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MENI NG TI DI S ANTI GENS Thi s i nventi antigens fromthe bacterium
Nei sseria neningitides. BAWMND?!M[[E”H@"@W’@%m ngitidis.is a non-notile,
gram negative di pl ococcus human pat hogen. | oni ses 5 the pharynx,

causing neningitis and, occasionally, s%??f’%"caerﬁ a in the absence of

meningitis. It ely related to Ngonorrhoeae, although ture
that clearly di“%(?gggéﬁ?i at es neni ngococcus from gonococcus i spﬁgggg)slé)gence
of a polysaccharide capsule that is present in all pathogeni c meni ngococci.
N. meningitides causes both endE$ERAMANNeIIMEMTGENSSease. In the United
States the attack rate is 10 0.6-1 per 100,000 persons per year, and it can

be much greater during. outbreak S Li eberman et al. (1S96) Safety and
i munogeni Sﬁ‘t‘%}"\‘)@“&n ’§gzlle(§ ?8{5‘5%"5%’[’& @%L"B}’?’ﬁ?ﬁﬁf%‘f'ﬁgﬂ’ .

A i gosacchari de-Protei n Conjugate Vaccine in Young Children. JAVA
275(19): 14%9- éS(QJ ; uchat et al (1997) Bacterial Meningitis in the United
States in ) %@@iiBJl\/Ed 337(14):970976). In devel opi ng countries,
endem ¢ di sease rates are nuch hi gher and during epidem cs 15 incidence
rates can riNeaedridméhitgedisispabn-hofle (D&n pegad ondiploedecysiiman Wathbgeni 1 YolbrEses
extrenely hjgh, at 10-20%in the United States, and nuch hi (%her. in .
devel opisng ROURDISEUSIEEGPEIRE T g RECEFIARA IS ATRYSRERIacY the RBSeRe T MyasitivdEisi ne
agai nst HaerRaprdimsd ioN fd48AEGRe, MthdiBRbittledtind &fat titarly\BfréBitles GRHBEoBECus
bacterial neningitis at all ages in the United States (Schuchat et al
(1997) supriom e@aeesguol thehpresspegniaielysacshasidn capsulsdhstsa present injall patliogenic

ser ogr oups n?egmlg <JdBni ngi ti des have been 20 identified. Goup Ais the

pat hogen nost ?t en inplicated in epidem c disease in sub-Saharan Africa.
Serogroups B and C are responsible for the vast majority of cases in the

Uni ted St at\ememiridifcdiBsbofied@nipad epiabmic diRase. MAROURRANSIaY hSathciang i¥ are
responsi ble for the rest of the cases in the United States and devel oped

count ri¥s. Othbperd AP-ABLRBVBEPEr Ve E Caluby BHT 87eqtes dysing quibreaks évep higherawn
pol ysaccharg g (296) %@fegpap@%muﬁéﬁe@gwwfw Rrddroups AN VIRO mehafilGHIN 25

efficacious in adolescents and adu it induces a poor I nmune response

and short ddligasaccharidé-Proteirt €onjugate Vaeninec imXowngh Ghildrerd J4d44 275(19)s14p2d503;

Mor bi dity rsalj , . - Thbs i S
because pol%gguacc% ﬁé"?idddéz) %X?%h%l&eéfx ?’ 8|£ %&eﬁ%ﬁé%@eﬁ%lﬁg{&; r]iE’{th&z% '}ﬁ"g t(J]é 'bzo weak
i mmune res 36 én dbalopirgnivahtribs elideond didedsy ratespare tnexdh ihighen arxbbduring. epfdeiniocswi ng

t he success of the VO 6544 PCT/ | B99/ 00103 2 vacci nation against H
0 | wer3ae sy Tgtes ek SIEGSS g5t WO OO BRSHR B emAMORE e ey EhE i,
devel oped anchoeyif dRULBEShie8 ahd HERGRhEH in @bvelphg lcohr®Fdsi Fllo e el iMgA0:HOR " New
and | nproved Vacci nes Agai nst Meni ngococcal D sease" in; New Generation
Vacci nes, <fithezoniygate ¥going ggpinsi Heamophigs igfuengae N.1ogpingiridinis she et @IS Ho et
al ( 1992) : hinGibd G4 i j ugate 5

vacci ne aga‘%gﬁgfimngﬂ?’%%g{;@cagﬁﬁgr%ﬁ léi %ggéﬁcﬁg%%ﬂoé?glgqﬁg%é%}m Meni ngococcus
B remains a problem however. This serotype currently is responsible for
appr oxi mat elagedO¥etheforgafisals capsuldn olysaechanide, e dekvigtags & Ninainglfidisdjaes baend
Sout h Anerica. The polgs_acchari de appr oach cannot be used because_the nmenB
capsul ad0 pdfspsfied KHPYRIR 1 e patheged mast offengmplieated in cRidgmiq digeaseyp SPRsBREHAN; ¢
acid that ismal $opl8sa M ind MarPREPERALibR TorlthSsiGnajdrity 9f é8&34h i UnftedQatbirar ance
to the antigen; indeed, if an inmune response were elicited, it would be
anti-sel f, inmwstdeeelepedicounminselerogsmipe W 1B A aest ¥ are responsile frithegest of Ba cases in

ol ysaconar'aoiseh Siulef SHF SeioRl Ol e TRHARL K8 AASIne BISMIPREMET 0 1 e
N-acetyl griewgvalend pdlysacqhaigei caoyihe goropmpsed of eavgmopst Ae Cs e and iV13antAltdewghci t y
unal tered (Romero & Qut schoor dé 1994) Current status of I\/%n' ngqcoccal

group B2 acbeeiowsinaplaroanie ad adbii, 4 dHect,s PORSATRUBS (FFREP 819 HORARAORI i Rev

7(4) : 559- 575 ) ectfdh! £k RANbMER RRI FRERASe. MorBRiNBandA AN SwbRMGepbHe UolcBMRb £X

m xtures of outer menbrane proteins (OWPs), containing either the OWs

al one, or CNRS (B197))cHasis beraprs ppliispccherided afecl-ecli independent@ntigens thatdpduge 2 waak ar e
bel i eved to_induce antj bodies, t .cldal { Vi i

appr oach prlwg geseonsé {hgt cg.mtoﬁg &%Etc“fr%ﬁeapelﬂl CUn%tgﬂ. Fo%%&rl(ﬁé ﬂgl:%;s'ucc-gps' of the

acCcCl nes are rnot" we aracteri ze ey are abl e

to protect agai nst the honol ogou rain, but are not effective at |arge
where there are many antigenic vMﬂﬂWMHM@Me out er nenbrane proteins. To
overcone the antigenic variability, nt vaccines containing up to
nine different porins have been constPiseted | eg. Pool man JT ( 1992)

Devel opnent of a neni ngococcal vaccine. Infect. Agents Dis. 4:13-28).

Addi tional proteins to be used in outer nenbrane vacci nes have been the opa
and opc proteins, but none of these approaches have been able to overcone
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gap extension penalty=1. The invention further provides proteins conprising
fragnents of the N. neningitidis am no acid sequences disclosed in the
exanpl es. The fragnents should conprise at | east n consecutive am no acids
fromthe sequences and, depending on the particul ar sequence, n is.7 or
nore (eg. 8, 1Q,,&bRs:420 14, 16, 18, 20 or nore). Preferably F@ﬁm&@o@ﬂems
conpri se an epi tope fromthe sequence. hf proteins of the invention can,

of course, be prepared by various neans (‘eg. reconbi nant expression,
purificati 0Uacf:fn%ncfglalns@mzﬁﬂlfeﬁzae C&%?gﬁ@'va@é{&ts ha%§1h§ sglrogro)xpsaﬂdanhgl Yde! Q¥
forms (eg. native, fusions . are preferably prepare

subst anti al fiveh@mdeand aeat the @nal Swalmwétebt}ngf(ldengerm MCWQnd Nlprmderagmtes des

or host cell a further as ect ntion
provi des anf\?@;’%l €s g%] @ tor}?w %”%‘F”Si’té’?%%"e’ ZddP 6{94@&'}.& e shal
or nonocl onal (lwﬁdsu‘mzy (hstapuirmzhn ﬁB(d992}) DRAylopibidnt aidl phastl @lifical tesWfy &Y 3hjaddte
PCT/ 1 B99/00103. Accordlgr})g to a further asBect t he i nvention provides
nucl ei ¢ Aci Xlacﬁ'BFrﬁ%ai‘?f MEPEEO%QUs frdAd fgl pacied V60Dt i de sequences di scl osed |
in the exanples. In addition, the invention provides nucleic acid

conpri sing 0 q | to_.the. N
meni ngi ti degﬁﬁg eot | g%ﬁ%e% rédl | sccfW glg 1?1% #ﬁe gxéaugr%ﬁte}’sﬁsy%sl) OHS&’E for
Furt hei rnor mprmdxmatclm\ﬁém mfantapmemngias 1m11ne [Umited atatesl, E/\Anonehartda‘sbuhybmieﬂéas &hd O
the N. mninitlg‘es nucl ei.c_ac gdi | osed, i n exanpl es ageferaf)n}/
under " hi ghPEY¥FS r?c"g?*’mé%‘n"ai“ﬁ‘%‘ %Eseé grauEsske o °a®“1 ‘3%@ acghagigg igpgolymer
sol ution). M&(izﬂb-ﬁnl@ﬂ INClace 19 NiRfut 2Bkl adfidl ﬁﬁf’@.I%@p@ienilhﬂﬁ&nﬁﬁm%eﬁuﬁeﬁll@lﬁ0
provi ded. These should conprise at |east n consecutive nucl eotides fromthe

N, meni hYi t folegance odbrpitigen; dndeed. dicasdrumung responsp erecsligiteds it wopldrbe gaiseheed n
is 10 or mfh@ref‘o‘?@uﬁ'd%sxrai:f% InlGrdertB avéid i c?lénon?‘gfi auttmmafiny ind ", @uce ﬁ,?o%cqbé‘g_ to
a further aspect, the invention provi des nucl ei ¢ aclid encod Ing the proteins
and prot ei nmimwgnxemsseoﬁhet msulnvmsamhandet hash fu| igstancs obebre CIaq:nmllyl mbdified hat
the inventi Vi ei ¢ aC| ISI sequence e nt ar

t hose descri (P o@g%f'ace ‘f%"“ﬂ%ﬁ’f‘. SEn lgny &? 4] nlﬁavﬁ) g‘?ﬁc 8¥e| C
aci d accor dilmger‘e(b (Rdraerd r&/emtscmncm%ptuﬁe:urMs &fawanﬁgmamﬁl groupTBiyactiny s

Or gant S 1 1 CBRRSEE EePeylacorsor ATPoL L abotio 6Y AR ok mgl e St anded,

doubl e stranded, vectors, probes etc.). In addition, the term"nucleic

acid" inclug @l@?ﬁ ]E%Ié, gﬂg, Sl %ﬁﬁ%

cont ai ni ng m)%n e g(g’ nnels y ﬁée%lhé{;)ﬁsédpt P%ie&%ﬁﬁ‘g? C acf@ﬁm% Otems 20
Accor di ng t@MPs‘)monﬂammmbeahq OMlReallomA enOMPs epiahed gering ot detetedod mgrclm 419
nucl eoti de U ent | e e e an. .vec S

cells trans g&négaq hseﬁ% tOvlé’c G ib é:’?:%frh | %(18 kt gac{e"f idal zﬁ%e“r'&yaérhesc?pp rotaﬁé

i nvention ppxﬁ&dcd@&cﬂmmmmllmhmﬂeﬁzeﬂgrhpy m’eei;lato }ﬁdﬂédt baxnihst thamdw’xcmsgous

nucl ei c Cld accordin t he inventi These conposi.tio wtable
as vaccPhesST% Ut,a{?glpg?ftﬂgtlve@} large "ﬁﬁ“&dﬁ%%?’%‘a?’éaa’ﬁ'ﬁ%? Varigyts &séhq‘?‘r%ﬂ

conposi ti ONgroteins. \'1@og&bé)n@élﬂérmﬁ@&é@iﬁﬂaﬂ@lﬁﬁnvﬁeﬂbﬁcm&\é&ﬂhhﬁﬂl@uﬁioﬁﬂ-heﬁliﬁ&‘dndes
nucl eic acid, protein, or antibody according to the i nventron for use as
medi cament spc(reg havgdeerpponstrmsteyl (¢gr Peoiman &5 H@gfgullevﬂeegeﬁ@%a meninggrassal ypeiicdes
Uhe use of e Skbr26t 1 0760! Elafion 8 or b BOYYATF Aokl LB MUGNLOD 11
t he manuf act Icanent Tor treating or preventing infection
due to Nei s&ebpaéndtoacpmtenra bit nbrje o titbisagpposthes haeabgmﬁbla‘topveieirmhft ngigethe 5

pr esence, of Ne er| Li bodi.es ral Nei sseri al
rcter | 42 CaMABRO(ra e AREES Sl p o The Pir Bih e B PEE bRy SR T
Nei sseri al hﬂ@a@éboﬂl sxﬁatdkxbl@ses&ergeaérat%s&&rcldal dibodiee capalle SAELIng Borddlogdlus ai n
(such as N.gonorrhoeae) but are preferably N. nmeningitides, especially
strain A stiddieleraipesps iangi Kacaine THA)A99@ht i on al so provi des a method of
treating a patlent conpri sing adm ni sterlng to the patient 10 a

t herapeutic ef fectivye amount of nu rofein and/ nt i body
accor di ng t‘g ﬁ@n |"1W\9‘ér?'¥t°\f ﬁqucﬂft?c%’l‘%’is @ra.x?aﬁef ﬁF g‘écgf)céic d Boppercta §8’?ﬁ |aé§1)
provi des VagroRiis (¢ BE256467714 WORSESS 2, ®ht this @biGiongeaps ﬂinqblldﬁﬁ Thé plohRion of
invention is provided, conprising the step of culturing.a host cell

accor di AY t ®rthersequeRcesRouldPraNidean opRATRIRLLY toridentifyiseqreted C"p?’@f’gfl proteins that
expression. 15 A process for producing protein or nucleic acid of the
invention is provided, wherein the protein or nucleic acid is synthesised
in part or in whole using chem cal nmeans. A process for detecting

pol ynucl eotides of the invention is provided, conprising the steps of: (a)
contacting a nucleic probe according to the invention with a bi ol ogi cal
sanpl e under hybridizing conditions to form duplexes; and (b) detecting
sai d dupl exes. 20 A process for det ectl ng prot e| ns of the |nvent| on |s

o o, o . o, = -



application are believed not to have any significant honologs in

N. gonorr hoeae. Accordingly, the 25 sequences of the present invention also
find use in the preparation of reagents for distinguishing between

N. meni ngi tidi.s and N.gonorrhoeae WD 99/36544 PCT/1B99100103 -6 A summary
of standard pegnﬂ¥3g5§ and procedures which nmay be enpl oyed ﬁ@?ﬁ%ﬂ&hﬁto
performthe invention (eg, to utilise thg_disclosed sequences fof

vacci nation or diagnostic purposes) follows. This sunmary is not a
limitation 8 plhnddideas fopthe Brkund b bnd WhiMESe £t aRkYeBiSalll RAtapTBYor AR K&,
but are not required. 5 General The practice of the present invention wll
enpl oy, unl & obtheddeptified proteinteouldde coropppenis ¢fsHithcioustvacsivad agains mehingasberos| ar

bi ol ogy, m grahi i . . i | i re within
the okt i1 of s ebEbe g RRIRL BE DR A0S LIRS s el SR b iy o
eg. Sanbr ooke ddbipenantaof vatoines aghinsfall pdapedio Vyisdingial , Second Edition (1989);
DNA d oning, Volunmes | and 10 ii (D.N d over ed. 1985); digonucleotide
Synthesis (MJ. Gait ed, 1984); Nucleic Acid Hybridization (B.D. Hanes &

S.J. Higfyi n"FTHEANVEMNBKON Transcription and Translation (B.D. Hanmes & S.J.
H ggins eds. 1984); Animal Cell Culture (R 1. Freshney ed. 1986);

| mobi | i zed~Cell s..and Enzynes. R _Press,,,1986): .B. .Perbal , A Practical
i Ge 1 o Wl SR itah o torh SR dekla i gy Rk
(Academ ¢ Phesamplesc. ), especially volunes 154 & 155; Gene 15 Transfer
Vectors for Mammalian Cells (J.H MIller and MP. Calos eds. 1987, Cold
Spring Harbor Laboratory); Myer and Wal ker, eds. ( 1987), | nmmunocheni cal
Met hods i n Xcelse pravideprprising compiing seguen¢cabamielorens fieckaying [sepiensa jdentSy biodls,

(1987) Protgin, Purifi | QR Lnei r LEE Menaecond., Edi 11 on
(Springer- \/g'r 'é'g& "KES\??'%J g&n%l S@h’%l‘ég{?ag‘?&agﬁ% %grr}é’#g'll)ﬁpﬁ%nﬁo notgtffl F a'%\(ﬂﬁrrres I
|V (D. M0 Wedegueadegith€dedree dBsanbawe identirgl s pref@&ifhy) greddd thah 800 aegdoak) D0%y8084, oons f or

Publ § cat i on o aPRRE GroRdiesRame A Peunt GRS FULAsis i giots of the

i ncor por at egqhencdsWidcididd maheemghes. Typidany,t J0ealidektity bPRoMeivweEd Swddprofelfs kAt ent
applications 9800760. 2, 9819015.0 and 9822143.5 are ' incorporated herein.
DEFI NI TI ON Pssidereddnpe a infigttion ohfuartipmpl gagvalence. ddepiy beeen thepretpiasis grefepbiihen
at | east 8534d¥inbEbPite SRfithi WatetnRhdbmdisyy iedrch ARFRMRQ Fhilbitei$n e MPSRCH
Preferably, X conprises at |east about 90% by wei ght of the total of X+Y in
t he conmpbsirrpgem (Qufprl Yeledularkh biiyg anaffinegep seatsd With 9Zouelers gapeareioyehiny Idendyht .
WO 991 36544_PCT,]| )3 _7_ The term "conprising” neans "including" as
wel | as "co%agie’s“%'l’%g'%‘éeggﬁ'corrposi tion "conprising” X may consi st
exclusively of X or may include sonething additional to X, such as X+y, The

term " het er pheaginfion ity Frodifes pibreids CorYaHsha! frag MBS BEME N dnaigiralsantigd acidund
together in nature. The conponents_my be host cells, genes, or regulatory

regi ons, sutAUeASESFisslopRddn the exprpplen, Ghe fragments ghopldcomprRs b leesh REBHEHTE M ot
found toget fgis flofh thetddhéheed £4BYdepaRifbRAGEd RRichROKLIG e, n357 Yidle @2, 20DRET
het erol ogous to a gene is operably |linked to the gene. Another example is
wher e a2Nei k& &6,i18] 20erqurseic Brefesably the fiagaeji compsiseanipitare frpsthe gsguence.A f urt her
exanpl es woul d be two epitopes fromthe same or different proteins which
have been senbl ed i.n a sin Ieg§r8tein %n an qihan enent no foqpq?ug
nature. 10 Profeing iof, tss INYSPD C&1hi 08 50U b PEHRGH J¥ VBB 2868 SREE Pt

initiates angrek@paiMationTRin 6 duftitre CherRiGAl $iHikesiS 0/c)) A&Fin valbahfonhs @R native,
expression vector. The origin of replication behaves as an aut.onopous unit

of pol ynucl Bsiensesc ;- dbey wapreaably preparecinsabstantially g form (ie.sabsantialty; fss fTer
its own con I 100 L:.cation may be needed for a vector to
replicate i%tﬁ%]\brgépr{z {ﬂ lgtr)n}?g{s%ehg’g(%tfﬁth h certain origins of replication,
an expression vector can be reproduced at a high copy nunber in the 15

pr esences of Atdagiip & Giherdspech fidtifveRonird vides adtibediessiiich Uhashe@pradingoThege ns
are the aut ononousl replicatinq sequences, which are effective in yeast;
and the vi r@py hemkx@{@eh?r reqoglenglyaad may bysodquced by any spitablg fregps- " sequence i s
defined as DNA, RNA or amino acid sequence differing from but having
sequence identity with the native or disclosed sequence. Depending on the
particul ar sequence, the 20 degree of sequence identity between the native
or disclosed sequence and the nmutant sequence is preferably greater than
50% (eg. 60% 70% 80% 90% 95% 99% or nore, cal cul ated using the

Sm th-Waterman al gorithm as described above). As used herein, an "allelic
variant" of a nucleic acid nolecule, or region, for which nucleic acid
sequence i s provided herein is a nucleic acid nolecule, or region, that
occurs essentially at the same | ocus in the genone of another or second 25
i solate, and that, due to natural variation caused by, for exanple,

. o Y o N I N 1




| Oinitiation site. The TATA box is thought to direct RNA polynerase Il to
begin RNA synthesis at the correct site. A mammalian pronoter will also
contain an upstream pronoter elenent, usually located within |00 to 200 by
upstream of the TATA box. An upstream pronoter el enent determ nes the rate
at which transcription is initiated and can act in either 0“?}}159@}&1%?

[ Sanbr ook et al'® 5)165@9) "Expression of Choned CGenes in Marmi i AN S.

Mol ecul ar Cl oning: A 15 Laboratory Manual) 2nd edJ. Manmalian viral genes
are often hhghlimexRedredpeRdnbAv&tion BlooRE MeRl: aEﬁQ%pnMge{h@We%@?%F nces
encodi ng manmal i an viral genes provide particularly useful” pronote
sequences. 'Weleapdessqyenedsidéhelosdddn Sig4Ranepiest 91 agdivantterinventions QrOM@mmrctput apibr

S ot ex vi F LR ok soBe el o B b LS BRRTRASD) e Mol BAS ms RS

genes, suchsegntdsalistsedie theekahpled hei oner n gene, also provi de useful
pronot er sequences. Expression may be either constitutive or regul ated

(i nduci bl e}, depending on the pronoter can be induced with glucocorticoid
i n hor nmine- Fuethpromwsd, the irehticn. provites prokenidevhith camhybritisrtoelre inemegitidis nucleic

h th the d bed. ab ]
AR c S R R S A e R

sequence t hatx9san0.8% SHS soliktdhe transcription up to 1000-fold when |inked to
honol ogous or heterol ogous pronoters, with synthesis beginning at the
normal RNA start site. Enhancers are also active when they are pl aced

upst r eam orNubdeimarid @aprising fragrhents of s segpentcasrard aliotpraidednTisis¢ shouldreomiptifeer

nor mal or fI| ed orlentatl i stance.of nore than 1000

nucl eot i des™'f rag i CRECHHS R, g?dt'f‘ﬁfaﬁ?lgttﬁ%we'feng’lgf”%(s Sf@'f??‘fess%‘fq’e e@@“‘ﬁ%f’n the>37.
Al bert sitet mkticular 3@8&):«3 Mih €@ od radre Bigak oty 15 18201 2%; 36,8851 40 atsbrexd. ] . Enhancer
el ements 30 derived fromviruses may be particularly useful, because they
usual | y have a broader host range. WO 99/ 36544 PCT/ | B99/ 00103 -9 Exanpl es
i ncl ude t heA®suingéas fustheraspectethp mvension providésawreleie pciggncoding®Bs proeiyBAndproteits 1 |
and the en derived fromthe long term nal repeat (LTR) of

t he Rous Sgﬂg %{S {r?lg‘s:m? Fornman et al. ( 1982b) Proc. Natl. Acad Sci.
79:6777] and from hurran cytonegal ovirus [Boshart et al. (1985) Cell

41 :521] . Addishdulnalkd Ye aproRated handRlifvediich prodidésohrieicCacid dorhBtsmipseqtdrcye
only 5 in the Presence of an inducer, such as a hornone or netal ion

[ Sassone- CHeBIPleRentapdp dhase descritgd ghove (agnfes antisense or OBREPURASES) At i s et al .
(1987) Science 236:1237]. A DNA nol ecul e may be expressed intracellularly
in m | i els ers uence t] Kk DNA
nol ecm? ﬂ“& da(%%tosr&e)l Y s?gna‘rﬁnhoo %‘gredg)ea‘frgﬂtaﬁs gﬂeyr“rﬁr}n§§ ‘#‘Chtewgcafs

r econbi nantsyﬁmésngrfrromvgchbmazl onaPBl Ablgbrariesfidm thaiorganismhiselfi eicd asheamddd Vayiothe
ATG start cpdon esired,, 10 the term nus may. be cleaved fromthe
protein by HnW¥r55‘g eﬁgﬁ‘ﬁggi@ﬂblﬁfttﬁ?d%&?ﬂfﬁeﬁr F%‘i‘g/he Al ternatively,
foreign proteins can also be secreted fromthe cell into the growth nedia
by creati ng,GRLHBE e tg}-ﬁ Eﬂele?cC&éL £SndifiR! PRACH g%@\ faH3 2RE R UpnSlbfuet WHRA Lsed
of a | eader sequerce fragne at provides for secretion of the foreign
protein in thesswahthiaing owdified birkbbmes 2ot ylso péptidenuieic aoido (N4} gig si t es encoded
bet ween the | eader fragnent and the foreign gene that can be cl eaved either
invivo 15 or in vitro. The | eader sequence fragnment usually, encodes a

si gnal Hept Mererdingpaifuther aspeghfbe inpmmeen Pfo‘éiﬂ'ferGCtaré|°€f§1°r\‘/§|'ﬂgdt‘l‘°lﬁ%/tfd€é‘fq“€ﬁ‘?€s of
secretion o txteemr%g geetbrésglgmtcttﬁs)caﬁt host Jﬂeﬁ@mva WHE sichivB@éist e | eader is
an exanpl e of a |eader sequence that provid for secretion of a foreign
protein in manmalian cells. Usually, transcrl ption term nation and

pol yadenyl aA'womxxs@tq kiétlﬂﬂﬁﬁaspedt Q@Ethhﬂc&lﬂorbyrovﬁﬂmmhtbmm(mebdmprﬁﬂtg@rc&em,egub(atyor y

regi ons | ocat he transl ation. st codon and thus
t he pronot e¥® réH‘ﬂﬁ? §°“§ pgcgrting;p thedpyentigy- ggﬁﬁé‘ﬁ’&@sm?‘w"@‘ G[Sé‘}lﬁiq aﬁ‘fm‘fshe

mat ur e MRNARL fhsfaRdcBihs B4 ﬁéstlearesgt%l b1 o5 iRASAogkkiabenepobinbhonal cl eavage and
pol yadenyl ati on [BrnstreF et al. 1985) CeII 41: 349; Proudfoot and
VWhitelaw ( 1988) "Term nation and 3" end processing of eukaryotic RNA. In
Transcription and splicing (ed. B.D. Hanes and D.M  over); Proudfoot
(1989) Trends Bi ochem 25 Sci. 74:105]. These sequences direct the
transcription of an nmRNA which can be translated into the pol ypeptide
encoded by the DNA. Exanples of transcription term nater/pol yadenyl ation
signals include those derived from SvV40 [ Sanbrook et al ( 1989) "Expression
of cloned genes in cultured mammalian cells.” In Mlecular doning. A
Laborat ory Manual]. 1 WD 99/3G544 PCT/1B99/00103 -10 Usual Iy, the above
descri bed conponents, conprising a pronoter, polyadenylation signal, and
transcrrptron ternlnatron sequence are put together |nto expressron

o o, .



are allowed to reconbi ne. The packaged reconbi nant virus is expressed and
reconbi nant plaques are identified and purified. Materials and nethods for
bacul ovi rus/insect cell expression systens are conmercially available in
kit formfrom inter alia, Invitrogen, San Diego CA ("MaxBac" kit). 10
These techniques are generally known to those skilled in the ar d fully
described in Sufffer¥ %nd Smith, Texas Ag cul tural Experinenfggé%ﬁﬁgﬁs

Bul letin No. 555 ( 1987) (herelnafter ummers and Smith"). Prior to
asering, ! NeeENen TGRS, RIGL0LS Bk %E%tmog?nﬁceoﬁdl},g BRSNS B use
genone, the above descr conponent risi a praonoter er ?If
desired), c@dnngwseqmdngesm&mnnbeﬁegmgmmmdeaﬁmsﬂem$¢mhmksﬁnumﬂﬁmuddtbﬂm

sequence, are usual erne |ate t ranspl ace

construct (Tl RaniheBr BETER: bblerth b R BB oL AP BIRGRE TG areingnc
operably Ii mk@thvl‘eﬁtgigl iafeotion aleewmm:serxalmhdmrﬁt eu)gaeaheg)os@caﬁdage\m fdr detetigvaRd
set of operabl ked regul atory el enents; or nultiple, genes ul at ed by
t he same setP's “cFé’gmegfeé‘f’gbaé?feé‘ﬁﬁh?fsamlp‘?ﬁ“'érrﬁ‘éfiﬂll agpipstMNeiN e} Q?,“éer‘?@n%“dgflir@lt)lauct s
are often mMelRtAIIGRH chilrale Enﬁﬂ)'o!h ain$t Welsedial &&ﬁ%b&é%&%%ﬁ%ﬁa b POERY

(eg. plasmds) capable of stable 20 maintenance in a host, such as a

bact eri um TFbesias@pbtraosuddi as|V. gragrehaeae)dpt ire prefessbls i steaingitidisuespedidllywiraig At t o
be nalntalnegmnghﬁsﬁghkeble host for cloning and anplification. Currently,

t he nost cormon used transfer vector for introducing foreign genes into
ACNPV is pAc373. Many other vectors, known to those of skill in the art,
have al so begRifesicdARE proVidesLméthsd ofdeatin Q'batﬁ%tam?xln isinB YRR rRtefilfHoGhe ﬁalnErﬁr S
the polyhedrin start codon from ATG to AIT, an which introduces a

Bani -i | 101 o@i theyapqutieally 2fisetive aount @fdmlgwra@wmpfm@rm anfer Atibody eecording twthand
Summers, virglogy (1989) 17:31. The plasmd usually also contains the
polyhedrln ponad%nyIation signal (MIler et al. ( 1988) Ann. Rev.

