc cccége)ﬁl 336
05 110

Ay Gu dsylxeg st Ty nddapdecu Asn Leu Leu Ala Asp Ser Pro Gu 1
tgg atg gcg aaa ake aaa gcc aat ccg atg ttt ttg ggt ttg gac ctg 389 Trp Met
Ala Lys Ile Lys Ala Asn Pro Met Phe Leu Gy Leu Asp Leu Z15 120 125 cgc ggc

ggc gtg cat ttc acc atg cag gtc gst atg aaa gcg gcg atg 432 Arg Ay dy Val

H s Phe Thr_Met C-In Val Asp Met Lys Ala Ala Met
<21C> 8

<211> 758
<212> PRT
213> Neisseria meningitidis

<40C> 8
Val Ser Glu Pro Ile Gln Pro Thr Ser leu Ser Leu Gly Ser Thr Cys
1 5 10 15

Leu Phe Cys Ser Asn Glu Ser Gly Ser Pro Glu Arg Thr Glu Ala Ala
20 25 30

Val Gln Gly Ser Gly Glu Ala Ser Ile Pro Glu Asp Tyr Thr Arg Ile
35 40 45

Val Ala Rsp Arg Met Glu Gly Gln Ser Gln Val Gln Val Arg Ala Glu
50 55 60

Gly Asn Val Val Val Glu Arg Asn Arg Thr Thr Leu Asn Thr Asp Trp
65 70 75 80

Ala Asp Tyr Asp Gln Ser Gly Asp Thr Val Thr Ala Gly Asp Arg Phe
85 S0 ' 85

Ala Leu Gln Gln Asp Gly Thr Leu Ile Arg Gly Glu Thr Leu Thr Tyr
100 105 : 110

Asn Leu Glu Gin Gln Thr Gly Glu Ala His Asn Val Arg Met Glu Ile




Z30 135
S80 @ n
150 155
528 Arg
| 75 acc
Val Pro

140 cag aaa acg ttt gaa cgt tat tcg ggc gac atc cgc cgc gaa ctg .cgc
Lys Thr Phe Qu Arg Tyr Ser Ay Asp Ile Arg P.rg Qu Leu Arg 195

| 60 cgc gaa aaa atc cgc agc ggc acg gtg cgt cag get gga aac agc ctg
GQu Lys Ile Arg Ser Ay Thr Val Arg G n Ala Gy Asn Ser Leu 165 170
gtc cct ttg cag gat gca ggt gad¥ gtg caa aag ge24 Cebruary 2085 S76 Thr
Leu Gln Asp |L2a Gy Asp Val Gdn Lys Ala Leu Pro @ n 30 24

February 2005 |1 801#B5 190 ttg cgc &8 ctg ttt cct gaé® gca acg ctg aat tca

gac ggc
Gy Ser
tgt tcc
Asp 210
gag ttg
225 230
atc gtc
245 250
816 val
27p ggc
Arg Thr
ttg cgc
Au A a

agc aat 629 Leu P.rg Lys Leu Phe Pro u Ala Thr Leu Asn Ser Asp
Asnc:1961 200y 205y at¢ AgigCréd g-aG@-Ctdl BEg r3aarn@1gCgugher pat aaa gtg
gat 67#dle Val Leu Thridgeu Ser A u 61uiAba Val Asn Lys.Val Cys Ser
215 220 gcg gtc aaa cag aac a'tc act acc ctg cac aac cgt gtg aac
7 P1 va Thr _Thr s Asn Arg Val Asn Gu Leu
ZSgEEn Gét‘"g“gscépygaﬁ’scg%” gre CQI“ H&‘a{j’ BdG St ¢ 53&‘ ﬁ’ésa gac cgt
768'L€5IyVaIAIaGIu oVal Ile dn &%h Ser Ay Pla A§P Arg Il e Val
255 gtg cag ctt ccg ggc gtt cag gat act gcc aag gca aaa gac atc atc
G seteuaPry Gy Alal cG r-AsprrThal Rla Anssatd @sekys1Aspulde || e 260 265

cgt acc gcg act idsg gaa ttg cgt akg gtg gag gac gagscct gcc B64 Gly
Ala Thr Leu Qu Leu Arg Met val.Ju Asp Asp pro Ala 275 280 285 aag

ga aa Cp tg,c t,.1a 2 Lys Leu Rrg
chatiad L e S d@ﬂ%% el Eu%a% 5% 36 cit toa age
gat cgt ccc 6%% att ctg ctg a agc aaa cag 900 Leu Ser Ser Gy
Arg Pro Qu Ile Leu Leu Ile Ser Lys A n 305 310 315 320 gtc gag ctg
gaetyadty ateé Bec TgatPhcycdarcoy g AMecRgaghd (08 el A& u Leu Thr
Asn |l e Asa Asp Pla GL™ prooSer P::e Asp 3285330 335 caa atg ggc

gcc gtc agt ctg agc ttg gac agc gcg ggc ggc 1056 A n Met Ay Al a

Vady ySein LY A skfU1ASPeely Alad £ sEk YreddBe 3432300, age att ttc ggc
act géﬁ gca aat gtc ggg, faa cgc atg gc 104 Ser IlI'e Phe Ay GQu
P.la Ala Asn Val Gy Lys Arg Met ‘Ala 3 360 365 atg gtt ttg atc

gga aaa tcc gag gtt gta acc %pg ccg tt 1152 Met Val Leu lle Asp

LySe st & Va1 VaissThte APz PY6 Ve © Re hsn Leu Ala Pro Asa
225 230 _ 240

Leu Asp Ala Thr Phe Ala Pro Ser Val Ile Gly Glu Arg Gly Ala val
: 245 250 255

Phe Asp Gly Gin Val Arg Tyr Leu Arg Pro Asp Tyr Ala Gly Gln Ser
260 : 265 ' 270

Asp Leu Thr Trp Leu Pro His Asp Lys Lys Ser Gly Arg Asn Asn Arg
275 280 285

Tyr Gln Ala Lys Trp Gln His Arg His Asp Ile Ser Asp Thr Leu Gln
290 285 300

Ala Gly val Asp Phe Asn Gln Val Ser Asp Ser Gly Tyr Tyr Arg Asp
305 310 315 320

Phe Tyr Gly Asn Lys Glu Ile Ala Gly Asn Val Asn Leu Asn Arg Arg
325 330 335

val Trp leu Asp Tyr Gly Gly Arg Ala Ala Gly Gly Ser Leu Asn Ala
340 345 ~350

Gly Leu S&r Val Leu lys Tyr Gln Thr Leu Ala Asn Gln Ser Gly Tyx
353 360 363 ‘

Lys Asp Lys Pro Tyr Ala Leu Met Pro Arg Leu Ser val Giu Trp Arg




31 24 February 2005 370 375 3BO atc cgt act gcc att acc ggc gga cgc gtg gaa
att tcc gga agc atg 1200 Ile Arg Thr Ala lle Thr Ay Ay Arg Val Gu Ile
Ser Ay Ser Met 38S 390 395 400 acg aca gcc gaa gcc aat cat acg tct ttg ctg
ttg cgt gcc ggt tct 1298 Thr Thr Fla A u Ala Asn Asp Thr Ser Leu Leu Leu
P-g Pla Gy Ser 405 410 915 ctt gcc gd8 ccg atg cag at P4 Febngsg 0% cgt acc

atc ggt ccg tct 1296 Leu Ala Ala Pro Met CGIn lle Val GQu GQu Arg Thr lie
Gy Pro Ser 420_425 93C ttg ggt__aag gag aac atc gaa aaa ggc ttc cat tcg act
$¥@y Phe His Ser Thr Leu

tta tgg ggt 1394 Leu Gy Lys G¥/°Asn Ile Qu Ly

Gy 435 940 495 ttt gcc ate gtt get gea ttc atg gtg gtt tac tat cgt ctg
atg ggt | 39ZsPwe Ala FlverNaPlAl@nAlle Phe vivbtsedahla/ain Toire Tyr afgg Leu Met
Gy 450 538460 ttc ttt,tct3agc att gca ttg ;wgt gcc aac ata cipg ttc cta atc

ggt 14S0 Phe Phe Ser Thr Ile Ala Leu Ser Ala Asn Ile Leu Fhe Leu Ile Gy
gt atg gcc

465 970 475%1,48Qafiis thbg 4Gt t0..C a O dt 9. t g
gcg 14B8 Iltra1 heu ser Al aq;%/b?g%%ﬁﬁ,é‘%g %ﬂ’r 39" lfg%hrfetﬂ_guﬁg%é %ﬁ/%%gt Ala Al a
Y gtc ttg att aac

485 490 495 ctg gcg ttg act ttg ggt atg gta atc gac tcc a
1536 Leu Ala Leu Thr Leu Ay Met Ala Ile Asp Ser Asn Val Leu Ile Asn 5C0

505 510 gad"Rdteat’® CER gad gadet fgeor B Syt rledgs RRy bmg cag gca
1584 Qu Arg Ile Argé®u Gu Leu Arg4Psa Ay Val Pro Re® A n An Al a 515
520 525 atc aat ctc ggt ttc caa cac gca tgg gcg acc att gtc gat tcg aac

1632 |1l e Asdu ke tehymherGmerHs Aba sEepfl Asd kgl 3 ¥a) sAspeer Asn 530
535 340 ctg act t,gg ctg att gcc ggipatc gcg ctt ttggta ttc ggt tcc ggc
al Phe Gy Ser Ay 595

1660 Leu Thr Ser Leu Ile Ala Ay Ile Ala Leu Leu
ta cac_tgt ttg_ggt att ctg act

550 555 50.,0 g.ata c ggt _ttt gc tc

tcg 172B pro %‘%1 Ag\?gb‘r@g'?/alpggr,ﬂrg %‘é’?LgféIPr | -50yR! PER B AP SFeu Thr Ser

32 24 Februar$2005 565 57D 575°atg tat tca tc8%Ytc gtc gta ttc cgt gcg ttg
gtc aat ctg tgg tac 1776 Met Tyr Ser Ser Val Val Val Phe Arg Ala Leu Val

Asa Leu Tropy Bfe B0 F5851508-pdanclc AgaMeycrtmaaly GYyodg wal Iaut tcc att ggt
tcg gtg tggsaag 1824 Ay Aetp P.rg Arg Lys Lesa G n Asn |le Sesglle Ay 5er

Val Trp Lys 595 60D 605
Gln Thr Leu Glu Pro Arg Leu Phe Tyr Asn Tyr Ile Pro Ala 1ys Ser
435 490 495

Gl Asn Asp Leu Pro Asn Phe Asp Ser Sex Glu Ser Ser Phe Gly Tyr
500 505 510

Glg Gln Leu Phe Arg Glu Asn Leu Tyr Tyr Gly Asn Asp Arg Ile Asn
515 520 525

Thr Ala Asn Ser Leu Ser Ala Ala Val Gln Ser Arg Ile Leu Asp Gly
530 535 540

Ala Thr Gly Glu Glu Arg Phe Arg Ala Gly Ile Gly Gln Lys Phe Tyr
545 550 555 560

Phe Lys Asp Asp Ala Val Met Leu Asp Gly Ser Val Gly Lys Lys Pro
565 570 575

Arg Asn Arg Sex Asp Trp Val Rla Phe Ala Ser Gly Ser Ile Gly Ser
580 585 580

Arg Fhe Ile Leu Asp Ser Ser Ile His Tyr Asn Gln Asn Asp Lys Arg
585 600 €605

Ala Glu Asn Tyr Ala Val Gly Ala Ser Tyr Erg Pro Rla Gln Gly lys
€10 615 €20 ’

val Leu Asn Ala Arg Tyr Lys Tyr Gly Arg Asn Glu Lys Ile Tyr Leu




ccg aaa gcc gaa atg gca gga ggc aag gag taa 1857 Pro Lys Ala Gu Mt Ala
Ay Ay Lys Qu 610 615 <210> 14 <211> 618 <212> PRT <213> Nei sseria
meningitidis <900> 19 Met Met Asn P.rg Tyr Pro Leu Trp Lys Tyr Leu Leu lie
Val Phe Thr 1 5 10 15 1le Ala Val Ala Ala Val Tyr Ser Leu Pro Asn Leu Fhe
Ay GQu Thr 20 25 30 Pro Ata Val G n 48 Ser Thr Asn Apg Fdbrudlypddse |l e
Ile Asw Gu 35 40 45 A n Thr @ n Phe Lys val Asp Ala Ala Leu Lys Asn Ala
Ay lle 4 ne%g 55 60 Thr Asp._ dy Met Phe Val Val Asp Asn Ser Leu Lys Val
Arg Phe Lys 70 75 80 Asp TAr Gu Thr An f&u Lys Ala Arg &4 val Ile Qu
Rsn Thr Leu 85 90 95 Gly u Ay Tyr Ile Thr Ala Leu Asa Leu Leu Al a Asp
S5er Pro G UYPOPRIG5P 130 T3P TNEtPRAl Bvd psp Ilve lepssf]l glPsieuFrep et Phe Leu Gy
Leu Asp Leu 115 120 125 &g Gy Gy Val hiss Phe Thr Met Gkss Val Asp Met Lys
Ala Ala Met 130 135 140 33 24 February 2005 G n Lys Thr Phe A u Arg Tyr
Ser Cly As:li@ Bif &rArfoCel beY A0,145 | Arg, Gly Lys Ile Rrg
5 R }@Pf;%,h_gl{%f Pro Leu @n

Ser Ay Thr Val Arg @.p Ala Ay Asn Sgf. Leu 165 17D 1 (Sg
Asp Ala Ay Asp Val n Lys Ala Leu Pro A n 180 1B5 166°%Leu Arg Lys Leu Phe

Pro Clu ALa Thr Leu Asn Ser Asp Gly Ser Asn 195 200 205 Ile Val Leu Thr

Leu Ser G G56T0~AFY, GaF Pushta J¥s VaF T IBetlAds12a4y 238 G22A W a Val Lys
An Asn Ile Thr Tht> Leu Eis Asn AB§9Val Asn A u Le&s5225 230 235 2gp Ay Val

Ala Gu Pro Val Ile dn dn Ser Cly Ala Asp Arg Ile Val 245 250 255 Val

A n Leu PrelwCehy Mal s€d BeAspysThry Aba :yscAl 81d sy AsR +{£ nhlkes260 , 265 270
Cly Arg Thr Ra& Thr Leu Gu Lgds Arg Met Val Giy,Asp Rsp Pro Ala 275 2B0O

285 Lys Leu Arg Qu Ala Leu Qu Gy Asn Val Pro.Ser Ay Tyr G u Leu 290 295
e Leu Leu Ile_Ser h VS A n 305

300 Leu S r R- roGu Il
310 315 3%2\%{* g‘% ﬁe‘yusﬁiglb’{fgé%f AR PSR It AFRE &% S50 Ser Phe Asp
325 330 335°An Met Gy A d'Pro Ala Val Ser’¥%u Ser Leu Rsp7@8r Ra Gy Ay
340 345 350 Ser Ile Phe Ay GQu Leu Thr RRa Ala Asn val Ay Lys Arg Met Al a
355 360 365:=Metr Vet Lysuhdrl eenSierGar By Gly h-SensnGruo Vil Mad AEBr Ala Pro Val
370 375 3BO Ile Arg Thr7zala rle Thr Ay26by Arg Val Qu 13 Ser Gy 5er Met
385 390 395 400

Met Asp Val Alz Val Pro Gly Tyr Ile Thr Rla His Ser Leu Ser Ala

740 745 750 .

Gly Arg ARsa Lys Arg Pro
755

<210> 9

<211> 3839

<212> DNA

<213> Neisseria meningitidis

<220>
<221> Cbs
<222> (1)..(939)

<400> 8
atg tece a2te cat act ctg aaa cge ctg cecc tea teg ctg ctg ctc ggt 48
Met Ser Ile His Thr Leu Lys Arg Leu Pro Ser Ser Leu Leu Leu Gly

1 5 10 15

ctc tge ctt tee ¢tg ccg teca goc cac ckt ttit goce gac aac gac att 96
Leu Cys Leu Ser Leu Pro Ser Ala His Leu Phe Ala Asp Asn Asp Ile
20 25 30

tta ggg caa ttt tta gaa cag aac atg ctt acc tcc tecc gat ceg ata 144
Leu Gly Gin Phe Leu Glu Gln Asn Met Leu Thr Ser Ser Asp Pro Ile




34 24 February 2005 Thi Thr Ala Qu Ala Asn Asp Thr Ser Leu Leu Leu Arg Ala
Ay Ser 405 410 415 Leu Ala Ala Pro Met An Ile Val Qu GQu Arg Thr Ile Ay
Pro Ser 420 425 430 Leu Ay Lys Qu Asn Ile Qu Lys Gy Phe H's Ser Thr Leu
Trp Gy 435 440 445 Phe Ala Ile Val Ala Ala Phe Met Val Val Tyr Tyr Arg Leu
Met Gy 450 455 460 Phe Phe Ser Thr 112 ?Lla Leu Ser A24 Februadye2005u Phe
Leu Ile Gy 465 470 975 480 Ile Leu Ser Ala Met A n R a Thr Leu Thr Leu Pro
Gy Met Ala Pla 485 490 495 Leu Ala Leu Thr Leu Gy Met Ala Ile Asp Ser Asn
Vai Leu Ile Asn 500 505 510 Gu Ard°lle Rrg Gu A uleu Arg Ala Gy Val Pro
Pro dn G@n Ala ~~ 515 520 525 Ile Asn Leu Gy Phe A n Hs Ala Trp Ala Thr
Il e Val AspaBaira s 530 9835508-d etz Tdac St akerark| eccAcea Gcyztt e APa Leu
Leu Val PhelGrye Sere &ay 6545e55th:555e 56@ ProTValA=A: th:Cely Bherd a Val Val
H's Cys Leu A yolle Leu Thr Serssh65 570 575 Met s§yr Ser Ser Val Val Val
Arg Ala Leu Val Asn Lea Trp Tyr 5B0 5B5 590 Ay Arg Arg Arg Lys Leu CIn
Asn Ile Sef_ ]I .. Trpn Lys. 595 6Q0_605.Prq L Ala Qu Ala Ay
Gy Lys agrein gt TRt Sentia il O e Sodk Q.G F