M crobiol., 42:177) and a prokaryotic anpicillin-resistance (anp) gene and
origin of repkdrdigit®@furth@rasselscté indéntion gropidePagions Pecessds E. col t. WO

99/ 36544 PCT/1B99100103 -12 Bacul ovirus transfer vectors usually contain a
bacul ovi rus pronoter. A bacul ovirus pronoter is any DNA sequence capabl e of
bi ndi ng a bacproeass fan sroRn¢ingprbigive phibe inam!io'n as prpvidednepmpiniging dhversteprof swituide at o

3 v anSC kol aRbrafhaR He ARG Cof s ShicH AL ARGkl 0 TRNA A
pronoter w I'lT have a ﬁanscrlp ion T Ait |on reglon s usually
placed proximal to the 5° end of the codlng 5 sequence. This transcription
initiatiegn regroeds b pkhding polelsde fuddic MNPMBYE MUBHiaS B pPadvidid[\ghértih thedistein
transcription initiatjon site. A baculovirus transfer vector may al so have
a second doREPYFIGGqidis supthesiepdingart or ippvhels using chemicabpeans; s ysual 1y distal to
the structural gene. Expression nay be either regulated or constitutive.
Structural gge [ S [ i.nf.ection
cyel o pr oviaRoges R SAPARE ¥y b RaR o PBE sRbl S rb S odfbofink ichons BERS) 2
sequences debhtadihgfamocieit pobe ercerdmpao the iryehtiva withradiolpgi¢ay bkentiiOmder lutbei'dizing

Fri esen et al 19 The Requl.ation of ul ovi rus Gene Expression,’

in: The Mol éﬁ’ﬂﬂ"&‘gns gﬂ%&yplaeseagﬁrﬁ‘ﬁe?‘%é@dEsée"ew ter Doerfler); EPO Publ.
Nos. 127 839 and |55 476; and the gene encoding the p 10 protein VI ak et
al ., 88) o, %ﬁ@, 3] conftignces
can. be eri v"éE"A ?ersﬁp%eé%gé&rg? ﬁg%fcﬂ?eg%] e Eﬁ?ﬁ%dp&)@ﬁ E&lgh{e% ércggt pcroot e?ﬁs
such as t he daasctibody |a¢cusilrpg1b yl’reexﬂ»renmmgeﬁea fiGlagiba sahple widentonditivERjtatde fom the
73:409). Alternativegl ce.the SI nal s

post t r ans| atfPEREP" af'f’%’é‘% H%cnfg’EiB *Fs 2 C{@L‘gﬁt“?eﬁﬁaf%é’mé’?eé‘ﬁvage

proteol ytic cleavage, and phosphoryl ation) appear to be recognized by

i nsect cell S{Jnlﬁcgqhé E@uélcwalkﬁosre@qH'Pmeﬂb]@S@C{hgtsb n@Q i ISR the present
accunul ati on SO appear e conserved between the invertebrate cells and
vertebrate agplietion eabl@mdomt tndmveu any signifieant lganwlogs o gengrrhgeae heserdingly. dhed

fromge encodi n uman

315: 592%3ur?ﬁ%“°521§gf F‘e PR “eé{‘é’F“r%g 6%{’) F%l‘égga ii‘” r"h°f(‘?11‘%§’ﬁg for hlfg{“l’lé“?sfg?s)
Mol ec. Cel | .beRieeh N.iendis2is dA0 Wegondrrhdzae Smi t h et al., (1985) Proc.

Acad. Sci. USA, 82:8404; nouse IL-3, (Myajim et al., ( 1987) GEne 58.273,
and human gl ucocerebrosi dase, Martin et al. ( 1988) DNA 7:99, can also be
used to provide for secretion in insects. 25 A reconbi nant pol ypepti de or
pol yprotein may be expressed intracellularly or, if it is expressed with
the proper regul atory sequences, it can be secreted. Good intracellular
expression of nonfused foreign proteins usually requires heterol ogous genes
that ideally have a short | eader sequence containing suitable translation
initiation signals preceding an ATG start signal. |If desired, nethionine at
the N—ternlnus may be cleaved fron1the mat ur e proteln by in vitro
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WD 99/ 36544 PCT/1B99/ 00103 -14 virus) of occlusion bodies. "Current
Protocols in Mcrobiology" Vol. 2 (Ausubel et al. eds) at 16.8 (Supp. 10,
1990); Sunmers and Smith, supra; MIller et al. ( 1989). Reconbi nant
bacul ovi rus expression vectors have been devel oped for infection into
several insect _cells.  For exanple, reconbinant bacul oviruses n'
devel oped for,“FH?@%¢5lias Aedes aegypti_g , Autographa cali?%ﬁ%?%gﬁﬁBonbyx
nori, Drosophila mel anogaster, Spodoptera frugiperda, and Trichopl usia ni
(WO 89/ 04663%uméarhg sehdardaéchaiques afd §8&Hurds wivich Mby beBnpl&y3d inded i peffbIB ik
Nature 32| :718; Smith et al., (1983) M. Cell., Biol. 3:2156; and see
general |y, HVE&on (egeto uiilise the diggpsed seaypncepforxpqeinatipn,or diggastic purposes) follgwy. | s
and cell cu r@nﬂgf' e ' : [ . i d
fusion exprgggfon 0 k%gﬁﬁetergﬁggghgkgﬁnggb%?@% n&ﬁégﬁﬁ%@mgn&ﬁ%Eugﬁﬂmt
bacul ovi r usamxprregsiedn system cell culture technology is generally known
to those skilled in the art. See, eg. Summers and Smth supra. The nodified
insect cells, ma 1then be grown in an appropriate nutrient nedium which

all ows for g%%%ée mai nt enance of the plasm d(s) present in the nodified

i nsect host . t [.Q1: Produ ' ' ible control,
the host ey barcs it EBRKEE SR O ERy 85 15148 HIHAL: LEEHEL R RO

Al t'er nat i velkeghnigueesiomaxquiae blapy, mBrobiniepy] fetdrhivsant DINA, pndshnsinoligh | wiiieh are

conti nuously.expressed.into th dj um and the ri.ent medi um nmuyst  be
cont i nuousl tg‘i"rtﬁeu’fﬁ‘;f ahythe gHt %‘@ﬁrtg‘ﬁﬂ\ﬁf’??gar £ ﬁépl‘b‘%ﬂﬁ’il?' "(?)Phei Ijeratuessse. SAgbrook
augnment i ng Applcghrediont,Td Esbofaror) ManRaIOSHSHd EBNoR @8 DA Ebnlig, Blhes 1 and

techni ques as chronatographé, eg. HPLC, affinit{ chromat o rgfhy, ion
exchangdOchfiothal dglexgsied. 188%; Oligprusteotigh Syrahasss: (én Sart yedgl 38 e Mucleic Acid
centrifugatiQn.; v, 1y . t N j ;

or ocuct may SeRTIED SR 23 Mlenplas, I8¢ THEer Blol AR ARLLAV RS el 1
any insect pr®idiggnswts.dhBaraiabidelidadme @d. Frestnke edrd 88QnrmanobilizellC¢listandm

l ysis of insect c SO t [LoVi a_.pr,oduct ichis.at.le )

subst ant i al ?zyf”FSegh‘L?P r?FS’slg%g)at#? i@fbaie/q‘i.j ?’Eﬁﬁg?"éi 9 fo%égulgngﬁ’"’”g (584); the

pol ysacchar iMieds InnEpislbgt @riedidadeniit P&l MneX EspRille VoluiRs ABD BN asE; Gunst
cells derived fromthe transfornants_are inqgﬁ@%ed un&s Cﬁggigion i ch
2l 1 ow exr edEeir Tarrorier Marestin ki Ot Sls e Nab droleg e idr il Spmpe Haos
condi tions Wabdratd9): ¥MayeteR8 'WAKdr, 4880198 EmAamberemlidal SRIBAL iR CellldAWRYRéculdr he
conditions are readily ascertainable to those of ordinary skill in the art,

based upon V#eigy (AcagemigRresss Londenk Seopes, (1987 rafein Ry ificaiipy: Hrivesimdesand Prigatige:

pl ant cell : § t r i It he
Bt Exorpl SRR e R Ny G L R o P b o oL
descri bed i APt Weir anddh CaBlackwaBdg 9986544 PCT/ | B99/ 00103 - 15 US

5,693, 506; US 5,659, 122; and US 5,608, 143. Additional exanples of genetic
expression in plant cell culture has been de cribeg_b .Zenk, Phytochem stry
30: 3861 203g§tndard ghpreviationsferpyclsptigss andamigp agifls AF Byed;in this srrafica %‘%ti des may

be found in addition to the references descri bed above in Vaul conbe et al.,

Mol : Gen. . - 33 ; . I .0l ogy
53 407- 416 T BRIFHH AR, o B oSG g inSlyitho dRUEEY Blorlel 27
et al., Genén patiGfB-1856ontch®3)UK Whterttapplicagonsd80076MI2¢c P&1%01 %¢ auts 92§47 atla
15:2518—253%@%19%%%5 Wrsel et al., Mlecular Mcrobiology 3:3-14 ( 1989);
Yu et al ., POPES DIRP: 253 ( 1992). A description of the regul ation of

pl ant gene expression by the phytohonnone, gibberellic acid and secreted
enzynmes ind%?gmﬁa% gi bberellic acid can be found in R L. Jones and J.

MacM I |in, erellins: in: Advanced Plant 10 Physiol ogy,. Ml colmB

W | ki ns,25ed.A coh@R4tidn dormammidpub isi “siitisaagtidliyrfice off, Y Whadaieasyi’% Biwdght oRdkest@nces

t hat describe _other netaboligally-regul ated genes:  Sh . Pl ant | | -
2:10271038( *900he coipesition iK. Prefprgplyy % comgprisg: af—‘%‘ﬂ‘@?"‘t‘%‘%é’b)""ﬁ‘%&ﬁ&% total,of

H ckey, ProcgWalde co&%@éjﬁon,sﬁforc $3éerhBi3 Gt £33 Fodul 984 br JVERI99AILY Yveighl N

techni ques known in the art, a desired pol ynucl eoti de sequence is inserted
into an 15 expression cassette conprising genetic regulatory el enents
desi-gned for operation in plants. The expression cassette is inserted into
a desired expression vector with conpani on sequences upstream and
downstream fromthe expression cassette suitable for expression in a plant
host. The conpani on sequences will be of plasmd or viral origin and
provi de necessary characteristics to the vector to permt the vectors to
nove DNA from an original cloning host, such as bacteria, to the 20 desired
pl ant host. The basic bacterial/plant vector construct will preferably
provi de a broad host range prokaryote replication origin; a prokaryote

sel ectabl e marker; and, for Agrobacteriumtransformations, T DNA sequences

I o, e Y o, o



All plants fromwhich protoplasts can be isolated and cultured to give
whol e regenerated plants can be transforned by the present invention so
that whole plants are recovered which contain the transferred gene. It is
known that practically all plants can be regenerated fromcultured cells or
15 tissues, includi but not limted to all major species o e
sugar beet, cot‘?’ﬁgg/yﬁg?4U|t and other treesy |egunes and vegetg 'FMB%@@?
suitabl e plants include, for exanple, species fromthe genera Fragari a,
Lotus, Medi CAgQernfROMPNGIY’ Sneark! lnf:ﬂh:hg”@s whll hRdiddg’ éghgaampo%)m% hiipgem
Ger ani um Mani hol, Daucus, Arabidopsis, Brassica, anus, Sina |£
Atropa, Capsf ENCOMAN EFAUSIVERY 9 KyPa Ay mcll’?@:wmﬂsﬁmdlmhdé@ Xasvsh asﬁﬂ‘énum
Petunia, Digitalis, Mijorana, C chorium 20 Helianthus, Lactuca, Bronus,

Aspar agus, i rrhl nu Her,er.ocallis,. Nenesia, Pela oni m . Panji cum

Penni set um A&ﬁﬁﬂﬁ’c s mloggégnéeé‘?’%to “%6 BIPEJ‘F%E%’F%O"C%@G%Q%“O‘ g?"ﬂf’vﬁ’&? o, N e ne,
Lol i um Zea, ThE'coinp6néits n@be HMCII@@%%%g@IﬁtOW@E@nJ Slichl2€ BrRRRteR! ARRoUsR Nk
from species to species of plants, genera y a susfgmenm on of

t ransf or nmed *&fewlwuaswwm Cid nvtrf@méme gr ippatrgethpeeasy C@@@me@@n@s Whenfaj r st

provi ded b Il us
and subseqﬁ ?/mﬁ %%?ggga%lt%z %’gaé{l?@g?mg hﬁ% %%?er(;%ﬁmt &dﬁﬂ%é&%ﬁﬂ%ﬁ é}é‘
fromthe proVaperds Squm«ps hsemhgouimmwﬂ f’gﬁxrtmrrcaaxqalasmuwthcmb e;ﬁmhersyos
to formpla cul medi a. gener .N _various an.no

ci ds. ang harab i fart o, AR rpRind et B e besSReR o 1 SEEI0 HAAE G
to add gl ut adfiafigentehtncd fidhnd iGlatuee t 0 the medi um especially for such species
as corn and alfalfa. Shoots and roots normally devel op 30 sinultaneously.
Efficient regeneration will depend on the nedium on the genotype, and on

t he V\O099/@6mim¢nlm@nbiBmglyml®0tiﬂsaeqmeyw@mattihiéar@ﬂmducgﬂat¢Sfremlt¢e®® afhr ee
vari abl es ar t I

r epeat abl e. H%H%%EJU%L% n%]a%:%l%?pr%:s(g@w%& 1'}19 Qn%@ OHéhl (%86n§1|%¥1e gj%’jral"(;’tagton o1 >t he
i nvention nayuttmépelymm&toedh x@phcaﬁdnemﬂﬁﬁawﬂl sapaliltief ipplivaternunderyitsevrecchtreic Aed
fromthe whole, p red roteln of the.5

ere the de
secreted i nt°(5’gt’1‘R{ ?Pé‘ﬁ"i“lfr‘hmﬁy Eb Hﬁg ‘{Z'lér FeiNd °éf?tt§ﬂ‘catﬁ\l"f %?%‘E“ilat?gf’i} cell &@t}b"ﬁf}??os
and enbryol eggmidffrefirads, & exkddgin Pectilearl bé SepeodiTed He KB Bapy Mahbey in the

di srupted to rel ease any secreted protein between cel | s. and tissues. The

mi xture ay %@ew%mgmpﬂatap@mnﬁ é\ﬁﬂ%hmqﬂoﬁxwl?sa rrigipg aehe, AYENGRHAEIX| ns .
Convent i onal e f oM d3qhehOds kit ard BfedBVE Inf Yokl dn@heWRial Pchatigun! biflBvd RarogLged
to purify the reconbl nant protein. Parareters of tine, tenperature pH,
oxygen, and ogld.umes will be 10 adjusted through routine nmethods to optinize
expression and recovery of heterol ogous protein. iv. Bact erial Systens

Bacteri al expressign techni wn in the art. act eri al. _pronoter
"o any DNA_ SbaRARS TR RASIB RY BN As B 5 Roenss A EpE beP pEome
initiating tdgued@iflsntityomitn tfle?’nalwé dSraAnRE6del Bdguée. Wepéndagthniig fRARURNRGueney the
structural gene) into MRNA promoter will have a transcription initiation

15 regi o wifleatge pEseguangg identity %F@wn Bleartivewr disglosed geqyencs apd e MfADt fegrnggy!S
sequence. Ty, d&taxg Rk Bah 6% (Bl S0RUDAISHEDOIN95ALBIA Ur hite| Ul GiucaLsiThihe

pol yneri se Sl and a transcription initiation site. A bacterial

pr onot er rra;BrmthsWawauel fagcmdmaﬁoﬂe@mm abovall A%@eéhﬂ@peqﬂé‘lawlc varad” efegynuelgisr | ap
an adj acent rrerl se Dbj nd| i The
oper at or peraﬁl{gﬁ negéttolr\r/e Pe olrJIWa %131(3 duci %}4?‘ §°Qt Lf’glfég@%@h ?@rﬁag}ggg@s&md
repressor prmdledule, bBiggioh,that blmrs&mntwlguat thmhniéﬂodubmthbgenommobmtother or second

t t f f Const t th
abeonce o rNREA0A HRL it P GieiFRLSed B Y 8D RPAY SO PRSP on,

positive regdighirdh: AR eRRaBRBERYEE séﬁﬁexﬁe g‘@&ﬂlﬂ?@ééld&?&ll@ﬁc ekt @ypically Btotdd
sequence, which, if present is usually proxinma to the RNA polynerise

bi ndi ng sequekrotEin haying simifsr actiyfty @‘Q@rﬁ’é“&dﬁt@aﬁb“r"dfﬁ Wr&e‘?estot"}‘%chc’étsdﬁ&gl te
activator protein;( i ptab

operon in EsC #gk@;ﬂgg m%@?“@%%%%ﬁ%%&a*ﬁaué%g?@gl(BB( %ﬂ%laﬁﬁﬁﬁi‘)ﬂ&f
Cenet . | 8: 17B¢ genResyeh astie tegebspresirdnegions (¢ghsrediSopatenb®783,2338r positive or
negative, thereby either enhancing or reducing transcription. Sequences
encodi ng net abolic pathway enzynes provide particularly useful pronoter
sequences. Exanpl es include pronoter sequences derived from sugar

met abol i zi ng enzymes, such as gal actose, |l actose (lac) [Chang et al. (
1977) Nature 198:1056], and naltose. Additional exanples include 30
pronoter sequences derived from bi osynthetic enzynes such as tryptophan
(trp) [CGoeddel et al. WO 991 36544 PCT/1B99/00103 -19 ( 1980) Nuc Acids
Res 8:4057; Yelverton et al. ( 1981 ) Nucl Acids Res 9:73 1 ; US patent
4,738, 921 EP- A— 0036776 and EP— A—0121775] The 9- Iaot amase (bI a) pr ormt er

e \AZz"" A NS

e o



phosphat ase si gnal sequence (phoA) (Cka et al. (1985) Proc Natl. Acad Sci.

82: 721 2]. As an additional exanple, the signal sequence of the

al pha- anyl ase gene fromvarious Bacillus strains can be used to secrete

het er ol ogous proteins fromB. subtilis [Palva et al. (1982) Proc. Natl.

Acad Sci. USA 79: . EP-A-0 244 042]. 5 Usually, transcripi ' ‘

term nation seé’%‘e"%%gé recogni zed by bactegia are regul atory l%ée@i[&%gﬁogwlsocat ed

3" to the translation stop codon, and thus together with the pronoter flank

t he codi ng $rRerdSE8ystehdese sequences direct the transcription of an mMRNA

whi ch can be translated into the pol ypepti de encoded by the DNA.

Transcri pt i dhe Neissetial at¢lenide sgjuancesaan be expussddliya varietyud diffohdAt S@RNGeSerhd:

about 50 nu?I eo%éﬂe% caug%jbl e of form nﬁ rsr')tem A oop,aqs{tru'gtur.es that aid in

t er mi nat i ng '¢FXHRRE 1hpte e withm gnacells, baguloydruses AL PatGri@rand¢fat nat i on

sequences derived fromgenes with strong pronoters, such as the trp gene in
coli as wdfammalianSygemsyi osynt hetic genes. Usual |y, the above descri bed

E

conmponents, .conpr.ising a pronoter, signal sequence (if desired), codin
sequenceg of ]\’f ‘é%F’fqu%fﬁ’SBtSP' %{ﬂg%ﬁedﬂogﬂ ip égﬁfﬁa’fim@&ﬁéﬁ%@e’aﬁsé’“bﬂﬁN
toget her i NbQuencl cqable VR birANH! thatihlianERIVA §25nRAsE AP nfiiaghsS 1R Rwakdean 3)

mai ntained in a replicon, such as an extrachronosonmal 15 el enent (eg.

pl asmi ds) cHprspirtiopfof gtcading semuerrecas ritractirl gergbisto mRINA An promenter ewill daveThe
replicon w e [ ] AV I i it o i nt.ai ned
in a prokar 5’%’{5?@{@83’?‘{% hrggi E#’gyph@i%r 'gsgglil%ﬁﬂ%rd %’é’gmgpg’nﬁh;ﬁ& 5%33%{{19%3%
anpl i fi cat i saguerce, aadidTIATANhoxausveldy locaied AHRY0 base paits(®p) upstidaghofahe franseriptipy
nunmber asm.d.. A_.high numher plasmd w Il generally h a copy
nunber Pangigied ik His (A Bt Skt S Bee-" mia nouies Rup o KD ASuR A
150. A host the@Birétt flieNd nntihagitin Sopivte? FilnalEH@ntaR] ASpbtebadd Jrémfiéed @keab Lishally
contain at |east about 10, and nore prefera%lgy at | east about 20 pl asm ds.
Either a hi Bﬁateﬁ WiBR Kpy HOntrerpsyen o hay AJe BBt it wRsireame pErRAMSEINBh ¢ he
effect of thQerfitk Bl raPek Wieh dRE&Ip80n RNiRlifkDaRRah B8 iGkr orfhiaBENRMMNSLY ;
the expression constructs can be integrated into the bacterial genone wth
an i nt egr at Png}- (1989oExpressiangefaClione (erssdn Mammalian\CallehtlniMoleauidr (deningsne
sequencgs homo?‘g,? %Jn?altﬂ?d bacterial chronposone that all ows the vector
to integrate. Integrations appear to result fromreconbi nati ons between
honol ogous DNA in the vector and the bacterial chronosone. For exanple,

I nt egr at i NgMéafedaBinsviralos ads abbCdfiefl highll BxprbySedf2n@ Ravé @ bidadl BosBafigd, thefosd sequefides
integrate into_the Bacillus chromosone (EP-A- 0 127 328). Int egrat?jn

RN . (
vectors may *¥P4pe Bamesinp irdeanes proyide patrulashardul sromate sedyenset ExErplis el
WO 991 36544 4RGH40RAY PRI mustftitinlafy nfeidr VAGNT PROSOBR:, adddovifk %{@%@g
expression construct’s may contain sel ectable markers to allow for the
sel ecti on oproater &xd MLP)s anddierpss sifalex Minscpréroeter. Inradgiti oro seguenceieriued ey ron-
mar kers.,can_be expressed,in t.he b r.ial host i ich
8 5 ean, shi %sﬂ.}me {ngméer rlxjngtgﬁgtﬁ%%x%m gc?xg als%rhg?\?%?/usetﬁr%r?gﬁ%ﬁ%ﬁﬁ&c%@

render %act &FT &S Su as-anpi Ci C I col,

er yt hr omyci Bxprksioa mag be eiftizeamytitutive, or ddgtllated t(indxyiie) deperliglomihegrombtendan b¢
1978) Annu R%é“é?w (;rOgEqijol ) _32-,432&.1 Sel ect abl e, markers may al so i ncl ude

bi osynt het i WMIPgsASEth eligesprticord in JounqngTesRansiyecesyi ne, trypt ophan, and | euci ne
bi osynt heti c pat hways. Alternatively, some of the above descri bed
conponents ' ! rBRb e@N
Vectors. are HeRarTY hat SRRket ek LAY B wIE R piofroic SRR LRI

mai nt ai ned above, witk pdualfyoncrease expreskiom testels. nenbancérns xgewEatbry PN eqquence that can

ext 1 - o oty FPEPRwLiRLe SRR P PR Rt Bt RSB v ity ¢ or

t ransf or nmat kgitheki begintipyat b Gbmidl RN AQéin SwaBiHafcersexpilesationwieahayrase flasee
been devel oped for, inter alia, the follow.ng bacteria: Bacilluys subtilis
[ Pal va et alpstieamgpjownsisram figm the tansqyipen iniyghian site, Braber @Ppﬂ-%%wsy PE" and
EP-A-0 063 Bagdy ofQ Satédftedtmbre that 100 nGlE&ideOlbm R roRb B R flatid bt al (1983)
Nat ure 292:128; Amann et al. (1985) Gene 40:183; Studier et al. 15 (1936)
J. Mol . Bi ofSciericg83611237; /Hperiac0al (3B0) MolepmlanBiplogad g % !ladnd egb Enhancaralsmgnsy] |
StreptogQccys. cr ri I . 1% I

S4' 655] 205t HaFh HER e MY Be ey D B e bl B e

M crobi ol . 54:655], Streptonyces |ividans [L1S patent 4,745,056]. Methods
of introduci ng exogenous DNA into bacterial hosts are well-known in the
art, and usually 20 include either the transformation of bacteria treated
with Cad 2 or other agents, such as divalent cations and DVSO DNA can al so
be introduced into bacterial cells by electroporation. Transformation
procedures usually vary with the bacterial species to be transfornmed. See
eg. [Masson et al. ( 1989) FEMS Mcrobiol Lett. 60:273; Palva el al. (
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WO 991 36544 PCT/iB99100103 -24 conbined with the transcriprional activation
region of a glycolytic enzyne gene such as GAP or PyK (EP-A-0 164 556).
Furthernore, a yeast pronoter can include naturally occurring pronoters of
non-yeast origin that have the ability to bind yeast RNA pol ynerase and
initiate transcription. Exanples of such pronoters include, inter alia,
[Cohen et al. WOIUBHY Proc. Natl. Acad Sgj USA 5 77:1078; HERTRRBPPOIBY al . (
1981 ) Nature 283:835; Hollenberg et al.”( 1981 ) Curr. Topics M crobiol

| rmunol . 965 ; | )i i f, F er,i. al

AL D ot i o Rl TRNGE O Edan eencl o@D %ﬁ@éiﬁgg?%@{ﬁgi fid; e

Pl asmi ds of erilentiedmomotersvderioedrBoh ahe boing téConimak repeal(LTRPpof thaRoas Satema Kirld

Timm s and Puhl er).: rcer gu- Pui gal .o | . [ 980) CGene |.1:163;
Pant hi er et a'teié%é)%%f foc. &ﬂﬁéf‘."g %’1@9&% 7]a aféﬁ&”ma‘?féﬂ%‘iﬂal@‘”ﬁﬁ gshart
expressed i &ital. aossk) @élﬂlﬁ:&ﬁl?. gmamﬁauy_, £orid QIRRACRFs afeQERlRARRe HRAVbeReicli RCnlyY

| inked with the DNA nol ecu in which case the first amno acid at the
N-ter mi nus Bithameserecdabinduger. spihows aiharmgnelor gietgbips [$rssoaeqorshinsrBandli (198h i s
encoded by pRedsbals MHRDe: 4. (16105 5Lt 8BIAypnine at the N ter mnus
may be cl eaved fromthe protelnab;f In“vitro rncubation with cyanogen

brom de. | S Fusion proteins provide an alternative for yeast expression

systens, asAWNA malgculenayBEBRIrésA intRASdMIaRY in hnmadffceDa Al R6hddr sQEBERT BN
systens. Usually, a uence encoding the N-termnal portion of ‘an
C

DNA seq ( . . . .
endogenous YEsttinksdovidy the DA welprate, dy whithecaps the Bishaming aqid afdbe N-4srmines of theang

of heterol oxgezminalqgio&w] WRAHRAPERS mRGheSWREISS &icBddd by thk ATEQRR boddk tif Milel,
provide a fusion of the two anmino aci d sequences. For exanple, the yeast or

hunan siberbsNdEmgnsmea sleayeddom thegmetein by i wieo ipeybation pith cyanogembromidet er i nus
of a foreign gene and expressed in yeast. The DNA sequence at the junction

of the two ] (Yo . ] I ke, See
cg. Ep a0 ABERGEE GoRRPNERE S A bedecrBY £ PP AANCLELERAR S Rl
f usi on pr ot eimeric ONvandeleguldstthat breodes fgsiorn proteingeginprsed biza leqdesk@rends fiygmet thins a

site for a processing enz ée - ubl.qui tin-specifi rocessin [ ot ease)
to cl eave t‘%gv'u of (()qrus'l'3 Fthonfo?f(rt;‘r% rﬁ%nfp 60?%1{1 g'gnnmpr o? lzﬁnr??ﬁsTﬁrregeﬁag ’ efesa% PHEYE 25

t herefore, diasénceded bewicgnthpicatie ifiagmem ahdthe Sartigh gehe (ieag can\bB 3RARA 4166 1 vivo

Al ternatjvely, toretgn roteins c%n al so gg secreted fromth ceII,intP t he
growt h fredi & By"&-eals ngfe HeAvEPFe TRRIRE 1SRRIy BSoqeR 4 S1gRR JWRUdS qomprissd ©
protein conplikcpRébi®imiRo kAAHRAicE BieEihe SedrétidE HE the ptdidh fdmaNd &8, TiRNad&Reir&t | on
in yeast of the foreign protein. Preferably, there are processing sites
encoded bet igwrie fepder ks gsample allgsder spquence that gpvdeydorgesretianphe forgign pratein

cl eaved eitgq&mhﬁﬂﬁﬁgghpr invitro. The WO 99136544 -25- PCT/1B99100103

| eader sequence fragnent usually encodes a signal peptide conprised of

hydr ophobi ¢ ami no aci ds which direct the secretion of the protein fromthe

cell. DSIA epsanly, Iﬁgns‘éﬂlbttoﬁbérmirﬁ:iigfwd ﬁs@q&@m&m Rquendee redegriized By naamalimrcels f or
secreted yeast proteins, such as the yeast inverta gene (EP-A-0 012 873;
JPO.  622006arerseylatgryFesipns located ity r‘hed@ﬂﬂat(oﬂgmﬁ&?‘gﬁta“ &*B%S‘:ge@gf)“ﬂﬂ‘pﬂ’e promoter

Al ternati velymeh SN e @bdiRP Seqh8RE! TIRM I Srfinus YE the 3%andl RN £ BA Byeeer ,
exi st that also provide for secretion in yeast (EP-A-0 060 057). A
preferred cpasific post-sranscrptionnl ¢lesyererand polyadinylasion Himsighst dy (188Gt of
the yeast a . { Qnt: al 0, y " Sl ;.S efice,
and & npr o BAgEoAE WHEEAT (1 8S| CTrREhGH B DO icchi oPLBi T RINERE
enpl oyed i nElaudeiptiduaantl whlicidgéed) BID. plameparal M KdoverxdrardfdoeHA8%) Tteaobivc/8®.

am no 1Q,ac|d resi.dues) as well ag truncated al -factor |eader Iy
Sbout 295 ¢ oS IsHeR seRteniSiced Beistapo RS 854 an hEBETAE AN
4,870, 008; FitypdpliledAbodéd By the/BIUA tExanples b falBtiptionRminaRgpdyadadyidian sigadlor

| eader fragnment that provides for secretion include hybrid al pha-facto

| eader s nmadiackifie thoss derived Sigmenv40 [Sambroek etel (198RS Expresgion gf dlensd gengs Brulye, o
second y.easLlaﬂngl'ilﬂlfc@ﬁg.'Olrn'Mélgtg(largﬁ%iw.ﬁgzjbg%}%Mam]-cﬁ].Usual ly, transcription
term nati on sequences recogni zed by 'yeast are ' regulatory regions |ocated 3
to the translation stop codon, and thus together with the pronoter flank

t he codi ng sequence. These sequences direct the transcription of an nl' ZNA
whi ch can be translated into the pol ypepti de encoded by the DNA. Exanpl es
of transcription term nator sequence and ot her yeast-recogni zed term nation
sequences, such as those coding for glycolytic enzynes. 20 Usually, the
above descri bed conponents, conprising a pronoter, |eader (if desired),
codi ng sequence of interest, and transcription term nation sequence, are
put together into expression constructs. Expression constructs are often
mai ntained in a replicon, such as an extrachronosomal el enent (eg.

pl asm ds) capabl e of stable maintenance in a host, such as yeast or

. o a o, T T




WO 99/ 36544 PCT/1B99100103 _28_ includes, for exanple, vertebrate

anti bodi es, hybrid antibodies, chineric antibodi es, humani sed anti bodi es,
altered antibodies, univalent antibodies, Fab proteins, and single domain
anti bodi es. Antibodi es against the proteins of the invention are useful for
affinity chromgtography, imunoassays, and distinguishing/i dp@,t,gBt)yéon@

Nei sserial proteins. Anti bodies to the_proteins of the invention, bot

pol ycl onal and nonocl onal, nay be prepared by conventional nethods. In
general , theaJsalof, @hdlabose Hts&ﬁlﬁedw‘éﬁﬁoﬁeﬁtsl COMPAbIAL a Prombidr oVl RAEHYIaWBA signal, and
prefer abI y a nouse, rat, rabbit or goat. Rabbits and goats are pref erred
for the prepBRIrPHAR GIMiBHIpsEERRAe ageéruatoa%errrtso ‘E’W@SW QRBrugts. Eganeass, introns
obtai nabl e, \Aftkhifon@%iitARhb dn a&te tbal?eé eg)@a?éssnag@féoegrdc 30FIn an
anti bodi es. Imunization is general y per or rre m Xi ng or erru yi ng

t he prot ei n ekpressidn qoastrut lfrdeefeér%@tq‘zswrncoastnmsjmm mginemedin aﬁmdumnt s8ch as
conpl ete adj uva and injecti ture, or si.on parenteral |
(general Py Subéﬁ%dgﬁ Sousiy igmem?e Prﬁ%’?:‘ﬂf afPan® Of,&%g}ésfléa"bt?mgff 15 gghost, such as
~g/ i nj ect i onndngmiligpiceltd drysaaufaf Main@fatian feplidtiorZsbterafintledegbore darivell fldaOsHms 2- 6
weeks later with ope or nore injections of the protein in saline,
preferably UEPHg wgﬁhﬁeﬂugc i"ReS P%lfaétoaﬁ}%’i?alr‘fﬁw CXAmplCaplasBHdsgonipinipe the
generate antigpetis si¥enks of ighpSvalifIRy)i Al 105 WAl PSluiRinn 0481 K RO 3. 175 r@
art, which 15 for the purposes of this invention is consrdered equi val ent
to in vivo ipeiyomRyimusi wplicargp gxiremely highaops ewabqrm tbmreaemwf the apprejtitengral fie

i nmuni z a I g r «pl ner ub ti.n he bIood at
25C forqgneqh% 'Af%ﬁllogal %fg%';?/)le?noéu g‘t%éhm {tP ’ mcm e S?"lgﬁrr“g 1e bsoe’r umis
recover ed b)pamnasm:n\mﬂ:mgﬂitﬂpmam(ﬂay viris. Gﬂﬁgorﬁaﬂy, tﬂ:erhcmmm)ave o eepllicatéhr §'y@tenfrﬂ, per
bl eed may b 262{1.%' ned. fr m r abhi ts 20 Monocl onal anti Potdr es are g par ed
using the stARAICY R AR Ee Frgptds for SXRMPISt 18 APREHAR cels 107 e¥pssssion @nd dg 2g6) |

or a nodi fi eadliaBidtit MEst Fef clonkid hfdednhplificatioNDBssehps of SichirfanridlidAlbadeétiaddhuttle
descri bed above. However, rather than bl eedﬁ:ﬁg the animal to extract serum

the spleen (Vaﬁerserﬁhrdérrm?yﬂ(ée%rar al| (389 Mo frphh Bideip] and pHERQ IShimirget al.

di ssoci gi;ed lék%?%\fb' ngleB,gp 1§7 | f desired, the spleen cells nmay be screened
(after rem)\s nonspecr I ca ly adherent cel | s) by applying a cell
suspension to 25 a plate or well coated with the protein antigen. B-cells
expressi ng mhghfansfordution hrodedure agédotepends W ahd hast fidbe tiansfanied gfiethbdn dort 0

the plate, and are n rinsed wth the rest o t he suspensio

Rosult (g BB Rion G heyfrlogaes ndhi e hdex plodmribe @ls & BropHanir hakeeds
fuse with mgekmemeRitStrdnsfeftpnialnke p}dﬁﬂﬁ.&, prarmka@dnep&yﬂrédd Erﬂ:dlateﬂ nﬁnﬁé’&lﬁﬂt ive
medi um (eg. hypaoxant hi ne, am nopterin, di ne nmed

resul ting h)PER‘?R!%&&S'O&r%e“'ﬁPa‘tré‘d’nb?“’?HSW?‘E‘?%ﬂﬁerlXPWﬁ‘?“deé@ "alr‘R?s‘aF?-:?’ %‘élléja’f/'@d
for. the4gr O%l&fohg&ueﬁoﬁﬂ& DRGSR ch bind specifically to the i munizing
antigen 6544 PCT/1B99/ 00103 -29 (and which do not bind to

unrel ated antigens). The sel ected MAb-secreting hybridomas are then

cul tured ei Nt@imalinn\ell lifed BGildble dsi Hostd dorCebthiession ddOkioadn die antadnt dnelddelbeany
reactors), Qr in vivo (as ascites in mce desire t he bodi es
(whet her poI“}‘EPHﬁ]é:fedG?'fh’?ﬁﬁd@‘%ﬂ&?‘)’mm qaaﬁéree@?%.cdﬁé‘ef%ﬂ&@ﬂ% fjucips
techni ques. paphdidiliRd k@@ﬁrﬁsé HafsiFvaty (CQIPRBIY, BSLa &N§, PIBRPRGRE kldﬁé}dGBlﬂQt ive

atons (particularl 32P and ~zSl), el’ectron-dense reagents enzynes,

li gands havicall, £ Kignayi orlls KeOpa e kepatppeilplap sareipama el ks Hep G2y, eaefiéld by

their aci vi FF otlfX hor ser adi sh peroxi dase is usually detected by
its abil Cérsty Eu}c{)lb(e:onvoert@%m\i)rFe ‘5,5 -tetranet hyl benzr dine (TMB) to a blue

pi ghent, quantjfiablew.th a spectrophotoneter. "Specif c binding partner”
refers to a"bhm of brndrngalrgand nol ecul e 10 with high
speci fi ci ty’T& € po l&gl{cll]e?( c?ergi?r odm&nl?1 qcrﬁ; @ﬁeagslgfbe@ r@g'}nioga%gr %Qqns@ct %91 20

ant i body spe QY et or I ng par ners i i otin
and avi di n ahd s34 bmndbawllldded to kr@CéoamIl etmmhteimthm thatnatctbh & ectomemetustion employs

receptor-1i d. coupl. under t oo t he
above descrrqb%"BHeS ﬁg{e gﬂf" tF%a'Qeqeg‘é’Slrl’f h’é C?rﬂ%on\c/"gsrrt% fs If’%%éf‘sy Sg;’mtlgmd
di sti nct3oc! asesmsfer tor,nBusgriebatadid [plasmid, sAick eoritainsstethes &hgndmf $fehebdculvwihes .
For exanple, ~~SI nmay serve as a radioactive |abel or as an 15

el ectron-dense reagent. HRP may serve as enzyne or as antigen for a MAb.
Furt her, one may conbine various |abels for desired effect. For exanple,
MAbs and avidin also require |labels in the practice of this invention:
thus, one mght label a MAb with biotin, and detect its presence with
avidin | abeled with ~ZSI, or with an anti-biotin MAb | abeled with I-iRP.
O her pernutations and possibilities will be readily apparent to those of
ordr nary ski II |n t he art and are consrdered as equi val ents vvrthr n the

o ~ N Y oy S~ ow =



pharmaceutically acceptable excipients is available in Rem ngton's

Phar maceutical Sciences (Mack Pub. Co., N J. 1991 ). Pharnaceutically
acceptable carriers in therapeutic conpositions may contain |iquids such as
wat er, 20 saline, glycerol and ethanol. Additionally, auxiliary substances,
such as wetting or enmul sifying agents, pH buffering substance and t

li ke, may be pr¥8&#t®th such vehicl es. Typically, the therapgﬁT/fBémom
conposi tions are prepared as injectables, either as liquid solutions or
suspensi ons; f ension in, liquid
vehi cl es pri %ﬁgljpé %n(ﬁ 9 eﬁn‘éﬁt r@g?rlc%lon ?ﬁ%%? mrséeﬁlcg} %fl dtné Eaer8l§%o ene or geﬂ%’sl 9 d)

wi thin t he depressed; mmldo;fpeaaqu}manummtatsequaichyomccgepmahkeamnmwrmsenpemf&&ragmem

Del i ver ~Met hods e,conpositio i nvention can be
adni ni st er eol'n%fe I@B%\fw ecg%r tug‘ﬁf)foé&'f ho ogﬁﬁfoé’@’t“?“?’bo@ée eFeé‘g?%’Bs B3R hla

ani mal s; i n tpabdculovihagenomelyand sphijpAat Hsetlvsixelld e @iodth medidVO 99/ 36544 - 31-
PCT/ 1 B99/ 00103 Direct delivery of the conpositions will generally be
acconpl i shed by i njection, either subcutaneously, intraperitoneally,

i nt r avenous| 4t inseripg BefAseqrange gcodeg the pipisi B thernsferivasien ihe vegtorapdthe of
a tissue. Thﬁil&@?@@?a'l bdnofhe a&%ﬁt&a iR® aRHIRh&t &liIBthetthOveltck Bt VI o dbhE"
nodes of adm ni stration include oral and pul nonary adm ni strati on,

supposi t or i ease allpigd torregenipénenilte naekaBed recombimantayireiy SXpagspidi a@érqcanbmm glagemse
W98/ 20734) , S.or 0, fLeat ment be
a single dose’y@gﬂlﬁgﬁ aargc])"?lﬁggrru n%Hﬁ%anQ Sgégssfgﬁ%%m v'mlgpasg%%?\les N ng
accordi ng t ard d:mmamxﬂlytamrablnﬁtyluefotrh &bmbetepalmphyiuagem, San(Dxego o ("Ma&Bed'ltlut)

infectio t her.apeuti c treat se after ctlo 10 Such
vacci nes! rb)co PestEe e&fﬁrag}ﬁ{‘? ﬂ)ose? e At &yd B’b kﬁ?ﬂ"&i%@é’}’c’s
proteins) OrandgahiR] Xexd% cuwsa,t@;lc;teymm SERDRBIRLA AR 1963 @9s79h@féﬁﬁﬁ@rusmkﬂsy
acceptabl e carriers, ich include any carrier that does not itself induce

the product i%8 SgRthAnt i bodi es harnful to the individual receiving the
conposition. Suitable carriers are typicall y I arge slow y netabolized

macr onol ecul uch as pr. ns ol ha actic ac
pol ygl ycol :JCFE 5’5Fodgsenﬁglui}r@?/géeaﬁﬁﬁcgcgnééi’ g’e pﬁ’r‘ﬁ‘%‘(?to tBT %fyﬁlSBSiS)Fﬁ‘éoﬁlﬁe tshigbcf Ypi d
aggr _egiat es ((Rklﬁibemmblﬁendr@ﬁ'lpﬁhﬁg ﬂproinbtﬁpmma)'desﬁd&)l cbdiﬁg:ieqmm/cr(ﬂn:nlsrest andh
artic . carrjers are r.y. SKI In the
D il 1 e (BB h eetEpce. AESIKeeBREE I A RERRE s SorareReine o
(" adj uvant s"constfuot (iritsfenicer). THiScatkicoREy @htainmmaregan andypeledlydimkedrgailackyt 0 a
bacterial toxoid Wg as a toxo d fromdi el\ h‘ﬁ‘ﬁ tetlanus c{,}ql erart. F
pylori, etc. eleazfpﬁdalﬂ e S Vit S QHmsd st e °PF’8 ik eegulalpr Slemenfs QERUINBE ¢ he
comﬁosi ti Ion dehes| iéﬁﬂated]iyttl&@d’aﬁxeFabf}emtblﬁdlehﬁnts a:&amﬂaatatrmpnawmeﬁedohﬁmétam?)z )
such as al um_num xi de,. al unj num pho at e um num sul, f at et ¢
oL T ot TR TR IRT s Mo & AR Bror B B Bippe S sible
i IT:T}J nos It:}0r1ru | Adihtegin@Genhdst, Such s Disactetiing ITHE replivoi wdlﬂﬁ\ée{g zf}lﬁlﬂﬂl(ctl\gh g%s;eﬁgmggabggi al
ce wa CQ nent s suc apt er
10 i n Vacci k™ g’éé’i Wdef' %ﬂffa)lﬂ"n ‘is‘%fﬁé "&Wéﬂ% Meai¥oach, eds. Powel | & P
Newman, Pl enum Press 1995), containi ng 5% Squal ene, 0.5% Tween 80, and 0.5%

Span 25 85 (@Rfdnfiylahd Mos@@é}ﬁﬁbxﬂ%r D&k RhdfQYectar Bt ciubihg MiepPEentsR® mlxw)s,
al though not required) formulated into subm cron particles using a

m crof I ui di Z#e3 Jbé\ﬁmamvbu@lwra koyvmriocthese (of pldil ingthe grivhayetisohean desiensgd ihsis,
MA), (D) SARn iGNt VR ers Indl 3OS 0 RN EBhUL BBl Rirecked
pol yrer L121ndanéarf ?AHI%%PJP P E@l tereslt Ié/r)ji]m crsotf fﬁ dized into a

submi cr o2f ermlmsh mHOQ)xCeambiledlomrcg sgeﬁ%bmxwradctvaxsg@mmmedﬁ sdedackamipng on,
and (c¢) RibigMa e R AS), (R bi 30 I munochem Ham |ton, M)
cont ai ni ng o ﬂ%ﬁé’ﬁg‘{g”g@%%&n 80, and one or nore bacterial WO

99/ 36544 -32- PCTI I B99/00103 cell wall conponents fromthe group consisting
of ”Dnophospﬁ%' dsti] udly (a'MSch tmhmlé' 1P8ritlhaaRcyBisn iddaMMinand aic@bls) k!
skel eton (CW6 p pr ef e‘r’ag i 0/\%&,%‘& t bﬂfl[?' yﬁ” ) %—aponll n adj ﬁvar?ts
such as Sti mEHvoMlsfbbl‘ol ,(C%tl‘rﬂr)lmigsi Hob@;'mt@nwwl%fl’@:%%@é? (amp)) gengpnd @rigedf or
particles gener at ed.th froms (i munosti mul ati ng conpl exes);
(4) Conpl ete E‘l’céldondforsiﬁﬁm%nﬁtpr %ﬁ "lg nconpl ete Freund' s Adj uvant
(I'FA); (5) cytokines, such as |nterleuk| ns (eg IL-1, 1L-2, IL-4, IL-5
1L-6, I1L-7, IL-12, etc.), interferons (eg. gamma interferon), nmacrophage
colony stinulating factor (M CSF), tunor necrosis factor (TNF), etc; and
(6) other substances that act as immunostinulating agents to enhance the
ef fecti veness of the conposition. Alumand MF59TM are preferred. 10 As
nmenti oned above, mnuranyl peptides include, but are not limted to,
N-acet yl - nuranyl - Lt hr eonyl - D-i sogl ut am ne (thr-NDP),

N—acetyl - nor mur arryl - 1 aI anyI D-I sogl ut am ne (nor- IVDP)

I o, e 1 ~tT . 1 1 . o



manmal i an or het erol ogous pronoters. Expression of the coding sequence in
Vivo can be either constitutive or regulated. The invention includes gene
delivery vehicles capabl e of expressing the contenplated nucleic acid 20
sequences. The gene delivery vehicle is preferably a viral vector and, nore
referably, a retroviral, adenoviral, adeno-associated viral - herpes
Biral, oryalphévbp%%ﬁvector. The viral vegtor can also be anpggﬁg%@wphsP
coronavirus, orthomyxovirus, papovavirus, paramyxovirus, parvovirus,

pi cor navi r usBacRI¥ivis frdsisfer OtctdrO@aMiy dafitaiiabadul WG EmotSC A HIAINRAEY primordb by (
1994) Cancer_GCene Therg£%¥1:51-64; Kimura (199 % Human Gene Ther apy
P2

5: 845-852; CMNASEqugnce £ ofbifging chiraloviey mgras@BdigiGating ek deapbticam
1994) Nat ure: j A -1 i I; I in the
i on o Bl g g BELL O R A o R

enpl oyabl e intratsgiptiov entidtion regioncivbidh mgusBallyCplaced Hobxtimpletortbé 6'cand rofi skesscoding

xenotropic retrovituses (for .ex | e, NZB-XI., B- nd NZB9-1 (see

O et |1 oney i (i Ehsdngfon BT sCuior SR ieslFin 148 Bvnés tyhngtiane
PCT/ f B99100 I:02ansc3iti@dniveifonane AVbacniMiixis baggerketibnimdy 2233ve a steorlddom@in c4iRg291
), spumaviruses and lentiviruses. See RNA Tunor Viruses, Second Edition,

Col d Spri ng A&rbasrer heh & R5esgnt, i 98uslly Bistel 1oghe StETCtUTe] @ence EXpIGISioqImay g either

t her apy vecga#nﬁayx@&mgﬁﬁbyed fromdifferent retroviruses. For exanple,
retrovector LTRs may be derived froma Mrine Sarcoma Virus, a tRNA binding
site 5 froma Rous Sarcoma Virus, a packaging signal froma Marine Leukem a
Virus, and &wuanfabgenespdbusdantynsansdribadial 14y timéds b irdl fhnfsatian cydl, provide pdsgciasly

Vi rus. ese reconbi nant retroviral, vectors nma sed to generate

T be .
1 ansduckth 0SB AuRaSTsequERcer Frpples jaclyds seqpnies Herived fromithe §eBRITTEPHiEE BRI nt o
appropri at e paRhkAEH fR6tenCliiestd Aa8, ({1 RR2LI8HN &:ﬁ%ﬂlp@aﬂbengﬁ%ﬂr&\ﬁioﬁ,“ i%nl;

vectors can be constructed for site-specific integration into host ce

10 by i ncor P&t MolesaroBiokgy of Resylpvirusest(edy aalter Begrilerss ERG Bubl. iNosr1a7 83%andallss
particle (sgeg. l : ' er h h cpnbi vi ral
vector is ag?g’p ?grgglzr%ﬁ&é(gf@ﬁ 6@%@%@’ ﬂ|gjr(lgtna?" @P?%Eg C%g'cﬁggéi %ﬂéa | lines
suitable for use with the above-described retrovirus vectors are well known
in the art, DN& ehedihg| pitghle pighf Gedueaces \WGH be MG AoE RSP 32HEd imed dgan
be used to create groducer cell Ilines r med %ﬁé%or cell |lines. or

(also t
"VeLs") Por CRRROIPEBRIETFome R feckpHPoDbe EDE (Darprell Sl (A8 Gied
the packagi 719.46¢). hidrhdto8ly MrRe R 9R3ndl§ RFMAMIRRaR $Bitr&Rlatishal B8difitdfiorksQ&Rn
cells) or mnk parent cerl lines,” which elimnates inactivation in human
serum Pr ef @p sigepl peptidaxi¢avegeepro®elyti ¢eavagenandrmhespherylagipn)rappeatipibe sgcognazed by
t herapy vectaors JAC ' y ' . - ; r
vori e Loukaes i bl B SR ARonPREB! Sltlind BRGT SRR o Jkltne v
Virus, Reti cotsesadigtieehitesiertthrate sellanod RowbraGaelisolraderd of men-inBert briginilsaghiag 20

preferr rine Leukem a Viruses ,include 4070 n 504 rtl ey . ang,. Rowe
(" Tove) B \ithosF OeryEd S egiet i it A oot 356 o Ay o) Mo R

VR- 24?) : (Gr albinhn gﬁrﬂﬁmeésﬁ)ﬁcﬁpglﬂﬂ, L?ef&o'é%}heylﬁrﬂ’ éitaﬁ:nﬁl%bx \A@ﬂeCSaélc @l ¥isneg and
Rauscher (ATCC No. VR-998) and_Ml oney Marine Leukenia Viru A .No.