£ BT htUAFY FH0ESKFIBS LoD LeHI 0B AE1)AS 1] 40) <900>

meni ngi ti di'g TBE
15 atg aaa %aa aca ctg gtg gtg gcg gca atc ctyy agc ctc gec tt8) act 48 Met

Phe

Lys Lys Thr Leu Val Ala Ala Ala Ile Leu Ser Leu Ala Leu Thr 1 5 10 15 gcg
tgC ggCc ggraggs gge w@atztecetycetgoyy ead acCorCoat agggae: aag 6 AlzssCys Gy

Ay Ay SaysAapr Eby cAhandl 8e G- Tdin Byo z8araiAl asp vs52f) e2Re8G6CC gaa gcc
caa tcg ggc aaa ctcgac atc tac aac itgg tcg gat 144 Pgo Gu Ala Gu An

Gy Lys Leu Fsn Ile Tyr Asn Trp Ser Asp 35 40 45 tat gtc gat ccc gaa
9 Pro

acc gtt gc¢ cC Itt gaa aaa gaa_acc c atc 192 Tyr Val As -lL.u Thr
Val Al a Af§°%n°5 %ﬁ%f?%sﬁ e @C%@tgs%gé%fac at?ggatcgéaat tat
tac gac agt®dat YdaThtd CtYWudY" JCa P2ty R ITVRE PeAPRSEr 2 Asp Tyr Tyr
Asp Ser Asn Gu Thrif®u A u Ala Lys ¥ 70 75 80 110

gac gaa atc gac 384

aac ttg gac atg aac gaa acc gtt acc-att acg cecc
Ile Asp

Asn Leu Asp Met Asn Glu Thr val Thr Ile Thr Pro Asp Glu
115 ) 120 ‘ 125

cge atc aaa ggg acc ggec age cgt ctt gec ata ggt acg gca ctt aca 432
Arg Ile Lys Gly Thr Gly Ser Arg Leu Ala Ile Gly Thr Ala Leu Thr
130 135 ' 140

gaa aac cgc gcco 480
Glu Asn Arg Ala
160

cgc aaa aza ctg ctg cac ctg age ctg atg age age
Arg Lys Lys leu Leu His Leu Ser Leu Met Ser Ser
145 150 155
ace cat geca ttg gge aga acc tac ccc gge ggc atg gge gea ttt gte 528
Thr His Ala Leu Gly Arg Thr Tyr Pro Gly Gly Met Gly Ala Phe Val

165 170 173

gecc gec atg aac cge aaa gec caa age cte ggt atg tac ggec age cgc 576

Pla 23z Met Ren Arg Lvs Als Gln Ser Leu Gly Met Tyr Gly Ser Arg

180 185 180

tct acc gce aaa €24

ttt tac gaa ccg acc gga cte aac ttc caa aac gtt
Ala Lys

Phe Tyr Glu Proc Thr Gly Leu Asn Phe Gln Asn Val Ser Thr
195 200 205

gac ctg age ctt atg gtc aac gcocc gee goc caa tat ccg caa ate cge 672

Asp Leu Ser Leu Met Val Asn Ala Rla Ala Gln Tyr Pro Gln Ile Arg
210 215 220

cag acc aaa aac ggg cay 720

acc aac teg act tce zac tac gcoceo teg gta
Lys Asn Gly Gin

Thr Asn Ser Thr Ser Asn Tyr Rla Ser val Gln Thr




310

ctg acc ggc aaa tcc ggc tac gac ctg acc gcg ccg tcc atc gcc 288 Val Leu
Gy Lys Ser Gly Tyr Asp Leu Thr Ala Pro Ser 1le Rla 85 90 95 aac gtc
cgg caa atc aaa gcg ggc gcg tat cag aaa atc gac aag 336 Rsn Val Gy Arg
Ile Lys Ala Ay Ala Tyr G n Lys Ile Asp Lys 1D0 105 110 gcg caa atc ccc
tac ggc aac atc gat aaa gat ttg ctd aaa atg 384 Al 24Egbrhiag 005 H s Tyr
Asn IIe Asp Lys asp Leu Leu Lys Met 115 120 125 atg gaa gcc gtc gat ccg
aac a tac gcc gtc ccc tat ttc tgg 432 Met Gu Ala Val Asp Pro Gly Asa
Tyr AI azz‘?}’al Pro Tyr PheZ3fp 13D 135 140 #gc atc aat acc t§ gca atc aat
cag cag gtg aaa aaa gca ttg 980 Gy Ile Asn Thr Leu Ala Ile Asn Thr A n
Val LysapyscAta keuw d45tdSGak55cd 609 ggt aa;eggagaaqgaaaggct@ @e8e€ gaasaac gaa
gat ttgigtgnt t@ aga ReCsS2hsE ¥ aTheu ASp A:ySsledi PGy AsR G u Trp Asp
Val Phe Lys Pro 36,424 February 2005:46s 170 17s gaa,dsac acc gcc aaa
aaa tcc tgc ggc atc agc tat ttc gac agc 576 A u Tyr Thr P.la Lys Leu
Ser Cys Il e 5er Tyr Phe Psp Ser 180 1B5 190 goa atc gaa cag att ccc
gcg tt t‘f: et £19 a@é 3§95 cR T 639 AR FP %chaﬁgdcr’f £Fe PFO®Leu Al a
H s Tyrtt&auaey B Ips plipy L1920k 205 Caadlagtliyagy & ¥ek gaa gac atc
gcc gcc gtc gat a8y atg aaa 672 AsF Ser G u Asn Peaod u Asp Ile Lys P=a
Val Rsp Met Met Lys 210 215 220 gcc gtc cgg ggc gac gtg aaa cgc ttc agc
tcc ggecd gtc ala@ GAC ad2 QoA cfa Mak Aa0ckd ¥rABRe \@Alc LbisS AG0cieh2 & SEr
Gy Tytail Ve AR 22522331238:240n 08t ALOvICHRYCH 096 36 &0 tgt gecc gee
ggt tac ggc ggg gat 768 Asp Mgg,Pla Ala Gy P.sn Leu Cys Pla Ala lle
Tyr Ay Ay Asp 29s 250 25s ttg aac att gcc aaa acc cgt gcc gaa gaa gcc
aac ggc gtg,gaa 816 Leu Asn Ile Ala Lys mhr Arg Ala.Gu Qu Al a Pla Asn
Val G 1250 56§ aFfoteh AR gFac tHG HCcsTTFasd R §5C BPg J€ gtg tgg
gat tc”('?“8%59‘T Fre ThysSamPle siRrThET Pro Aspshsthilaahyo\Veits Oy &l Trp Val Asp
. 275 2802¥85 ttt atg att &g cgc gac gcg 88@m aac gtt gcc aat gcc cac
tat 912 Phe Met Ile Pro P.rg Asp Ala G n Asn Val Ala Asn Ala His Arg
290 29833 at£ cgaCedqac=aGFcCte: @gg CCC gag gtg gcg gcg aaa aa6 ggc agce
960 | lsexAsR JW r1Ibreied1 A=goPs0- G u Val Ala Ala Lys Asn 61y Ser Phe 305
315 32Qs9tt acc tac gcg, £CC gcc agc-cgt ccc gcg cgc gag ctg atg gat gaa

100B Val Thr Tyr Ala Pro Ala Ser Arg Pro Ala Arg Qu Leu Met Asp Qu

<210> 10
<211> 312
<212> PRT
<213> Neisseria meningitidis

<400> 10 :
Met Ser Ile His Thr Leu Lys Arg Leu Pro Ser Ser Leu Leu Leu Gly
1 5 ic 15

Leu Cys Leu Ser Leu Pro Ser Ala His Leu Phe Ala Asp Asn Asp Ile
20 25 30

I.eu Gly Gln Phe Leu Glu Gln Asn Met Leu Thr Ser Ser Asp Pro Ile
35 40 45

Glu Ile Phe Ala Glu Ser Thr Ile His Pro Thr Asn Thr Gin Rla Ile
50 55 60

Thr Gly Gly Leu Ile Leu Ser Ser Gln Ser Ala Leu Val Val Asn Asn
€5 70 73 80

Lys Thr Gly Gln Ile Leu Tyr Gln Lys Asn Ala Asp Arg Ile Met Pro
85 90 95

Ile Ala Ser Ile Ser Lys Leu Met Ser Ala Met val val Leu Asp Ala




325 330 335 aaa tac acc tcc gac gca tcg att ttc ccg aac aaa gaa ctg atg gaa
1056 yys Tyr Thr Ser Rsp Ala Ser Ile Phe Pro Asn Lys Gu Leu Met G u 340
39s 350 aaa agt ttc atc gta tcg ccc aaa tcc gca gaa tcc gtc aaa ctg ggc

| 104 Lys Ser Phe Ile Val Ser Pro Lys Ser Ala Gu Ser Val Lys Leu Gy 37

24 February 2005 355 36D 365 gtg aag ©pg tgg caa ggg cpa R¥pusyPOEEC aaa
taa 1i90 Val Lys Leu Trp G n Ay Leu Lys Ala Ay Lys 370 375 3B0O <210> 16
<211> 379 <212> PRT <Z13> Nei sseria neningitides <400> 16 Met Lys Lys Thr
Leu Val Ala Ala Ala II Leu Ser Leu Alla_Leu Thr 1 5~ 10_15 Ala Cys Ay dy
Gy Ser Asp Thr Ala Afa An Thr Pro Séf°Ala Lys 20 25 3%¥Pro Gu Ala Gu
A@n Ser Ay Lys heu Asn Ile Tyr Asn Trp Ser Asp 35 4D 45 Tyr Val Asp Pro
A u Thr ValAspal zeuAl-ep pleé &y SLyFhg YrITRR: @ly THeP5O 785 60 [Iys AEpr Arg Ser
Asp Tyr Tyr Asp Sers Asn Qu Thr Lewrodd u Ata Lys 65126 75 80 Val Leu Thr Ay
Lys Ser Gy Tyr Asp Leu Thr Rla Pro Ser Ile Ala 85 90 95 Asn Val Gy Rrg

An lle Lyafla.Gy ha e G BelVisrg Loy ASP 1i¥Se1P8n105 140, Aka G n lle Pro
Hs Tyr Gy aoll'e Asp Lys Asp, ]lgeu Leu Lys Met J.15 12D 125 Met G u Ala Val

Asp Pro Ay Asn Gu Tyr Ala val Pro Tyr Phe Trp1130 135 240 Ay Ile Asn Thr
Leu Ala Ile Asn Thr A n d@n Val Lys s Al a ‘Leu 145 150 I55 160 Ay Thr Asp
Lys Leu Pr&~GhysAsit BFY I’FPpH’ﬁsbe‘Leﬁ? U Phe SEY ST BLUE5TIF PFFS Q u Tyr Thr
Al a Lys Led?*tys Ser Cys Aylide Ser Tyr PheA8p Ser 180 185 16D 38 24
February 2005 Ala I1le Gu da lle Pro Leu Ala Leu H's Tyr Leu Ay Lys Asp

Pro 195 206n22@bs A9B Sar el nASThPrer Grd dSpohidekys1PraaMAe Val Rsp Met Met
Lys 210 215 220 Ala Val ;89 Ay Asp Val iys Arg Phe Ser Seis Ser Ay Tyr Ile
Asp 225 230 235 240 Asp Met Ala AIa Gy Asn Leu Cys Ala Pu.a Ile Ay Tyr.

Gy d 55_Leu As al.y P, 2 GI Gu Ala Ala
Gy v 5‘%8’% SR i O 1l BPep YL B 89 Vel Gy val
Trp Val Rsp Ser 275 280 285 185

Phe Tyr Glu Pre Thr Gly Leu Asn Phe Gln Asn Vel Ser ‘Thr Ala Lys
1585 200 = 205

Asp Leu Ser Leu Met Val Asn Ala Ala Alz Gln Tyr Pro Gln IlerAré
216G 215 220 ’

Thr Asn Ser Thr Ser Asn Tyr Ala Ser Val Gln Thr Lys Asn Gly Gln
225 230 235 240

Gln Asn Tyr Lys Asn Ser Asn Ala Leu Vval Arg Glu Gly Met Trp Asn
245 250 255

Ile Glu Leu Gln 1lys Thr Gly Tyr Ile Arg Glu Ala Gly Arg Ser Met
260 : 265 270

Val val Lys Ala Asn Ile Gln Asn Gln Pro Val Thr Ile Val Leu Leu
2735 280 285

Asn Ser Pro Thr Ser Ala Thr Arg Val Asn Asp Ala Arg lys Ile Glu
2920 285 300C

Ser Trp Met Leu Gln Gln Arg Ser
305 310

<210> 11

<21l1l> 1806

<212> DNA

€213> Neisseria meningitidis




Phe Met Ile Pro Arg Asp Ala A n Fs~ val F.ta Asa Ala H's Arg Tyr 290 295
300 Ile Asp Tyr Thr Leu Arg Pro Qu Val Ala Ala Lys Asn Ay Se'r Phe 305

Thr Tyr Ala Pro Ala Ser Arg Pro Ala Arg G u Leu Met Asp

310 s' 15 320 Val
Ile Phe Pro Asn Lys G u Leu Met

G u 325 330 335 Lys Tyr Thr Ser A=p Ala Ser
G u 340 345 350 Lys Ser Phe Ile Val Serm Pro Lys Ser Alag@dh Lys Leu

@y 355 360 365 Val Lys Leu Trp A n Gy Leu Lys Ala Ay Lys 370 375 <210>
17 <211> 453 <212> DNA <2l 3> Nei sseria neningitides <220> <22| > CDS <222>
(1)..(453) <2239 24 February 2005 <400> 17 atg gca aaa gca atc gaa atc att
tca ccc aat<xpas @fst tat tca gat 9B Met Ala Lys Ala lle CGlu lle .le Ser Pro
Asn G u |leczbys Ser RsRel 5 10 15 ctg att ttt aag gat ccg gta cct ccc cat
act att gaa tat aaa atg 96 Leu Ile Phe Lys Rsp Pro Val Pro Pro His Thr Ile
Gu Tyr Lys(&(g; 120 25 30 att aac cta gaa ttg aaa gcc atc aat ctt tac gat
tgt gcc ttt gaa 144 |le Asn Leu Gu Leu Lys P.la Ile Asn Leu Tyr Rsp Cys
.A-.l'a Phe *&F 2285280 49 ¥4t T6E CtEtitccets gha Wdtctimatgadgandc svéd tde gtg gga
att gat ttde19sABys Phe Mal CHF Ged el e Vs HReprAsnePheuCpns W¥ay Ay |le Asp
Leu 50 55 601gac ata gga &ct gat gat agt gat get gca gat atsa ttt tct gtt
cgc 240 Asp Ile Gy Thr Asp Asp Se_™ Asp P.la Ra Asp Ile Phe Ser Val Rrg
65 70 75 8Qgata-t0G Let LGt t_aa tt aa a caa agg
288 |l e Q/ﬁigstéﬂéa R.Q st;Egj;? = Eg@a%iﬁs%;%:z s;f%héf%%%? P e H R g B 00
I ggt ‘atg at g attosty &St gaa 11t ad¥sc3® tct 336 Val

95 gtt aaa tQg ggg gc g
t Met Ile Met P’sn G u Phe Asn s Ser 100 105 110

hys Trp Ay P.la Gy
gtt att aaa tcg gaa att gag aaa att ctt aaa gaa tgt tca aaa gaa 384 Val Ile

Lys Ser G %9 Fe&I GF6 938 <t @gckegttl yoc GRa BysoSermthymmcGhte 46 420 12% act tgg
gaa aag tc@het¥al &ct Glat Ley @letVtalchla Rbp Aspt sl ¥al ggngea 432 f¥ehr Trp Gu
Lys Ser Leu Thr Tgs Leu Leu Arg Phes Phe Ser Trp (3 usL30 1g5 i40 ttt gaa gat
tat cag tgc taa Phe Qu Asp Tyr dn Cys 195 150
agg att gcc gac gga tac tat atg tat cag geg zaa atc gtc ggec aag 182
Arg Ile Ala Asp Gly Tyr Tyr Met Tyr Gln Ala Lys Ile Val Gly Lys
59 55 60
gat ttg ttg gga cag cct tet ttc agc dag-ggc gaa 240
Pro Ser Phe Ser Lys Gly Glu
75 : 80

acc cat cecg geg
Thr Asp Pro Ala Asp Leu Leu Gly Gln

" 85 70

tac cat cac gag 288
His Glu
g5

gag aag gaa gac gag ttt tte gge agg cag acg gtt
Lys Glu Asp Glu Phe Phe Gly RArg Gln Thr Val Tyr His
" 8BS ‘ ) 80

Glu

gcc ttt cct tat gca aag get gtc gge gaa ccg tat aaa 336

Ala Val Gly Giu Pro Tyr Lys
1i0

gcg cag gttt
Ala Gln Vval Rla Phe Pro Tyr Ala Lys

ico 105

ttg git ttg acc tat cag ggc tgt gecc gaa gee gge gtg tgc tat ceg 284
Leu Val Leu Thr Tyr Gln Gly Cys Ala Glu Ala Gly Val Cys Tyr Pro
115 120 125

gag ttt gat att ttc ggc aac gge act tac cat ccg 432

cce gtg gat ace
Gly Thr Tyr His Pro

pro Val Asp Thr Glu Phe Asp Ile Phe Gly Asn
130 135 140

caa acc gac gaa cCcg gca tec gec aaa gac cge ttit ttg cag cet teeo 480

Asp Glu Pro Ala Ser Ala Lys Asp Arg Phe Leu Gln Pro Ser

Gln Thr
150 155 160

145

ctg ¢cg cee ¢cg aag ggg gat gag ggc S2s

ro Pro Lys Gly Asp Glu Gly
175

tct caa aac ggc agc ggg geg
Ser Gln Asn Gly Ser Gly Ala Leu Pro
165 170




<210> 1B <211> 150 <2l 2> PRT <213> Nei sseria neningitides <400> 18 453
Pro Asn Glu Ile Tyr

40 24 February 2005 Met Ala Lys Ala lle Qu lle Ile Ser
Pro Pro His Thr Ile Au Tyr