VR 160) . SudhmenllydSridel. ARYSHEo0 R He 35 IS EERAT: By OSHIRE ons
such as the ,AR6475 Bbne 30293 Gl hithsh FHlob&CSrbSdhsd, Midethal (198800, #99€ean also
Maryl and or 25 isolated from known sources using comonly avail abl e

t echni ques. bExsadi¢ proyid faswgeratien inopsectsl gene therapy vectors enpl oyable in
this invention include those described in patent applications GB2200651,
EP0415731, EP0345242 P0334301,, W89/ 02468; W89/.0534 89/.09271

V090! 02806, ANFSHPHRS5ROIVRAGHd: B BBIDORRBI %%@{f,sse% S s eOp 1 xpressed

PCT/ | B99/ OOwi@, thegprgaemglﬁét'e)@% encéd) R3hrd 8253 Crete N34 LiirkidiiulaY OPidsletBsTmonfused
W91/ 02825, W95/07994, US'5, 219, 740, US 4,405,712, US 4,861,719, US

4,980, 289, Useign prreinsyyuallygequins hetgplpgosegengy that igpally hayo o shorcigpdes sequrgss

S3: 3860- 3864 Vi Fios 53::962- : C 53
(1993) 83-8 On‘%klgnﬁ%%?ﬂf@‘%%ﬁ ' 5%?’83%?‘%%%'%%?“&5@ §g§9 9‘%%6?% gg%)@%%d,
Neur osur g 5 mhigiee-a7 86 N-tebminuy mdyd83)eaGal fron3Ge baByre Bare Yy it 984 )indbasion Nath|
Acad Sci, 81:6349; and MIller ( 1990) Human Gene Therapy 1. Human adenovir al
gene t helapyY 0¥ lf-e al'so known in the art and enployable in this

i nvention. See, for exanple, Berkner (1988) Biotechnigues 6:616 and
Rosenfel d (1991) Science 252: 431, and W93! 07283, W93/ 06223, and

W)93! 07282. Exenpl ary known adenoviral gene therapy vectors 10 enpl oyabl e
in this invention include those described in the above referenced docunents
and in W94/ 12649, W93/03769, W93/19191, W94/28938, W95/ 11984,

W95/ 00655, W95/ 27071, W95/29993, W95/34671, W96/ 05320, W94/ 08026,
W94/ 11506, W93/ 06223, W94/ 24299, W95/ 14102, W95/ 24297, W95/ 02697,

VAN Al AN A ™ Y V- N YY.Y. N VNAMANTIT= | /NN A A Y VU .Y .Y Y V= .Y .Y VAN A1 A 95 NS )




Patent 5,478,7?45. Still other vectors are those disclosed in Carter US
Patent 4,797,368 and WD 99/ 36544 PCT/1B99/ 00103 -36 Mizyczka US Pat ent
5,139,941, Chartejee US Patent 5,474,935, and Kotin WO94/288157. Yet a
further exanple of an AAV vector enployable in this invention is
SSVOAFABTKneo, whi ch contains the AFP enhancer and al bum n pronoter
directs expres¥O8¥35tedoni nantly in the liver. Its st ruct ur &CAAgP/00103
construction are disclosed in Su ( 1996) Human Gene Therapy 7:463- 470 S

5. 173, a1 4, (LBaE, SAFARK PGS B0 B NAlh MR il 30l Br e ¢ ne

i nventi on alfrem thenmkaadc&llrbemnetmgwhcﬁmcﬂNA.mlﬂ:nM@ mmnwdeﬁarsroe@mema@h;ﬁﬁe@r e
her pes si npl gx Vi rus vectors containj ng a se uen engOdl n .a. thymdine

ki nase pol yBEpiis seuenre feemeni dhat groxided fr geor ‘°PJ K188 PIOER P E‘F’%ﬂW@MO
(Roi zman) .  fdgdrkiqart frighaxaiRlydnYodees AR Sdpild &mprisédbT hy®6ihahis |

HFEM | CP6- Lachdlqch OSé%nl n vwg%oo 4139 ?@"\v? ar Inspkll t ut e%l Gﬁh l a:'nfh%ah'iﬁ@
descri bed i Whic|djrest ﬂ\eil%%qcam@ﬂ@@rmm lmeewmmsmenwlwgo/ 09441 and
W92/ 07945, HSV UsB 1 pgC-l acZ described in Fink (1992) Human Gene Ther apy
3:1 1-19 an 4 2 1 OS and 4 descr in EP.0453242

B eaket i ol GEr P00 LT SoMPigh Ay D #12° AAFeRIPE e SpBIap GFp e BRSSO T O
VR-977 and MﬁEpM&aaﬁmsw cél Bt GlRRBoRieadvia! Be AbRToghhs ISA BERR tASEAPY
vectors that can be enployed in this invention. Preferred al pha virus

vectors ar eVesiqsaps the %ﬁnP’B%%N@ elowili type bpsgavins qratisually gy epipsfactigne She rpmotsr
(ATCC VR- 67 3ndAhGler ;

virus (ATCC VR- 373M A%%%qdj\%ﬂ%&g\?/g%gﬂje ar‘?ﬁlgg%}]eﬁmﬂ%ﬁ @? (fscggé/%{%es
(ATCC V92 3bachlp@Dis\fRadia6 OYlethoisConRirodutng hik@moaRs 389) intante debioslesigas ehd bed
in US paten 91 ki 21.7..879, and 20 W)9 10578, eularly,

t hose al phaga\l/cflg’ﬁgusvvgg%)or S ng}l}eggd(sg a8 ary a$ P %yﬁﬁglg%ﬂgfnl“ga!
March |5, 18954&]‘&94/2&17 9983)\30926 %El&,ko%ﬂﬁ&ﬂﬂrﬁ%(l%) FoHXampld dhaineeriibn

5,217,879 aree abl e. avir tained from

dep05| tori e%ancPF FE‘E’C’ISPM E{k‘ nefre, E’f&f"&a&%gﬁ& § FressoveRTeCeabipation:

i sol ated fr ﬁxaérlimm aBOYE hesa Mwlmn@aﬁmlw efdpiideledtht thecdekifd B@Sovirus gene.
Preferably, al phavirus vectors with reduced cytotoxi C|ty are used (see USSN

25 08/ 6¥d6abhiller phgh, 88D oPioessays &Pl The PR aseaesira ™R Flenedd elaespf dheobdisdrin
systens are,g| XRBSSk v, on.
See W95/ 07 94%?%1?%?%%?2?5%% lléescrl %tg fhz)ﬁng%?y%?gﬁygﬁn%ifgéce%eggmg%p@g?s| on
syst ens. Prpdsgioatd downstrramenf itwipplybedrin pagraeterd expr essi on systens of the
invention are deri ved from al phavirus vectors and nost preferably from
Sindbis vir ﬁ g b V\g§99l 36544 PCTI TB99/.00103 37k $er Vi r vectors
suitable fo %E“é’”? % bATIAYICS eXPFRITIR VEIPT| L e AN 0T i"\}%&“f 1S

pol i ovi rus, reE&ﬁb@ﬁamduewMGQn}b%gE& reEnHiRA6IE0 S af loWe’quelcyRy@wsen dbbﬁtll%e 339
(1989) 385 and Sabin (1973) J. Biol Standardjzation 1:115; rhinovirus, for
exanpl e2ATCamdakout $%) thscthe maierty g€ e v I"b‘efHO‘?“ﬁeqﬂﬂfﬁb?QYa(‘sf%@) is stillwifd-typs B‘Eﬁe m
L401; pox v

ATCC 5 VR 1 T{"H anﬁ“%ﬂroé%§{’/%?£§%° oiry %@b’gﬁégﬁ%%" ?ag\‘/azﬁfagé Oefrdfl Aidis ( 1989)
Proc Natl AsagmSscavigel @tegn alléhmgn@om(ommw@)weﬂmbemﬂmwe@d"he Bhded® preteidx ner

1990) Vacc Lo hn US 4 603 112 0 n 7 3. SV40
\(/I rus, )for eb‘aﬁﬁpééd}é\“{‘&éy\}ﬁ "\%‘ig Vénﬁgdlst os?aed ggeb hﬁﬁge" §ml\‘iﬁel rﬁﬁch\égﬁ\?ﬁ%%%ns
Nat ure 277: 3Qite dmeb diciakinfettN2)ccimGiared olybédrin pratéGs Rirms oclusienbaliesithaugiso f or
exanpl e ATCC VR-797 and re i nant _influenza viruses. nmade enpl.oy
r ever se 2§en&MNiaig enpppd ?eéjc?ﬁﬁﬁ‘%ﬁin‘g}‘eé%o‘iﬁg’é‘ef‘l badigs: jUR “Uéy 5‘“‘1‘8@‘ &Eﬁly rﬁg‘]%ﬂlﬁm
(1990) Pr OC§1Nﬁ1tg|theﬁpﬁﬂ1g§9éhn§'7apMC§§Q5s re5dIFVisuliZ2a Lfdep the 1idR Flicrbsodpd/iCetid

65: 271 | 13 and Luytjes ( 1989) Cell 59:110, (see also MM chael ( 1983)
NEI Med 309u¢®tedam roG@mb{nanty/pgyes Mak gecdusiopchoging, TerfHistiapish weqmbigpyirs fiem og) -

human |nnuno Y, e cher
(1992) J. WM ro @Hgfﬁ{"‘r‘”ﬁ ?egﬁéﬁlﬁh@ 8 %%“558%8"6&%"&%&6&{ gl?gg%ﬁg?lzm
and t hose d&sh}ﬁquheldnd“m thfhd3d 4100&Pin theidra Namelyi, nhtsplaquns mexanqmb@uﬁﬁCthe\IlthGS;
Bebar u VI rus, for exapple ATCC VR- 60 d ATCC VR-1240;. Cabassou vi.rus, for
exanpl o JATCBiRSOR 0T PRI YA 8&59% VIR PRSI ATV 81 TEFRIORRRL
VR-1241; Fort Morgan Virus, for exanple ATCC VR-924; Getah virus, for
exanpl e ATCC VR-369 and ATCC VR-1243; Kyzyl agach virus, for exarrpl e ATCC
VR-927; Mayaro virus, for exanple ATCC VR-66; Micanbo virus, for exanple
ATCC VR-580 and ATCC VR-1244; Ndumu 20 virus, for e;;anple ATCC VR-371;

Pi xuna virus, for exanple ATCC VR-372 and ATCC VR-1245; Tonate virus, for
exanpl e ATCC VR-925; Triniti virus, for exanple ATCC VR-469; Una virus, for
exanpl e ATCC VR-374; Wataroa virus, for exanple ATCC VR-926; Y-62-33

VI rus, for exanpl e ATCC VR—375 o Nyong virus, East ern encephalitis virus,
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WO 991 36544 PCT/1B99/ 00103 -39 hand-hel d gene transfer particle gun, as
described in US 5,149, 655; use of ionizing radiation for activating
transferred gene, as described in US 5, 206, 152 and W92/ 11033 Exenpl ary
| i posonme and pol ycationic gene delivery vehicles are those descri bed in us
5,422,120 and 4, 762, 915; in WD 95/13796; W94/ 23697; and W9111444 9
EP—0524968 andN??W¥§ryer 5 Biochem stry,, pages 236-240 (19 At 03
Freeman, San Franci sco; Szoka (1980) Bioc%enlBlophys Acta 600: 1; Bayer
1979) Bi ochepm) 6fassideidaies SQuftbt Prordebié wml&oa&&% g AdsPEeY BIY, eds ﬁgt 96189
Wwang ( 1987) Proc Natl Acad Sci 84:7851; Pl ant 989) "Anal Bi oche
176: 420. A d@Pmmd@Jé@@l§émﬁﬁww®§SmhbﬁwwanNmepWﬂdé@wbherapeut|caIIy
ef fective anmount of a gene therapy vehicle, as the termis defined above.
For purposes_of the pr aent invention, an effective dose will 10 be from
about 0 01 nRORE e PREHI IR ERREIEN FECrPKE o dxBioRtd fRTisgoen S FevebneRIA
constructs i & Fr &adip, festhbihsht Yitubinisks have BBV eRdped R 1nrkXillial ¥&ksaddpiin0ds
Once fornul ated, the po fynucleotlde conpositions of the invention cain be
adni ni st et e 4uiogryphdicelifetnica, BembyienasiyBrewphilq pylasngartere Seadopigraviugiper dagange| | s
derived fro S 1. nant
pr ot ei ns. Thweﬁégg%égg%gﬁg% 8%/@466?2;%%%%%%%%éags%ngl 5&1[)5%&3@}&& 68%9}@5 ran
subj ect s can32be718,r$mmect al. Dj1 P& tMal eCall Bioy 30%156wd cangrosrblty, Braservt lal. (tpsaehal | y
be acconpli shed j ei t her subcutaneously, intraperitoneally,
|ntravenousI638fgﬁﬁ? aﬁﬁzg§3%§ y or delivered to the interstitial space of
a tissue. The conpositions can also be admnistered into a | esion. O her
modes of 20 @A S @it indafdCh iRk R P B ﬁlr@cggﬂd%§6r£ Séhegﬁm of
suppositories, and transdermal or transcutaneous applications . see
WD98/ 2078Y4) , hetwﬂcﬂoaspolmn@enea Qaguigvm!s/emrgns&psyayem célomitigre techrobgyrisrgenerally be
a single dosge scheﬂ se sc %%y & N@thods for the ex vivo
Skt PRI a

delivery an %H”gum% §ﬁ§¥ MY a subject are known
in the art and descrlbed in eg. W93/ 14778 Exanples of cells useful in ex

vivo appli Cafﬂemlféé 1dsQ<§ |t Gnayftiidn 12 %AWR!if an ?p 1§tg|nln§wm9rﬁﬂﬁlh10¥”u@ﬂ LIYOws for
hemat opoetic, |ynph cells, nacro ha es, dendritic cells, or funor cel

VO 991 36544 SabiFmantmanse ofthe plaaml@rpeqsai inyhe repdlifieq énsget bffst W@erpéneexpa@w@rspw@ﬂ
both ex Vi vQesi{ vriffer\hdutiBleBRtrdI CAE | h&’f‘ﬁm?ﬁ@ FJ& %ﬁ%maleﬂsﬁf'%qd Byprds§isn fnahde@W N9
procedures, for exanple, dext r an- nedi at ed ansfection, cal cirum phosphat e
preci pi t Bt i obtemagyely wheee exprassion dxconstiive.dbs product willde epitinuqusly gxressed into the

el ect ropor atg ol %{Wﬁ%é}h hfaﬁuuafmasbﬁe d%ﬂ!u?( 4y a%la@@(@ﬂne r&ndﬁr@qm&ct gnd
direct mcroinjection of Into nuc , known in the art.
Pol.ynucl eot nelterearmd pogRing ﬁm@mnméx%fr nraﬂuqt: m@p@s npvﬁlfipdé)ylsncla@mntquehaf»t 0
the phar maC | nfal ﬁ{#hﬁc%w e gew 'cﬁ{yﬁlaﬁ@ﬂmﬁ}al foR Q&%gé Q%m@tla?r\éﬁly,

fol | owi ng a G%ents can use pol ynucl eoti de and

pol ypept i de elssiprboresisisiensity Aradisnt rafsifugaian; i‘@v@l@“@%wﬁmréhcdlké ASFPT9RIALS, @@s
whi ch i ngj gﬁoduw rﬂﬂ%‘étful‘{ﬂepﬂlfnﬁt:ﬂ lereﬂ &U C&L)QQ{OQ%MQﬁﬂsgm(dﬁ?%)mse&%ﬁﬂéﬁs&ﬁlﬁdh”
asi al ogl ycoprot ei ns; anti bodi es ody fragnents; ferr

i nt er | euki nsere dlspseereted irike meptium of x@@}ltﬁ@m lvrawfomqagellswlaémpr@;tuiemnr%@wwdmh
factor (GV GSE) d QfvsacSiafdds) . nacrophage
col ony sti w(}?atl?aﬁgsql%{ug@y%e%o ﬁﬁ%ﬁ%g}%&%é Pgic{ %‘?tpaﬁda(:eralyt hr opoi et i n.
Viral antigens, such as envel ope proteins, can also be used. Al so, proteins
from 15 ot hen ordey asibien proghmexprsssiors uehmbimatiitesticéliaddrived fan dlepmmfbmfsramm

t he circunmspor pzo rotei n of plasnodi um fal ciparum known as

B -1 of nonearDR e o iHEAISY POER oD A A Bt RO AL e TSP
exanpl e: 2horTRRESNdRibAY RilllGary, A6sHhAEHE Gfon mshﬁ@gan&lectebymm&emmememomrm
vitam ns, folic acid. 20 C Po~al kvl enes, Polysaccharides. etc

Al s
pol yal kyl enereaglily asertaingblate these of erdwanjiskill ip the agtebassdupon what is known in the art.
pol ynucl eoti desl pol ypeptides. In a preferred enbodi nent, the polyal kyl ene
gl ycol is paqdliyBantlSysteme gl ycol. I n addition, nono-, di-, or polysaccharides
can be included. In a preferred enbodi nent of this aspect, the
pol ysacchar i Ehere ase ment plaxt coll cmw@éy&p%eemamgp%c eXIIFSEI8 Bf§iems dnown in the art

poly(lactld

polynucleot|d%%ngﬂgggfgﬁgmégn&%#%@%%ﬁmS apsu #ﬁ%ﬁggbﬁgq%ggﬁgzed
in |liposones prior to delivery to the subject or to ceIIs derived

t herefrom WD 99/ 36544 PCT/1B99/00103 -41 Lipid encapsulation is
general |y acconplished using |iposomes which are able to stably bind or
entrap and retain nucleic acid. The ratio of condensed pol ynucl eotide to
|ipid preparation can vary but will generally be around | :1 (ng

DNA: mi cronoles |ipid), or nore of lipid. For a review of the use of
Ilposones as carrlers for delivery of nucleic aC|ds see, Hug and Slelght (
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These materials can also be mxed with the DOT" MA and DOTAP starting
materials in appropriate ratios. Methods for nalting |iposones using these
materials are well known in the art. The |iposonmes can conprise

mul tilanmrel ar. vesicles (MVs), small unilanellar vesicles (SLTVs), 25 or

| arge unil anellar vesicles (LW). The various |iposone-nucleic aci &

conpl exes are YPEY¥P¥d usi ng net hods known in the art. See &G 940 dbi nger

(1983) Meth. Inmmunol. 101:512-527; Szoka (1978) Proc. Natl. Acad Sci. USA

75: 41 94- 419 . ' W I son
(28,94 4108 Eanchaconash o5, 1Ak s 065, M APBIHEPE At 3kt

I4:1;43 GZ%a lOinaot qengmwye I&S(bcﬂneichb@my)Zscan R%;é#lfénmmyao 398 - ﬂgg(lggr)ag)e%cnpﬁ%m) ]
roc r noc

& Suri b e CLP S8 entis ey BRInd I ecoignloree Seeices g Hhensp
Bi ol Chem ( 1981RHmBEE 2l (M3 Gerﬁmka 2%9%@@@@9379@%&& et bl Fans BIsdculiABlologficad.
Sci. USA 75:145; and Schaef er - Bi d é i ence 215:166. E. Llspo rot ei ns
S In add|5t| 071 A Btdeagers B! Sée"izr% ‘Pé?%&w {148 nRothstein et al., Gene 55:353-356

pol ynucl eot | ft%bPQifM&%P& aqjeNEchlpﬁﬁﬁglR'eyegfcﬁqS 2@595?53%9@5 \Mrp QR At g»%{ Detulep D

utilized i ncI udé: chyl om crons tants, fragnments,
or fusions &icrobiekey Hdt €1988); Yant 2l Gendld2242a53 A9, Ardgshnbtmmf ﬂmrngnon

naturally o ! | ated. LDL.., These
popr ot oi et Pl eP, pRAREE Bl Rnie WiEhen R UGH aRERCED ol ingisp bl
| i popr ot ei n gibbereliit acid carFyectbandiin RYL.. Jofies|anp dpiadMillits Gibsberellins] indiignastdtFanl O

t he poly ucI otide b ered n her r. eti Ilg nd is included
inthe ¢ YSF9/e8 ‘E‘%P%e \y ilkips: Gftr i ﬁgﬁ‘ ’f'B?f’p#’@tl g?’ P‘Fﬂ’r o, 15; gi-§2and a
protein por Rkefefbncashmatpa@wmen om@;r meaaowaﬂymgwmageneﬁoméﬁ epia- COY, 3:0627-

present, apo rot ei ns and E have been isolated and identified.
At |east twd 19@%%%% M%é\?éﬁéﬂ Ipdi VnSenkebanddhekerd’rpy Madiboad. Sci
numeral's, Akg. A 1339\k1 7)CI Cll, ClIl. 15 A lipoprotein can conprise nore

t han one apopr otel n. For exarrpl e, naturally occurring chylom crons
conprises of A B, C and E over tinme these |lipoproteins |ose A and
acquire C aﬁ@'pn&ll&mﬂfgﬁcﬁmqﬁes khﬂv@l-mmmﬁ[iGésﬁed%ol}ﬁiucl@)tldaMu&xc&ﬁ@ﬁb&ﬁédﬂhtﬁSm LDL
corrprlses apoprotein B; and, HDL conp es apopro eJ ns, A, C, and E Th

ani no adPd S¥PrEsHieR &“%F&Bﬁ?‘&?‘&%e’éﬁ“é f?&‘f%\‘z%y glfpents PT SREERUIPHIN Rlagfs:

exanpl e, Br ‘é‘ r&¥on de3R30d is Zlerfld Mo RBMiredRixPFREH vbioORith coh@WnSn ég&@éesﬁgsﬁea:ﬁxl)
Med. Biol. 1:162; Chen ( 1986) J Biol Chem 261:12918;, Kane ( 1980) Proc
Nat| Acad send deymstrany Amm: the rr¥pighsionneassette sudahly fom erpreasinet ings plagphost.” The
Li poprotein lg, foI th
chol est er ol %?‘?ém‘og an Qné:gsf‘g{rl]st%ﬁg%ghaﬁhgah&fm gé’mﬂ?té‘&éo gcg{‘r%?onlcc?fto ?1
| i pi ds vari esctormio ntamurtm Vegtorsde move BQIAI irqempn onenaislonmrlm%mnlpasebactena to the
chyl om [ des no. I

tho 11 pidl 2acaRpanSar Thottieaph Py RE e Ry oo BE Pl T B R B S BleR, O
exanpl e, i nravge IprokElymgtnﬂbhcathﬂ]Box(gnl%ﬁx)okaﬁJme selacrpiﬂs imarker anfl, fdneAdrolpdsumr e

et ivity, THEOReL] DRAAYRE S ARRRI e GERF o Pyl HFpagames

hydr ophobi ¢ ywitahéketddoaditbnd i5eCeat g@ﬂneﬂﬂb'leho hA&L e bk tiil frefetBHiaRg

nol ecul e. WO 99/ 36544 PCT/1B99/00103 -43 Naturally occurring I|i popr ot ei ns
can be |sol devep Felesiabls apaker ggne suitabie &idetermigingi ibm plahigell ihas begh dansfaiped. A

met hods t )

255: 455080 L Rty BB B R G RpmbR B B o O bl B OERET

al so be pr oerheniklaxyd Dmnsvl%B;Plathré.clﬁinbqurantllfﬁéﬂﬁl’bb@-by expression of the
apoprotein genes in a desired host cell. See, for exanple, 5 Atkinson (
1986) Annu Rev Bi oph s Chem 15; 403 and Raddi ng 1958) Bi achi m S Acta
30: 443. Li jSepHenecs pieble &or pamaifing integration & the hF‘FES’ BRMSBERTedptod ‘I‘“i‘g Mesyuch
as Bi onedi cal. JQGHRIMARAE ThedeHight é&n@d&q%%od\@a&aemﬁ@%m KSAombiegduaer
description of |ipoproteins can %e found 1 n Zucker mann et .
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i ncl uded,, Wi th_or. th i Do d
pol ynuclOI3 ot i 8537&' a a?ﬁlgenof‘% %é?%)‘? v %fg %‘{{% %ﬁ?éﬂwghgn#ﬂ&%qg}v%gl ly,
exhi bit a net posi t| ve charge at physi oI ogi cal reI evant pH and are capabl e
of neutralizing the electrical charge of nucleic acids to facilitate
delivery to a desired | ocation. These agents have both in vitro, ex vivo,
and in vivo applications. Polycationic agents can 15 be used to deliver
nucleic acids to a living subject either intranmuscul arly, subcutaneously,
etc. The follow ng are exanpl es of useful polypeptides as polycationic
agents: polylysine, polyarginine, polyornithine, and protam ne. O her

exarrpl es | ncI ude hi st or| es, pr ot am nes, human serum al bum n, DNA b| nd| ng

o, = o, o o o, = . . o -

(



Li pofecti nTM and |ipofect AM NET"' are nononers that form pol ycationic
conpl exes when conbi ned with pol ynucl eoti des/ pol ypepti des. | mmunodi a@Qnhostic
Assavs 5 Neisserial antigens of the invention can be used in i Mmunoassays
to detect antibody levels (or, conversely, anti-Neisserial antibodies can
be used to deteggh ki, gen |evels). Inmunoassays based on wel pogi@bigesd,
reconbi nant anti gens can be devel oped to.rgpl ace invasive diagnostics

nmet hods. Anti bodies to Neisserial proteins within biological sanples,

i ncl udi ng f emtibiodcspheh ashinpdling: taatytlins dDhérdNA @giente eﬁiﬁﬂﬁ@bdﬂdnonﬂ@ﬁﬂcgﬂns()f

t he |rrrrunoassa |s subject to a great deal of variation, and 10 a variety
of these ar em% P RRCSERIn Hhervectesy & I3 V8 Indhe Athe | rmunoassay may be based,

for exanple, upon conpetition, or direct reaction, or sandw ch type assays.

Protocol s SRic LR |

munopr aci pr At o~ RngERIR P et BlioR AP BE irphupdlinB cifedion sy

pol ypept i de;fot bve:r¢sszbeb‘éthmyot¢m($) Cffomterestaﬂﬂpbaﬂy, fhbm@nbbcemy pncéxprestiomeaseaeent
radi oactiyve, ,or e mol ecul es. .Assays whi.ch a nal s, fromthe
probe are ala‘ehg %%y OF BREBT %@S’%f %rﬁf?“ibé"aﬁtreg‘gﬁyé%\fgssﬁﬁﬁ YO coRtpniin addifion; |
and aui dln, tgmg te&za&@né ploRirRslccig eRdhaitRdifollfiTHNOas&MBY § promeeliregidon FidnA
assays. Kits suitable for immunodi agnosis and containing the appropriate

| abel ed r eagweRslaigdsequspessyiniiatio cpgonsispqodige HBen Whsthais neishe di geae ernes,

i ncl uding t BPQRh bhB% £4 gé} tibf hong
with the reﬁluﬁpng reageénts é%“ te%ﬁfdat hg??ogrtae@%g[%fgqﬁ?g?g@F%ﬁ??tgorn S,
salt 20 sol ienzonssitegatdhe J' ando)enids efithé cassettth ellayofedersy ingdfitidntinto apeayistingveslrl as
sui tabl e set of assay instructions. Nucleic Acid Hybridisation

"Hybridization ers to the associ on of two nucleic acid _sequences to
one anotifer b etﬁﬂf’g‘fgﬁb%?f’dﬁ@rfdﬂ"ﬁg"e P ecf&f PRY PrEfAiE relaigd dis Rigset ibensen othet o a
sol id suppordqnet dnb&sir A€ protddnl of inktest meenbdaemgﬁm Réﬂﬂde W& alloWBrobd8ng and
sequences Wi |l be placed in contact with one anot under conditions that
favor 25 hydrasgesatinpidheprotely ey approprisiarnd millkusvally dack amyoyeakenes Whieh might resuite
type and vol
ol Tt on: o BB R esydaFRRLL Ol BIPRIGAI Sepbridl? sBbe, o A PRLAE
sequence to trdnecr’rptibmaﬂ 1rsugmn’cgw§1{)a'dhberﬂ1r agenteezgiems prreacd)'iﬂ'ct))ranstcoatecedmrmt ion
of the sgquences; a r.at.e soci at i on of
sequences ( FEXPY: 3t°n$uf'fe’ yglréq‘sofl%a{l ﬁy‘f“ VER “?c,s for ?ﬂca?g b O0% SEY A0t
E he vva]shi nlg providé fdr&mlcfcadldxmﬂmrbtynhrafmtaedu mﬂhls Yag ﬂwr&emab(oemteadst witllbe

supra] Vol une 2, ap ges 9.47 to 9,57, 544 .

PCT/ | B99/ 00 1iEpgslocpied ?emtgﬁgleﬁew% rage PBresssh afday e e’f’ﬁﬁ‘e‘&% P Zapicgly
reaction thakchamPh sass afel @fokOfe AburdRd O sSktdlak SithSIRMIBRG Bfio B¥ RhdSRAMEITARS
that differ. For_exanple, the conbination of tenperature and salt

concent r at | oweds hWiilelithenet resvired thawthe proteihbg ssxietsd flemyihe cells Ioviigipthe BEIERIS: he
cal cul at el T floed s DY B N0RA R a8 ori G0 R MRGE BRI ARAiRAl L
condi ti ons Fren etermned enpirically in 5 prelimnary experinments
in which sanpl es of genom c DNA inunobilized on filters are hybridized to
t he sequenceside thélilthas bxp@esdioh behe daibbgbne pﬂ&lict eilngdiit 4 anaryafc cdil ftisadesintble
stringencies. See Sa rook et al. fﬁ}uﬁ 3 50. Vari abl es}\técil rgS|der

per form ng, dpteEmagphetherangpomenelihe,flofed e coqtping frguengassy |“f‘8 me’??ée%\lA
bei ng DI ot t &gy Q:{'ﬂtrél%) ttmaamm@am@ﬂamm 1he, %Qﬂ'@ctéﬂ%tﬁé&ﬁesﬁ%ﬂﬂ@mﬁﬂsw'
bei ng detected. The 16/ total anmount of the fragments to be studied can
vary a nagniregidemay bd condfieteshio preyent dpsinggportion obthpengia mesgage pifolflee irgsedet o
10-9 to %1;0 %&dfaggh&ﬁ}lpq}?ﬁ@wogq@ s in a highly conplex eukaryotic
genone. For Tower conpléxity polynucleotides, substantially shorter
blotting, hybridization, and exposure tines, a snmaller amount of starting
pol ynucl eot i ﬂs%svec@nébnlbem&roﬁﬁ&eu fdirectBGhtb wabycenf b,pmse baslcfo@rpem 18F@ehanically
exanpl e, a single-copy yeastD%ene can be det ect an Bosu e tine of

only 15 1 hotansist thetrpdogbipanhDNA- Lrasswan el @NAGeﬁffo%O(z lﬁa'l%rl $3n0 ThroRRPEUC and
hybri di zi ng f 848 Neu e Wnkferél Bfootlﬂ pRht Jcﬁ%y%@iﬂ% B&yetﬁﬁéne%ly%bpwr&scaw
manmal i an gene a conservati ve appr oac Start 'with bi o
over ni ght, adehzy Re6, 277, d9&X. nhghherimthdﬂeofpnewm fonugﬁ%adleﬁtgtawt‘s isl High e
using a probe of greater than 1 Og cpnip.g, resulting in an exposure tine
of ~24 hours. Several factors can affect the nelting tenperature (Tn) of a
DNA- DNA hybrid between the probe 20 and the fragnent of interest, and
consequently, the appropriate conditions for hybridization and washing. In
many cases the probe is not 100% honol ogous to the fragnment. O her conmonly
encountered variables include the length and total G+C content of the

hybri di zi ng sequences and the ionic strength and formanm de content of the
hybr|d| zatlon buffer The effects of aII of these fact ors can be

T 1 o, P — ~ A - AN NS o rF Az 7~ .




WO 99/ 36544 PCT/1B99/ 00103 -48 with the target nucleic acids and are used
to prime the reaction. The prinmers can conpri se sequence that does not

hybri di ze to the sequence of the anplification target (or its conplenent)
to aid with duplex stability or, for exanple, to incorporate a convenient
restriction site. :}/[SJI cally, such sequence wi Il flank the desired

Nei sserial sequUBfiR¥S5 A thernostabl e polymerase creates copl @Y get
nucleic acids fromthe priners using the original target nucleic acids as a

tenpl ate. AfveRkitpabilhstrTeadtdiaNB UM all anicﬁ:rsgﬁth Uk RicGcidGhhks vathf MERRLAIZd by
t he pol ynerase they can be det ecte nore traditional methods, such as

Sout hern bl omell begda Ar RAstdS: ar s&wfaﬁ@ eipylctal- Newsotl7, 1he. 1985 end Kaudseroing
will hybridi

TRNA O CONA Bt e gt Bt Sa iy SRR G ok TR bR bdespdth 0678 o
i n Sanmbxook tensgghic beugyr a\]et arroRNAmeﬂmd cﬁhwodyetmrvamkld)effumn afiﬁf%plestsngtmother

e muct &1 ¢ A0 PRaeR, NsSorBrconar Bal B s o2 i Erliioral. ech ac

ni trocel | ul o, AEH&ESS.OIIJS,Q 79,UIBP®N 863, $982xposed to a | abel | ed probe and then
washed to renove any unhybridi zed probe. Next, the dupl exes containing the
| abel ed probe are detected. 15 Typically, the probe is labelled with a

r adi oact i ve Titpivestay magRlsgpe DESBRIAPMD G plapt C'EHE)YIBWWN@SOIFi(@mmsetM ?redmwl

bi ochemi cal o al y.si ert ai

13, 16 and f‘g% f%?%g%‘f %5‘@3 Rossf hf“dﬁe‘ﬁé“:‘ﬁ‘ﬁ‘q"%ﬁp‘mpﬁ'&"g'ﬁgx i’fzf‘“‘li‘iméﬂﬁd Tz‘ke

and M2 are mpedsetlofiplaveidg lbntaibing eiepend\consivit. i Bidétdedl empiies pOBpK ifield s@%ngﬂhe
mai n recqnbi nant, product..or, in Western blots, 20 the position of the main
N om0 ¢ PRSP ERRGTRIE blomsmBEAG Aloming i SidaoRo! RERBHGHY | Hropeiay
protein ext pamt profolydsts RdbrEAhEselNvalB ik ia8] dnll ¢ird pRit &ludrenbr ane vesicl e
preparation. In bactericidal assay results: a di amond (1) shows prei mmune
data; a triangle ( ) shows GST control data; a circle () shows data with
reconbi nant Aﬂlmgmfn:gm whigh srompbitman be (Sohpdamcuhmed ty:giys “@hlowgmemymﬂr;ﬂqnbichm city
pl ot (upper ant i.ge n_AVPHI

(i ower) " Tkt AR 5 e pliriudiudh s Mo ihe pisfS redped et iRl ol Biscte [ cao
et al. ( 1989r)ansferrddl‘@hﬁ’] Cﬂ is kihék@n ﬁ%?actn&ﬂb&lltp&nﬁtcaxﬁi)e regechOQR) fnﬁin@ﬁltﬂes céild m
Retrovir _12:593; 'S?%iﬂ(‘ga et jl . 199 Scand J | nmmunol su %ﬂ and

avai | abl!é i WP i faetimitsd 19 ESPRRIES ?fﬁﬁga“@n?zf Best ci o i gp et |
Madi son, W sgRhGées, Ioghfded aﬁéﬁ/&etablesv@o% b3 abi $lalCTcl 38 360 dfRle, sp&lids HOm the

nucl eoti de sequences in the exanples are derived fxomconbining the results
of two or nBpRErRLigeTiRehliw) Merfsagas Stiolraclse qiidnivass Trgonsiiaclignfe &1y, &inumsi x
reading f r augsohih PhARHG! Dallis PABRESs, Uralbilr REAGRISC SHONEI optlS Elhil,

al gorithm based on the statistical udi es of ESposti et [p

eval uation d?an&a,tfhescbryrdmpmmszm Nrmmmai’vdﬂnpmdfemnnsD(gttm@sQMijEtm GICB:rwhem
190: 207-,219] r epr,esent rane r ns,,or
hydr ophdBi ¢ ¢ gﬁﬁg ac ﬁceah (54 mustﬁ%”ﬁ’mrgé'%t f"l" rré"tgre\ﬁ%cf Bor 6t €t gdﬁ f‘%ogﬁrhm’

f ragment ed wakmtﬁed&zsaeﬂmamlm Sengrid, B@lp@foﬁgsr ane¥; B Ok, (¥cBle) Lolium,
Underl i ned am QQ aci d,seqguences indicate possible transmenbrane domai ns or

| eader sequéRGLIEEn; P78 @Qﬁi"”’&s predi cted by the PSORT al gorithm
(http:/|lww. psort.nibb.ac.jp). Functional domains were al so predicted using
the MOTIFS py ngl I U, Msed to
assess the i né%\%l% ?)Jop rlg%%ﬁt(\gx e(r‘;ﬁ?}(':l ol %F E%E@ ér oe"tseo?lﬁgahﬁdgur%tg? élgca?ﬁls?ﬁlé '

exanpl es. anansémmm bm;opﬂdse cpntmnmg copies @fith beterlpgms gaw iy @ethmidwént:alyls &isye used

to scre ent sera i nobl at . 05|t|ve r ction

protein i)é? @p%qy?y”@&fegqﬁ%ﬁl 47 S'ﬁ?ﬁ?‘ﬁu r (gedhé‘g e e‘(??yogxgﬁryo
nount ed an ifoRA40En msmmea forh i (R610piast Rudpbnsivy € ThéseRmbSros gmmtmmamals an
i mmunogen. This nethod can al so be used to_ identify inmnodon nant

prot ei ns. TKELP®E ShETARRANE (ﬂ‘%|°Wn6%ﬁ‘eﬁlas‘l5'“W@“%Hv%‘?faéht’wuﬁ%‘@H’ot%‘dﬁraéﬂar e
anti bodi es §g;dids JudiRY $kin me':?ﬁ)kﬁx‘ﬂﬂ RSs M&eﬂve{n gecﬁxk fal Rl%:[lé id@iddProlinBat a
protein is located on the cell-surface. Label ant i bo (eg. fluorescent
| abel | i ng fmthEA@&)nmaamc@dlyl fawdaspedewmmam dﬁatfa bHepts ppdrogth sormglly gevelsence

'n par il aroond) ERllBeRGE TRrAB ed BRI Ao ORI

purify and biochemcally char acterise the proteins of the invention: A

Chr onosormal DNA preparation N. neningitides strain 2996 was grown to
exponential phase in 1 OOm of GC nedium harvested by 25 centrifugation,
and resuspended in 5nl buffer (20% Sucrose, SOYM Tris-HCI, SOrM EDTA, pH3).
After 10 mi nutes incubation on ice, the bacteria were |ysed by adding 10nl
l ysis solution (SO NaCl, 1 % Na- Sarkosyl, SOpg/m Proteinase K), and the
suspen5| on_was |ncubat ed at 37C for 2 V\D 991 36544 PCT/I899/ 00103 -51 5 10
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As well as containing the restriction enzyne recognition sequences, the
primers included nucl eotides which hybridised to the sequence to be
anplified. The nunber of hybridizing nucl eoti des depended on the nelting
tenperature of the whole primer, and was determ ned for each priner, using
the fornul ae: W5y ksdsGrC) + 2 (A+T) (tail excluded) Tm 64.9 pePhbdoddd GO -
600/ N (whol e priner) The average nelting ti&nperature of the selected oligos
were 65-70C for the whole oligo and 50-55C for the hybridising region
al one. WO 98teBsile edime] Bigsobree Sariablgs afadsingoliedsthenwsgenbratidros Wy ceparddcible
reverse pri for each anplification. Aigos were synthesized by a
Per ki n El m%@%ggﬁ?%ﬁm Synt hesi zer, eluted fromthe colums in 2m NH40H,
and deprotected by 5 hours incubation at 56C. The oligos were precipitated
by addition of s&n@MaNace‘ﬁC@ﬂtﬁieesyﬁglqs,Zhé/@ésHé@ﬁro?eﬁrh@f‘me-in\]-éﬂﬁm?ﬁﬁplb@sex&%;ﬁg ot hen
centrifuged and the pellets 5 resuspended in either 1 OOl or 1 m o
wat er . OD~bo aligiBatiyely sherpriqten 1ay hegxtzacea fiemrihepihnde plarg middhgreRhexdesired protein of the
spect r ophat ok (A C i in n djusted to 2-1
Cprol / pl - 30 Thegiort dedrhEa 2P R h A AR CEAGIE DRERRR S0 Rt Bnd
50-200ng of gmbowiess-liafAess beoths pinads? niag e hiztianicaly digupieesedese afy sd8edd~t M
of each oligo, 400-800uM, dNTPs SOl"iLfltgi on, 1 x PCR buffer (including 10 |I.SnM
MyCl 2), 2.5 BIERDFREn Ol SFSer Tre e siney bPéV%PFW—CEI%‘?‘ff%fﬂhf“Pa%: reftieReO
Plati num  Pygo b pREJiKTRE dnSéntiofd] prodi@fsBlatit# phfflcdtiSh WFRIUS Rl bd e OB to
cases, PCR was_opg)l m sed by the addition of | "OQpl DMSO or SOpl 2M bet ai ne.
After a hot periy thereggmbingntdein oPayametarsef tishgr emperatuspdl, pxvigamend Blymnes ik be
i ncubat i of 5 i . -step
99, Ohaibfis 0 Protlite ANARG opiftA xRk mgnqga.@wfghaegemg%m Srofeh

anplification: cycles re per usin

hybri di zati on tenper tL{re the one of the oligos excluding the restriction
enzynes tail ELES#{@%@#%?% cycl es perfornmed according to the

hybri di zatio s [ . . h i C r

50T ovied by S SRR b iS00 i LA Bab R prpflBfer S DAY Gl nee
wer e as f ol | capable DEbiading hictaialRNA ipdiymartsconiEiitigiag iendGnasamiidly 8&nscription of
seconds30- 60 segondsFirst 5 cycl.es95C50- 72C30 secqnds30, seconds30- 60
SecondsLast BB FREBREs SR Gonpk NG/ PRIOT Nl GAF F SESSRN RROR o
the | engtib ofegicnewiilRAs usualle prctad| prdxim4l to the YRnd I 8824dingshhiéd0 MM iMecription The
anplifications were perfornmed using either a 9600 or a 2400 Perkin El ner
GeneAnp PCR Wjtighienfeeipg upilyinclpdrs an RNG pplymerpsefinding siteand 2 franseriptioninitigtion sife, e

was | oaded OR!@icRridr proradieAfay MSEhaRla A 4BRaini BBeddn RN hiy &frlap an
fragment conpared with a DNA nol ecul ar wei ght marker. The anplified was

ei t her | oade&diadeneRNAypalymerase binding-site sewhieh ROWA synghesis begins. Jine apaajonpermits

et hanol 5 an i i v, : v

agar ose gel ﬂﬁ%ﬁ@%@&ﬁ?% réllalﬁi%) E%‘%#?‘;e’@g‘%“ﬁéﬁaﬁ eH?Eep%e Sé)p Péﬁﬁgéﬁzle g%;%ravt\%san ('3 hen
el uted anrd pthereby anbititrtemsgiption ofsi spepificlpendJCanstituti@e xpossivmoiay osrukintthe absence
follow ng the.instructi.ons qf the nuf.acturer.. The final..vol une.of the DNA
Fragment —ves SUE 1 PRUBP e SFh a8 L PR TP oS gy mey e

Di gesti on of affidvell bR BHetaStivhtbr Proeilbifdihg Ssdudadé) virdhl FpRRa iNGuilly préiemal (5"
anplified fragnent was split into 2 aliquots and double digested wth: -
Ndel I Xho! or 'NHe RNAHRSTymesse inding frgusnpg: Anskamee ofeeariptiyaterieigp Isdgldelitpn

of the proteLgfiagy %g%i&légﬂp),%ﬁch%@é InfftelthRdcAPrion o@%ﬁ%]c'eo)é%%h iPEscheéRmh efh@.

for cloning into p and further expression of t protein as
N-term n§ GesMi)[Reibaud er-al KSR Hmus Rev. GendRl 189481 Reguated peprgssipp may: thsraferg bEnt o

pGex-H s and _further ex ' / . €] - I Hi s-tag fusion
Each purifi ealwqﬁtfvgd)ﬁg%ﬁ%g{éfeﬁ 8‘%‘%&@9‘%&%&; %d'rﬁmgé F{%‘leg;lsl&%bg overni ght)

with 20 units of each restriction enzyme (New England Biolabs ) in a either
30 or 40pl fisBglendebAtoBing MeldB8licHatoaNaLyats poviddanRRRAP Ridha PR t@fiencihe
di gestion product was then purified using the Q Aquick PCR purification
kit, follow Fyamples inﬁmﬂqumqsnréqqu@cwlsm\feégpméh&af mgigbplizing eagymes, sychps galgetose,
vol ume of 30 ' I ) [aBadCh ddi jqeal
ora concent r KsEandCioed b Q0T gha oS hd bafiodd AaaiBbiapedmply hetlePl
presence 30f f{prdnictracquendes derivad frami higsynthaic leezymeEpudbiag g3ptophan ¢Fp)t[Beeddeloatichg
vectors (pET22B, pCGEX-KG pTRC-H s A, and pGex-Hs) 25 1A tg plasm d was
doubl e-di gested with 50 units of each restriction enzyne in 2001t1 reaction
volune in the presence of appropriate buffer by overnight incubation at
37C. After loading the WO 99136544 PCTI | B99100103 -54 whol e di gestion on
a 1 %agarose gel, the band corresponding to the digested vector was
purified fromthe gel using the Q agen Q Aquick CGel Extraction Kit and the
DNA was eluted in 50al of 1 OM Tris-HCL, pH 8.5. The DNA concentration was
eval uated by neasuring OD2~ of the sanple, and adjusted to 50p.gl~l. | ~tl

. B N = o




resi dues upstreamto the thronbin cleavage site and containing the nultiple
cloning site of the vector pTRCO9 (Pharmacia}. F) Coning The fragnents
correspondi ng to each ORF, previously digested and purified, were |ligated
in both pET22b 10 and pGEX-KG In a final volune of 20.1, a nolar ratio of
3:1 fragment/vector was ligated using 0.51 of NEB T4 DNA | i gase (400
units/pl), in YR&¥ftsence of the buffer guppl i ed by the mahGF/RPAM& . The
reaction was incubated at roomtenperat ur'é for 3 hours. In sone

KT Tol | oW MR Ty 2B 7S YeRBT 1 B CRT B reito e FBECHST e

r ecombi nant ppteasmxs %2m; BP- s\woB@bban@EPaq 0121%7530Phe Flactabe @i m&tﬁmmﬁ
cells were |ncubated vvlth the |igase reaction solution for 48 m nut €s on

i ce, then atlWewemang (198 )yThelening of jnissferonrpd ptherapistakgs- BbOer/ermr hredt lhOressgnli.n at
37C for 20 maala':t‘cﬁ)ﬁage-ﬁx‘l%dgﬁtl[ﬁuﬁ‘\ﬁﬁk% e;cbe(ﬁ9§ﬁ%wrg %@8%&?@%&#&&%@9466} an
Eppendorf m crofuge and resuspended I n approxi mately 200p,1

super nat dnt Profhaersysigresaisopmovidegiseflamométat sedueapres B anpi ci I lin (1 COmg/n ).
The screening of the reconbinant clones was perfornmed by grovm ng 5

random y-ch colonies 20 overnight at 37Cin either 2m (pCGEX or pTC

cl ones) or g yd(‘k?ﬁ'lsyﬁ‘:hf)‘ﬁé’é‘)mq_ﬁs '6?’61? fp not peqErJIRfie alspppstiop ?Sr?ac“f‘l‘?épf?é}q‘%s wer e
then pel | et Feflexaiie! itmsdAfoLacivaoh Schubided O m%&ﬁa%mé@leﬁwﬁ& ﬁmete%@%pr ep
Kit, follow ng the manufacturer's instructions, to a final volune of

5pl of each be irinedi withelhe Apemmicaysneea b apthardecierial or bacjerinphiage plogetst, ecmeamm B

ei ther Ndel | e . 5%
agar ose gel }%@&18 n@nﬁgmmﬁ)ltg(ﬂ% %aie'ﬁ g%%% i+ g'ﬂserffxglln g‘g%‘é 2 ﬂllog‘gg'elg dltrp 'I}If h

t he nol é6ul aronvmrghhpmmd kEbotlf it}a(broBNkr lbadl theroperch Elﬁ@)nceél’ ﬂnet is oagelatedrbg tladf lat he

00/ 36544 pCTag optDs «Clok) Gt PELEh an BRer i HBbBRE oo e 4021

expr essi on veﬂaammw&mngﬁmm% lnBFuﬂe ﬁd&ealgtdcauﬂngslstbxh&bﬂs of doflba@¥iil 6:§gh ON
of the reconbi nant prqtein product. of each construct was used tQ

transform 3651 Ea‘iﬁfth‘Eab"d‘éSt‘? bgd ﬁthrMA/ eelypesase gndcigjtiateripgpserigtion, Yirpatyrally or )
or E coli &Ln%%ro&rBEeTomalb%émn @fﬁgup&ﬁfarsb B@sbu le@RRN § corhftibld RNAGSBynirast he
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Bacteria were diluted 1:30 into 600nm fresh nediumand all owed to grow at
the optinmal 20 tenperature (20-37C) to ODsso 0.6-0.8. Protein expression
was i nduced by addition of 1nM I PTG and the culture further incubated for
three hours. The culture was centrifuged at 8000rpm at 4C, the supernatant
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formula: Protein (nmg/m) (1.55 x ODbza) - (0.76 x QODzb) 25 L) His-fusion
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20p, 8 of ea F |f|e(g ‘E{ 0eéln V\ﬁere used to inmuni se mce
intraperitohé’gﬁ%mfn phek ORF 44, CD1 nice were i mmunised with
A((OH) 3 as adjuvant on days 1 21 and 42, and inmmne response 10 was

moni tored | DNIRERRbdRp sﬁlﬂm«ih@ﬂl a¥encd carF&rde@Péa fffh ge.@a fr JEtrE1ed WRtelali prateins, s ed
usi ng Freund's adjuvant, rather than Al ( and the sanpe_i mmyni sation
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rather gpan; b, Hlidn Af@ewzﬂ:xpté}gm%%%b el (Logdh £RBYRT ©2437NaHAIUSEE! Y Sikaline
Freund' s adj uvg he | mmune résponse was neasured on day 49. |~ EL1SA
assay (sera anal yS| s) 15 The acapsul ated MenB M/ strain was plated on
chocol ate agar plates and incubated overnight at 37C. Bacterial colonies
were collected fromthe agar plates using a sterile dracon swab and

i noculated into 7mL of Mieller-H nton Broth (Difco) containing 0.25%

G ucose. Bacterial growh was nonitored every 30 mnutes by followi ng CDbz.
The bacteria were let to grow until the OD reached the value of 0.3-0.4.
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tenperature for 20 m nutes. The suspension was centrifuged at 10000g for 10
m nutes to renove aggregates, and the supernatant further ultracentrifuged
at 50000g for 75 mnutes to pellet the outer 5 nenbranes. The outer
menbranes were resuspended in 1O Tris-HCI, pH8 and the protein
concentration neasured by the Bio-Rad Protein assay, using BSA a
standard. Q WY EPEfracts preparation Bagteria were grown %Vé&ﬁ%/o(m? on a
GC plate, harvested with a | oop and resuspended in 1 m of 20mM Tri s-HCl .
Heat inactivahboRatiSsidar eaidhed (haPffkafePhr. B985 AL &% 10ad ki VESIAST As an
blotting Purified proteins (500ngllane), outer 'nenbrane vesicles (51tg) and
total cell exfditeral exapgl, theesignglesgqyeneraliNierdiphatamaiase 2@ Gomeradoysdadidus ming 5%
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tubes and centrifuged for 20 m nutes at maxi'num speed in a m crofuge. The
pell et was washed once in Gey's buffer (G bco) and resuspended in the sane
buf f er to anUsBilyotheabdveSlesatibbditaapoheri®) 0Qfprising@epromotor) kigaal sequencs t(iddesiredt
25C. WO 99/ 36544 PCT/ IfBS%Q/ 201 3 -61 .SC@I .Of . Ge%' s buffer/1% BSA was .added
to each wel | SFPIESBENGRS! (NFPsh QAL TFHTTPHPILIIBGUEn Sequgnce, Aie P 1pRGIERINGeXRIesugn o
(1;100 in Ceyorstrid. ERprefiod Yombidts ¥ btendfid@ginédDin @agiicoteblch AW ekiRRhidnd{dthal

i ncubated at 4C. 25p,1 of the previously described bacterial suspension
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30 m nut es) ; i m;ﬁ% .
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identified i plabnide BifheH 4 High 6r 16w0kbpyl ldmber: vedtor Mey¥elselbdted, ddpbalidygorThe effect of
TCAGGCAAGT GCTAACCAATGAAGAGCAAGETAAGAAGATTT ATATTTAGAC ACAAC
GCACTGTTGCCGHS veetarand dheforsianpsatyinon heHaRAGAAGE CACGGGAGAA
AAAGAAAAAGTAGAAGAAAAL 51 TTCAGATTGG GCAGTATATT TCAACGAGAA

AGGAGTACTAA CAG . .

Ac AGAT CT GACCA(HZRInNgG8 G d A NGdgrdtind AR cidEAITGABY Tomtaid@CIEAAAGEXequence homologous to the

CAATAAAGT, TCACAA2(B51 AGGCTTGAAT TTT G
WW&%%@%%@W@“%A%@“S appear to result from

TCGACTTTGACCGRbMbirhtiche betwkeMhbmblog bds 1T (e (MGl AMbacterial chromosome. For
CAACGACAACGT TACCGAT G501 ACGAGAAAAA "ACGTGCGGCA AGCGTTAAAG

ACGTAT TAAACGETOHET Gpsating ecoragonsinated ith AhCromsemiguaRagillus strains integrate into the

CACCOCAGATACCRAACUARET CLACH T TAR 1T A RCEE RARGAGAROR Y el be comprised of
GCAAGAAAACCGhAdETTIoNAEE 01 AdSHSPESMem@ACTTCTGT TATTAAAGAA AAAGAC. .. This
corresponds to the am no acid sequence <SEQ I D 2; ORF40>: 1..TLLFATVQAS
ANQEEQEEDL YLDPVQRTVA VLI VNSDKEG TGEKEKVEEN3(51SDWAVYFNEK GVLTAREI TX
KAGDNLKI KQ NGTNFTYSLK KDLTDLTSVGLO1TEKLSFSANG NKVNI TSDTK GLNFAKETAG
TNGDTTVHLN G GSTLTDTL151LNTGATTNVT NDNVTDDEKK RAASVKDVLN AGANI KGVKP
GITTASDNVDF201VRTYDTVEFL SADTKTTTVN VESKDNGKKT EVKI GAKTSV | KEKD. . . Furt her
wor k reveal ed the conpl ete DNA sequence <SEQ | D 3>: 3S1ATGAACAAAA TATACCGCAT
CATTTGGAAT AGIGCCCTCA ATGCCTGGGT51CGTCGTATCC GAGCTCACAC GCAACCACAC
CAAACGCGECC TCCGCAACCGLO1TGAAGACCGC CGTATTGECG ACACTGTITGT TTGCAACGGT
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20 1 MNKI YRI | WN SALNAXVAVS ELTRNHTKRA SATVKTAVLA TLLFATVQAN 51 ATDEDEEEEL
ESVORSWGS | QASMEGSGE LETI SLSMIN DSKEFVDPY! 101 WILKAGDNL Kl KONTNENT
NASSFTYSLK KDLTGLI NVX TEKLSFGANG 151 KKVNI | SDTK GLNFAKETAG TNGDTTVHLN

G GSTLTDTL AGSSASHVDA 201 GNXSTHYTRA ASI KDVLNAG WNI KGVKXGS TTGQSENVDF |
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G- VHLNG+ STI. b,

| TSDANGLKLAK .U -@Wﬁ@f%ﬁ ﬁ%\ﬁ@h@%@éﬁbmﬁwﬁﬁw Reetesiel 175

VKDVLNAGMNI KWKPGTHAMDHVWDYWA{EEHSADIWTgmmMW@ec&é’;%ratlon in:
VKDVLNAG/NI %G K ++V Y+ VEF+r D T.V + +K+NGK _TEVK Hs

VKDVLNAGWNI SAVNRIESE %RWEMMKMWM&S D @efeqt~Ingyfro 0
235 GAKTS§VI w h
ol ogy o'gﬁé???g?l?%%@%%s%@ﬁ% e B I A L AN

i nfl uen2ae] Averfgre Ziorpgsmlogh 3t Sueptocds®s]. 67. 7 bits)) Expect = 1.5e-116,
Sum P(11) = 1.5e-116 ldentities = 33/36 (91%, Positives = 39/36 (94%
Query: 16VAVSKEeAEFBRITERABATVKTAVLATLLFATVQANAT 51V VSELTR

HTKRASATV+ TAVLATLLFATVQANATZOSDbj ct: 17VWSELTRTHTKRASATVETAVLATLL FATVQA\NAT
52, Score iY@g:(t PAprezsipi g¥slems pepglse knownto sue-of vBlinaSskillix thd Jit. A yeast promoter is any

;31\5/(_?_[_ ]Ii,]ﬁ-g:)ﬂl%{ﬁ AK %M@%&%&%ﬁt@ olymc?o’agé ;)3’118d i S%mtl g %Q'éosttream (3"

138+TL KAGDNIti&hd6EipiionFof TaNESEhig ToéhaitDleg. dtruetdfld gere) into mRNA. A promotcr will have a

1031 TLKAGDNLKI K DESTNASSFTYSLKKDLT TSV 190Score = 110(98.7 bhits), Expect
= 1.5e- 116, TSRITIHOR 1PN KigioR PISH PSS Vﬂa@%@r%m@ ttlt?Sz%d of fi 6pdling sequencep s 29
(86% Query: THAAMILSREADBKONLYSTEEELNRAKET ol SN b3KhS2E MSHEN (ne "TATA
SDTKGLNFAK++SbJ 1939VSDKL SLGTNGNKVNI TSDTKGLNF S 196735Score ~ 85(37.6
bits), Expe&oxd and & granseuptiog inigion sife. Alyess propgras gy alse kaye a 3@p@PdonsHH alled

A I e N B AR

= 92(90.13 biThe UASHepuits reguldteds@ndiidible) eBpressignl Cpnstithti GeexprbSsiaharetirg inels-abidicd 9

220 s KOVERATE REHER] P e R Rk B S ephancigg 3

bits), Expeeédueing rsedption. Sum P(11) =1. 5e- 116I dentities= 17/28 (60%.
Positives = 20/ 2B (719 Query: 226STTGQSENVpFVRTYDTVEFLSADTTTT 253S Q EN+DFV
TYDTV+F+S D TTSSSbj ct: 1530SANNQVENI DFVATYDTVDFVSGDKDTT 1557Based on

hanol ogy wi teasiésa fermenting organisth with an adie metpbsliqnativey riherefornsequensas srgpdingli s,
and itsepit

CRFA0- 1 (61 BN sas IS Bl Blol e Ay AR BRSpcRl SELEREEThaiBes 1
as descﬂObeahc&bbwécohmhéehydmdumsqs (Mpr(ER -At 28K 44 s erioase, agi¢0bma$f gloegse-dn

were anal yze e, 60,1 A s the r t
purificati oﬁg%spxqt%léowrgsef %}&e@g&j b’FdS%é?hﬂSphgtﬁ%O}H gFrase (E%kl %\% Bpﬁrge)‘&kb%s

991 36544 P%b@ﬁ%ﬂ&mase $6haspifglytbarate nued) aebBnate Rinade mmll@ AS0 3R9 208). E
colt. Purlfled H s- é’ﬁiﬁlon roteln V\?S used to inmunise n}u whose sera
were used fdmeRARSS PR §aesercpdipg pud phesphataseqalsa iy idesuseiuh EMPIEY SPOGPES 1
D), and ELI $yyhifardalet ¥e(108DUrbd NafNEag SxRBMiggRNts confirmthat ORF40-1 is
a surface- exposed protein, and that it is a useful immnogen. S Figure 1 E
shows plots of hydrophilicity, antigenic index, and AMPH regions for
ORF40- | 25 BElmagditgn2syhibetid mbiaters ngl}icp do notacabivnagecpiefuetions yeaemométersdhor n

N. ingitidi é E%éD 7> 10 tJ @TGTT CGIt TGACT 1TIl AGCCGTAT%i. .
ACrTECGnCICnC,"I'gICg L& e REURQ 3’1’?%’;%:&3 IR] aﬂﬁﬂﬁt tivation
GaACAGGOGG Hodon I EaiReiGlokst AoARARCRAAN G SRR OGHT FrmicRT EXAmARCEEEHEIGEA5 1

GGCGACGTTC AAATACCGCA AAACCCCGAA CGCATCGCCG TTTACGATTT 201 GGGTATGCTC
GACACCTTGA @romgteryincudeths Akhreeviatery peauencedinketyq thy G4 renseRRtienacra oI egion

/3

TATTTAGAGG
G e T ey
TTTGACASAT gﬂﬁchT@ﬂa@&MTe@mA@Gemf@lm&Dm¢A@ eg51

AAAGAAAGTG CCAAYGAGEC ATCGACGCTG GCGCAAATCT TC.. This corresponds to the
am no acid sequence <SEQ ID 8; ORF38>:. 20 1 M_LRLTA1AVC TALALGACSP
QNSDSAPQAK EQAVSAAQTE GASVTVKTAR 51 GDVQ PQNPE RI AVYDLGWL DTLSKLGVKT
GLSVDKNRLP YLEEYFKTTK 101 PAGTLFEPDY ETLNAYKPQL |11 GSRAAKA FDKLNEI APT

| XXTADTANL 151 KESAKEASTL AQ F.. Further work reveal ed the conplete

nucl eoti de sequence <SEQ ID 9>: 25 30 3S 40 1 ATGITACGIT TGACTGCTTT
AGCCGTATGC ACCGCCCTCG CTTTGEECGC 51 GITGTTCGCCG CAAAATTCCG ACTCTGCCCC
ACAAGCCAAA GAACAGGCGG 101 TTTCCGCCGEC ACAAACCGAA GGECGCGICCG TTACCGTCAA

A r—a NN N VT N A R A R NN N A A A A A NN N T —————— g g [\ pme—— o~ o~ oA




101 151 30 201 251 301 M.RITALAVC TALALGACSP NSDSAPQAK EQAVSAAQSE
GVSVTVKTAR GDVQ PQNPE RI AVYDLGWL DTLSKLGVKT GLSVDI ~i RLP YLEEYFKTTK
PAGTLFEPDY ETLNAYKPQL |11 GSRAAKA FDKLNEI APT | EMTADTANL KESAKERI DA

LAQ FGKKAE ADKLKAEI DA SFEAAKTAAQ GKGKGELVI LV NGEKMSAFGP SSRLGGWHK .