Se " Asp 1 5 10 15 Leu Il e Phe Lys Asp Pro Val
Met 2D 25 30 Ile Asn Leu Qu Leu Lys Ala Ile Asn Leu Tyr Asp Cys Rla

Lys
Phe G u 35 40 45 Asp Phe Val Pro Gu i4e Lys Asp Asn Phe Feppugl2085y |le

Asp Leu 50 55 60 Asp Ile Gy Thr Asp Asp Ser Asp Ala Ala Asp Il e Phe Ser
Val Arg 6S 7D 75 80 Ile Cys Ser Pro Lys Trp Ile Leu H's Asn Cys Phe A n Asn
An Arg 85 90 95 Val Lys Trp Ay Ala Ay Met Met Ile Met Asn QG u_Phe Rsn
H s Ser 1005gE0&:d E@cMVedt ke azysctSetctGtug ldag @auctysakl god et lags G areCys Ser
Lys G u 1151120spl 25 = Tdg Pr 16k UrehiySerSeEp oY Y rdyrasheand @un Aleg Phe Phe Ser
G u 130 135 140 Phw G u Asp Tyr Gigs Cys 145 150 <21H»> 19 <2| 1> 324
. (324)

Trp
<212> DNA <213> Nei sseria meningitides <220> <221> CDS <222> (1).
cct 98

<400> 19 atg aaa aa tqgt att ftg ggc att ttg acc. t cc at

Met Lys Lys 5 PeC gfréngeUgTﬁ?c /iltté Gys® ﬁﬂgégﬂl% NEEE BE8 158710 15
gca ttt gcdebefcaaﬁlée eFthG g@b Hatt ¥t g §ea gt Fra JhycgaceyF ¢y 96 Rla Phe
Ala Asp Arg Ile G§° Asp Leu G u AI%R%Arg Leu -Ala A A% .eu 41 24 February
2005 20 25 30 gaa cac cg. gtc gcc gta ttg gaa agc ggc ggc aat acc gtc aaa
atc 144 d datdicecArty Yay Abaadabrd edc Agt Sef o Yotd Yodghc TdHa ¥ad Lgsz11e 35
40 45 0aC @i Abodlted GRodnle VOO SAEGA! B4 Bk U LOF 8O0 yRicg ot 192
Asp Leu Phe G,y,Ser Asn Ser Thg,Met Tyr Val Cys,,ger Val Thr Pfo 50 55 60

geg ttt gtg ctg tce gte gtt tat gtt cag ggt 720

Phe Val Leu Ser Val Val Tyr Val &ln Gly
235 ' 240

gcg ggc aag geg cgg
Ala Gly Lys Ala Arg Ala
225 ‘ 230

gge a2tt gtt gecc gga ctg acg gge 768
Val Ala Gly Leu Thr Gly
255

ttg get ctg act tat acg ctg gte
Leu Ala Leu Thr Tyr Thr lLeu Val Gly Ile
245 230

gca ctg ctg ace gta tgg ttg cag cag get tgg gtg gta ttg gecg '‘gea Ble
Ala Leu Leu Thr Val Trp leu Gln Gln Ala Trp Val Val Leu Ala Ala
260 : 265 o 270

tcg get tta atg gtc gtec ttg geca ctg tet atg ttec ggg ctg ttec aac B€4
t Fhe Gly Leu Phe Asn

Ser Ala Leu Met Val Val Leu Ala Leu Ser Met
275 280 285

atc cag ctt ccc azac gec gbtg cag tocg tat ttt cag zat caa agd age 512

Ile Gln Leu Pro Asn Rla Val Gln Ser Tyr Phe Gln Asn Gln Ser Ser

2380 235 300

gtec ttt att atg gge ata ttg 260
Phe Ile Met Gly Ile Leu
320

agg ctt tca ggec ggt aaa atc gttt tcc

Arg Leu Ser Gly Gly Lys Ile Val Ser Val
5 310 315

‘tee geg ctg att gte ggg cecg tge gte gee cecg cecg ctg gea ttt get 1008

ser Ala Leu Ile Val Gly Pro Cys Val Bla Pro Pra Leu RAla Phe Ala
325 330 335

ttg gge tac ate ggt cag acg ggc gat geog gttt tta ggc ggt ttg gea 1055

Tew Gly Tyr Ile Gly Gln Thr Gly Asp Ala Val Leu Gly Gly Leu Ala
340 3435 330

ctt tac act ttg gcg ttg gge acc gge ¢ttt ccg ctg att goe ate gge 1104
teu Tyr Thr Leu Ala Leu Gly Thr Gly Val Pro Leu Ile Ala Ile Gly
355 360 365




aag acg ttt gag gca agc gat cgg aat gaa ggc gtg gcg cgg 240 Phe dn
P?a Arg 65 70 75 BO cag

aaa gtg cgt cag gcg tgc aac cgc gaa act tcg gca atg ttt tgc 28B G n Lys Val
Ala Cys Asn Arg Gu ThrSer Ala Met Phe Cys 85 90 95 gaa .gat gag

ttt cag
Lys Thr Phe Qu Ala Se_ ™ Asp p_rg Asn Clu Gly Val

Arg @n
cga tgc aga aaa ttc gat tga 324 Gu Asp Gu Al g4lRedrdag 2005 Arg Lys

gca atc
Phe Psp 100 105 <210> 20 <211> 1D7 <212> PRT <213> Neisseria nme_-iingitidis
<400> 20 Met Lys Lys Cys Ile Leu Gy Ile Leu Thr Ala Cys Ala Rla Met Pro 1

5 10 15 Ala Phe Pla Asp Arg Ile Ay Asp Leu Qu Ala Arg Leu Ala @ n Leu 2D

25 30 d u HF8 W 9valssml a2vakc L e SFt 288r I Fyc @&y Agnafheravadcd ysilidze 35

40 45 Asp ITsa Pive 6O \6iSerisAghe Sem Thw LietATRy 1 Walkp Gy Ber AMalalEhr Pro 50 55
Phe Gu Ala®Ser Asp Arg Asn Gi2l1 Ay Val Ala Arg 65 70

60 Phe A n Lys37khr
75 80 An Lys Val Arg Gn R a Cys Asn Arg G u Thr Ser Ala Met Phe Cys BS 90

95 G u As I 4+ e ary 2 | oD
| oS <;| o>p§% %;{%llgacl_ g@aA{*% %{ ';:g 1{'E>/§t r&%;ﬁ%{!:l tc cg p%éjsctézzgl%2221>

CDS <222> (1 L(§1535’ 50> Z?Ll%t 53 584 N gaa® lptl g a U4a "¢Yc ggt gac
ggt ctg attéyaa aag 48 Met A% Lys HIS Au 1% Glu Au Arg G%%Asp Ay Leu

Ile GQu Lys 1 5 10 15 atg gtc get gtt aat cgc gta act aaa gta gtt aaa Sgt
ggc cgt atgcD@clbtcdVaec Alta Ml tPsnezAr grdVattc e fys cvalta¥aded ysgd wa2@® |y Arg
[1e 20 25 B Thatyrogris ke faTPGE et okl glall Qid rggtrygadnggkugat ggt cgc
att 194 Met Ala Phe Ser spka Leu Thr Val Yap Ay Asp Ay Asp Gy Arg |I1le 35
40 45 ggt atg ggc aaa ggt aaa tca aaa gaa gta cca gtt get gtt caa aaa 192

Gy Met Ayly Ser_ L Val
. 3ocats %% T o2 ELEE a“gaaﬁ taé{“‘c a‘fa °?‘f1 ae?ﬁa gﬁ%é;Ala

i SR SRR R e

ttg ggc ggt ata titg ctg 1344

aaa cgc cgt ccg saa gect gtg geca tte gea
Leu Leu

Lys Arg Arg Pro Lys Ala Val Ala Phe Rla Leu Gly Gly Ile
435 440 445

gca aac ggc aaa acg acc 1382

ata gge gge gocg tgg tte ggc tgg cag ggc
Thr Thr

Ile Gly Gly Ala Trp Phe Gly Trp Gln Gly Ala Asn Gly Lys
450 ' ", 455 ' 460

gecg ctg cac cat tte ctg acc cte aat ceca cca gecoc gaa gea gge aza 1440
Asn Pro Pro Rla Glu Ala Gly Lys

Ala Leu His His Phe Leu Thr Leu
: 475 480

465 ‘ 470

gat act gcc gog ctg aag gea 14g8

tet tcecg gaa cac‘ggc aza atg ttt geco
Ala

Ser Ser Glu His Gly Lys Met Phe Ala Asp Thr Ala Ala leu Lys
485 490 455

geg atg gat acg gecg ttg aaa gaa cat ccc gac aaza ccc gte gttt ttg 1536

Ala Met Asp Thr Ala Leu Lys Glu His Fro Asp Lys Pro Val val Leu
500 5035 510

tge att tcc tgc aza gaa atg geg get tac 1584

Glu Met Ala Ala Tyr

525

gat ttt tat gec gac tgg
Asp Phe Tyr Ala Asp Trp Cys Ile Ser Cys Lys
515 520

gte gat atg gaa cgc ttt l€32

acg ctc aat cag ccg gaa gtg cat cag gca
Phe

Thr Leu Asn Gln Fro Glu val His Gln Ala Val Asp Met Glu Arg
530 " 535 540

ttc caa atc gac gta acc gece aac acg ccc gaa cat cag gcg ttg ttg 1680
Phe Gln Ile Asp Val Thr Ala Asn Thr Pzo Glu His Gin Ala Leu Leu
545 550 533 560



65 70 75 80 ggt act att cat cat gag gtt att ggc cgt cat ggt get act aaa gta
288 Gy Thr Ile Hs Hs Qu Val Ile Ay Arg Hs Ay Pla Thr Lys Val 85 90
95 ttt atg cag cct get aaa gag ggt agt ggc gta aaa gcc ggt gga cct 336 Phe
Met Gn Pro Ala Lys Qu Ay Ser Gy Val Lys Ala Gy Gy Pro 100 105 110 atg
cgt ttg gtt ttt gat get atg ggc att c@b aat atc tcc gcR4dmbrodedy 205 Arg Leu
Val Phe Asp Ala Met Ay Ile Hs Asn Ile Ser Ala Lys 115 120 125 gtg cac gga
tct act aac cca tat aat atc gta cgt gca aca tta gat 932 Yal Hs Ay 5er Thr
Asn Pro Tyr Asn Ile Val Arg Ala Thr Leu Asp 43 24 February 2005 130 135
140 ggt ttg**Pcf*BRadet9y €5 TRt FeYSFI BT ST “GE PGB A& chEc ggt’d80 Ay
Leu Ser LysLYEe®tHTE* THY P FAR F1AsP=d |Feo Mly Wla Phy vaAr YrIGAyg12e: 150 155 160
ttg aca gtg gaa gac att &g gga gtt aac caw ggc tga 519 LeasThr val A u Asp
Ile Leu Gy Val Asn Hs Ay 165 170 <210> 22 (11> 172 <212> PRT <213>

Nei sseria ngpid@ Ebéj|c%c< ﬁ\%g"{ rf"c@g lg>§% His 4 Léak'é‘c UGy Arg,Ey Asp
Gy Leu Il 0 t I ) Lys VaI Val
Lys Cly G%;Q,A%JQA%?e SSeJrg eu Igﬁg\%ere%l {]frré'l Val Ay Asp
0 45 Gy Met Lys Gy Lys Sesr Lys Gu Vval Pro Val

Gy Asp Ay Arg IIe3

Ala Val dn Lys 50 55 . 60 Ala Met Asp Gn Ala'Arg Arg Ser Met Ile Lys Val
Pro Leu Ly$*Asic6®70995-280s@ gaqtmecl for Bgs His Gu Val |le Ay Algosiis Gy
Lys

Ala Thr Ly&he/glhe3BuWO0-r®FyPheluMeln @sn Brg0 Ala Lys Gu Gy Ser Ay Val
Ala Gy Ay Pro 1443 105 110 Met AzgolLeu Val Phe Asp Ala Met Gy Ile H s Asn
Ala Lys |15 120 125 Val H's Gy Ser Thr Asn Pro Tyr Asn Ile Val Arg

Il e Ser
Ala Thr Leu Asp 130 135 140 Ay Leu Ser Lys Leu H's Thr Pro Ala Asp Ile Al a
Ala Lys 7~, 145 150 155 160 Leu Thr Val Gu Asp Ile Leu Ay Val Asn
Hs dy 4 24602F1ebr uary 2005 165 170

<212> PRT

<213> Neisseria meningitidis

<400> 12
Met Lys Lys Leu Ile Cys Leu Phe Ala Val Phe Leu Met Leu Cys Gly
1 - 5 10 : 15

Arg Ala Phe Rla Leu Asp Ala Asn Asp Leu Leu Pro Pro Glu Lys Ala
20 25 30

Phe Val Pro €lu Leu Ala Val Ala Asp Asp Gly Val Asn Val Arg bPhe
35 40 45 : :

Arg Ile Ala Asp Gly Tyr Tyr Met Tyr Gln Ala Lys Ile Val Gly'Lys
50 55 60

Thr Asp Pro Ala Asp Leu Leu Gly Gln Pro Ser Phe Ser Lys Gly Glu
€5 70 75 :1¢;

Glu Lys Glu Asp Glu Phe Phe Glv Arg Gln Thr Val Tvr His His Glu
B5 90 95

Ala Gln Val Ala Phe Pro Tyr Ala 1ys Ala Val Gly Glu Pro Tyr Lys
100 105 110

Leu vVal Leu Thr Tyr Gln Gly Cys Ala Glu Ala Gly Val Cys Tyr Pro
115 iz0 125

Pro Val Asp Thr Glu Phe Asp Ile Phe Gly Asn Gly Thr Tyr His Pro
130 135 140

Gln Thr RAsp Glu Pro Ala Ser Ala Lys Asp Arg Phe lLeu Gln Pro Ser




<21D> 23 <211> 2028 <212> DNA <213> Neisseria neniagiticis <220> c221> CDS
<222> f1)..(2028) <400> 23 ttg tcc ctg tct gaa ttt ata gaa cgc cga acg tca
ttt aat ccg atg 48 Leu Ser Leu Ser u Phe Ile Gu Arg Arg Thr Ser Phe Asn
Pro Mt 1 5 10 15 gtt att ttg acg act ttg ttt ttt gtg tgt gtt ttg gtg gta
ttg gtt 96 val Ile Leu Thr Thr Leu Ph@7Phe Val Cys Val 24#ebviaary\2005.eu Val
20 25 30 tta acc gtg ccg gat cag g.tg cag atg tgg ctc gat cgg gca aaa gaa
149 Leu Thr_l‘g}/al Pro Asp Gln_ Val G n Met Trp i £u Psp Rrg F a'llg)és du 35 90
45 gtc att 1t acc gag ttc ég% tgg ttt tat g ? tta acg ttt.tcc att 192 Val
Ile Phe Thr G u Phe Ser Trp Phe Tyr Val Leu Thr Phe Se_~ Zle 50 55 60 ttt
ctg ggt ttcestFFrchep &a T Ctedlgt eeradee fFe TryglyyFliasrafer 20 Phe Leu Ay
Phe Leu Leu Ile Leu Ser M@ Ser Ser Leu G7 Rsa Zle ss 7017% eo agg ctc gga
cgg gat gaa gat gtg ccg gaa ttc ggc ttc ctg tcg tgg 288 :. " Gl r.rM* E ~
Yl oro 1 5p'as Ser AP b 1yfeeuTder TA Gs8 TheYVrdh Asnthia A Lew | _ _ _ _
85 90 95 ctg gcg atg ﬁgg ttt gcg gccwggg atg ggc gtg ggi, ctg atg ttt ttc
336 Leu Ala Met Leu E’e Rla Pla Gy t Ay Val Ay Leu Met Phe Phe 100 |05
110 ggc gtg gca gag ccg ttg atg cat tat ttt tcg gac att acg gcc ggc 384 Gy
Val Ala G t®Prg2Lelr Rt Tevjilarfity Bige Ser LasFer| & eThrr A+a @5yMiF3 120 125
acg ccg gaa cac afg cag cag cag g&&°ttg ctg cac acg’ytg ttc cat 432 Thr Pro
GQu his AAig da da A@n Ala Leu Leu his Thr Val Phe Hi s 45 24 February
2005 130 . 8> 390 tegorggCrgtiiecasl Gek de30:1Lygaptrit @By g Byt gca ttq
get ttg 480 Tepo @y Val H's P~gzslrp Ser Val Tyrzzg@dy Thr Ile Ala Leu Ala Leu
195 15D 155 | 60 get tat tte ggt ttc ege tac aag ctg ecg ett gce etg cgt tet
tgt 52B Al g _Tyr. Phe y.Phe Arg Tyr s lLeu P u Ser Cys 165
170 175 ttﬁz:t éicyé'ﬁ cagp‘fgf %';ga%egg%ll aaa %'t V;frcg’aggﬁ"glg’glﬁé g%g gat gcc 576
Phe Tyr Fro"Leu Leu Lys G Eys Ile Ser Gy g Phe Gly Rsp a 180 1B5 150
att gat att atg gcg ttg ctt get act ttt ttc ggc ate ate acc aca 629 Ile Asp

|1 e Met P.heg Ay leeThAl AviTRRr tiee Phe &Y \I121¢=] Péa By T4y ThO551300 205
. 245 250 255

Ala Leu Leu Thr Vval Tfp Leu 6ln Gin Ala Trp Val Val Leu Ala Alaz
260- 263 : 270

Leu Ser Met Phe Gly Leu Phe Asn
285

- Ser Ala Leu Met Val Val Leu Ala
275 280

Ser Tyr Phe Gln Asn Gln Ser Ser
300

Ile Gln Leu Pro Asn Ala Val Gln
280 255

Ile Val Ser Val Phe Ile Met Gly Ile Leu

Arg Leu Ser Gly Gly Lys
315 320

305 210

Ser Ala Leu Ile Val Gly Pro Cys Val ARla Pro Pro Leu Ala Phe Ala
325 330 3335

Leu Gly Tyr Ile Gly Gln Thr Gly Asp Ala Val Leu Gly Gly Leu Ala
340 3435 350

Leu Tyr Thr Leu Ala Leu Gly Thr Gly Val Pro Leu Ile Ala Ile Gly
355 360 365

Asp Trp Met Asn Ala
380

Thr Phe Gly Gly His Ile Leu Pro Lys Ala Gly
370 375

val Lys Tyr Ala Phe Gly Phe Ile leu Leu Ala Val Ala Val Tyr Leu

385 : 3900 355 ‘ 400

Ala Thr Pro His Leu Pro Tyr Tyr Leu vVal Val Ala Leu Tyr Thr Leu




ttc ggg get tcg caa ctg ggc gcc gaa ttg eag gaa atg ggc 672 Leu Ay
Pea Ser G n Leu Ay Ala dy Leu @ n Qu Mt Ay 210 215 220 tgg att
aac agc ttc agc gtg cag gtt ttg att atc gcc gcc 720 Trp Ile A _a

Ser Fhe Ser Val C-laval Leu Ile Ile Ala Ala 225 - 23J 235 240 gtc

ctc gcc gtc gtt tcg gca ata t@8 ggc gtg ggg aapdFebriady 2005 Met  Ser
Val Val Ser Ala lle Ser Ay vat Ay Lys Ay 245 250 255 gtg aag gtg
gag ttg aac ctg ggc ctt gcg ttt ttg ctg ctg 815 Val Lys Val Leu Ser
Asa Leu Gy Leu AT&°Phe Yeu Leu Lefi026D 265 270 tttsistt gtt ttg gcg
ccc act gtt tac ctg ttg tcg gca ttc 864 phe Phe Val Leu Ra Pla Gy
Val Tepr M8t eeu LRI Ses MearHhme? tau 280 05 18001936 ARG 288, 999 aac

gga aat ctg gtgocgc ctc agt tt,,912 Ay Asp Asayd ja a‘ly Asn Tyr Leu
Leu Val Arg Leu Ser Phe 290 295 30D aaa act tat gcg tac gaa cgg gaa

ccg r_Tyr Rla Tyr uRtg Qu Hs
TrpLIti‘!g ék;% TE%) %‘gg ‘%?th%g o 484 Gt C&%tnteaf‘e‘f g‘@“gcg tgg tgg
tgg gcg ccg ftt gtg ggt 1008°Thr Val Leu TyA4Trp Ala Ttp Trp Oys
Ala Pro Phe Val Gy 46 24 February 2005 325 33D 335 ttg ttt atc
at t e &laaflvgdé= CYo et cay Cmpgelrgaly rlé mincclPGhsleir Phe |l e Pla
Se. Lygs@y Arg Thr |le«#g Gu Phe Vai &%0 395 350 ttc ggg gtt ttg
ccc ggc ctg ttc ggc gtt ttg tgg ttt acc 1104 Phe Gy Val Leu Leu
A yalLiePhe sQiys L 1LUrdS EeEr}f‘snTp.trc § 50?13142%19253 tie ggc aat acg
Va

tggs&f g aat gac ggg git gcg ggg gga AEH Thr Ala
Leu Rsn Asp Gly VaI Ala Cly Ay 370°375 380 atg ctc &h aag atg

tet cc gaa a]B% ctt ttt aaa ttc 1200 Met Leu G u Lys Met Thr
Prod TR L Eéh Rty 8 pfe2 388 BIOABORIQ0EY tlysafdlta tac ctc ccc
gaa ttg acg agc &8¢ 5tc agc ctg c#%§ 1249 Phe Asn Tys Leu Pro Leu
Leu Thr Se_™ Ile Val Ser Leu Leu 405 910415 gtc att tct ctg ttt ttt
t ctAlgotetgate Toec Mg rat trybablgkcs rid%pVeys Io-e Rar vheuEhe Phe Val
Pla Asp Ser Goy |le~Tyr Val 92§ 425 930 ctg aag,aat att acc tct cgg
ggc ttg agc gcg cca cgg tgg 1394 Leu Asn Asn IIe Thr Ser Arg Fsp

Leﬂsﬁ%e% R{Q 9'1'35 ey §§2440 gﬁlg‘@fg Ba)égi,t 99 99c gtg ctg

gcc gtt % 5tt (¢t g ctg T¥a1 Leu Met
Val Ala Val Leu Leu 450 9 460

Thr Leu Asn Gln Pro Glu Val His Gln Ala Val Asp Mef Glu Arg .Phe
530 535 ' 540 '

Phe Gln Ile Asp Val Thr Ala Asn Thr Pro Glu His Gln Ala Leu Leu
545 550 555 . 560

Lys Glu Tyr Gly Leu Phe Gly Pre Pro Gly Val Phe Val Val Arg Ser
565 570 575

Asp Gly Ser Arg Ser Glu Fro Leu Leu Gly Phe Val Lys Ala Asp Lys
580 SBS 580

Phe Ile Glu Trp Tyr Glu Gln Asn Arg
595 600

<210> 13

<21i> 1857

<212> DNA

<213> Neisseria meningitidis

<220>
«221> CDsS
«222> (1)..(1837)




ctg cag tct atg acc ctg att gtt 144D Met
Arg Ser Ay Ay Leu Ay Asn Leu An Ser Met Thr Leu Ile Val 965 470 975 480
t5t ttc agc ctg tgg 19A8 Ser

tcc ctg ccg ttt gcc ctg ctg atg ctg ata atg

Leu Pro Phe Ala Leu Leu Met Leu Ile Met Cys Phe Ser Leu Trp 4B5 490 4S5 aaa

ggc ttg agt gcg gat aag aaa tat ttt g@@ acc cgg gtt aap4Febrday@0oss Gly

Leu Ser Ala Ash Lys Lys Tyr Phe GQu Thr Arg Val Psn Pro 500 505 51D acc agt

gta ttt tgg acg gqc ggc aag tgg aaa gaa cgg ctg gtg cag 1584 Thr Ser Val
vat A n 47 24 February 2005

Phe Trp Thr Ay Ay Lys Trp Lys Gu Arg Leu

sls sze szs‘éP%/? afg agc cag acg cag gag cag gat att tta aaa ttc ctc aaa cag
10' 32 1l e Metg Ség @encThrta@ ectGryaGlog dsptht ethetta yst Bhe twuakys @n 530
535 540 ' aumet ged Amgregaygetratguead Gagrii QeCaiuedt gag Bid v £9 gaa gaa
1680 Thr Al a Ser P=o Ala Mst His Glu Leu Gpn leg Gu Leu Ser; G 1u G u 545

550 555 5¢' 0 tac ggc ttg agc gtc cgg gtc gat aaa atg ttt cat cgg gac gag
ccc 1728 Tyr, .Gy Leu Scer Val P:t% ¥al Asp I%s Met Phe Eis Arg Asp Gu Pro
565 570 575..gca Atc. gag tte Ofc at R fivasd §ay ARt g9t greagat2 ttf6 at g tac
1776 Al a ||%1%@if #‘ﬁé%va’(’l A1y FEAr B geT GRY Fter Aftideu Ang FBp GPheTivet Tyr 580
585 590 ggg att aag tcé® gtc ggg cag gaSgta tcc gac cagdttg a a aac gac
1829 Ay Ile Lys Ser Val CGly ClIn Asp Val Ser Asp An Leu Ile Asn Asp 595
600 605 ggecaagreetyy crg €al tabCadQfaLaba GRE @628tk al A8 668 1 ag 406t
1872 61y Lysolmu~vEr @ikieil ker A Asi S-Fdia T T Tyrrilysra,Tyr T.la 610

- 615 620 tat ttt ttg gac ggg cqc gtgggg tac gat gtg,cag tat atg aac aag
Met Asn Lys 625

| 920 Tyr Phe Phe Rsp Gy Arg Val Ay Tyr Asp Val dn Tyr _
aaa aac tac gaa cgt tat ttg atg

630 635 640a9ac ga %;[A‘TQ at t gcc gac att ttg
1968 Asp- G BEG 1% Cf £3RsP™ 1987 1HG I5% CAS £2FyF2CEER Mg T%% cReu MBE 645
65D 655 tt it tTgrgGaJt‘ §at WecVyjgtseddaga ety lapgryclla & yghke 6ay gt g gaa
2016 T ~eu T,enr%as_~ P.so Val GP%_ Gln Gu Leu Mt Ala Hs Gu G@n Val Qu
660 665 670 ttg gca gag taa 2028 Leu Ala Qu 675 <2l 0> 24 <211> 675 <212>
PRT <213> Nai gserdga £michgiddtdySy gac aat tca ctg aaa gtg cgt tte aaa 240

: Thr Asp Gly Met Phe Val Val Asp Asn Ser Leu Lys Val Arg Phe Lys

65 .70 75 80

atg cgc tcg ggc gga ctc ggc aac

gac aca gaa acg cag ctt aaa gcg cge gac gtc atc gaa aac act ttg 288
Asp Thr'Glu Thr Gln Leu Lys Ala Arg Asp Val Ile Glu Asn Thr Leu

85 80 95

ggc gaa ggg tat att acc geg ecte aac cig ttg gcg gac agc cce gaa 336
Gly Glu Gly Tyr Ile Thr Ala Leu Asn Leu Leu Ala Asp Ser Pro Glu

100 ' 105 1ic¢
tgg atg gcg aaa atc aaa gece aat ccg atg titt tig ggt ttg gac ctg 3814
Trp Met Ala Lys Ile Lys Ala Asn Pro Met Phe Leu Gly Leu Rsp Leu

115 120 125
cgc ggc ggc gtg cat tic ace atg cag gtc gat atg aaa gcg gcg atg 432
Arg Gly Gly Val His Phe Thr Met Gln Val Asp Met Lvs Ala Ala Met
130 135 140

cag aaa acg ttt gaa cgt tat tcg gge gac ate cgc cgc gaa ctg cge 480
Gin Lys Thr Phe Glu Arg Tyr Ser Gly Asp Ile Arg Arg Glu Leu Arg
145 150 155 le60
cgc gaa aaa atc cgc age gge acy gtg cgt cag get gga zac age ctg 528
Arg Glu ILys Ile Arg Ser Gly Thr vzl Arg Gln Ala Gly Asn Ser Leu

165 170 175

acc gtc cct ttg cag gat geca ggt gat gtg c2a aag get ctg ccg cag 576
Thr Val Pro Leu Gln Asp Ala Gly Asp Val Gin Lys Ala Leu Pro Gln




48 24 February 2005 <400> z4 Leu Ser Leu Ser Gu Phe lie CGis F_g Prg Thr
| e Leu Thr Thr Leu Phe Phe Val Cys Val

Ser Phe Asn Pro Met' 1 5 10 15 Val
Leu Val Val Leu Vai 20 25 30 Leu Thr Val Pro Asp A n Val Gl2 Met Trp Leu
Asp Arg Fla Lys Gu 35 40 45 Val |1le Phe Thr Glu Phe Ser Trp Phe Tyr Val

Leu Thr Phe 5er lie 50 55 60 Phe Leu @Uy Phe Leu Leu | pg Aedrusigr2008 Ser
Ser Leu Gly Asn Ile 65 70 75 80 Arg Leu Ay Arg Asp Qu Asp Val Pro du Phe
Cly Phe Leu Ser Trp BS 90 95 Leu Ala Met Leu Phe Pla Ala Ay Met Ay Val
Gly Leu Met Phe ?he .318® 1C5 110 Ay V85 Fla Gu Pro Lég°Met His Tyr Phe
Ser Asp Ile Thr.Ala Gy 115 120 125 Thr Pro Glu Hs Arg Ga d@n Gn ALa Leu
Leu Y.is ThetoVatc e ths t180cdt352a1402 Bep &dgyayal-chiogRlagqd raRcSess Vaka4Tyr 61y
Thr |le AlaiduenrAlgsLesn b45 250:45R1160- Alandys.Pha by, Bie Ang Tyr Lys
Leu Pro Leu Ala LgysArg Ser Cys 163,170 175 Phe Tyr Olgro {eu Leu Lys G u Lys
Ksp Ile Met Ala Leu Leu

Ile Se:r Ay P.zg Phe Gy Asp Ala 180 185 19p Ile
195 200 205 Leu Ay Phe Ay F1 a Ser

Ala Thr Phe ?he Gy Ile Ile Thr Thr 0 \
Adn Leu Ay RIEGY I5RF B h "G UM CETT B0 522207 bl Fec Alsd &72Asa Ser
“ Phe Ser val'l8& YRiVAFU ITF Pee SPF SR UARRR 025 BB0LP8Ya240ys\V/akr Mt Ser Leu Al a

Val Val Ser Ald9%le Ser Ay Val2l@y Lys Ay 2452260 - 255 49 24 February
2005 Val Lys Val Leu Ser Qu Leu Asn Leu Ay Leu Pea Phe Leu Leu Leu 260

 26S 2i 0 PhecPhecVala kay AAadd ac kPrg T Mol ke ealécl\-ﬁyg sep fhog Phe
275 280 28 L Ao 6e0 Aoyl Ty Loy AGhya 0. Lol Val, 40 Leu Ser Phe
290 295 30&,4ys Thr Tyr Ala,Jyr Qu Arg ubis LTys Pro Trp PR G u Ser Trp
Trp Cys Ser Trp A% Pro Phe Val

30S 310 31S 320 Thr Val Leu Tyr Trp Rla Trp
2le ser Lys Ay Arg Thr Ile Arg G u

Gy 325 330 335 Leu Pl:e Ile Ala Arg
Phe Val 34%F°345% 356 PHe CfydWVaPti &ad1ed 9% 9FF 0@ g2 egt Rite Gy Vaés Leu Trp

Phe T':r 359 %80 A36FAmFrphelGEle A5h GEhrsex1alY I*éaThsp Reg Asnvaisp Gy val
Ala Ay Ay 370 375 3BO2KEt Leu G u Lys ast Thr ser ser BPse GQu Thz Leu Leu

Phe Lys Phe 385 390 39S 900 Phe Asn Tyr Leu Pro Leu Pro Qu Leu Thr Ser Ile
Val Ser Leitgledy 405 &40ggc 448 M gid QcSecl Bhe éoar%eg%:alatzhétcsersl%l a Asp
} Elgwg}ssﬁéﬁ IﬁérfleAsF) Lys Gy

Ser Gy | ha1Ty, Yab #AR0cAR2%a930 Lel, Asp AN,
Leu Ser Ala Pro Pi g kP 935 490 a_a5265 270
atg ¢gtg gag gag-gat cct geco Be4

gge cegt acc geg act ttg gaa ttg cgt
Asp Pro Ala

Gly Arg Thr Ala Thr Leu Glu Leu Arg Met Val Glu Asp
275 280 285

ggt. tat gag ctg 912

aag ttg cgc gag gca ttg gaa gge aac gtg ccg age
Glu Leu

Lys Leu Arg Glu Ala Leu Glu €ly Asn Val Pro Ser Gly Tyr
2590 285 300

ctt tca age ggco gga gat cgt ccc gaa att ctg ctg ate age zaa cag 580

Leu Ser Ser Gly Gly Asp Arg Pro Glu Ile Leu Leu Ile Ser Lys Gla

305 31¢ 315 320
gtc gag ctg acg gge gac zac atc aac gat gog caa ccg agt tte gac 1008
val Glu Leu Thr Gly Asp ARsn Ile 2Asn Asp Ala Gin Pro Sex Dhe Rep
325 330 335
cza a2tg ggc gca cct gee gte agt ctg age tig gac agc gcg ggc gge 1056
Gln Met Gly Ala Pro Ala Val Ser Leu Ser Leu Asp Ser Ala Gly Gly
340 345 350
1104

agc att tic ggc gaa ctg act gec gea aat gtec ggc aaa cge atg geg
Ser Ile Fhe Gly Glu Leu Thr Ala Ala Asn Val Gly Lys Arg Met RAla
355 3€0 365

gtt gta acc gcg ccg gtt 1152

atg gtt ttg atc gac caa gga aaa tec gag
Val Val Thr Ala Pro Vval

Met Val Leu Xle Asp Gln Gly Lys Ser Glu




An Ala Val Met Trp Ay Val Leu Met Ser Ala Val Ala Val Leu Leu 950 455 460
Met Arg Ser Ay Ay Leu Ay Asn Leu G n Ser Met Thr Leu Ile Val 965 470 ~
475. 480 ser Leu Pro Phe Ala Leu Leu Met Leu Ile Met Cys Phe Ser Leu Trp
485 490 49S Lys Gly Leu Ser Ala Asp Lys Lys Tyr Phe Qu Thr Arg Val Rsn Fro
500 505 S10 50 24 February 2005 Thr 3%er vat Phe Trp 74 Febrfary20@sy Lys T
N Lys Qu Arg Leu val @ n 515 520 525 I' e Met Se - GLln Thr A h GQu da Asp
lie Leu Lys phe,.lLeu Lys G n 530 535 590 Thr Ala Se_- Pro Ala Met 31s Gu

A n P=g A4 leu Ser Au du35a5 550 555 560 *FYr Ay Leu Ser val Arg Val

Leu

Asp =ys Met Phe H's Arg Asp C-lu Pro 565 570 575 Ala Ile A u Phe val Ile

Arg Lys G uzThrabetctAege ASp RiregdetocTyagc580 §85 a590cd yoal kec laky Sefzoval Gy

A n Asp vatIBeArAsirGhba 16 Th-ecASBIASRgSDH 600 160%eC-d1y beyY k€U Pro Hs

Ile Arg Hisz&@ a Thr Thr Tyr dgys Pro Tyr Ala 649 615 6Z0 Tyr tqtb% Phe Asp Gy

Arg val Ay Tyr Asp Val dn Tyr Met Psa Lys 625 63D 635 6q0 Asp G u Leu lle
Tyr Leu Met 645 650 655 Leu Leu Asp Rsp