DI GVPAVDEA | KEGSH | SFEYLKEKNP DV\LFVLDRSA Al GEEGQAAK DVLNNPL VAE TTAV\KKGQN
YLVPETYLAA GGAUPIPRAS KQUADAFNAA K* The opjginal |y-identifi EGTHEPOPAP

strain B sequence (ORF38) shows 95.2% identity over a | 6Saa overlap with

ORF38a: 3S 4QuflSin@PwiliPihe Crarmbript8nat Aetivat faplyc
8001  38. PEPMLEL TAL AVCT AL AL AP A S S PRR TR RSB BT

| | | LEELTLT T PYRICER-ARQ 164 356). Furthermarg, ja [yedst wrpmpuer ¢an mqludelnaturaﬂy b@i&aung prorhotérs |

| M_RLTAL@%%%%%PW§&P%@%¥%%%W§ Mﬁm\@n %Er%:rlig:n%t(l)onso

90 50 6070 8
120or f 38. pep &MWT&MW&MWWH‘GDE&Y& KT TKIBOY o ERIY HE A INBXKBSL

: : : : | : : X gl H 67{8 Hemkoffet a1 (19H)|]\yarurl 583 835|f-lollenll;grgestablll(ll98ll§ICzlxrr|7|"o|pic|s IMi(l:rollJio[

R AVYDL GNL DTLM K& Gl SMIKiTubektY b/l YT 1D T KEIRGEPrEEEY B B EP @bl o ROR 8k1ah0
110 120130 190 150

1600r f 38. pepPrresIRiEKEeask Baeharmmicsexcrnyisiae KESRlaEiss vl Medical, Environmental and

11 GoraakaFDRPREF R et i SR A RN aizelghs6 9880 £t 160

170 11:163; Panthier et al. (1980) Curr. Genet. 2:109;).

1800r f 38aSFEAAKTAAQGKGKALVI LVNGGKI\/ISAFGPSSRLGG\/\LHKDI GVPAVDEAI KEGSHGQPI 190
200 210 220 230 290 55 The conplete strain B sequence (ORF38-1) and ORF38a
show 98. 4% | 444 mplepire gy beexprsssed ingpcellularly in yeast. A promoter sequence may be directly

linked with the DNA molecule, in which case the first amino acid at the N-terminus of the
recombinant protein will always be a methionine, which is encoded by the ATG start codon. If
desired, methionine at the N-terminus may be cleaved from the protein by in vitro incubation with

cyanogen bromide.

15 Fusion proteins provide an alternative for yeast expression systems, as well as in mammalian,
baculovirus, and bacterial expression systems. Usually, a DNA sequence encoding the N-terminal
portion of an endogenous yeast protein, or other stable protein, is fused to the 5' end of

] heterologous coding sequences. Upon expression, this construct will provide a fusion of the two
amino acid sequences. For example, the yeast or human superoxide dismutase (SOD) gene, can be

20  linked at the 5' terminus of a foreign gene and expressed in yeast. The DNA sequence at the
junction of the two amino acid sequences may or may not encode a cleavable site. See eg. EP-A-0
196 056. Another example is a ubiquitin fusion protein. Such a fusion protein is made with the
ubiquitin region that preferably retains a site for a processing enzyme (eg. ubiquitin-specific
processing protease) to cleave the ubiquitin from the foreign protein. Through this method,

25  therefore, native foreign protein can be isolated (eg. WO88/024066).

Alternatively, foreign proteins can also be secreted from the cell into the growth media by creating
chimeric DNA molecules that encode a fusion protein comprised of a leader sequence fragment that
provide for secretion in yeast of the foreign protein. Preferably, there are processing sites encoded

between the leader fragment and the foreign gene that can be cleaved either in vivo or in vitro. The



WO 99/ 36544 PCTI | B99/ 00103 - 68 or f 38a. pep

M_RL TALAVCTALAL GACSPONSDSAPQAKEQAVSAAQSEGVSVTVKTARGDVQ PQNPE

or f 38- 1IMLRLTALAVCTALAL GACSPONSDSAPQAKEQAVSAAQTEGASVTVKTARGDVQ PQNPESor f 38a.
pepRl AVYDLGVLDTL SKLGVKTGL SVDKNRL PYLEEYFKTTKPAGTLFEPDYETLNAYKPQL

LEETELEE et et e e et e ettt orf38-11111

R AVYDLG\/LDTLSNL@WQT@ESVDKNRLPYLEEYFKTTK%LFEPDYETLNAYKPQ.B@?@Q%(‘?%@pI 1l GS
RAAKAFDKLNE! APTI EMIADTANLKESAKERI DALAQ F EADKLKAEI DALOI I TITETETEITITrTld
FEETTTTTETTT T ehdet deglidnké Frhdnehd ushdily khdobidslalslgh@r @B@@?&E}B&ﬂﬂ,ﬁ
TANLKESAKERI DALAQIeEGKQAEA%DKLKAEI EE)Aor f38a. p gln p% & 13J’TJ’ GV LVNCI}E%%W
SRL GGW._HKDI GWergiDtirgcK thastqestipp ofj iy protein from fhe cell

or  38- 1||||||||||||||||||||||||||||||||||||||||||||||||| LTI
SFEAAKTAAQGK VI L VNGGK AFGPS RLGGALHKD] GYPAVDES| KEGSHGOP! or f 38a. pepSFEYL
KEKNPDW.FVL Vi RBL STAEPTARK [Bapgs for Secreted yeast proteins,

LELEEEETTTTT T dubh h§ the yéalsd Melnhdelglehd PLA-Dloh2 BY3; b | d21d96 loB6) Al 3R~ Afackdrlgbide (US A
SFEYLKEKNPDW.FVLDRSAA| GEEGQAAKDVLDNPLVAETTAV\KKGQ/WL\/PE YLAA20o0r f 384. pepGGA

EL L NASKQVADARRIEAK pBE168 ¢} itarpatively.iqadars ofinoniysst aramneieh 2nASKOVADA R et er
anal ysis of th AOwW ng: 25Honol ogy with a

| i poprotein (;{Lﬁéﬁ?\ﬁ%&&é&gg %ﬁ]‘?v?ﬂc@gsépgné % er X82427) ORF38 and |i po show
38% as identity in 96 as overlap: Of 38:

40 EGASVTVKTARG&éQrREUNBEsRLfM%%&TLSKHM%W\éhEEM afGiRRaSacWls +
G+t + P+tNP ++ + DLG+LDT L + ++ V LP + FKLIp .

51 EGDSFL VKDSLECENhisergoniRing ash &5 nre) PF&BAL%@WNWDR \iregisn. By RiRes afpimherfacts:
99 TKPAGTL FEPOYELNOFGh bl LTGAMEARR he ARY i

+DKLLi po: 111KPSVGGVOQVDFEAI NALKPDLI | Tesﬁﬁ gt e S0 BIpEMACIET chdek (abPht 8 amino
anal ysi s, 10 t w&isremh@él)i astwel] as mﬁtﬁﬁﬁlshapﬁﬂ@@lelﬁaﬂeﬁr(ww abowtdSrigiaboud 66 ﬁlmandcndt S
epi topes, co I ce osties: -1
(32kDa) was gltsg%%§ (I n pEﬁisusééi% X83§g§ géséﬁgndbggﬁ% ez Agdgﬂl n ?adeﬁs Fmp ogmg
descri bed abcemelphd- K"wtoptemufm@leotfthqnpmtwesrfom@etﬁmmcmde h}fhihdplﬂhh-ffacmaldadhfs milee

anal yzed by SD I Ash the results of ~affini urific on
of the His- fusgo sreg‘fenceg&a%?i gﬁlftép%eglﬂ% mtaﬁ%mp%ﬁ?ls'taép}%%gc@f(é?geg?

t he GST-fusi ®@9/02a6E) coli. Purifi ed Hi s-fusion protein was used to inmuni se
40 mce, whose sera were used for Western blot analysis (Figure 2C) and
FACS anal ysi s (F| gure 2D). These experinents confirmthat ORF38-1 is a

surf ace- eﬁ% Jdésyally, BanscHptiop fegminpfion sequences rgeqpnized by Yeasharsaegiatorgreginns legted hows

Bampl o gl P CROREH fl Bl e U AERMRTS R beaieE Pt

| D 13>: WO s8@ieB&S Adre@Ch¢ r88&ipHiod 08 an 6RNA Shich@dn bS tralR6Ed] indH ﬂhe&@lyp@ﬁﬂde

ATV TR MICTLIL] SIS SOl TR

GGTAAAAAAG T CAANGETIAAE: QGIREECT 2ChARCABACATE m&m&. ATACGCTTCC
GCCGTCATCA ACGGCAAACG CGTGCAAATG CCTGTCAATT TGGACAAATC CGACAATGTG
GAAACATTCT ACGGCAAAGA AGGCGGTTAT GTTTTGGGTA CCGGCGTGAT GGATGGCAAA

TCCTACCGCA AAGnabrdheTabpae darived componety.GRmRrisara moreetyr, depgerifdeaired), coding

CoLASECrS S0 P S o AR AP

NKQGLTTYAS AVohiBHEy@vipRRyditbrdBDins &8 FivEiaiined iGT GphRBIKSIED s @\@K@Nﬂldﬁomal

APDNQ VFKD nput er. .anal this am no aci,d sequence [Foe
The Neader petrtbteabT g ABPE 1L aable TSRS & ToeER AF SRS Robacens

cor r espondi NgegIRBEmbayhfk Fdd rBpiativh sPsteiRNMRGHIbvig % t6-6daGhihiindd For ek@mgle, in yeast
ATGAAACTTC TGACCACCGC AATCCTGJCT TCCGCAATCG CGCTCAGCAG 51 101 15 2 1 20

251 301 31 f%mﬁwmm cchogtAprcipmng dempitiregtion Dxampjea obgych yeast-

CoCTOACOAC AT S S AR F AT el T e s KA irale er

TGGACAAATC %WAP@EGV@AM@AW@SAA@@@@M@ an&EREHT iSuinclePmb rGHES1A82) J. Mol.

ACCARRTCGT CPARARRAEI VB e TR i, her O o et Rlthid, A g

aci d sequenceoppmighheplhéinid ORIFdehecally RavivKlebply Tiidhdber raafiiny {S5iVABouvdAGT AERTA08, and
KKTVSYVCQQ GKKVKVTYGF 2S 51 NKQGLTTYAS AVI NGKRVOQM PVNLDKSDNV ETFYGKEGGY
VLGTGVNDGK 101 SYRKQPI M T APDNQ VFKD CSPR* The strain B sequence (ORF44)
shows 99.2% identity over a 124aa overlap with ORF44a: 10 20 30 40 50

600r f 99. pepMKLLTTAI LSSAI AL SSMAAAAGT DNPTVAKKTVSYVCQQGKKVKVTYGFNKQGLTTYAS3O0I |
Lerrreerrrerrrr e e e et r e ettt r et et r el orf 99aMKLLTTAI LSS
Al ALSSMAAAAGTNNPTVAKKTVSYVCQRGKKVKVTYGFNKQGLTTYAS10 20 30 90 50 6070 80 90
100 110

1203Sor f 49. pepAVI NGKRVQVPVNL DKSDNVETFYCGKEGGYVL GT GVNDGKSYRKQPI M TAPDNQ VFKD
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WO 991 36544 -70 LecA 199 TTNANMDSANYASQDI | VSAPNGQWLYKDCSP 229 PCTI | B99100103
Based on honology with the adhesin, it was predicted that this protein from
N nenrngrtidis, and its epitopes, could be useful antigens for vaccines or
di agnostics. 10 OtF44-1 (11.2kDa) was cloned in pET and pGex vectors and
expressed in E colr, as described above. The products of protein expression
and purificati 19 B¢t anal yzed by SDS- PAGE¢ Fi gure 3A shows FREBP¥8IRts of
affinity purification of the Hi s-fusion protel n, and Figure 3B shows the

results of exguasshan 10t Hba 16T hessidmining ﬁugrc&blpy nurfbér bfasxﬁfé will Erefefé \A;%%Qne

protein was used to immuni se mce, whose sera were used for
gave positivedliesisbey 10eand mase prferaklt 4 Jqast abawt 28y ahimhauew Ql@y numbesector

experinments ¢ }Qgﬁ that it
is a useful |$ﬂ%$\%ﬁ%ﬁb@%gur eé Bos %\Refé&g {)t?g@e(g ?gﬁ"ﬁ%’?‘}?@’,"%ggﬁ‘?°éte e
i ndex, and AM2HBrakeefiabnsipfor ORF44-1. Exanple 4 The follow ng partial DNA
sequence was identified in N neningitides <SEQ ID 17> 15 20 25 1
GGCACCGAAT TCAAAACCAC CCTTTCCGGA GCCGACATAC AGGCAGGEGT 51 GGGTGAAAAA

GOCOGAGCOR ATASIPeAeAs the /A FEiession AN SEretscradT e etater INCtemstERomABHEA magating
ACCCTOANGE TACEE PR B VTR o e A s e s e o e
TATATCGOCG 25:hroh@a RO AN WOBEOAAGE KON aAROEG A AGGAARLGED hGG0LAAGY G 1
CAGCTORCTT AR BRI PR CARALECBOT 1 AR AP e
ATTANCGCAC TCHon{olopdviONIG RS CALS: 298 the TeAGCEHTohACME CIEaNERer SITIATINBPMdJs in
IR e L Buheo DG B S hsodi S cieionc
ARADAKI | LK Gl 3dRidTip m?’m’émw ﬁ%LQ @%Wﬁnuﬂel%hﬁﬁ?&%r@e%nm&’% etal.,

YI ADI PKGNL KTEI EKLAKQ 10 K QEG
| XALAVTWI 15 1SUBGACIRRAQE Ewmmqrwmway ngegras P@Eﬁlhila aﬁfmmg mlkofrreqpedvir@e!

-

GGGTAAAAGC AAsEqurareSelutied inAleVeCeh GO cALARBAAATEnZANETEOCET e RGOCGhEATesults

ARCCACCCTD TOBAEAEBRRI I S R Y AP AP R R Ra pmeh

GAAAATTATC ClohfvivisbsianiTahkibAEkeCexpreliarAoNsIcs il théAdsioh MIC carGedv i thAtable

CTCGACCGTA TGGCAAAAE% GC%C@AAG 351 CGGCAGCACG GTTGAAACGC TGAAGCTACC
GAGCTTTGAA Oﬁbf TP PRMRLOPSRIECGCTCCC GRCGRCTATA TCGCCGACAT
CCCCAAAGGEC 951 AACCTCAAAA CCGAAATCGA AAAGCTGECC AAACAGCCCG AATATGCCTA 501

TCTGAAACAG CT
CAAATGGGAC TAWI-I&%% %%S%ﬁﬁ%%aﬁ%@fmm%km
CGTTACCGTG GTGATOT GAChGRECAGCARR 285t StaChOE haeTTasRATIA Sclkaakly 6akes may

TrTeoccact cAt etk etk AR <l et B Vel v R

GAAAGACCTG CUOGAARLAL GZAGKIIheA B KB0rk siftancECIemé) T¥hiCil € @&ls to

&?ng%%g QAAATCGGTG $ié gl %I CAATGTC TAA! GCarA! GTGGA| ovide,

CGECEECAGC CT G abi 1%' %t@%ﬁg g@gf ToxfeehbduhdsuchQO Meth{FROTASASIE; the
GCATGGAGAG GCAAGTA TGGATCAG 1051 CACTACATTG CCCATAAGAT
TGCCCATGCC ATreemec UG aosssstio BIylin GEEESCAAToppRasnr G pf @ A EMrehiol

G%S Wﬁ 1151 GTGAAATCCT TGGOGAAACC CTACTGGACG GCAGAGACCC
1201 AA GAAGG ACAGGGCAAA AATCATTGCT AAGGCGAAGC TGGCAGCAGG 1251
GGCGGTTGCG GCGITGAGTA AGGGGGATGT GAGTACGECG GCGAATGCGG 1301 CTGCTGTGEC
GGTAGAGAAT AATTIGTRTAS sAGAT ANEABAYSIBAFBET Ediapohialid cah HEAGT SgiRerATID ABBETTEL on

ATGTATGAGT GCAGGAGGAG CAGAAAGCTT 1901 TTGTGAGTCT TATCGACCAC T
ACACTTTGTA AGRGPTRasfOumionNealapTREaAseity ROTP ﬁ%ﬁ%&"ﬂ%%&ﬁ““

TAATGGAAAA 15 9@@]@@9@% m% veAdrT AAAAT 1551
ATGGAGTACT GI IQ&n{EIWE-%C{%%&TCAAA ATAAGT GG %CT gt%gl@%% a(;'I'él'%’-‘g-}(f‘-;TTTT

AAATGTTTCC CCTAATGATT ATTTAAAAGA AGCATCTATG 1651 AATGATTTCA GAAATAGTAA
TCAAAATAAA GCCTATGCAG AAATGATTTC 1701 CCAGACTTTG GTAGGTGAGA GIGITGGIGG
TAGTCTTTGT CTGACAAGAG 1751 CCTGCTTTTC GGTAAGTTCA ACAATATCTA AATCTAAATC
TCCTTTTAAA 1B01 GATTCAAAAA TTATTGGGGA AATCGGTTTG GGAAGTIGGTG TTGCTGCAGG 1851
AGTAGAAAAA ACAATATACA TAGGTAACAT AAAAGATATT GATAAATTTA 1901 TTAGITGCAAA
CATAAAAAAA TAG This corresponds to the am no acid sequence <SEQ I D 20;
ORF49-1>: 30 35 40 1 MQLLAAEA H QHQLNVQKST RFI G KVGKS NYSKNELNET KLPVRVI AQT
51 AKTRSGADTV LEGTEFKTTL SGADI QAGVG EKARADAKI | LKA VNRI QT 101 EEKLESNSTV
WOKQAGSGST VETLKLPSFE GPALPKLTAP GGYI ADI PKG 151 NLKTEI EKLA KQPEYAYLKQ
LQTVKDVNWN QVQLAYDKWD YKQEGLTGAG 201 AAI | ALAVTV VTSGAGT GAV LGLNGAAAAA

——r— A AT AL A LSN O PNAPCN IOSTI RAIR BB AP A AR Il R =1 1§ 70— . N | ] TAN FA™ A 74 FAT~N 171 /<A ILSAL R



WD 991 36544 PCT/ | B99/ 00103 - 72 orf99a

KTEl EKLSKQPEYAYLKQLQVAKNI NVNQVQLAYDRWDYKQEGLTEAGAAI | ALAVTWE 160 170 180 190
200 210 160 170 orf99. pep SGAGTGAVLGLXRVAAAATDAAF fIITITIITIT . 1111111i

or f 49a SGAGTGAVL GLNGAXAAATDAAFASL ASQASVSFI NNKGDVGKTLKELGRSSTVKNLWA 220 230
290 250 260 270 OLltF49-1 and ORF49a show 83. 2% identity in 4S7 as overl ap:

| Cor f 99a. pep XN BBER HKHEL DVQKSRRFI G KVG)%%NYSKNELNETKLPVRV\AW@RDTV S

L T T T U U O e A O O O 11 orf99-1:. :

ML LAAEG IS R (3G N Q@%M@ EGTE
FKTTLAGADI QA EKARVDAKI | LKG VNRI Eéé%?rE %QF{{P{g e???\&ﬁ} 1111
1 11271:1111 Ihpydbepn ddvieloped for trasfdninktidn|ihto many yeasts. For example expression vectors have

|11 orf49-1L KTT AKI | L ESNST Tor f 99
b pepl ETLKL PSR BB TR U RO SR %&%@@P

or f 99- 1: 1 | | 1delil Bibi b:142]| CarkdldebiditodaliKbie] drll 1 198%F) 1 Bh3id M dsidL25: 1] msenula
VETLKLPSFEGPA\LPKLTA&GGYI ADI PKGNLKTE] EKL AKQPEYAYL % VKDVNWNor f 99a §) A)o
YDRADYKQRGL PABRINE KPIRSPPives@aG PRI Bendiscapalr HvArIR8) agepnkamp pqal. (1986) Mol
1111111111136:31&4,11 13051300, Kiuld eréﬂmyc’es @%@9 TDas, leh 'al'(lés ABabdbdid! 154116k
QVQLAYDKWDY! _N?EGLTGAGAAI | ALAVTW SGA NGAAAAATDAAFASLAS? Sor f 49a. peleASV
SFI NNKGDVGK mzmssﬁwmwmmwmmw(ms@xwwl | NMI787; Van den Berg ef al.

1 CPPLBlo ol R st sebtomshat e A A A PSS ARt o
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AL SKGDVSTAANAAAVAVENNSL NDI QI)RLLSG!\IYALCIVBAGGAESFCESYRPLG_PHFVorf 99a. pepKRLAA

S| Al CTDI SRSMe@iels ¥QirhduobigskoisEMBEAINA GItDPRENNsts SKSYeIlbon irtBe AB\ABGRMALIPNKFG
NRMVNGKLLI NTR FS &I T VKSTKSNI,.SGVSVGW/ te | t h ORF49a
Moo oot Tde 48 PSP TITBIOP G SPUEOPIRE R T CH it S PRt e on
AAGCACGAGT ml;géa@%ﬂo%%%ﬁi@ vaigwhithfthd %@&T@M@TMM@@ [Kurtz
AATTACAGTAL01AAAACGAACT GAACGAAACC AAATTGCCTG Tceeecar

mmwi@d&éi@%d#ﬁﬂ(cﬁtﬁslﬁmrﬂ@é@@5ﬁ&mm@mbwi 25:141; Candida];

CCGAATTCAAS
g%&%@%@%%% #\WE%TW ANE86) Mol. Gen. Gene.
TATCCAGT CG3 @030 Hapsandlalt Nogssna@ci RSO PCRe@ait N T dbEp@rAmgvencourt er al. (1983) J.

ﬁmﬁw %@ Wa%m@duyveromyces] [Cregg

TCCGAAAGGCS 850 1APTST MeA AP, BOGAAIST O Aunxa aGLTEITT /ABGRABOREE!. 25:141; US Patent

CAGGTCCAGS S PTAFACEA TRET oo RN A KBS or flhacan Sci Usa 751529

CGAAGCAGGT 6 Qb GFA3GTBSY TABAHoATTIH3 Satehhrdaiyces(; (B dGACe (1981) Narure 300:706;
GOGCAGGAACK51 CGGAGCOGTA TTGGGATTAA ACGGTGOGNC. CGCCOGOCGCA .