Ala Asp Il e u,_Ar . % €
Val Gly G? c 5%%% %}’1 %a%‘sgaé TCIRE Vo CAItEDO Ba5C0IT el ANA‘E U 675
<210> 25 <Zir> 861 % S FFBSTNG S e Al e At 7T iFdR sSk2 88> c221> CDS
c222> (1)..(B611 <400> 2&°%tg aaa ccc tatdifcc gcc aat ccodldac ctg acc gaa
ccg cgc cgg ctg 98 Met Lys Pro Tyr Ser Ala Asn pro Asn Leu Thr Qu Pro Arg
Arg Leu St ZFchedy wapy2t200& btt k0 din g§E QhOadet GeLhge aldy 96C 9¢5s0Cy cty
ggc ttt ctyectrgackip atg MideR6 1AL FraYadid b kY d-e: R k3, A3 sbzifra Leu Gy Phe
Leu Leu Leu Met Leu 2Bbn' 25 30 gtc gtgsccg ctc gtc gcg,gtg tit tac gaa gcc
Ai a.Val Phe Tyr Au Ala Leu Lys

tta aaa ggc ggt tgg 194 val Val Pro Leu Val
dy Gly aaa tcc tta aac gat ccc gaa gcg tgg

Tra 3940, 4] Q%t ftg tac ctg
tct gcc ag%e 1%% As Ele Vr feﬂaal_zé S6F YRUCAS AT tPYG &g dNta THI$4Ser
P.la Ile 5055 8073a5 1 £§" dc¢§ Ttyiat Slycreglis Eey rtley Exgtalycce gtc aat
gcc gta 240 Lys %80 Thr Leu Ile TARfOR a Leu Ile Valisval Pro Val Asn Al a Val

atg ggt 1392

tit gec ate gtt get gea tte atg gtg gtt tac tat cgt ctg
Met Gly

Phe Ala Ile Val Ala Ala Phe Met Val Val Tyr Tyr Arg Leu
450 455 480

tte tit tct acc att gea ttg agt gcec aac zta ctg tte cta ate ggt 1440

Phe Phe Ser Thr Ile Ala Leu Ser Ala Asn Ile Leu Phe Leu Ile Gly
465 470 475 480

att ttg tet gcc atg ecag gea acg ttg acg tta ccg ggt atg gec ceg l488

Ile Leu Ser Ala Met Gln Ala Thr Leu Thr Leu Pro Gly Met Ala Ala
485 430 485

tec aac gtc ttg att aac 1536

ctg gcg ttg act ttg ggt atg gca atc gac
Ile Asn

Leu Ala Leu Thr Leu Gly Met Ala Iie Asp Ser Asn Val Leu
560 505 510

gaa cgt atc cgc gaa gaa ttg cgt gce ggc gtg ccg ecg cag cag gea 1584

Glu Arg Ile Arg Glu Glu Leu Arg Ala Gly Val Pro Pro Gln Gln Ala
515 520 525

gte gat teg aac 1832

atc aat ctc ggt ttc caa cac geca tgg geg acc att
Val Asp Ser Asn

Ile Asn Leu Gly Phe Gln His Ala Trp Ala Thr Ile
530 535 540

ctg act tecg ctg att geec ggt ate gcg ctt ttg gta ttc ggt tee gge 1660
Leu Thr Ser Leu Ile Ala Gly Ile hAla Leu Leu Val Phe Gly Ser Gly

545 550 555 560

ccg gta cgc ggt ttt geg gtec gta cac tgt ttg ggt att ctg act teg 1728
Pro Val Arg Gly Phe Ala val Val His Cys Leu Gly Ile Leu Thr Ser




65 7D 75 BOttg ggt gtg gcg atg gcg tgg ctg ctq acc cgt ttt gat ttt cqc qgc
288 Leu Ay Val Pea Met A .a Trp Leu Leu Thr P=g Phe Psp Phe Arg Cly 85 90

95 aag cag ttg ctg acc acc ctg.ctc gat ttg ccg ttt tcc gta tcg ccc 336 Lys

Adn

atg
Au
acc
Thr
acc
Rl a

gcq

Leu
gcc
Leu

Ay
ggc
Phe
aac
Val

ggc
Phe A

gtg

Lea Thr Thr Leu Leu Psp Leu Pro Phe Ser Val Ser Pro 100 105 110 gtg
ggt ttg atg ttc gtc tta ttg tta)p ggc gcg cat acgqPedn Mg Val 1lla
Met Phe Val Leu Leu Phe Ay P.la Hs Thr Ala 115 120 125 ttg ggt

ctc gaa gcg caa ggc ata cag att atc ttc gcc atc 932 Leu Ay Gy Trp
Ala An dy Ilednlle lle Phe Ala Ile 130 135 190 ccc ggt att gtt
acg ctg ttc gtt 86T ttc ccc ttt gi’® gca 480 Pro G¥>Ile Val Leu R a
Phe Val Thr Phe Pro Phe Val Ala 145 150 155 160 cgc gaa atc atc ccg
CaGtgClatCaga §3C GO€ AYCcPAA-PAF: CRY BB oAk Gl bied kgg AL Proyikeu Met
G e ¥,,A80: %%r @ U v&h W E18:l 62; 1AQ 44D vEE BbCHed trgpaféa ctc ggc gca

y

tgq cag atg tlt, tgg cgc gtt 57g P.la Ala Leu Ijg Leu Pla Ser
A n Met Phe ‘I5tp Arg Val 1BO 1§ 190 acc ctg ccc aac atc aaa tgg gcg

tac ggc atc atc ctc acc 629 Thr Leu Pro Asn Ile L¥s Trp Ata Leu Leu
| | §9% | /LB TAF 223532 F2Fetttuaty TPO0TFT10% 368 T aaE2gcc 4t geg
ga@§ly thrggfs §eg gisc lagElgtRprgide tSey Ggachr ZeA, VrIAFP Av§ Ala Met Gy
Gy Ala Vads Ser Val Val SeeooGlL v 210 215 2205cac ata cgc ggc gaa
acc gtc ccg ctt ttg gtc gaa atc ttc 720 is Ille Prg Ay Gu Thr Asn

Pr Qcigga ;/gi fBgUgdd §cPNe 228, ? é 23> 240 tac aac gaa tagspac ttc

gcg, tLE' %&(‘é %%Lg ){/gf:k%g%l%{%yzg% Tyr Asn Qu Tyr Asn Phe Thr Ay

gca ctt ttg gca ctg gcg acg ctg
cag a(f& atc att acc aaa™Bl6 Rla Leu Leu Ala Leu Ala Thr Leu Fla Val

Cln Rsn lle Ile Thr L_vs 260 265 270 tta caa gac aaa aaa ctc gcc gcc gcc
gaa agg aat gca ata tga : 86l Leu A n Asp Lys Lys Leu ;zl.a Rla Pla Clu
Arg Asn Al €locbelf275 280 285 <21D> 26 <211> 28' 0 <2i 2> PAT <213> Ne; sseria
meni ngi ti dexl1x4€> 26 Met Lys Pro Tyr Ser Ala Rsn Pro Asn Leu Thr Qu Pro

Arg firg Leajz3 SrrlD 15

<213> Neisseria meningitidis

<400> 14
Met Met Asn Arg Tyr Pro Leu Trp Lys Tyr Leu I.eu Ile Val Phe Thr
1 S 10 - 15 .

Ile Ala val Ala Ala Val Tyr Ser Leu Pro Asn leu Phe Gly Glu Thr
20 25 30

Pro Ala val Gln Val Ser Thr Aszn Azyg Gln Ala Ide Ile Ile Asn Glu
35 4D 45

Gln Thr Gln Phe Lvs Val Rsp Ala Ala Leu Lys Asn Ala Gly Ile Gln
50 55 60

Thr Asp Gly Met Phe Val Val Asp Asn Ser Leu Lys Val Arg Phe Lys
65 740 ) 75 80

Asp Thr Glu Thr Gln Leu Lys Ala Arg Asp Val Ile Glu Asn Thr Leu
g5 80 85

Gly Glu Gly Tyr Ile Thr Ala leu Asn Leu Leu Ala Asp Ser Fro Glu
100 105 11¢

Trp Met Ala Lys Ile Lys Ala Asn Fro Met Phe Leu Gly Leu Asp Leu
115 120 125

RArg Gly Gly Vel His Phe Thr Met Gln Val Asp Met Lys Ala Ala Met
130 135 140



Leu Leu Ile Ala Ala Ala Leu Gy Phe Leu Leu Leu Met Leu 20 25 30
GQu Ala Leu Lys Ay Ay Trp 35 40 95

Leu Lys Se_ " Leu Rsn Asp Pro Qu Ala Trp Ser Ala Ile 50 55 60

Arg Val
Val Val Pro Leu Val Ala Val Phe Tyr

A52 Leu Tyr _
Leu Ile Thr Ala Leu Ile val Val Pro Val Asn Ala Val 65 70 75 80

Lys Leu Thr

Leu Gly Val Ala Met Ala Trp Leu Leu Tigg Arg ?he Asp Phe4 Nebrédiny 2869590 95

Lys G n Leu Leu Thr Thr Leu Leu Asp Leu Pro Phe Ser Val Set Pro 53 24
Pl a dy |,eu Met Phe VaI Leu Leu Phe Ay

February 2005 loo los 110 Val val
P2a115120|25LeuG Gy Trp1<euGIu la da@y Ile An

Ala Hi s Thr

Ile Ile Phe“A1d™S e2138° 138 A%0Th fosee (7'13{ PEP AR ARSUAFEL&ITHreu 8bs Phe Val Thr
Phe Pro Phel¥al Ala 145 i50 185 16C Arg Qu I135@ Ile Pro Leu M6od n Ala An
Gy Asp Ser Au GQu d@n i65 170 175 Ala Ala Leu Ile Leu Ay Rla Ser Gy Trp
G n Met Phea¥s mlArgysVaie 189 dBScIORRThva1l fey RO ASNedy ﬁszL)é%vTLéL Ala Leu Leu
Tyr Cly Ile Ile Leu Thr 1395 200 _ 2D5 Asp,Ala Rrg Pla Met y Gu Phe Ay
Ala Val Ser Vval Val Ser Cly 210 21S . ~ 220 Hs Ile Arg éy G u Thr Asn

Thr Val Pro, e;&ate}_;éo (é%lé Il e Fhe 225 230 ~ 235 240 Tyr Asa G u Tyr Asn
Phe Thr Gy he “A a U "8RG §RUAPLERT SH5 “2'5(3"125%6”-?{% & Leu Al a

Leu Ala Thr Leu Ala VA G n Psn Ile I 1"E5Thr Lys 260 20'% 270 Leu GLn Asp
Lys Lys Leu P.2a Ala Pla Qu Arg Rsn Ala Ile 27S 280 285 <210> 27 <21I> 495
<212> DNA <ZN3BrdN&ivs Siemi Bharene rggut Ak The220>ase? 8d > ASPF192822> 2sh) . . (495>
<400> 27 atg aaa aaa acc ctg ttg gggo att gtt gcc gthstcc gcc tta agt gcc 48

54 24 February 2005 Met Lys Lys Thr Leu Leu Ala Ile Val AI a Val Ser .;la
tta ccc cgg

Leu Ser Al gl @llge‘y@hy%‘ch?a(&gg &égkg% a;%r og%r gcgr Let br% Arg Gn lle

cag att agc 96,,ys Arg Gn

Ser 20 25 30 gac cgt tcg gtc gga cac tat tgc ag atg aac ctg acc gaa cac

aac 144 AsRlAr\g Ser Val Ay ."".is Tyr Cys Ser aet Asn Leu Thr Gu H's Asn
a Val Lys Gln Asn Ile Thr Thr Leu His Asn Arg Val Asn Glu Leu

225 230 233 240

Gly Val Ala Glu Pro Val Ile Gln Gln Ser Gly Ala Asp Arg Ile Vval
245 ' 250 235

Val Gln Leu Pro Gly Val Gln Asp Thr Ala Lys Ala Lys Asp Ile Ile
280 : 265 270

Gly Arg Thr Ala Thr Leu Glu Leu Arg Met Val Glu Asp Asp Pro Ala
275 280 283

Lys Leu Arg Glu Rla Leu Glu Gly Asn Val Pro Ser Gly Tyr Glu Leu
290 - ‘ 285 300

Leu Ser Ser Gly Gly Asp Arg Prco Glu Tle lLeu Leu Ile Ser Lys Gln

305 310 315 320

Val Glu Leu Thr Gly Asp Asn Ile Asn Asp Ala Gln Pro Ser Phe Asp
325 330 335

Gln Met Gly Ala Pro Ala Val Ser Leu Ser Leu Asp Ser Ala Gly Gly
340 345 350

Ser Ile Phe Gly Glu Leu Thr Ala Ala Asn Val Gly Lys Arg Met Ala
335 380 365

Met Val Leu Ile Asp Gln Gly Lys Ser Glu Val Val Thr Ala Pro Val

370 375 380

Ile Arg Thr Ala Ile Thr Gly Gly Azg Val Glu Ile Ser Gly Ser Met
285 390 385 400



35 gp 45 ggc ccc aaa gcc cag att ttc ttg aac ggc aaa ccc gat cag ccc gtt
192 dy Pro Lys Ala @dn Ile Phe Leu Asn Gly Lys Pro Asp G n Pro Val 50 55
60 tgg ttc tcc acc atc aag cag atg ttc ggc tat acc aag ctg ccc gaa 290 Trp
Phe Ser Thr Ile Lys Gn Met Phe Gy Tyr Thr Lys Leu Pro Qu 65 70 75 BO gag
cct aaa ggc atc cgc gtg att tac gtt agg gat atg ggc aap4®ebrdsy 2806 Pro Lys
Gy Ile Arg Val Ile Tyr Val Thr Asp Met Ay Asn Val 85 90 95 acc gat tgg

acg aat ccc aat gcc gac ac gt atg gat gcg aaa 336 Thr Asp Trp Thr Asn
Pro Asn PlaTASgrimlacFus ﬁlg ’%E't %hAI oy 100 lepshas fladEvgéer ttt tac gtc

atc gac agc ggc ttt atc ¢g§eé ggt atg ggt gé¥ . 384 Lys Ala e Tyr Val lle
Asp Ser C1ly Phe Ile CGly Ay Met Ay Ala 115 120 125 gaa gae gcg etg ccg

ttc ggc aaeraaalgagaCag get Qagrdadaltdiuged 43¢ rekurAsp:P'@clesr Pro Phe Ay
Asn Lys Gu G n Ala Glgp Lys Phe Rla 1335135 140 aag gafjzgaa ggc ggt aag utt
gtc cat ttc gac gat atg cct cat acc 480 Lys Asp Lys Ay Ay Lys Val val Qy

Phe Asp Pspl\/e 50 155 160 tat att ttc aaa taa 435 Tyr lIle
Phe Lys 165" %b%z&?%‘b% éfz% L5 C3L NS B £ET e Byt (FadsY 55 24
February 2005 <9062° 2B Met Lvs Lys4fhr Leu Leu A _#4le Val Ala Val Ser Pla
Leu Ser Ala 1y 5 10 15 Cys Arg Gla P1L a Clu Ju Ay Pro Pro Pro Leu pro
Arg G n | 1ert8erls 20 25130 aA8pa /Ahg Ber vialvad 3y-Hre: Rys mausmserciiet Asn Leu

Thr Gu His Asgsd35 40 95 Ay PrazsLys Ala G n Zl gsfPhe Leu Asn Gy Lys Pro
Asa G a Pro Val 50 55 6D Trp Phe Ser Thr 11e Lys G n Met Phe-dy Tyr Thr

Lys Leu pran@d).65..79,75:80.Q meﬁr&}% prﬁéebefér he%euzg\ge L}p Vg uTg pAsp

Met Gy Asn.Val BS 9C 95 Th éﬁs fr
Met Asp Ala Lys 100 ' 105~71D Tys Al a Phé(Tyr val Ile Asé%er dy Phe

Ile Ay Gé Met Gy Ala 115 ~ 120 125 Clu Asp Ala Leu Pro Phe Ay Asn Lys
Gudn P1L lGLﬁ“L%Fsr Bl MAF £1BH1 5140 TYs LR FreySlicMpt @2 &% val val Gy
Phe Asp Asp Met pro Asp4¥hr 145 150 155 480 Tyr |l e Phe L4 <210> 29 <211>

B10 <2l 2> DI v~
Leu Ala Leu Thr Leu Gly Met Ala Ile Asp Ser Asn Val Leu Ile Asn

500 505 510

Glu Arg Ile Arg Glu Glu Leu Arg Ala Gly Val Pro Pro Gln Gln RAla
515 520 525

Ile Asn Leu Gly Phe Gln His Ala Trp Ala Thr Ile Val Asp Ser Asn
530 535 540

Leu Thr Ser Leu Ile Ala Gly Ile RAla Leu Leu Val Phe Gly Ser Gly -
545 550 555 560

Pre Val Arg Gly Phe Ala Val Val His Cys Leu Gly Ile Leu Thr Ser
565 570 575

Met Tyr Ser Ser Val Val Val Phe Arg Ala Leu Val Asn Leu Trp Tyr
580 585 5380

Gly Arg Arg Arg LYs Leu €GIln Asn Ile Ser Ile Gly Sexr Val Trp Lys
595 €00 605

Pro Lys Ala Glu Met Ala Gly Gly Lys Glu
610 615

<210> 15

<211> 1140

<212> DNA

€213> Neisseria meningitidis




<Z13> Neisseria neniagitidis <220> <221 > CDS <222> (1)..(910) <900> 29 atg

aga cca
Tyr Rla
s 10 15
Gy Ser
gat caa
Lys Al a
ccc gag
Gu Pro
acc aaa
Met Val

aca aaa tgg ctt tcc gac acg cca ggg cag.gat 2E2 Thr A n Rsp Asn Ala Thr

Trp Leu
gag att
Il e Ser
tac aac

tat get act act
Thr Thr |1e Tyr

ggg agt gtt ttt
Val phe Thr Met

aaa gca gta agt

att tat caa ctt ttt att ttg ttt att 48 Met Arg Pro
G@n Leu Phe Ile Leu phe Ile 56 24 February 2005 1
act atg acc tca tgt gaa cct gtg aat gaa aag aca 96
Thr Ser Cys G35 Pro Val Asn C py Hapsudiyr26tk 25 30

gcg caa cag get aaa gaa caa acc agt tte 199 Asp dn

Val Se ® F~ra Gn A@n Ala Lys Qu A n Thr Ser Phe 35 40 45. aac aat

cca atg aca gga ttt gaa cat acg gtt aca ttt gat 192 :-

,Sn asn Pro

Met <¥8¢> Gy Phe Au His Thr Val Thr Phe Asp 50 55 6C ttt cag ggc
at g<gt1> @bt ccc tat ggc tat ctt gca cgg tat 290 Phe G n Ay Thr Lys
|| e<BPr> Tyr..Gy4dlyr Leu Ala Arg Tyr 55 70 75 80 acg caa gac aat gcc

Lys

Ser . Tgw Pro Gy G@n Asp 85 90 95 get tac tcc att aat ttg ata

Val

aaa]_ aaa aca

age %/c tat _tac aaa aaa aee 336. Ala Tyr Ser
cag”ed‘aﬁy%la‘é’saé’é gty VedcriZBAI RIPaGFie By STT evalla der @by Pro Tyr Asn

Ile Asn Leu Ile Qu
EyE FFAr S9906°Y 52111 §EE 26aF608°% §8§9 G€§ ctd® gaa cca

Gn dn Rsn Bys Rla.Hs 11% 120 125 ttt ati® caa ttt cta cgesgac ggt ttg gat

agc gtg gac gat att gtt 432 Phe Ile G n Phe Leu Arg Asp Ay Leu Asp Ser Val
Asp Rsp || ecyatgcldbe 13e dotlaad Ga€lacAgdac 3t @Gladdlc@lect tx QQ& agg act

atg

gga gaa agaubt@yA8L lcho &A0sby mshSPhAhdy Q4S GS%rTILIegr§%re,Cca t"!g{ Mt Gy Gu

Arg Leu 145 150 |55 169
gaa tac gag 52H Leu Thr Tyr

Gu 165 170 17S get tat gaa gat aaa aga cat att cet

gaa 576 Al &ET2JT A8p PPt A o323 & PR® 3EF UF3AsPEDEET TR ®ite HL4! G u 1BD

ct't act fac ggg. gtt aaa aaa at gcc tat cct
Gy Val Lys Lys Met Pro Sefr °Ala Tyr Pro Qu Tyr
gaa aat cca tat ttt cat

185 19D tt F*T &1t Gt AR Haflydasgeay ot Idedfvgolsralitp diefr &gt cat cgg 624

phe Tyr Tyr

Ile Ly’ Lys Ay G u Asdepro Ala Ile IleasThr Hs Arg

tat gtc gat ccc gaa acc gtt goco gee ttt gaa azda gaa ace gge ate 182
Tyr Val Asp Pro Glu Tkr Val Ala Ala Phe Glu ILys Glu Thr Gly Ile

50

aag acg cgt tcc
~ Lys Thr Arg Ser

€5

gte ctg acc ggc
Val Leu Thr Gly

aac gtc ggc cgg

Asn Val Gly Arg
100

gcg caa atc cec
Ala Gln Iie Pro
115

55 60

gat tat tac gac agc aac gaa aca ctg gag gca aaa 240
Asp Tyr Tyr Asp Ser Asn Glu Thr Leu Glu Ala Lys

70 73 &0

2aa tcc gge tac gac ctg acc gog ceg tec aie geeo 288
Lys Ser Gly Tyr Asp Leu Thr Ala Pro Ser Ile Ala

85 80 95

caa atc aaa gcg ggc gecg tat cag aaa atc gac aag 336
Gln Ile Lys Ala Gly Ala Tyr Gln Lys Ile Asp Lys

103 110

cat tac gyc aac atc gat aaa gat tty ctg aaa atg 384
His Tyr Gly Asn Tle Asp Lys Asp Leu lLeu Lys Met

120 125

atg gaa gcc gtc gat ccg gge aac gaa tac gec ghkc cce tat tte tgg 432
Met Glu Ala Val Asp Pro Gly Asn Glu Tyr Ala Val Pro Tyr Phe Trp

120

135 140

ggc atc aat acc ttg gca atc aat acc cag cag gtg aaa zaa gca ttg 480
Gly Ile Asn Thr Leu RAla Ile Asn Thr Gln Gln Val Lys Lys Ala Leu

145

150 158 160

gt acg gac aag ctg cocc gaa aac gaa tgg gat ttg gtg tte zaa cce Sz2s
Gly Thr Asp Lys Leu Pro Glu Asn Glu Trp Bsp Leu Val Phe Lys Pro



57 24 February 2005 195 200 205 aac tat cat agg tat gga gag aac gat tac agc
act agc gta ggt tcc 672 Asn Tyr Hs Arg Tyr Ay A u Asn Asp Tyr Ser Thr. Ser
Val Cly Ser 210 cl1l5 220 : gt att aac ggt ttc acg gta cgg tat tac ccg ttt

att cgg gaa aag 720 Cys Ile Asn Ay Phe Thr Val Arg Tyr Tyr Pro Phe Ile Arg
G u Lys 225 230 23S 240 cag cag ctc a@® cag cag gag ttg4Febrgaty 2005 cac caa
caa gta gag 768 G n A n Leu Thr An 61n Gu Leu Val Gy Tyr HsCGIn dn Val
G u 295 250 255 caa ttg gta cag agt ttt gta aac aat cca agt aaa aaa taa B1O
A n Leu Val Gln Ser Phe W& Asn Asn Pro S&r Lys Lys 260 2655270 <210> 30

<211> 269 <212> PRT <213> Neisseria neniagitidis . <400> 30 Met Arg Pro Tyr

Rla Thr Thrgdal &cT¥Ec G bes JRBeadd ecd @dc Re L4 ade 5220:45 gya er gl Phe
Thr i det Thﬁus%&- Gy p@aULﬁ’é Q.eyalysA§QGc95 I'\‘.'M? EFF;LU %g 'I%g %ge ﬁ 2 :5?/2 gl 3‘

Val Ser Ala Adn Gn ga%LySGUGHTEE Se
Pro Met Thr Ay Phe u Hs Thr val T Phe Asp 50 55 B0 Phe G n Gy Thr
Lys Met Val Ile Fro Tpr Ay Tyr Leu Ala Arg Tyr 65 70 75 80 Thr G n Asp Asn

Ala Thr LyFFriFcLeir Se9-2WspcTHtIPssy Gy ceF rtafsptB8FIORB5eM &<Tyr 63¢r || e
Asn Leu || él@Ide| 2 Sén M PFyrLeTyhlal ysu lBys Thrr 1d0G1E0%ys146p Asp Gln Ay Trp
Val Leu Qu Pro Tyas. PSn G n A n AszpoLys Pla His 1150520 125 58 24

February 2005 Phe IIe A@n ?he Leu Arg Asp Ay Leu Asp Se © VaI Asp Fsp | 1le
Val 13C i ch; & gy p-Rla h - Me y Gu
Arg Leu 14§SI;L gsi OO?LeugaTdﬁ% c%/{le(ﬁa j/éfi&% Ly :hp £ £ Mg Tyr
Pro Gu Tyr T f?%lAa ysaA s’ﬁ Bro G u Asn

Pro Tyr Phe H| °Gu 180 185 | 96* ?’he Tyr Tyr Ile?zLys Lys Ay Qu Asn Pro Ala

Ile Ile Thr H's Arg 195 200 205 A.sn Tyr Eis Arg Tyr Ay A u Asn Asp Tyr

Ser Thr SefcoVvatc €9 B 923 (L9 245 c220-t€yaud ket Asn @d paPhecTére Val20Arg Tyr
Pr o~Ph&tal Y&l Arg @naby 322282307 238 2405& = iyl eyr The & G 1n G u

Tyr .
Leu Val Gd3esTyr Hs A n dmrsval G u 245 25023255 Gln Leu Valz4d n Ser Phe

Val Asn Asn Pro Se_ " Lys Lys 26D 265
gat atg gcg gog goc aac ctyg tgt goc goe ate ggt tac ggo gge gat
Asp Met 2la ARla Gly Asn Leu Cys Ala Ala Ile Gly Tyr Gly Gly Asp
2453 2350 : 255

7&8

gca aac ggc gtg gaa 8ls&

ttg aac =tt gecc zaa ace egt gee gaa gaa gee
val Glu

Leu Asn Ile Ala lys Thr Arg Ala.Glu Glu Ala Ala Asn Gly
' 260 265 270
atc aaa gta ttg acc ccg aaa acc gge gty ggc gtg tgg gtg gat tec 864
Ile Lys Val Leu Thr Pro Lys Thr Gly Val Gly Val Trp Val Asp Ser .
275 280 285

ttt atg att ccg cgc gac geg caa aac gtt goc aat ges cac cge tat 912
Phe Met Ile Pro Arg Asp Ala Gln Asn Val Ala Asn Ala His Arg Tyr
290 295 300 '

gcg ama aac gge age tte 860
Ser Phe
320

atc gac tac acg ctc cgg cce gag gtg gcg
Ile Asp Tyr Thr Leu Arg Pro Glu Val Rla Ala Lvs Asn Gly
305 330 315

gtt acc tac geg ccc goo age cght ccc gog cgc gag cty atg gzt gaa 1008

val Thr Tyr Ala Pro Ala Ser Arg Pro Ala Arg Glu Leu Met Asp Glu
330 335

325
gac gca tcg att tic ccg aac aaz gaa ctg atg gaa lase
Asp Ala Ser Ile Fhe Pro Asn Lys Glu Leu Met Glu
345 « 350
ggc 1lo3

gta teg cce zaa tecc gea gaa tec gtc aaa ctg
Val Ser Pro Lys Ser Ala Glu Ser Val Lys Leu Gly




<210> 31 <211> 265 <212> DNA <213> Neisseria neningitidis <220> <221> CDS
<222> (1)..(285) <900> 31 atg aag caa gtc aag aag tcg tct tat ttt aaa tat

caa aaa agg aaa 49 Met Lys dn Val

ttg gca 96 Lys Thr

20 25 30

Met Asn |le

Val

gat acc ttt gat cca 144 Ala Ay lie the Thr
#5 tcc geg att gdflacg caa gta gcdfaat gta atc atg ggt
Ile Met Gy phe

Phe Asp pro 35 4D

ttc gtg tca 192 Ser Ala lie Ay Thr d@n Val

Val Ser

285 G a Gy phe Lys Mt
<210>32<211>94<2| 20PRT<213>Nei sseria rneningitidis <400> 32 Met Lys.
P?:= Lys Tyr@a Lys Rrg Lys 1 5 10 15 Lys Thr
Rla Val
Met Rla Asp Thr
Ile Met Gy Phe Val

Val
Fsn |le Val?t
Phe Thr
Ay Thr
Rla val

Lys Met Al.a Trp Ser

Lys Lys Ser

Ser Tyr
9% 4%s Tyr
Pr G2Aa 37Pe Val
d w23zt #RT?a Fsn Val

A y2Mpt nAk eseXia hdrendiviaVal
Ile Lys Ser Val ‘Ly5 85 gp

Met

F?a -Trp Ser aSet

Lys Lys Ser

Ser Tyr

Phe Lys Tyr A n Lys
Arg Lys 1 5 10 15 aaa acg atg aac ate gtt aaa aaa tac get gta aaa gca gcc

Lyg7Lys Tyr Ala Val 24Febilgry
59 24 February 2005 gcc ggt atc ttc aca ccg gcc att gtt atg gca

Pro Pla Il e Val

P.la Asa Vai

Ile Lys Ser Val

gca atc 240vdvetydakuSesp AbA chyadenChys Met A@zkda |le Thr Val

Alops.eu Al a

Met Ala Asp Thr

50 By 68g attg ytd ckecgggcetgtga gy @« 2getagcc att acc gtg aitsoctt

Ile Leu Al a

Ile 65 70 75 69;¢aa ggc ttc aaazatg get tgg agc @ahg att aaa tct gtc aaa taa
Lys 85 90 95

dn
Met

Lys Ala Ala Leu Rla 20 25 30 Ala Ay Ile

Phe Asp Pro 35 40 45 Ser Ala lie
50 55 60 Met val

Ser

Ser

Ile Leu Ala Ile 65 70 75 80 d a Gly phe

<210>33<21178E65212>DNA<213>Nei sseria neningitidis
<220> <221§etcE?!s<§y252?hrA]Ieh(\9a5.L5)ua Ala Ala Jle Leu Ser Leu

3

5

Ala Cys Gly Gly Gly Ser Asp Thr

20

Pro Glu Ala Glu Gln Ser

Tyr

Lys

65

Val

Asn

Ala

Met

Gly

145

Gly

Glu

Val

30

Thr
Leu
val
Gln
Glu
130
Ile

Thr

Tyr

33
Asp Pro Glu Thr
Arg Ser Asp Tyr
70

Thr Gly Lys Ser
85

Gly Arg Gln Ile
100

Ile Pro His Tyr
115

Ala Val Asp Fro
Asn Thr Leu Ala
150

Asp Lys Leu Pro
165

Thr Ala Lys Leu
180

Gly Lys

40

Val Ala
55

Tyr Asp
Gly‘Tyr
Lys Ala
Gly Asn

120
Gly Asn
135
Ile A=n

Glu Asn

Lys Ser

Ala

25
Leu
Ala
Ser
Asp
Gly
105
Ile
Glu
Thr

Glu

Cys
185

10

Ala

Asn

Phe

Asn

Leu

90

Ala

Asp

Tyr

Gln

Trcp

170

Gly

Gln

Ile

Glu

Glu

75

Thr

Tyr

Lys

Ala

Gln

155

Asp

Ile

Thr Pro

Tyr Asn

45
Lys Glu
60

Thr Leu

Ala Pro
Gln

Lys

Leu
125

Asp

val Pro

140

Val
Val

Leu

Ser Tyr

60 24 February 2005
Ala Leu Thr

Ser

30

Thr

Glu

Ser

Ile

110

Leu

Tyr

Lys

Fhe

Fhe
180

15

Ala

Ser

Gly

Ala

Ile

85

Lys

Phe

Ala

Lys

175

Asp

Lys

Asp

Ile

Lys

go

Ala

Lys

Met

Trp

Leu

160

Ser



SRR AT

<40 33 gtg aaa ccg cgt ttt tat tgg gca gcc tgc gcc gtc ctg ctg acc gcc 49

Val

Lys

Fro Rrg Phe Tyr Trp Pla Fla Cys Ata Val Leu Leu Thr Ala 1 5 10 1S

tgt tcg ccc gaa cct gcc gcc gaa aaa act gta tcc gcc gca tcc gca 96 Cys Ser
c-lu Pro Ala Fla Qu Lys Thr Val Ser Rla Rla Ser Ala 20 25 30 tct gcc

Fro
gcc
Leu
gaa
Arg
ggc
Rsa
gca
Fhe
gcc
Leu
gaa
Tyr
~aac
Asn
ttc
Lys
ttc
16S

acg

ctg acc gtg ccg acc gcg cgg g@é gat gcc gtt gt g4 Febrgmy 0085 Al a Thr

T.:r val Pro Thr A?a Arg Ay Asp Ala Val Val 35 40 g5 ccg aag aat ccc

cgc
val
gtg
Val
[
Asp
ctg
Hi s
gcg
Au

ggc
2le

ggc
145

gcc

gtc ecc gtq tac gac tgg gcg gcg ttg gat 192 Fro Lys :,sa Pro Qu
?la Val Tyr Asp Trp Ala Rla Leu Rsp 50 55 60 acg ctg acc gaa ttg
azt gtg ggc gca acc acc gcg ccg gtg 240 Thr Leu Thr A u Leu Gy val
d yA F19RIuTR Ala ProlafpPl63.eRHIASTH Iegceslgt gygasptBto tt g cag cct
gac aag gcgsgca acg gtg gggo@B8 Arg val :,sm@sTyr Len G n pro Pla
Lys Pla Ala Thr Val Ay 85 90 95 acg ctg ttc gag ccc gat tac gaa

CaCadilGet @Guaddn 664 £aUns3361M &85 LAy . GA:Pu0 fsp Jr Gu Ala
Arg Typ,fRsa Pro @n 100, 1505 110 ctt gtc,git acc ggc ggdg ccg ggc gcg
tat gaa cag tta gcg 3891Leu Val Ile Thr y Ay Fro Ay Ala Qu Ala
Ga_Leu Ala 115 120 125 aaa aac gcg acc acc ata gat ctg acg gtg gac
aat*tdt ¥l §EI £37 3R VAS YA A 9TRPe TRE $9%eSes FlrelycThie VR Ash Asn Gy
At #2%30 135 140 acc23@c ggc gaa aag 3%8g atg gag acc ta4g@ gcg cgg att
aag 4HO Thr Ser Ay Gu Lys A n Met Qu Thr Leu Ra Arg Ile phe Gy
158s3 Set160: gaa @G0A6HCeQ0ysISt: gaa helcRAgyIyCaY, @k gac gcg ctg
528 Au Ala Arg Ata Ala Gu Leu bys Ala An Ile Asyy Ala Leu Phe Al a

~ 170 175 61 24 February 2005 caa acg cgc gaa gcc gcc aaa ggc aaa gga

ggg
Leu

tcg
Arg
gaa
Leu

gag
225

ct tg c S7TE A n_Thr Ar u_.i Ala Lys Gy Lys Gly Arg
Va?e‘ggccﬁlnsiel% %ﬂ% I‘fggrﬁg'%?faagcﬂ %‘t%ﬁcﬁéaﬁ“btﬁéytvca& §t® ttc ggc acg
cgg ttg gca 894 val Thr Cly %&n Lys Val Ser A’% Phe Ay Thr G a
Leu Rla 195 200 205 agt tgg ata cac ggc gac atc ggc cta ccg cct gta
t c¥le tLas 6/A2 By THFPdel syirhr @ly VWslip6ly ¢ad Trel &l Psp $o Val Asp Ju
?10 215 220 cgc aac gag gggocac ggg~cag cciesgtt tcc ttc gaa tac atc
720 Arg Asn CGlu Gy Isis Gy An ?ro val Ser Phe Qu Tyr Ile Lys
23helgor 340 pro Arg Asp Ala Gln Asn Val Ala Asn Ala His Arg Tyr
290 285 : 300

Ile Asp Tyr Thr Leu Arg Pro Glu Val Ala Ala Lys Asn Gly Ser Phe
305 310 - 315 . 320