ACCGATGCAGS Srtjacsaceiresemiyses); 1Ravisence al (0RO T e T At s Pritiardin er al. (1985) Curr.
CAACAACAAAT 54,05CARCTSG0 COCT GAAAGAGCTG GGCAGAAGCA
GCACGGTGAASOTAAATCTGGTG GI TGOOGCOG CTACCGCAGG CGTAGCCGAC

AAAATCGGOG851 CTTCGGCACT GANCAATGTC AGCGATAAGC AGTGGATCAA

CAACCTGACCO thGHedle8 CCTAG CCAATGCGGG CAGTGCOGCA CTGATTAATA
COGCTGTCAAGS951CGGCGECAGC CTGAAAGACA NTCTGGAAGC GAATATCCTT

GOGGCTTTGGL Ao prd s tieterac ardhodrinalesciaapepspidaueresr Ay RepHdetgorearesd of o
99/ 36544 -7 204 : CANGAT e TRECEALGRIce ATAGSSRECT
GTGCGGCAGC % %?S‘M%*%%% TGG T-ﬁ g TAGGT GC&%ETGTGG 1151
GCGAGATAGT GEABSARCE Wit AGAGveh S acshapant OergediaiuiigT omplEntag AT KamE

AR ST A 1 AR iy

GCGACt dAAGA GGGTAGAGAA 1351 TTTGATAACG AAATGACTGC ATGCGCCAAA CAGAATANTC
CTCAACTGIG 1401 CAGAAAAAAT ACTGTAAAAA AGTATCAAAA TGITGCTGAT AAAAGACTTG 1951
CTGCTTCGAT TGCAATATGI ACGGATATAT CCCGTAGTAC TGAATGTAGA 1501 ACAATCAGAA
AACAACATTT GATCGATAGT AGAAGCCTTC ATTCATCTTG 1551 GGAAGCAGGT CTAATTGGTA
AAGATGATGA ATGGTATAAA TTATTCAGCA 1601 AATCTTACAC CCAAGCAGAT TTGGECTTTAC
AGICTTATCA TTTGAATACT 16S1 GCTGCTAAAT CTTGGECTTCA ATCGGGECAAT ACAAAGCCTT
TATCCGAATG 1701 GATGICCGAC CAAGGTTATA CACTTATTTC AGGAGITAAT CCTAGATTCA 1751
TTCCAATACC AAGAGGGTTT GTAAAACAAA ATACACCTAT TACTAATGIC 1801 AAATACCCGG
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1 XQLLAEEG H XHELDVQKSR RFI G KVGXS NYSKNELNET KLPVRWAQX 51 AATRSGWDTV
LEGTEFKTTL AGADI QAGVX EKARVDAKI | LKG VNRI QS 101 EEKLETNSTV WQKQAGRGST

| ETLKLPSFE SPTPPKLSAP GGYI VDI PKG 151 NLKTEI EKLS KQPEYAYLKQ LQVAKNI NVWN
QVQLAYDRWD YKQEGLTEAG 201 AAl | ALAVTV VTSGAGTGAV LGLNGAXAAA TDAAFASLAS
QASVSFI NNK 251 GDVGKTLKEL GRSSTVKNLV VAAATAGVAD Kl GASALXNV SDKOW NNLT 301
VNLANAGSAA LI NFRJRESSE | KDXLEANI L AALVI\FI'AI[;)% AASKI KQLDQ 351 BYTARRPHLH

| AGCAAAAAN KGKCQDGAI G AAVGEI VGEA LTNGKNP 901 TAKEREQ LA YSKLVAGTVS
GAGGDVNAA A%Méymewxgﬂﬂfmél%béfm AN DR ChiRENad IS MM AR sed
KRLAASI Al C TDI SRSTECR 501 TI AKQHLI DS RSLHSSVEAG LI GKDDEWYK LFSKSYTQA
LALQSYHLNT 53tibadipsspiterssiamtiradigsSEvyasm: @aiyadigs Saymraetm, mdriR@ie dax@iraitivhitie501
KYPEG SFDT NLXRHLANAD GFSQEQG KG AHNRTNXMAE LNSRGGXVKS 651 ETXTDI EG T

Rl KYEI PTLD KP K .El SSI KTVYN PKXFXDDKI |. 701 QXAXSQG YSKASKI AQN
ERTKSI SERK %@%‘@‘Kﬁﬁﬁ%\'}s fﬁﬁ?\nﬂ&f‘ﬁ?{ﬂ Be @ﬁbé@ﬁfg‘g@é/%ﬁi@@%‘éd on
t he presencein@hurdadisllsdnd \Gestih BhSAPRINNRNG 1[G E N protelns! S Predi cted that these
proteins fromN neningitidis, and their epitopes, could be useful antigens

for vaccines or diagnostics. 4S Exanple 5 The follow ng partial DNA
sequence wasAntilexdies foi theiprioteindlofréaa inventioh,doth poBiElgnal Bn®@@endtlohdl, heyl béSidesdd RO 1

251 301 .. CGCATCGITG TAGGTTTGCG. GATTTCTT AGTCA COGTAGTCCG AAGTATAACC
CAAGGCTTTG ﬁ?‘f‘%ﬁ?‘l‘e é&?&&ﬁ‘ﬁz%f&%ﬂf U a ﬁﬂ%@w erably

GICTTGGGAA  Glh s el AbbICe el 3RATDi 0\ IXdT fdets hidprdfiad B Tér thefplephfatibibilpbiytional sera
TGECTGCTGA TTTTTCTGCC TTCGCGITTT . TCAACTTCGC GCTTGA! TTCGGCATAT

TTGTCGGCCR ABCCEAFTPRmPof carsmeitsindieraddipavaiiinpehlairtsdontiartiiand anti-goat
CCCACCACAG  GAREAGE I m&%ggﬁer%{ﬁ@mtﬁm%nﬁﬂﬁ SSRAHSin %ekl?&ei%% Bgingci d
sequence <SEQ ID 24; ORFSO>: SS 1 ..'RIWGLRI SC AWWPSI T VFAFHSD
KGYDALVA A \preferabbipmnsadiyvaptiRuch anEreppd’s comsiRe agingmt, RasAljedtBaNAE SHGTre or

SCLLFQSTFA 18_3ﬂl T " 4 .- [ 00 .
anal ysi s predi c%:;gn @%ﬁfﬁgﬁéﬁ%‘#}}%%%%ﬁgf}ﬂgm%& Ecng ag '?%é?e&]ﬁ? @"s?‘&f%#ﬁe%o
has no si gniibitggicdlly asaffieena dinthunzatidnoig \gendrdlly Honaed1246redeks tuser vdds ek onmiokee
presence of a. gut at ifv trgensrre r ane dommai n, g:t i% F)redi cted.that thrs
brotein f ronPISCHRAT il PR in salas HeeraRy vsipe Frewnds FReOBRs AR, A gBRS
f or vacci nesal@tmatlicggeacrateQstibddiea BPinsittd ilituinfz@idnQ@éhg the®adsikinabm BINRe &€GUBETCE
was identjfied.in N meningitidis <SEQ.ID 2%$> 10 1$ 20 2$ 30.3$ 4Q 4$. %0 1
.. AAGTTTEACTIOT e hemmerss PT RS rcentends cersidereshoquivalspidesiyiverimmunizatiqn- Fpigioral
GTATTGGIGG T4alis&shikehthined 1, inbCehelimbfardzhd fafinal hto 4. 1&@%’@ cbrkdinek,[ibdbatin
GTGGTGATGG ACAAGGTGCT m 151 GGATTCICTA C%:TT TGI GGTGICGGIG .g
GCTTTGITGG Tshspdaris Lofor o FanGhittwararinadaie $HIGdncEAE haraTlieaeum is
GCACATACGA . pfece TT. . 301
Toocteocrr PRl Sl e At b Sl g PR el

GAATTGGAGC Afednh T&EBIEAA TTTCTTGACC GGTCAGECGEC 901 TGACTTCGGT GITGATTTG
GCGTTTTCGI TTATCTTTCT GGCGGIGATG 951 TGGTATTACA GCTCCACTCT GACTTGGEGTG

CAACCGEACG %%I%-W%&%ﬁé%@caﬁgmmtm%m&d
CATTGCCATG GATAAAGGCA GGATTGTGGA AGCGGGAACA 1651 CAGCAGGAAT TGCTGGCGAA
CG. . AACGGA T#PYACBBETEIATURG IdniAeeting theraminadAGana GREIAGhe Fileencierd ertipsals t o

the amno acid s e < 1D 26:; 9>, . I )

VLWBW. QL FAL??EE@E%W ey, f%@%{?tektrﬂﬁﬁgg%%ﬂg@f%%%ﬁ DVE
LGARLFRHLL 1y 6¢ SkSNeaR AR RIGDIMARMRpEckficallyRINRérdnt GEA) HSyihPing ARSI bushetisivn 165 1
WWYSSTLTW/ VLASL. .. oo

... 1 CANRT 1P

Furt her wor kipi:g ioﬁﬁlin%ciﬁ@ﬁphﬁfaﬁcjlg_?ﬁﬁh@@ith@@a@,%&lﬂg 66 rinSEQwalp wiR e rést of
ATGTCTATCG TAT CC CCCCGCC TCCGOCC TCATCATCCT 51 CGCCCATTAC |
CACGGCATTG Chesoranae. Remtmambralsomatidisagated sleer veflsae thee inducgdaiadagscvith

GATTTAAATG T 5 :
Croveocace CPASPIRALE SEHthomd Rl Mt it S HopAahhine
GACGGCAACC 2&rindftir AT it GRan NS ) CREEETIBACE bEI@Sar PRI bEAATIRE FiGian 1
ATACAGGATT TGGTTA AAGTCTGCG GTATTGICTT. T TT, 351 TTCTAACAGA.
TATTCGGC%?A A%lr‘@ﬁ%‘% %M%“M%@W&gﬂée ﬂﬂ‘&%%ége“
TTTGACTTTA CCTGGTTTAT TCCGGOGGTA 951 ATCAAATACC GCCGGTTGTT TTTTGAAGTA
TTGGTGGTGT COGTGGTGTT 501 GCAGCTGTTT GCGCTGATTA CGCCTCTGTT TTTCCAAGTG
GTGATGGACA 551 AGGTGCTGGT ACATCGGGGA TTCTCTACTT TGGATGTGGT GTCGGTGGCT 601
TTGTTGGTGG TGTCGCTGTT TGAGATTGTG TTGGGCGGTT TGOGGACGTA 651 TCTGTTTGCA
CATACGACTT CACGTATTGA TGTGGAATTG GGCGCGOGTT 701 TGTTCOGGCA TCTGCTTTCC

CTGCCTTTAT CCTATTTCGA GCACAGACGA 751 GIGGGTGATA CGGTGECTCG GGTGCGGGAA
TTGGAGCAGA TTCGCAATTT 801 CTTGACCGGT CAGGCGCTGA CTTCGGIGIT GGATTTGECG
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$$ 60 10 20 30 orf39. pep KFDFTWEI PAVI KYRRLFFEVLWSW.QL
LULTEEEUL L orf 39a

AVLSFAEFSNRYSGKL I LVASRASVL GSLAKFDFTWFI PAVI KYRRLFFEVLWAW.QL 110 12D 130 190
150 160 90 50 60 70 80 90 orf 39. pep

FAL| TPLFFQAWDKVL VHRGESTL DWSVAL LWSL FEI VL GGLRTYLFAHTTSRI DVE

LEELEEE Tt MAPBSH g rrirrrirrirn PeorpPagye

FAL| TPLFFQAWDKVLVHRGFSTLDWSVALLWSLFEI VLGGLRTYLFAHTTSRI DVE 170 180 190 200
210 220 100 #hA wha db30t BifPABRIAL A0 _secreting hybri
LGAALFRHLLSL IéDall_qSYFEHRRVGI)TVARVRE!_ B AT oy ssiecied MAD:secrgting fybridomas are then
LEDTEELET L | Ptnpadisithgriip vierp qg) injtispueicpliurg patilesjor hallopfibeq readidrs)) or impip@@a ascites
LGARLFRHLLSLWgEEHRRVGDTVARVRELEq RNFLTGQALTSVLDLAFSFI FLAVM 230 290 250
260 270 280 160 170 180 190 200 210 orf39. pep

WYSSTLTWALASL | CANRTVLI | AHRLSTV WD 99| 36544
PCTI 1B99/ 001{}3iesire, thOkrtiBdids (Whlzthér:&t%i t1bAall br monoclonal) may be labeled using conventional
VIWYSSTLTWALASL PAYAFVIBAFI SPI LRTRL NDKEARNADNGSFLVES! TAVGTVKANESOE 330 %1320
330 3400RF39teghnigigs. Spitablsdabsls dugluglo fluaygnhgrep chrogpopherey, radiepstivaatansdpar@umiar 3 9°P1 .

epVBI VSAPL PALSARI diAbH, | R -
ki Pi ki |%|E#eﬂ%ﬁ PR 'ﬁ%éiﬂspﬁw};% e P Biers By vsapy p
ALSALI | LAHYHEE MANFATIcCHEHTIBAGS Y iVEF OmamRs Ko seiatifikpeorxidas-id usually detected by its
IIOIQIIOIVFHD: FF?%&E@FW@@I oL NS LR R e MEY Y TR e EE RNl b fal 11
LLETT 1L : $peetiophatametar“Specific bisgiay/Ram: Lo T pioin viBDIRCRNBding KIEDEGEEHARY L | Q

e YSOKLI [ vACEAUT Gt AR PO L PV RAE PR g poitgdy pecii

or f 39al | I | | | therefor.[Qther $pegifi¢ binding parthard ipglwde bjotin and avidini or btrepiavidin) IgiGlahd protein A,

pepVNKVL VR T TR MV ELE U CETA DT AL T Rt DU plotiae pfpd il e aboe

LTI TTTTT T | deisgriptipa is pptimgant tp Fat¢gorizel the Varipys|labels ifto dibtinict ¢lasds, ds thersh®@ lbellmay

R A B G B AR RASRI i 4

LETEELT 115 | | dléckrbi-tianpd redgent] HRR thayl seivé dslehdyimie ot dsfantigen fot 4 MIAb] Rukthdromé 89p¢dribB¥FEHR

e TR G A AR R

LELEEETTE L] | thislikvehtiant thitd, bie rhiight|abiel 4 MAD Miith ibiotin,|ahd ddtdct itd préseinde withfagidmLIARIRAY AR

WBAFI SPI LRT WTAV ] - .
pepNQLAAYVAS WM%WWS%M%W TS
LELTEEETTL T | readily appiatent]td thbdelof dridinkry BHill inithe art] anfl hre cérisidert BB aidraleals WHBBRIR\STEeAVC)
QGVQLI %T\@WELTV@J A FNM_Sor f 39- 1.

pep GVAARVI VARLGDI LNAPTENASSHLALPDI RCGElI TFEHVDFRY | 3S
orf39allirrrrrrrrrrreerrerrrrrrrrrrrreereerrrrtr rrrrrrerrrrrrrrnn

GQVAAPVI RLA@ANrECnN(] SomRisitons NAPTENASSHLAL PDI RGEI TFEHVDFRYor f 39- 1.
pepKADGALI L NLRI RAGEVLAE VGERSGSGKSTL TKLVQRL YVPE LVDGNDLALAA .

LI 111 1 B harmaceynticpl qomppsitiqns can qomprise; ejth¢rpplypeptides, antibodies, or nucleic acid of the
ETETLLLLLT bl 3 ARGR Lk RLRARH: RO PHRIIL T AR ORARERN VDN
pep PAW. RRQVGIhSEINA eSS, RDiNoAleT, DT suERplideanitha A invEMPEGYGT
treereereererrrrrrrrr11121112112112112111111111111111111111110or f 39aPAW.RRQVG

VWLQENVLLNRS| RDNI AL TDTGVPLERI | EAAKLAGAHEFI MEL PEGYGT4Sor f 39- 1. :
PePVGECGRG SEIRERAIIRASE KPR BIOMHEAP LA GEFUR TNV SO @ erapeuti

LEELTTETTL T dlehd doltdebtl hrbiidraed, |dr Ipkdveritlal debitdd! didehde lok kbrditidnl brl dol dxRibft 30RWEREIGAGL S
GGQAQRI Al ARALT TNPRI LI FDEATSALDYESERAI MONMOQAI CANRTVor f 39- 1.

pepLl | AHRL STHsmzuRs eraRaRea) voERET Gheefoskrrby deteded by ANGXaDPle, ghemicalmarkery 1 | | |

FErrrrrrrran) gl | | [ | I V] I (SEdgL AKP
NGYYRYL YDL Q\i!c‘bl‘{‘?‘%q’lele%:ellash&;}}‘%‘%pé tlcé’nhlé‘l[‘%ﬁ’iég@?erﬁéuﬁcd@e"gg}f @Eﬁ%‘@ﬂn@eﬁi <§%¥ D 29> is:
1 ATGTCTATCGrob TéntHeaADe TREPECG T E EMbGaGHCGubleA PFaA#GERd blonGBODGREISAze
gélO 1TT¥%? A T&?&Mé}gﬂ%é} tﬁeTc%ﬁc'iAf;li-on, and the therapeutics or combination of
AAACGCAATGECTGTI TAGCCL51GCCAAAT CTTTGGCGATTGAAGGCAAAGGT AGT CCGCCAGCCTATTAAACE20
1TTTGECTATGECGACT TTACCCGCATTGGTATGGT GT GATGACGGCAACC251ATTTTATTTTGGCTAAAACAG
ACGGT GGGEGEGT GAGCATGCCCAATATCTA301ATACAGGATTTAACTACGAATAAGTCTGCGGTATTGICTTTTG
CCERAATT6B51TTCTAACAGATATTCGGEECAAACTGATATTGGT TGCTTCCCGCGECTTCGXP 01 TATTGGEECAG
TTTGGCAAAGI TTGACTTTACCTGGT TTATTCCGGCGGTA951ATCAAATACCGCCGGTTGTI TTTTTGAAGTATT
GGTGGTGICGGTGGTGT T501 GCAGCTGT TTGCGCTGATTACGCCCTCTGT TTTTCCAAGTGGTGATGGACAS5 1A
GGTGCTGGTACATCGGEGEEATTCTCTACTTTGRATGTGGTGTCGGTGECT6S601TTGI TGGTGGTGICGCTGITT
GAGATTGIGT TGGECGGT TTGCGGACGTAGS 1 TCTGT TTGCACATACGACT TCACGTATTGATGT GGAATTGGEC
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Query: 260 ELEQ RNFLTGQALTSVLDLAFSFI FLAVMAYYSSTLTWALASLPAYAFWSAFI SPI LR 319
S EL+Q RNFLTGQALTSVLDL FSFIF AVMAYYS LT V+L SLP Y WS FI SPI LR Sb~ct~ 257
ELDQ RNFLTGQAL TSVLDLMFSFI FFAVMAYYSPKLTLVI LGSLPFYMAWSI FI SPI LR 316 Query: 320
TRLNDKFARNADNQSFLVESI TAVGTVKAVAVEPQVIT QRWDNQLAAYVASGFRVTKLAW 379 RL++KFAR
ADNQSFLVES+TA+ POVI WD QLA+YV++GFRVT LA + | O Sb7ct: '
RRLDEKFARGADNQS%F_;%§®¥AI NTI KALAVTPQMTNTVIDKQLASYVSAGFRVTTLATI %ﬁ’é‘”&ﬂ’“"@ 380
GQQGVQLI QKLVTVATLW GARLVI ESKLTVGQLI AFNMLSGQVAAPVI RLAQLWODFQQ 939 GQQGVQ
MG G TV AT SO O AR SO A Bt A glon e effective amourt

er
440 VG SVARLGPIa0KaResr ey the @%&W@WD@MMH@E NE%? dglygrow;esv
RLGD+LN+PTE+ éxé!n? tdntelith ddd id Witk S jRigkhlen{3thte dliicfd. Sb~ct: 937
VG SVTRLGDVLNSPTESYQGKLAL PEI KGDI TR RS AR TRV SI QQGE 996 ZO Query:
500 VLG VGRSGSGKSTLTKLVQRLYVPAQGRVL VDGNDLALAAPAW. RRQVGN. QENVLLN 559

V+G VGRSGSGK S pifthasedo f Yheprdseny v EXtiohilaAlk fiediv &S RN FINMNIWo LN 05k k to%%?n §60

RSI RON AL TDTQUBLERERER b R A PR QAL OA 30 Slhidered

RSI RDNI AL D GVP+E+l + ApKLAGAHEFI EL EGY T+VGEQGAGLSGGQRQAI Al Sbhjct: 557

ARALI TNPFI LI POEATAAL CRSERRO RS, ERPEANEACI  A SR I PRl SABi i Yo"

NP+1 LI FDEAT SAlphmseuticaliynaxseptablRqariar’ raferitsT vatrien faRrdmikisB@iosb] agherapgutic agent, such

ARALVNNPKI 11 F | ery; . 6B0
DKGRI v&m@éﬁsﬁ@ﬁéﬂ% E@W %@Nﬁ“é{ﬁ'@kﬂﬂyﬁ%@% WM"E’@"% fo t 4577
EKGQ VEWHK@IEW@@YWD&@@O?QGO@&%MG@W mbdustiorhef antibedies| lemrofid oo ittre
secreti on, ATR- bi.ndi N=Cx j i on
erber ! xodheoa LR SBliR AR ik B AR ARG, RO Ihd SRR SEERR, O

in 167 and SSamwermaypbfataraehelowlyarnda@hz@r macnaholm@gscmsh ay pofpést palysagcharides,
Of39 1 KFDF ) Vs

KEDETVEI PAVI 3 ROl .s‘ HI(P #EEWIKSO 0 e?s%.)n%(m g{r)us
KFDFTWEI PAVI leeHSEd’aniv@tsﬁLe@/qﬂAmmoﬁmmeMWBﬁmmgw TV 196 O f39 61
XXXXXXXFEI VLGGLRTYLFAHTTSRI DVELGARLFRHLLSLPLSYFEHRRVGDTVARVR 120 4S

FEl +LGGALRTY+E H+TSRI DVEL GAR +LP SYFE VARVR HI

ALAI WLEEI | L ‘Bt?EE LRE%E%’\?EE&E ag‘i‘o‘éf' P suchyas,
ELEQ RNFLﬂSGQAMﬁMUME%mB%M\@&@Mw\Mﬁwsm&He %QMEmgwws
FSFIF AVMWYS LT W. SL C SO

ELDQ RNFLTCQ&EW*SHE&S@?SFWWWM*QM}%\FE@E’PE agd ghg Jiken 4 theropgly discussion of

| CANRTVLI | AH ?h%\éb%fﬁ W x¥ipihal (ddhilaBPINRENYIRY e bl Butieal Sefences (Mack

NRTVLI I AHRLSTVK A R | +E G QELL + G Y YL+ LQ H yH 651
| CONRTVLI | AHFE_UQME)RP?WDKGH | E(IEKHQELLKDEKGLYSYLHQ_Q 705 Based on this
anal ysi s, is predicted that this protein fromN neningitides, and its

t d b f ul di
50 The fol| oﬁhﬁ@%ﬂgﬁ%ﬁa‘r"wa{%ﬁ%@\aﬁ&de e oF BRor P ORI e AP s S
ID 31 > 2000 sQfHe3yrérd] ATEthdndh Ad§Xidnally auxiithry &b%@%ﬁﬁf%ﬁv&ﬁé\&%ﬂiﬁﬁng agents,

AGTCCAAGTC. AR LR PR e BCTECOY PP P G AR ARt

GGCAGAGATT 1 5bmphschialel$rdpalROaiihieddhis, @%meluﬁa}%%spenm&ls'ﬁbhcﬁfoms suitable
corresponds to the am no aci d sequence <SEQ I D, 32;. ORFS2>: 1 MKYLI RTALL
AVAAAG YAC QPERIERROOD: RARREISPANRIRAY XEHERRErion!D inestighy 5 YerePaet, LIRS0y Kk
reveal ed t he GorBL&HViRHAheREhien SRPIARGECaHSIQatdepdBie carder10 51 101 151 201
251 ATGAAATACT TGATCCGCAC CGCCTTACTC GCAGTCGCAG CCGCCGGCAT CTACGCCTGC
CAACCGCAAT. CCGAAGCCGC AGTGCAAGTC AAGGCTGAAA ACAGCCTGAC CGCTATGCGC
TTAGCCGTCE CAReRALRIOg S CAGAGATT GACGGGTTGA ACGCCCAAAT CGACGCCGAA

ATCAGACAAC

GTGOOGGAGT W@%@A@W“?ﬂ% o}rﬁ:’I e‘EV%'Hﬂ%cane ?%%%G %Wq Diget Lhe
<SEQ I D 34; Qﬂﬁﬁ&s%etriat%%lﬂﬁﬁalsﬁvm MAGuRRQSBAMNY QA BARMNSE TAVR
LAVADKQAEI 51 DGLNAQ DAE | RQREAEELK DYRW HGDAE VPELEK* Comput er anal ysis of
this am no acid sequence predicts a prokaryotic nmenbrane |ipoprotein lipid
aitachnment site (underlined). 20 ORF52-1 (7kDa) was cloned in the pGex
vectors and expressed in E.coli, as described above. The products of
protein expression and purification were anal yzed by SDS- PAGE. Figure 4A
shows the results of affinity purification of the GST-fusion. Figure 4B
shows plots of hydrophilicity, antigenic index, and AMPH regions for
ORF52-1. Based on this analysis, it is predicted that this protein fromN.
meningitidis, and its epitopes, could 2S be useful antigens for vaccines or
di agnostics. Exanple 8 The foll owi ng DNA sequence was identified in
N.menirrgitidis <SEQ ID 3S> 1 51 30 101 151 201 251



ATGGTTATCG GAATATTACT CGCATCAAGC AAGCATGCTC TTGICATTAC TCTATTGITA
AATCCCGTCT TCCATGCATC CAGTTGCGTA TCGCGTTsGG CAATACGGAA TAAAAt CTGC
TGTTCTGCTT TGGCTAAATT TGCCAAATTG TTTATTGITT CTTTAGGaGC AGCTTGCTTA
GCCGCCTTCG CTTTCGACAA CGCCCCCACA GGCGCTTCCC AAGCGTTGCC TACCGITACC
GCACCCGIGG CGATTCCCGC GCCCGCTTCG GCAGCCTGA This corresponds to the am no
aci d sequence wBBgads2 36; ORFS6>: 3S 1 I\/g LLASS KHALVI TLLECNBISNESCV
SRXAI RNKI C CSALAKFAKL 51 FI VSLGAACL AAFAFDNAPT GASQALPTVT APVAI PAPAS AA*

ATecTTaTA. AR TR i RS PR BB TSR JaledlE v

PCT/ 1 B99/ 00 198cutSolsly, AGT¢EionER:, ACEAATSIE DonGARGEIT AN dr M@ﬁrﬁ-[ﬂ_ﬁmersmlal

TTAAATCCCG 101 T TCCAT ATCCAGITGC GIATCGCGT. CG GAATAAAATC | 51
TGCTGITCTG By é@@ﬂ%&l%@%ﬂ*ﬁ@r‘?@“ﬁ@@?ﬁ%@ D {sHioncPiRermrdss of
TTAGOCGCCT  TARGTiiaeh &mecamca@@ oishafii] < ahd GRETARRFTT
ACCGCACCCG TGECGATTCC CCCGCCCGCT 301 T his corresponds to the

am no acid sEpsaiseous SEbicatonsgs. S@Q#%&@OJM)@WT@_W@W Ioppipress. Dosage
SKPAPFLTLL Y GAAC LAAFAFDNAP
TGASQALPTV #%%@%b 1%%%%’9 §@o uter % é;;‘g;:hgd?% this amno acid

sequence predicts a | eader peptide (underl i ned) and suggests that ORFS6

m ght be a nlmbinane or periplasmc protein. Based on this analysis, it is
predicted that this protein fromN neningitides, and its epitopes, could
be usef ul an‘t’ﬁcgl@ﬁ% aqopidingate dhe Bwension dtiaagwbgthecmor)hylaglmantplme\gnfr inéecfion)| awi ng

% 151 201 Zr e el SR G ToTaTraTes crretaracT

CTCTGGIGAG ACGCCTACTA TATTTGGTAT CCTTGCTCTT TTTTACTTAT TGTATCTTTC

TINICTISY, oot skl Bt A APl

TATTCTGCCG Cistatindscsempingtionth “pharmaceytically aceepidblp epgicrsp. Wil iaghida any-rarrigr @@&aeénce
<SEQ 1D 40 (SRR Tl e ShdaDih b GhibATVBERATT 1E ol ket SHb Ao SFFL
2S 51 DRVSLRSPRL ECKWHDPLAH W.TATSAI LP PQPPG. . nmput er ana ySI s of this
amino aci d seKfaRl C@TisE etF coRicAly t bghs H@W‘Mb?ﬁ?’h?llwggmé“ﬁom%@ﬂ Yfh a2 roteins,
anal ysi s, i tpolyRackaRitdsCoBfactiO@ids [golysl ]y&h@mdsrboiyh@m AhindRSs NGhihd ﬂ:ﬁﬁoopé‘?ﬂerk ts
epi t opes coul d be useful anti gens for vaccines or. di agnostics. Exanple 10
30 The f&i | dilidrgerseatesisyrh @NAdsoelﬁﬁa@h'wesowafs) o Eagtive Viss riFcles. Seshicarges iatsivell < SEQ
D 41> 1. R GRE GOl HOUFRY T3l TOGT SR SRRICARAL AFRRCRECTnibn oo
GCTTTGGRTT GCGGATATGT . TGCTGTA GITGTTGGEGEC 101 TCGAATGCGG
CCGTTGCCCT  Gneyesstimuating egenistsadinanishAtathemope the antigqnrerimmygogen
GTOGCCTTGG GlifaaelidPlotaiid, ki @ toRdid irdm diphiherfatlamhl GAdidra %@g@ﬂ GAABat M%CGGAAG
ATATTGA Thi s corresponds to the am no acid sequence <SEQ I D 42; ORF69>. 1

. VRTWLVFWLQ RLKYPLLLW ADMLLYRLLG GAElI ECGRCP VPpMIDWQHF 51 LPAMGTVSAW
VAVI VAYLM  EESefkeiRdfuvantyyo eglgnaattiedivegsy A ESILOOIBN igludedwbere apt limwed (5 of
this am ngi.ng
GRE 1 onft i kS S8 R S8 o RS REC s Rl finfild SRARTEN
predi ct ed O @Joif-inowatéd errmlmowfmlmudhtnsns((s/ith ar withit M@]Sbcﬁ‘momuﬁﬁatm%atlde Agantsy