Val Thr Tyr Ala Pro Ala Ser Arg Pro Ala Arg Glu Leu Met Asp Glu
325 330 335

Lys Tyr Thr Ser Asp Ala Ser Ile Phe Pro Asn Lys Glu Leu Met Glu
340 345 350

Lys Ser Fhe Ile Val Ser Pro Lys Ser Ala Glu Ser Val Lys Leu Gly
355 360 365

val Lys Leu Trp Gln Gly Leu Lys Ala Gly Lys
370 375

<210> 17

<211> 453

<212> DNA

<213> Neisseriz meningitidis

<220>
«221> CDSs
<222> (1)..(453)




aac ccc gat tgg att ttc atc atc gac cgt acc gcc gcc atc ggg 768 Lys Asn
Pro Asp; Trp Ile Phe Ile Ile Psp Arg Thr Ala Ala Ile Ay 295 250 255 cag gaa

ccg gcg get gtc gaa gta ttg gat aac gcg ctg gta cgc Bl16 CGIln Au Ay

999

Pro P.7.a Pla Val Gu Val Leu Asp Asn Ala Leu Val P=g 260 265 270 ggc acg

aac get tgg aag cgc aag caa atc atc gt39 atg cct gcc gcR4FeBréry 2005 Asn Ala

Trp Lys Arg Lys An lle Ile Val Met Pro R a Ala 275 280 2B5 aac tac att gtc
|l 1e Val Ala Gy

gCcg ggc ggc gcq cgg cag ttg att cag gcg gcg gag 912 Asn Tyr
Gly Ala Arg<¥8f téu Ile A n R a P3a Gu 290 295 300 cag ttg aag gcg gcg ttt
aag gcazgmacecragita gty Wegaygygthaeradbd: Ekn deelrtity saRtgaAdesr Phé8 Lys Lys
Pl a A u PreetVala Alya Ala 10 ei1hys1e3Che T 3dHr3RGraaxrt et agr lsys 210> 34 <211>
321 <212> PRE <213> Neissegia neningitidis;;9066 <400> 34 Vahsiys Pro Arg Phe

Tyr Trp Ala FLta Cys A a VaI Leu Leu Thr Ala 62 24 February 2005 1 5 10
Rl.a_ Ser 20 25

15 Cys Ser Pro s Thr Val  Se rII
30 Se, psa Al %uc Peds a9rﬁ"“ \7aF 2 cﬁ% CER AT & ; v Rép f‘, 232\ ag% 35 40
45 Pro Lys Iﬁé‘n ¥ P8 ARy VAP Ya P%lP’-“Ty?rlSA'%’p“ ﬁ“’b GAPaTBfﬁ ayf_é”&tAsp 50 55 60
Thr Leu Thr Gu Leu G4 val Asn Val @ ¢3Ala Thr Thr pl&%ro Val 65 70 75 80
Arg Val Asp Tyr Leu G n Pro Ala Phe Asp Lys Ala Ala Thr val Gy. BS 90 95
Thr Leu Phet&arcPeoa Asp Ty =&3 WwcAl &cd aHt (ctieStar gatltgt Age Pfwogebn 100 | 0s
11D Leu Valr1d mnThéu Gihyrdd ¥yPrea G AbR e UrAl Aspl¥lhs Gy B chgu Pla 115
120 125 Lys psn Alg Thr Thr Ile Aspg,eu Thr Val Asp,&sa Gy Asn Ile Arg 130
135 140 Thr Ser Ay Gu Lys Gn Met CGlu Thr Leu Ala Arg Ile Phe Gy Lys
145 15D 155 160 Qu Ala Arg Ala Ala Qu Leu Lys Ala A n Ile Asp Ala Leu Phe
Ala 165 178*975°d T TAT 9AF at@ G2 P1EEcAlyt Eg% VoI I T B LétP val Leu
Ser 180 185mFhe\al Fro rGlfl|J§/13A§hs IAFe ®sh P Cym%lpﬁbv e AHr i€ a Ser p- g
Lea Pla 195 2069205 Ser Trp Ile3His Ay Asp Ile&ly Leu pro Pro.Val Asp Qu
Ser Leu 210 215 220 ,

gac ata g¢gga act gat gat agt gat gct geca gat

Asp Tle Gly Thr Asp Asp Ser Asp Ala Ala Asp Ile Phe Ser Val Arg

€5 70 75 80

ata ttt tet gtt cge 249

ata tge tct cct a2aa tgg att ttg cat aat tgt tic caa aat caa agg 288
Ile Cys Ser Pro Lys Trxp. Ile Leu His Asn Cys Phe Gln Asn Gln Arg
' 85 _ 50 85

gtt aaa tgg ggg gcg ggt atg atg att atg aat gaa ttt =2at cat tct 336

val 1Lys Trp Gly Rla Gly Met Met Ile Met Asn Glu Phe Asn His Ser
100 ’ ’ 105 110
gtt att aaa tcg gaa att gag aaa att ctt aasa gaa tgt tca aaa gaa 384
Val Ile Lys Ser Glu Ile Glu Lys Ile Leu DLys Glu Cys Ser Lys Glu
115 120 125 ’

act tgg gaa aag tca ttg act tat tta ctt cgt ttt ttt tcg tgg gaa 432
Thr Trp Glu Lys Ser Leu Thr Tyr Leu Leu Arg Phe Phe Ser Trp Glu

130 125 14
ttt gaa gat tat cag tgc taa 453

Phe Glu Rsp Tyr Gln Cys
145 150

<210> 18

<211> 150

<212> PRT

<213> Neisseria meningitidis

<400> 18




Arg Asn Qu Ay Hs Ay dn Pzo Val Ser Phe Gu Tyr Ile Lys Gu 225 230 235
240 Lys Asn Pro Asp Trp Zle Fhe ile Ile Asp Arg Thr Ala Alalle Ay 245 250
255 @ n Qu Ay Pzo Ala Ala Val Ju Val Leu Asp Asn Ala Leu Val Arg 63 24
February 2005 260 265 270 Gy T r Asn Ala Trp Lys Arg Lys An lle lie Val
Met Pro Ala Ala 275 280 2B5 ' Asn Tyrd40ie val Aia Gy @#y¥dbhaariap05 n Leu
lle An Ala Ala Qu 290 255 300 Gln Leu Lys Ala A' _a Phe Lys Lys Ala Gu
Pro Val Al a Ay L .05 31Q.315 320 Lys <210> 35 <211> 24 <2l 2> DNA
<213> Arti ffqg% a1a§‘eysu'§e£?13ce£32czlt‘)5iﬁf§§ 's%ﬁ BET SotLeArY T 1956 &FP Sequence:
Synthetic digonucl eoti de 2400> 35 at gcgaadaa aacttaccgc cdtsic 24 <210> 36
<211> 18 <212> DNA <213> Artificial Sequence <220> <223> Descri ption of
Artificial Begdendds BymmBhetiro ¢4l poo ProChis ThA dee <iQ0P»y36G.ygamdd t gt gg
cgcaaacc 18 <210> 37 <211> 24 <2| 2> DNAs<213> Artificialg Sequence <220>
. <223> Description of Artificial Sequence: Synthetic 64 24 February 2005

O=i gonucl eotji0€.,<4C0>,37 aa. atcatt ace ac,_<210>_38 <211> 20 <212>

D ~Ti <213> Ar%inf iigaﬁlgsg%ﬁggggﬁgz%%ﬁﬁg ‘I%s%’%? ot F(ﬁlaefgi\r%ufi ci al
- Sequence: Synthetitc oligonucl eotide**400> 38 43

Asp Phe Val Pro Glu Ile Lys Asp Asn Phe Cys Val Gly Ile Asp Leu

50 55 €0

Ser Asp Ala Ala Asp Ile Phe Ser Val Arg

Asp Ile Gly Thr Asp Asp
75 ' 80

65 70

Ile Leu His Asn Cys Phe Gln Asn Gln Arg

Ile Cys Ser Pro Lys Trp
' 90 5

B5

Ile Met Asn Glu .Phe Asn His Ser

Val Lys Trp Gly Ala Gly Met Met
110

100 1es

Val Ile Lys Ser Glu Ile Glu Lys Ile Leu Lys Glu Cys'5er Lys Glu
113 120 125

Leu Arg Phe Phe Ser Trp Glu

Thr Trp Glu Lys Ser Leu Thr Tyr Leu
120

130 135

Phe Glu Asp Tyr Gln Cys
145 150

<210> 18

<211> 324

<212> DNA

<213> Neisseria meningitidis

<220>
<221> CDS
<222> (1}..(324)

<400> 18
atg aaa aaa tgt att ttg ggc att ttg acc gog tgt geoc gee atg cet 43

Met Lys Lys Cys Ile Leu Gly Ile Leu Thr Ala Cys Ala Ala Met Pro
1 5 10 15

gea ttt gee gac aga atc ggc gat ttg gaa gea cgt ctg gocg cag ttg ee
Ala Phe Ala Asp Arg Ile Gly Asp Leu Glu Ala Arg Leu Ala 6ln Leu




Sequence

<220> <223> Description of A=tificial Sequence: Synthetic Qi gonucl eotide
<4D0> 39 atggcttttt atgcttttaa ggcg <210>40<211>29<212>DNA <213i. ,
i-StiilCa.i :ocy::c: Cc <220> <223> Description of P.rtificial Sequence:
5vnt hetic ol i gonucl eetide c400> 40 ttyqgcttca gaagcaggbh Hebesargbdl 24 24
<210> 41 <211> 21 <212> DNA 65 24 February 2005 <213> Artificial
Seauerce <220> <223> Description of P.rtificial Sequence: Sy.”.thetic
digcnucl ectide <900> 94 tttgcccget ttdg&gccctt g <210> 82 <21.> 29 <212>
DNA <2i 3> Artificial Sequence <220> <223> Description of Artificial

Syt ket ig-ofigonuciteot tqlga2ags 90> 02 aat dCate aahCiracaati,g gtcg

Sequence:
29 €210> ' 4&w<BIdArgIvd2 32> ViaNALs2 88> AEtdfi 6l alnsSeauence 152203 <223>
Description of Artizgficial Sequence:,pynthetic Oigcnycleotide <400> 43

atggtgtccg tattcgccge <210> 39 <211> 24 <212> DNA <21 3> P=tifici al

tge age gtt acg cct 152

gac ctt ttec ggt tca aat tec acc atg tat gta
Val Thr Fro

Asp Leu Phe Gly Ser Asn Ser Thr Me: Tyr Val Cys Ser
50 55 60

Lttt cag aag acg ttt gag geca agc gat cgy aat gaa ggc gtg gcg cgg 240
Phe Gln Lys Thr Phe Glu Ala Ser Asp Arg Asn Glu Gly Val Ala Arg

65 70 75 BO
cag aaa gtg cgt cag gcg tgec aac cge gaa act tcg geca atg ttt tge 288
Gln Lys Val Arg Gln Ala Cys Asn Arg Glu Thr Ser Ala Met Phe Cys
85 90 95
324

gaa gat gag gca atc cga tge aga aza ttc gat tga
Glu Asp Glu Rla Ile Arg Cys Arg Lys Phe Asp

100 ' 105

<210> 20
<211> 107

<212> PRT
<213> Neisseria meningitidis

<400> 20
Met Lys Lys Cys Ile Leu Gly Ile Leu Thr Ala Cys Ala Ala Met Pro
1 5 10 15

Ala Phe Rla Asp Arg Ile Gly Asp Leu Glu Ala Arg Leu Ala Gln Leu
20 25 3o

Glu His Arg Val Ala Val Leu Glu Ser Gly Gly Asn Thr Val Lys Ile

35 40
Asp Leu Phe Gly Ser Asn Ser Thr Met Tyr Val Cys Ser Val Thr Pro
50 55 60

Phe Glu Ala Ser Asp Arg Asn Glu Gly Val Ala Arg

Phe Gin Lys Thr
70 75 80

65

Ala Met Phe Cys

Gin Lys Val Arg Gln Ala Cys Asn Arg Glu Thr Ser
95

B3 S0

Glu Asp Glu Ala Ile Arg Cys Arg Lys Phe Asp




ggagt cggca aaaaggtggg ¢ 21 <210> 99 <211> 22 <212> DNA <21 3> Artificial

Sequence <220> <223> Description of Artificial

A i gonucl eotide <400> 94 atgctctcct cacagtctgc cc 22
Sequence <2Z0> <223>

<21D> 4s <211> 2~ <Z12> DNA <213> Artificial
Sequence:

Description of Artificial

at ggaactct ttaaaatcaa acgcg <210> 46 <211> 25 <212> DNA <213>
Sequence <2.20> <223> Description of Artificial

<212> DNA <Z13> Artificial

Sequence:

48 c211> 21 <212> DNA <213> Artificial
Synt hetic O igonucl eotide

Descriptiop,pf Artificial
Febr uary 299§><§gp> 48

<212> DNA
<213> Neisseria meningiticis

<220>
<221> CDS

<222> (1)..(5198)

<400» 21
atg geca aaz
Met Ala Lys

1

atg
Met

atyg
Met

ggt
Gly

gca
Ala
65

atg
Met

gtg
val

gte
Val

get
Ala

atyg
Met
S0

atg

Met

act

Laah SN
e

cac
His

gct
Rla

tte
Phe
35

gge
Gly

cag
Gln

ttg
Leu
115

gga
Gly

cat
His

gtt
val
20

teca
Ser

gca
Ala

ggt
Gly

gct
Ala

cat
T-T';S

85

gct
Ala

ttt
Phe

Sequence:

att
Ile

cge

Arg

ctg
Leu

adaa
Lys

cga

Llys

gat
Asp

aac
Asn

gaa
Glu

gta
val

act
Thr

tca
Ser
55

cgc

Arg

gtt

vzl

gag
Glu

gct
hla

cca
0

gaa
Glu

act
Thr

gtt
val
40

aaa

Lys

tct
Ser

Gly

atg
Met
120

tat
Tyr

cge
Arg

azaa
Lys
25

gt

val

gaa
Glu

ggc
Gly

aat
Asn

ggt
Gly
10

gta
val

gg<
Gly

gta
Val

att

Ile

n

ate
Ile

gac

gtt
val

gat
Asp

cca
Pro

aaa
Lys
75

Sequence:
66 24 February 2005

Sequence:

ggt
Gly

aaa
Lys

ggt
Gly

gkt
val
&0

gta
Val

aza
Lys

aat

cgt
Arg

ctg
Leu

ggt

Gly

gat
Asp
45

gcc
Ala

cct
Pro

gct
Rla

gce
Ala

atc
Ile
125

gca
Ala

att
Ile

gge
Gly
30

agt
Gly

gtt
val

ttg
Leu

act
Thr

ggt
Gly
110

tecc

Ser

aca
Thr

Synt hetic

gaa
Glu
15

cgt
Arg

cge
Arg

caa
Gln

aaa
Lys

asa
Lvs

93

gga
Gly

gcc
Ala

ta

Leu

Synt hetic oligonucl eoti de <400> 47 at gagaccat atgctactac
Sequence 25 25 20 <22D> <223>

zag
Lys

atc
Ile

att
Ile

aaa
Lys

aac
Asn
80

gta
Val

cct
Ero

zaa
Lys

gat

Syt heti ¢ O i gonucpg FHabdgary4ods 45

rtificial
Synt heti c

A igcnucl eoti de <400%°%6 aaccacgatt t&ttctttct tcttc <210> 47 <211> 20
Sequence <zz4> <Z23> Description of Artificial

67 24

48

ge

144

192

240

288

384

432

c210>



ttttactt ggattgttta c Z1

N N N N N7/ Nyn/ NQY8 NQ N7/ NV N N~, / Ni / Nw/ N] 71 / NQ' NQF N@ N7/ N7/ N( E/ NQ N] / N/ N7/

7/ NE/ N7/ N=/ N7/ N7/ N7/ N7/ N=Q Nkc/ N"kQ NY&Y N=7/ Nt 27/ NW'/ NZQ NTkQ NQ Ngk/ N=Q' N
NkQ N=k7c/ N=Q NWF/ Ng7/ N7/ NQ NQ N=6Qc/ NQ N67/ Nt/ N. 7/ N7/ NQY N7/ NQ Nk/ NQ N7c

N7/ NQ NwQ>/ N. k/ NPQ / N7/ NPQOI NQ' N75/ N33/ N Nt / N7 @M g( ?23IFebiargy 2005

. K~yt 0j d_YT] ca] c™a] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] caV] ca] ca] c*a] caV]ca]

ca] caV] ca] ca] caV] ca] cha] ca] ca] ca] cha]c”a]lca J]z

$' 1{{ hT>cX} w ntié?Y] ca] ca] ca] ca] ¢a}ca] caV] ca] ca] caxca] ca] ca] ca] ca] ca] caV] ca]

caj ca\/] ca] cal] caV] ca] caV] ca] ca] ca] ca] ca] caV] cal] ca XRWZVQ

PYEUE"": ##SSEOR|wr riRCAYG &&bC@a“Cal:@%]cQa&&aqu@]aq:@ aind a’l C‘@]acgjtcg ca] ggd cal ca]
cq]1

+(+:+@ S, ,
ca] ca] ca] cakcpliea) wal cad %chz]sca]p%],f%c Agﬁ&? V1°ca] caq:f:a\ﬂ ca] ca] c

1. O 1T EPOVO[ 0001} wr ngb) cY]clc
a\/] cal ca\/] cal ca] ca] ca] ca] ca] cw]"ca\/] cal ca] ca] '\5/] ca] cal ca] ca] ch

1122| 33n444445N5S5556* 6] 61 666667' 7, 7777777zt oi d_ZUmhc”Y] ] ca] ca] ca] ca]c”*a] ca

V] ca] ca] ca\/]f@a]af:%t\ﬂ]téa‘]‘t?a]"éa]aéa\/]*@a]?@%\ﬂtéaE]i;aV]‘-‘ea]gea‘mqaca] caV] ca] ca] &% ca] ca]

Ca] Ca] Ca\/_l C@u??l}\. Ra... Glu Asp Ile Leu Gly Val Asn His Gly

;5 &<<<<=&=1 =>>>T?2?2?7GA @ ©a30) AAAAAAAAA| wr | gla]l Wrhc”Y] ] U] ca] ca] ca] ca] c*a] ca] ca

] ca] ca] caV] ca] caV] ca] caV] ca] ca] caV] ca] ca] ca] ca] ca] ca] caV]ca]ca]ca]caV]ca]ca
cal ca

!AAA]( B* BeCg D5DTDDDI EwWEEFe FFFBGGGEEEEAH<Hzt oi d2YSnhU] ca] caU] ca] cal] ca]

cal] ca] ca] Cf £3 ga] cal] ca] ca] ca] ca] ca] caV] ca] caU] ca] caU] ca] cal] ca] cal] ca] ca

ca] ca]c”*aJCa

L<J]HHH}-IH/} DI (FF49”3553/ KSK® K| KKKKLLALALRLNMLXLLLLLZzuoj e ZTnmhWV] ca] caV] ca] ca] caV]

ca] caV] ca] a¥AcHpesreeay|realealtédd4 ca) caV] ca] ca] ca] ca] ca] caV] ca] ca] caV] ca] ca
ca] cal] ca] ca

}_Lk}\/tML\J/I]\/I\/I\/LMHI\MOOODGPuPPP QLQ BQRRSSSZSSzupke [ VmhUWV] ] ca] ca] caV] ca] ca] ¢

a] \C/]a] C?U] ]cme]&a]laa]yea%ﬁé:&]maiv.ﬂecai@@;]L@ehxagcaiﬁlsgadﬁaﬂ@%hsadﬁa},&al caV] caV] ca]

caV]ca]ca] ca

SSSSTTUYWWWZWNWMEXYYYYZZ[ [ 6\ O\ \ \ \ s] ] ’>"M‘P""~yt 0j e_ZUV] ca] ca\/] caJ ca] ca] ca] ca

calJca]ca cal.c calca]caV]ca]lca]ca]ca]ca]caV]ca
} ca]\/] c] ! Al\'?&] 9%1 %ﬂ \g'JalagL%fgh ania %ﬁ& Blﬂ%ﬁ}b%&&@é]c%v#ﬂ {715@1} ] CLU] 1:a v
UV] cay caU] cal cay] ca@] cal] caU] caU]'caUPéal] caU] cal] ca 24U caU] ca] ca] ca]ca] ¢
aV]ca] ca] ca] ca] ca] ca] ca] cacdeeleeeeX frghhii'ikioiiH j(kdknkkl I Srmmmmi wr mh
b] Xcal] ] c ¥t atjac &} ¢ Feecalrafen| tha) ol val|®g] 35 cay cepcald eay cakcaV] ca] ca] ca]
ca] ca] ca] cal] ca] caj ca] ca] cal] caU] c& nm 45
nn] nnnnn=onoqooo! pnpr p~ppppPPPPA]’ gsqqr & / r { upkf a\ VcaV] ca] ca] ca] ca] ca] cal] ca
] ca]U]ca] canfa]e@ab!]}c@bsaéilyca]g%LQas];rsal;gﬁlvﬁé\@;%alrgflp&@\ﬂaqal;fék%l ca] ca] cal ca
cal] ca
[r?2rCr’ rrrrrrggEssssssssssssst tt ttttuMiztoid Zfﬂ(f a\ Vca] ca] ca] ca] cal] ca] caU

caUlca]c cal callca ca ca] calU] ca] ca ca] cal] ca] cal] ca
U crnlg La%‘cﬁ% P L R Rt bk e RENSS P50 oy A Boa 1 { R -yt ni 67X
S] cal] ca] c ca] caU] caj ca] c’aﬁJ] ca] cal] ca] ca] ¢aU] ca] ca] ca] caU] &&x] cal] ca] caU] ¢
a] ca] caV] ca] cal ca] ca] caV]ca] ca] ca
R{Z{{{{{ G| Fh+ [ p-Hes=ALs &Bugkix she ce1Y] Bl e aigahralrea] ma] eal ca] caV] ca] ca]
ca] ca] caV] ca] ca] ca] ca] caj caV]ca] ca] ca] cadcca] c”a] ca] ca] calsga] ca] cal] ca kG
AKMJ1g} xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] cal]

f%f?g][ \anj]hggﬁﬁg]lgadﬁglaﬁ%ygg%%g%gg]sggl& I[ﬁEM] cafgac\lﬁ’ca‘] ca] ca] ca]ca] ca

] ca] ca] caV] ca] ca] ca ca] cal ca] ca] ca] ca LP"
D s]|vqal gb] Xl fa[ V] ca] ca] ca] ca] caV] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] cal]c
KRR RE ALV %necgfaéerlc%ﬁ%gu“a]aa;] ca) cabl el ca) o= ca) el ca) cals

, zupkfa\Wfa[ V] H-’Ca] ca] ca] ca] ca] &) ca] caU] ca] caUjiea] cal] ca] ca] ca] caV] ca] ca]
ca] ca] caV] ca] ca] cal] ca] ca] cal] ca] cal] ca] ca] ca
= uy 7NZ388s fAE V@i S Xk Win V) |y £] cabl €A Arg Ala Thr Leu Asp
WV] cal] ca] cabbca] cal] ca] cal] ga4 cal] ca] ca] ca] ca]&a] ca] cal] ca] ca] cal] ca] ca] caV
J'ca] ca] ca] cal] caV] caOtw

n! ?Kp( pc f. alca ca aV].cal c cal cal] ca] ca]ca] ca] ca
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Leu Ser Leu Ser Glu Phe Ile Glu Arg Arg Thr Ser Phe Asn Pro Met
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Val Ile Leu Thr Thr Leu Fhe Phe Val Cys val Leu Val val Leu Val

Leua TAr val Pro Asp Gln Val Gln Met Trp Leu Asp Arg Ala lys Glu
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Phe Leu Leu Ile Leu Ser Val Ser Ser Leu Gly Asn Ile

Phe Leu Gly
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65 70
Arg Leu Gly Arg Asp
85 S0

Glu Asp Val Pro Glu Phe Gly Phe Leu Ser Trp
85

Ala Gily Met Gly Val Gly Leu Me: Phe The

Leu Ala Met Leu Phe Ala
’ 110

100 1G5

Gly Val Rla Giu Proe Leu Met His Tyr Phe Ser Asp Ile Thr Rla Gly

115 120 ) 125

Thr Pro Glu His Arg Gln Gla Gln Ala Leu Leu His Thr Val Phe His
1390 135 140

Trp Gly Val His Ala Trp Ser Val Tyr Gly Thr Tle Ala Leu Ala Leu
145 150 155 160 -

Ala Tyr Phe Gly Phe Arg Tyr Lys Lew Pro Leu Ala Leu Arg Ser C¥s
165 17¢ 175

Phe Tyr Fro Leu Leu Lys Glu Lys Ile Ser Gly Arg Phe Gly Asp ARla
180 183 190

Ile Asp Ile Met Ala Leu Leu Ala Thr Phe Phe Gly Ile Ile Thr Thr

185 200 205

Leu Gly Phe Gly Rla Ser Glan Leu Gly Ala Gly Leu Gln Glu Met Gly
210 215 220

Val Gln Val lLeu Ile Ile Ala 2la

Trp Ile Ala Glu Asn Ser The ESer
235 240

225 230

val Met Ser Leu Ala Val Val Ser Ala Ile Ser Gly Val Gly Lys Gly
245 250 - 255
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Phe Leu Leu Leu

Val Val Leu Ser Glu Leu Asn Leu Gly Leu Ala
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Phe Phe Val Leu Alz Ala Gly Pro Thr val Tyr Leu Leu Ser Ala Phe

280 283

Gly Asp Asn Tle Gly Asn Tyr Leu Gly Asn Leu Val Arg Leu Ser

290 295 30C

Glu His Lys Pro Trp Phe Glu Ser Trp

Lys Thr Tyr Ala Tvr Glu Arg
315 320

305 310

Thr val Leu Tyr Trp Ala Trp Trp Cvs Ser Trp Ala Pro Phe Val Gly
330 335

leu Phe Ile Ala Arg Ile Ser Lys Gly Arg Thr Ile Arg Glu Fhe Val
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Leu Phe Gly Val Leu Tzp Phe Thr
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370 . 3735 380

Met Leu Glu Lys Meit Thr Ser Ser Pro Glu Thr Leu Leu Phe 1Lys Phe
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Leu Pro Leu Pro Glu leu Thr Ser Ile Val Ser Leu Leu

Phe Asn Tyr
405 410 ) 413

Ser Leu Phe Phe Val Thr Ser Ala Asp Ser Gly Ile Tyr Val

val Ile
420 425 430

Leu Asn Asn Ile Thr Ser Rrg Asp Lys Gly Leu Ser Ala Pro Arg Trp

Gln Ala Val Met Trp Gly Val Leu Met Ser Ala Val Ala Val Leu Leu
450 455 460

M=t Arg Sexr Gly Gly Leu Gly Asn Leu Gln Ser Met Thr Leu Ile Val
4€5 470 : 475 _ 480

Leu Ile Met Cys Phe Ser Leu Trp

Ser Leu Pro Phe Ala Leu Leu Met
490 485

485

Lys Gly Leu Ser Ala Asp lys Lys Tyr Phe Glu Thr Arg Val Asn Fro
' 500 505 510
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atg 2aa cecc tat
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Gln
Arg
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Glu

Lys
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600

His
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Lys
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Gln
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570

Thr
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Thr
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Phe
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tg ctg atg ctg 56
el Leu Met Leu
30

cgc gtg ttg ctg att goc goc geg ctg gge tit ctg
Arg Val Leu Leu Ile Rla Ala Alz Leu Gly Phe Leu
20 ' ' 25

gtc gtg ccg cte gic gee gty ittt tac gaa goc tta aza gge ggt tgg 144
Val val Pro Leu Val Rla Val Phe Tyr Glu Ala Leu Lys Gly Gly Txp
38 40 43

gat ttg tac ctg aaa tcc tta aac gat cce gaa geg tgg tct gee ate 192

Asp Leu Tyr Leu T Ser Leu Asn Asp Pro Glu Ala Tkp Ser Ala Ile
50 55 &0

aaa ttg acg ctg att acc gcg ctg att gtc gtt cce gtc azt gce gta 240
Lys Leu Thr Leu Ile Thr Ala Leu Ile Val Val Pre val Asn Ala Val
75 80

ttg ggt gtg gocg atg gog tgg ctyg etg acc cgt tit gat ttt ege gge 238
Leu Gly Val Rla Met Ala Trp Leu Leu Thr Arg Phe Asp Phe Arg Gly
85 S0 C $5

tt tce gta teg ccc 336

aag cag ttg ctg acc acc ctg. ctc gat tig ceg
C Val Ser Pro

Lys Glan Leu Leu Thr Thr Leu leu Asp Leu Pro Phe Ser
100 105 110
gtg gtg gooc ggt tig atg ttc gte tta tig tte gge gog cat acg gea 384
Val Val Ala Gly Leu Met Phe Val Leu Leu Phe Gly Ala His Thr Ala
115 120 125

tgg ctc geza gecg caa ggc ata cag att ate tte gee ate 432

ttg ggt ggc
Ile Ile Phe Ala Ile

Leu Gly Gly Trp Leu Glu Ala Gln &ly Ile Gln
130 135 140

ccc ggt att gttt ttg gog asg ctg tte gtt ace ttec cce tit gte gea 480
Pre Gly Ile Val Leu Ala Thr Leu Phe Val Thr Phe Pro Phe Val Ala
145 150 155 160

cgc gama atc atec ccg ctg atg cag gca cag ggc gac agc caa gaa cag 528
Arg Glu Ile Ile Pro Leu Met Gln Ala Gln Gly Asp Ser Glu Glu Gln
165 170 175

gcg gca ttg ata cte gge gea age gyc tgg cag atg ttt tgg cgc gttt 376
Ala Ala Leu Ile Leu Gly Ala Ser Gly Trp Gln Met Phe Trp Arg Val
180 1B5 1380

gcg tta cte tac gge ate atc cte acc €24

acc ¢tg ccc sac atc aaa tgg
Thr

Thr Leu Pro Asn Ile Lys Trp Ala Leu Leu Tyr Gly Ile Ile Leu
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v Ala

gcg
Ala
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gce
Ala

Asn
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Asp

Ile
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gocg cte
Ala Val

ccg ctt

Fro Leu L

235
e gece
rhe Ala
250
gtg cag

Val Gln

gaa agg
Glu Arg

Leu Thr
10

Gly Phe

Glu Ala

Pro Glu

val val
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Thr Arg
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age
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Ley

aac
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gtc
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Ser

atc
Ile

gca
Ala
285

Pro

Leu

Lys
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Trp
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Glu
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Gly

att
Ile
270

ata
Ile

Arg
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Asn

Phe
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gta
Val
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Thr
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Tyr
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Ala Leu

Leu Pro
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Ala Arg

210

Ile Arg
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Leu Leu
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atg aaa aaa acc ctg ttg gca att gtt goc gtt tce gee tta agt gee

100

Gly Leu

Trp Leu

val Lesu

Ile Pro
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Ile Leu
180

Asn Ile

Gly Glu

Met

Leu

Gly

Llys

Thr

" 230

Tyr Asn
245

Ala Leu
260

Lys Lys
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Ala

Leu
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Met
Rla
Trp
Glu
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Trp
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ro L
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Gln Ile
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Tyr Gly
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Ala
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Phe

Glu

Trp
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Ile
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Gly

Ile
270

Ile

Thr Ala

Ala Ile

val Ala
160

Glu Gln
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Arg Val

Leu Thr

Ser Gly

Ile Phe
240

val Leu
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Thr 1lys

48
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Met

gac
Asp

gge
Gly

tgg
Trp
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gag
Glu
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Thr
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Lys

gaz
Glu

aag
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‘tat

Tyr
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tac
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ggc
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gaa gag ggsa
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gga cas tat
Gly His Tyr

cag att ttc
Gin Ile zhe

atc aag cag
Ile Lys &In
70

atc cgc gtyg
Ile Arg Val
85

a2t cccoc as
Asn Pro Asn

gte atec gac
Val Ile Asp

ccg tie gge
Pro Phe Gly
135

g3t aag gtt

Gly Lys Vval
150
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tsc
Cys
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ttg
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atg
Met

att
Ile

gece
Ala

age
Ser
128

aac
Asn

Val

gke ¢

Val

ccyg
235
agt
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ead
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tte
Phe

tae
Tyr

gac
Asp
105

gge
Gly

2aa
Lys

Gly

Ala
10

cct

=0

atg
Met

ggc
Gly

ggc
Gly

gtt
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30

acg
Thr

ttt
Phe

gag
Glu

tte
Phe

Yal

tta
Leu

aacg
AsSn

aaa
lys

tad
Tyr
75

acc

Thr

gag
Glu

ate
Ile

cag
Gln

Ser

cce
Pro
S0

acc
Thx

gat
Asp

tgg
Trp

ggc
Gly

gct
Ala
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2la

cgg
Arg

acc
Thr
45

aag
Lys

até
Met

atg
Met

ggt
Gly
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gag
Glu

Leu

cag
Gln
30

gaa
Glu

t cag

Gln

ctg
Leu

ggc
Gly

gat
Asp
110

atg
Met

aaa

Sex
.5

att
Ile

cac
His

cge
Fro

cec
Pre

aat
RAsn
95

gcg
Ala

ggt
Gly

ttt
Phe

cat
Asp

&

aac
Asn

gtt

Val

gaa
Glu
B0

gte

Val

2aa
Lys

gcg
Ala

gca
Ala

acc
Thr
160
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240
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100 ’ 105 - 110

Lys Ala Phe Tyr Val Ile Asp Ser Gly‘Phe Ile'Gly Gly Met Gly Ala
115 ‘ 120 125

Glu Asp Ala Leu Pro Phe Gly Asn Lys Glu Gln Ala Glu Lys Phe Ala
130 - 133 140

Lys Asp Lys Gly Gly Lys Val Val Gly Phe Asp Asp Met Pro Asp Thr
145 150 155 160

Tyr Ile Phe Lys
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<212> DNA

<213> Neisseria meningitidis

<220>
221> CDs
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<400> 29
stg aga cca tabt got act act att tat caa chtt tit att ttg ttt att 48

Met Arg Pro Tyr Alz Thr Thr Ile Tyr Gln Leu Phe Ile Leu Phe Ile
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<210> 31

<211> 285

<212> DNA

<213> Neisseria meningitidis

<220>
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<222> (1)..(285)

<400> 31
atg azg cza gtc aag aag teg tct tat ttt aaa tat caa zaa agy aza 48

Met Lys Gln Val Lys Lys Ser Ser Tyr Phe Lys Tyr Gln Lys Arg Lys
L 3 10 15

eaa acg atg aac atc gtt aza zaa tac get gta zaa gca gee Etg gca 96
Lys Thr Met Asn Ile Val Lys Lys Tyr Ala Val Lys Ala Ala Leu Ala
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«212> PRT
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val Lys Pro Arg Phe Tyr Trp Ala Ala Cys Ala Val Leu Leu Thr Ala
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<211> 24

<212> DNA

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Synthetice
Cligonucleotide

<400> 35
atgecgaaaaa aacttaccge ccotc 24

<210> 36

<211> 18

<212> DNA

<213> Artificial Seguence

<220>
<223> Descriptiecn of Artificial Segquence: Synthetic

ul 3.“—-“:'1 nn+1 o-'la
<€400> 36
gaatttgtgg cgcaaacc 18

<210> 37
<211> 24
<212> DNA
<213> Artificial Sequence

<220>
«223> Description of Artificial Seguence:! Synthetic
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<211> 20
<Z12Z> DNA
<213> Artificial Seguence

<220>

<223> Description of Artificiazl Seguence: Synthetic
Oligonuclectide
<400> 28
atggtgtccg tattegeege 20
<210> 39
<211> 24
<212> DNA
<213> RAztificial Sequence
<220>
<223> Descripticn of Artificial Sequence: Svnthetic
Oligenucleotide
<400> 39
atggettttt atgcttttaa ggeg 24
<210> 40
<211> 24
<Z12> DNA
<Z2i3> Artificial seguemnce
<220>
<223> Description of Artificial Sequence: Synthetic
Oligeonuclectide
<400> 40
24

tttegectteca gaagecaggtt tgge

<210> 41
<211> 21
212> DNA
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ggagteggca aaaaggtggg © 21

<210> 44
<211> 22
<212> DNA
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<220>
<223> Description of Artificial Seguence: Synthetic
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<400> 44
atgetcteet cacagtetge ce 22
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<223> Description of Artificial Segquence: Synthetic
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