7 I F F
%ﬂ | ﬁgl t8 ?gl sglvhe%d%g'an)él@e@t&p ggeng@ng tp@%%%éﬂ cel?wal?éorrr%)onents) such as f5 or example (a)
VRTW. VRV QRUMF RITMLWOAIVLASY RLAHGSE 0B BRGRAY DRMHDWRS AT Y it approach, eds
or f 69aVRTW.VFW.ORLKYPLLLC!I ADML LYRLLGGAEI ECGRCPVPPMI FL PT'HM% vy Pﬁn
o I I I

304050 6070 FrowsHisyeyamvRionyinkies 1ESperipinge p7o Sapatens, ¢- 56 Ve

VAVI VAYL b4 E%%K&A%R&Y C%Thﬁtamfﬁ%ﬁow%&ﬁ{s' &ﬁw?ﬁ%e@é‘eebé ahﬁb ot required)
i s: 1GTGCGGACGT TIT TTGGI TGCAGOGTTTGAAATA TTGTATT .
GCGGATATGC mmmmmmmqﬂmqu@@@m%meﬂwdw

GBOOGCTTCOGTEELH AR R M PR i R AT R a

Thi s encodesbléckpd pdlghés Lhay, |ankgthamnmsea<beldw};emetemaeﬂni35@ infd adsibmicion\dRINMOFW. Q
RLKYPLLLCI ADMLLYRLLG GAEI F 28 SﬁRn:B l\/CEETVAAW VAMY@%
ESEKNGRYi Ba¥ &ar& torﬁe’é“%{?n%l arger l?mc etS'ZFEm sigRy e CHRIPH 2 PP HRESY NP m N.
meni ngi t 5@l SimrARdcHeSHARIhD RED coiflhihg293 & qubR@E, 0200 THEHBOSanti Ohe M3AdHE BRSeriall

di agnostics. Exanple 11 30 The fol | owi ng DNA sequence was identified in N
meningitidis <SEQ ID 4S> 1 51




101 151 3S 201 251 301 351 901 40 951 501 551 601 651 ATGTTTCAAA ATTTTGATTT
GGGOGTGTTC CTGCTTGOCG TCCTCCCCGT GCTGCCCTCC ATTACCGTCT CGCACGTGGC
GCGOGGCTAT ACGGCGCGCT ACTGGGGAGA CAACACTGCC GAACAATACG GCAGGCTGAC
ACTGAACCCC CTGOCCCATA TCGATTTGGT CGGCACAATC ATCgTACCGC TGCTTACTTT
GATGTTCACG COCTTCCTGT TOGGCTGGGEC GOGTOOGATT CCTATCGATT CGOGLAA(

CCGCAACCCG ¢ GOXG TS84 GGOGTTGOGT TGCCGOGTEC GGCCCGCTGT CGAATET onnos
GATGGCTGTw CTGTGGGGCG TGGTTTTGGT GCTGACTCOG TATGTCGGCG GGGOGTATCA

GATGCCGITG GeelIGAANAISHp dnbAAGEAGES glodp Todihe &B@@ﬁﬁﬂl@r&f@% trehalose
CAACATCATC CCCATCCTGEC CTTGGEGACGG CAGCATTTTC ATCGACACCT

GAAATATTCG chimaesinte GO andgeltt (vad shegtstort& PSR raicrab 3) saponin
GATGCTGACC s (ST I TG QE%%EME%@%& 2 ISIcor reﬁéﬂﬁg or ppigles

TTGTGCAGAT GIwCGT CT GA CTGCTITT
am no acid sggemsted ehe:@@@ $uch 461 SCORY (Immunosfi@udiding 6omple:RET (4) BIMDOd BRund2 1

MFQNFDL AVL PV HVAA! Y TAl T 51 L HI.DL
IVPLLTLI\/FAI:' P’%§ PR RN %é%‘ﬁ%ﬁ B’LPQ%NT t%%% %}& W&iﬂlﬂs (eg
YVGGAYQVPL AQVANYG 11)-4 NALS, RABNIL-7, 151 2 Pdrk. P\MRGGrbns @@hﬁﬂﬁ%ﬁemm&m&agge
TWILLLMLT XVI GAFL AP 20 x CAD VRLTGFQTA* Further work reveal ed the
conpl et e nuctoRIYsgaulay oy necrosig fagtor (IGNF)qqhe; furh (6)pesher substaness thats
15 901 951 Sy aﬁﬁﬂm@%mﬁxﬁgﬂ 1\ Ehhd A BRI G the%@'gsitmlum and
TCCTGCCCGI GCTGCTCTCC ATTA CA GGGAGGTGEEC GCGCGEECTAT ACGAE

ACTGCGGAGA ARG peoeeienacAATACG GCAGGCTGAC ACTGAACCCC CTGCCCCATA
TCGATTTGGT CGGCACAATC ATCGTACCGC TGCTTACTTT GATGITCACG CCCTTCCTGT

TR R e R el PR T O DAY AT B T Gty L

TGGTTTTGGT WliﬁﬁmmTﬁnﬁﬁmﬁWI%opMDm
CAAACTACGG TATTCTGATC AATGCGATTC TGITCGCGCT, CAACATCATC

CTTGGGACGG GlaesdippaykrelaarArsesiveningroataningZ A A finelmitoxerbroree3-

GCAAAATCCA ]% Mingg% - GATGCTGACC GGGGITTTGG
GIGCGTTTAT ?@C@A GG T TT% TGTGCAGATG TTCGICTGA 20 This
corresponds to the ami no acid sequence <SEQ I D 48; ORF77-1>: 1 MFQNFDLGVF

LLAVLPVLLS | ThéRmvARGHEnTATANCENITN (EheRinirhiiRsing] antfgielh/ohwtngerd/NiReptidefpTotein/

PFLFGWARP] Pl DSRNERND RLA GPL.SNLA| VI_TP. WWGGAY!
AQVANYG -Jf Nclee Apify Rharpaagensp QA %?ﬁﬁ%ﬁ%&“@&%&?@b %/P“'R}Ef“h
GVLGAFI APl 2a5Syatét] saviire, \AIyWedMiaNG], € MRudiabnaflpabkHiaty Qfbstakdes, saéH A0watihdlor

sequence reveal s a putative | eader sequence and several t r ansnmenbr ane
domai ns. A c@RyElingnesHy pErmiiPrnesPLtces Anddhe fikeymaybe prsefnt indedh \RBigleal so
identified: Honology with apredicted ORF from N neningitidis~strain Al 30

ORF77 shows 96.5% i.dent | t /3aa over rom
strain A of 'ﬁyp m ﬁ}gl ‘W“c‘l‘& miﬁorayafs%xansg%e Sp%ﬁfi R l{gﬁc}'n)les either as ﬁxqund sol@ong
MFONFDLGVFL MWWSOEWMMMARYWAE@Y @Eb&isNPhPhH;MWEﬂes BBorap infedbon

RGYTAR AE TLNPLP 0_30 70 8 10D 11 20,.0rf 77. pep
| VPLLTLMETPRREX Hb}.&\}ﬁﬁg_ Qf)z WWST te ibn LiS0somes’ 87

PELTTiiEEETT dohhdckd Hj\lvbﬂ\ﬂelﬁhdt,ldsIdlsl:dskddhﬂdv]:lxihd.ék ﬁﬂa}ﬂni&ixﬁéhﬂl)ldd:aplable canfes/a

| VPLLTLMFTPFLFGAARPI P DSRNFRNPRLAV\RCVAASGPLSNLAI\/AVLV\GV\LVLTP 90 50 60 70 BO
90 130 190 150 160 170 180 4S orf77. fih
YVGEAYQPL AN PG TATEISAioRS 1550 S EPTITISE SpJRymelopicpiisflstve amount of the
LR TTTETT ] b énicdr ddhhdidogdehit F&lﬁéﬁhcﬁésusueh la hdy! diter bi thé Abbld-hbdtioBéd cohonents,
YVGGAYQVPLAQVANYXI LI NAI L PWDGGE FI DTFLSAI O SQAFRKI EPY_G | 00 110 120
130 190 150 ®Mnegdrd. Em(jmgll@oipg(pa!éy effeptipopmount”, it is meant that the administration of that

TW 1 XCOVET VPRt R DRV g 055 of e st o B B8 0
-83 ORF77-1 ﬁﬂ@knﬁl’n’FTlﬁaamhtm!\Neﬁﬁs 8&rendiegipon yheihealtSHd ayswalawhditon of theddliddnal 0

50 60 orf77-

NFONFDL GVFL L&&\PE %?X‘E‘SW%M%WA%%WA@@?&@%%B&H“&W&W‘% PEPRSL )
RGYTARYWEDNTAHE gMNPelqEW@haV%&Q s#8terd Qo AtIRGizOhtibOes] he ddgté: o rpfo?e?:ﬂdn
pep IVPLLTLI\/FTPI% RPI PI DSRNFANPRLAWRCVAASGPL SNLAVAVLWGW. VL TP, 10
LUTLLELTTE ]| dasired, teforppuiatipn of the yaceing, the trepting daciar's pyspasmentiof the rpgdjicalsituation,

| VPLLTLMFTPFLFGAARPI Pl DSRNFRNPRL AWRCVAASGPL SNLAMAVLWGWALVLTP 90 50 60 70 80
90 130 140 150 160 170 180 IS orf77-1. pep

YVGGAYQVPLAQVANYG LI NAI LFALNI | Pl LPWDGG FI DTFLSAKYSQAFRKI EPYG

11112222F 1000011 1111221 1112111121111111111111111 11111111111 orf77a
YVGGAYQVPLAPMANYXI LI NAI LXALNI | Pl LPMWDGG FI DTFLSAKXSQAFRKI EPYG 100 110 120
130 190 150 20 190 200 210 orf77-1. pep TW I LLLM.TGVLGAFI APl VRLVI AFVQVFVX
LELT FLLEEEEITD THE~EE: Tl orf77a TW I XLLMLTGVLGAXI APl VQLVI AFVQVFVX
160 170 1BO 2S A partial O tF77a nucl eoti de sequence <SEQ I D 49> was

A - A PN R NNV SNNTT N - PNARA PN A A PA P NT NP NN A A PA A= A Fnrwr~N A




1 ATGAACCTGA TTTCACGTTA CATCATCCGT CAAATGGCGG TTATGGCGGT 51 TTACGCGCTC
CTTGCCTTCC TCGCTTTGTA CAGCTTTTTT GAAATCCTGT SO 101 ACGAAACCGG CAACCTCGGC
AAAGGCAGTT ACGGCATATG GGAAATGCTG 151 GGCTACACCG CCCTCAAAAT GCCCGCCOGC
GCCTACGAAC TGATTCCCCT 201 CGCCGTCCTT ATCGGCGGAC TGGTCTCCCT CAGCCAGCTT
GCCGCCGGCA 251 GOGAACTGAC CGTCATCAAA GCCAGCGGCA TGAGCACCAA AAAGCTGCTG 301
TTGATTCTGT CA*REHEHG TTTTATTTTT GCTATTGGCA CCGTCGCGCT SS 35TMRB A ATGG
GTTGCGCCCA CACTGAGCCA AAAAGCCGAA AACATCARAG WD 991 36544 PCTI 1 B991 OOF 03
-84 901 CCOEGHATIAMGRREAAS & %%T&@Q@Fﬁu%ﬁm@ag%
AAAGAAAAAA ACAGOGTGAT CAATGT CAPATGIT G CCCACCAT S R 27 Cort eape iha

t he ami no aednde detgurarrddhregthoptineddals. ORF112>~ 1 MNLI SRYI | R QVAVNVAVYAL
LAFLALYSFF El LYETGNLG KGSYGTVEM. 51 GYTALKMPAA AYEL| PLAVL | GGLVSLSQL
AAGSELTVI K ASGVBTKK LL 101 LI LSQFGFI F Al ATVALGEW VAPTLSQKAE NI KAAAI NGK
| STGNTGLW. 131 MRERRE)| NORPRS N aoare conyantippally adpinistqred pasgnigaliyy pg fhg inipraioni al

nucl eoti de ga@UaBERacER, likkaddsoularly. or transdermal /tran scutaneous W098/20734
AT SRR CPABcer et rdkerToe

1ATGAACCTGATTTCACGT TACATCATCCGT
TCGCTTTGT ACAdHtorirfpradatsmesataiie daradsan emcuvw auun mm@@@@mmeee

R e e o
TCGGCGGACTGGI CTCCCT ce \ % TGA

GCACCAAAAAGETGETIEGK $B0LIPRGATTCHGNECIAGRIEGHAYTRATHIISTEEATHPOCAGOENCHRECT 351
CGECGAATGEGI Wﬂ- GAGCCAAAAAGCCGAAAACAT CAAAME 01 CCGCCGCCATCAACGGCAAAAT

CAGCA ST G051 AAAGAAAAAAACAGCT Tk ATCAAT GTGCGCGAAATGTTGCCCGA
CCATAC501GCTTTTGGGCATCAAAAT T TGEGCGCGCAACGAT AAAAACGAAT TGGCAG 0551 AGGCAGTGGAA

GCCGATTCCCCLGT ng
GACAAAGTCGAGGTCT%;GSITA (X)GBCTGAA&AAACTW

GTATTGCICGT BrmaACC S emtvehT BTIEOET0eRCHAAGCTEATRAGLY > TACPCLEBGARBITIBBANNACAAC
AGCCAAAACA%@AF c erAg 25801 CGCATGGT GGOGCAAAT TGGT TTACCCCGOCGCAGOCT GGGTGA
TGGCGC851T T TGCCT T TACCCCGCAAACCACCCGCCACGGCAATATGGGECI01 TTAAAACTCTTCG
GCGGCATCTGTs TCGGATTGCTGTTCCACCT TGCCGRE51 ACGGECTCTTTGGEGT TTACCAGCCAACTCGG. . .
Thi s corr es@oudilivayy Véidclam no aci d sequence <SEQ I D 54; ORF112-1>: 301

M\LI SRYl | R QVAVMAVYAL LAFLALYSFF El LYETGNLG KGSYA WEM. 51 GYTALKMPAR

AYEL| PLAVL $eelthesipgeehidpdsrdeliveny oAg@ssiuiintiudiog a codiEa@rRnre of|asiyieaygf

ELAEAVEADS SNECE "5 RN RSt REmE S E RSy et aehdan o oL U

DQVBVGELSTT StBerdbdally bRiykthiNay . Nhésk vadsauiite easluiiE Al ur ividvirlFeéiar IDacRIONVG

301 LKLFGA CXG - LLFHLA | d
o uEnG e ot YR PE G N S SEAPAGS SeateTEs (bl il e B g

strain A ofm&inmﬁmnlonmt&mldg@s\mncaérsmxpﬁkeﬂbﬂ $ﬂtﬁdaodfﬂ@|’§&hﬁ@é iMwivh can Kedtlérct ed
ORF fromN. nenir~itidis train A) 40 ORF 112 shows 96.4%identity over a
166aa over | SBSHVA oéf?g@@éF‘?(CRF 112a) fromstrain A of N. nmeningitidis: 10
20 30 40 50 60 orf112. pep

VAL SrY1 | FRQURARUPA T AT R o B R R L SR AT e 16" 3636 50 50

60 70 820 90sehiPced.TIhe A deliveiyl ®hjsleds preferably a viral vector and, more preferably, a retroviral,

AYEL| PLAVL | AAGSEL TV] KA LLL GFI.FAI ATVAL
TR |?%°1"i" ‘%Iri’ epg- Fﬁs‘i"i’a‘?‘{ Y‘Tafﬁﬂﬁ‘f??ﬁ Wil Py glphayiys VEgton Gﬁ\‘NVS“a  Yeripy can

AYEL MPLAVL | {5 bSxSEdub AR Lo AGEIRR MK dviruS PafdvaviAis Afarh o Viknk) pa®odfis,100
110 120 WO 991 36544 -85 PCT/|1B99100103 130 190 150 160 rfl 3npeg
VAPTLsqmmlre&mwm%mﬁr@WWWWR@%mﬂaﬂx Tolly (1994) Cancer Gerle Therapy

NERRREARRY | G 35l uman Gene Thera
VAPTLSQ(AEN% BK!A%&M";IM l%@%ﬁé&? %wm%%%ﬁﬁ%é%w B30 1Tgo 150

160 17029.806:085 h982and Kaplitt (1994) Nature Genetics 6:148-153.

ELAEAVEACSAVLNSDGSWQL KNI RRSTLGEDKVEVSI AAEEXWPI SVKRNLMDVLLVKP 190 200 210
220 230 290 _A partlal CRF112a nucl eoti de sequence <SEQ | D 55> was

i denti fed: Beropigl ystomgresyelljnowmn et epd wysenkepipema ?e@%e

TTATGEOGGT é%m lI QMB@GGEEJ B, QGSEETIT Are%@@? ET%H@M&T@QIQI (13,01
ACGAAACCGG CAA G. 151 GGNTACACCG
CCCTCAAAAT eRretiZBt MB’PGAWTUQMJ@E@‘%W RrepisRisiAyses
TGGTCTCTNT CAGCCAGCTT GCCGCCGGCA 251 GCGAACTGAN CGICATCAAA GCCAGCGGECA
TGAGCACCAA AAAGCTCGCTG 301 TTGATTCTGI CGCAGITCGG TTTTATTTTT GCTATTGCCA
CCGTCGCGCT 351 CGGCGAATGG GTTGCGCCCA CACTGAGCCA AAAAGCCGAA AACATCAAAG 401
CCGCGGCCAT CAACGGCAAA ATCAGTACCG GCAATACCGG CCTTTGGCTG 951 AAAGAAAAAA
ACAGCATTAT CAATGIGCGC GAAATGITGC CCGACCATAC 501 CCTGCTGGEEC ATTAAAATCT
GGGCCCCGCAA CGATAAAAAC GAACTGGECAG 551 AGGCAGIGGA AGCCGATTCC GCCGITTTGA
ACAGCGACGG CAGITGGCAG 601 TTGAAAAACA TCCGCCGCAG CACGCTTGGEC GAAGACAAAG
TCGAGGICTC 651 TATTGCGGCT GAAGAAAANT GGCCGATTTC CGTCAAACGC AACCTGATGG 701

R P NN [\ g g g g pegemm g B R R NN A NI SAR R AT INT SNSNSNT N NI R PPN I\ =r—a N )

s to

-




O I U A O O Ao g i e 2 B
VAPTLSQKAENI KAAAI NGKI STGNTGLW.KEKNSXI NVREMLPDHTLLG KI WARNDKNor f 112a. pepELAE
AVEADSAVLNSDGSWQL KNI RRSTLGEDKVEVSI AAEEXWPI SVKRNLVDVLLVKP 111 1 1 Tl |
Lrr e orf222-200 100 00 b rererrr rebb b rerrrrrrerrrrrnd
ELAEAVEADSAVLNSDGSWOL KNI RRSTLGEDKVEVSI AAEENWPI SVKRNLIVDVLLVKF’ﬁ:,Hb%ﬁa? pepDQVB

VGELTTY! RHLOXRERPRF AL AWNRKL VYPAAAW/NAL VAEAFTPQTTRHGNMG | | 1111
O T I O Ao g e 2 R
DQVBVGELTTYI Mmmmmv mems\zé\ﬁ ﬁmmmlﬂﬁéelﬁs%@mﬁp

LKXFGE CLALFHLA FXF S PPFI_XGALPTI AFALLA KRX Il 1111

LELLE LT Tymgr %@gg l?r%é?"d@ib%bm%f 6?%112 1

LKLFGAE C’?CG_LFHLAG?LFG:TSQ_ Based on this analysis, it is predicted that
this protei npdfi 0 N B RBG ] iplleSther@RHvdclos nfP! i

antigens for vacci nés or |aggnoste|rcs 5 Exapb%%%dﬁyélﬁfﬁgﬁﬁgjﬁg?tFor
DNA sequencesxwaplej aavedcfor @dRs manberderivad) fromdi MurirSEgrcbiba Yivus, b. tRBEAGTIMEGE

AAACTTCAI1 O NARRA R PRARRGREF CPF E el e i e s of

TACCACCGACZ Qs 6SnAGETAGT ARG IAANAVIREBAEAGT Bm2H 1 AAMACT CCGAAT GGACGCGGA
TTGAGCCACA301GTTGACAACAAAGGGGCAGT GTTAAACAAC351 TGTGGTCAAAGGCAGTGCGC
AATTGATTTTI S901CTAGCAAACTCAACGGCATC GTTACCGTA®51ATTATTGCCAACCCCAACGG
CATTACCGT T5 ChlEssnecmiimnsaiavial Yeter CmAr bEGEGRE S ETEOAGTGALA CBATETRGATroviral

AAATTur t unCOTDTACCF A AL A AL BT BT RSN e

CTATTGCCCT 8 (F1i5T A2GT REGEOHGAGASTAD bACASTFGACH T8 2-GeciTidintdptdNoTAR\BEst ADEMGECCAG

TOoOCCCTIG, GRS ACE A PR R MR R A o 7626) I

GAACGAGGTA  GEbiefefavieimtthé ¥eddofiviatit (allEofeisldre i fidn(detebiive ehebin b A us.
GCCCCAAATC GGCAAAGACG GCACATTGgA CCGTAG AGC yTACACCGGG GIACTTGCTC

GTAAA. AACT GGCGGTTTCT GGCGAAATCA GIGCAGGTAC TGATACTGCC GCACTGGEECG
CCAATGAAAA Arckeemacelllias sthible foppsevdihoheiabovedastribed ritvirgsoieciors etpuresiiciaow8EQ

VCSLVSL S 1 IS A4 P R UREHRET I o PP G R ah b sed o create

L SHNRXYAFD1 GitadnbiscGaN Lihed @?NNNBWOG&QQMCI& BIEXY CXTYBKihbI@koduction of recombinant

&TKX gég’(]ﬁ-lj_ W %&3{0@% @%%%(%%&%Wm cells (eg. HT1080

YASGEI SAGT2 ki) 6f Hithld pkenPdedlsed MnRh ftinTiated\Nattividia\Ir Hih ifderuir kK reveal ed t he
conpl ete nucl eoti de sequence <SEQ | D 59>: 1ATGAATAAAG GITTACATCG

CATTATCTTTAGTAAAAAGC ACAGCACCATS51GGTTGCAGTA GCCGAAACTG CCAACAGCCAGGGCAAAGGT
AAACAGGCAG3 STt BIAGTTOBETs TR CRGTIMEERCHOT QAAAACTTICRESURMPE TVectors include Avian

m%%wo%g{%vﬁimm il J ink-Cell Focus-Inducing

GCACCT AAAA2 SMIAGSOMOEAE KaFc difa VA e tul v MBS AT EERI BOUOSarcoma Virus. Particularly

ATACCCAGHT- IR BToR AT R BETe M SPA WPA KL e s Rove 1976) Vo

AACAAT AATCIOIGRR] (aliielsdn (XA 9 (RO NI FREL5) Graffi, Gross (ATCC Nol
GGTRCGCGGTQSIACGG%TAGCA AACTCAACGG %MFACCGTA mﬁ\ rath, Lross

AAAAGGCCGAS OMRER @A TsterT Bameyarscme A %MMA@@@T@%&B:”& and Moloney Murine

GGOEECTTTAS %ﬁg@l@f A TEEREH R fo0 WW& d from depositories or
AATOGECAM. S0t A SO C R AR TGATGI COGT CARGGCACAT 0 oF
TGACCGT AGGS 5 AGTABCACTERs HEBATIGATIY PASCIHEEEABREBACHAEATTN Rockville, Maryland or

CCTCoOGET 7S THA R T A R A e SR

TCAGTGCAGGE80I TACGGCAGCG GGTACGAAAC CGACT. ATTGCCCT TGATACT

GCCCCACTGESGBa W W Cé/ SeGAAYESthvention include those
AAAAGGCGTA901 CAAAA AT C A GCAAT

TGATTGTGACO SETOSTITABED aBOitAionSGRA2NEAGERHISTIIAFRBEIH@EP0334301, WO89/02468;

Coma AracCA DD T ORIy e s gt enn. wosssess

GCAAAGCCTTSS1101ATTGGITATT GRGACGGGAG AAGATATCAGCTTGCGTAAC
GGAGCCGTIGGL151TGCAGAATAA CGGECAGTCGC CCAGCTACCACGGTATTAAA
TGCTGGTCAT1201AATTTGGTGA TTGAGAGCAA AACTAATGTGAACAATGCCA AAGGBCCCGEC 10 is
20 25 30 35 40 45 $~ 55 60




65 WD 991 36544 1251 1301 1351 1901 1451 1501 1551 1601 1651 1701 1751 1801
1851 1901 1951 2001 2051 2101 2151 2201 2251 2301 2351 2401 2951 2501 2551
2601 2651 2701 2751 2801 2851 2901 2951 3001 3051 3101 3151 3201 3251 3301
3351 3901 3951 3501 3551 3601 3651 3701 3751 3801 38S1 3901 3951 9001 9051
4101 9151 9201 9251 9301 9351 9901 4951 4501 9551 9601 9651 9701 9751 9801
8?7_ PCT/ | B99 Y00 2r8s4F ACTCTGTCG GCCGAI GTACCGTCAT CAAGGAGEABIMBIPATTCAGA

CTGGCACTAC CGTATACAGT TCCAGCAAAG GCAA ATTAGGCAAT AACACACGCA

ATGCARACA CRACE B AR E AR S itz helicos. s

TTACCTCCGA FATCOBCURA 4@9,@(3@@@@@61 G@ATW9W@JQ DA TREalso Vile
TGGCAGACGA Tﬁ@ &TACT TACTCCCGGC AATCTGTATG

TTCATACAGG T W%ﬁ%ﬁ\% ﬁ“iﬁ&%&@&%@éﬁéﬁé@@ BN Cancer Res

ANGACATGEDS TN GO L AT G TACAR T ACCARTOr & B RS erosrs

CGGGTAATET GREZATICNEBIX AR CAAAT! BCBaT APSORr @VariCREAST 8 h6X3AA®a Miller (1990)
ACGCAGCCAA %}W CCGCAT TGCAGGGCAA TATCGTTTCA GACGGCCTTC
ATGCTGTTTC ATCCT TATTGGCCAA CGGTAATGCC GACTTTACCG
GTCACAATAC CCTGACAGCC AAGGCCGATG TCAATGCAGG RTCGGTTGGT AAAGGCCGTC
TGAAAGCAGA  GivhiAadenéviralgeeNadrhfyVeclork hfeAoREAVN A TEAR @ T & I@Qﬁﬁﬁ%vmon
ACGGTATTCA GCTTGGTGAC GGAAAACAAC GCAATTCAAT CAACGGRAAA

TCAAAAACAA Sesiacerampte, Berkma o ABiieghnigaes PHAS WM9MM@1@@@;431 and

ATAATAGGCA TEITARTCAR CRRAOAR T A R o R Ry veors

CACACCGITA waplapbRANThiACESB0AGRMda G Jaeaibed MhCFRRAHrEaCddchEEms and in

ACAACACoAC SRR B AELie A R FOErA oo A R oess

GCGGCAACAT GABIBTHGALT VAGIEEIIDILCAY CLAMBALT WO SASACH\ T AVD94A30GAA T OH/11506,

CoACCUAT AT WU G SR RO AR st 2,

CTGCAAAAGG 3D S8 AWGIE3 05300 A0 S3T3R0 LARGD S /03836 T VAT M@&Aﬁé@s/e%szz
GCAATATCCG TCTGGTTACA GGAGAAACAG ATTTAAGAGG TTCTAAAATT ACAGOCGGT

AAAACTTEST Htrmaichoed mmmwemmm@m (1992)

ArCACCACAT TR W%ﬂ% cR A o SRR i on o

AAGAAGAACG PCAGCEI@PONEEFOTERA ViruT (AANCBCHTs. CAAdig\@E e lSTal @ @IeA of such

HaasACoO (SRR HG B S IEN AN A e

TTCACGCCGC  AWERBAERATY. G1ECARRGETAG VGAGHT Lok fHsc BRGSO nvATeEGHGATAN @peats in

crocTeréa 1 TP G SO ACRES AR 8T Gt S e

CCCECACTCGA  fisatebiiiedafd uﬁETﬁIMIQ&]QﬁW AMeRSADNGEVE n(lEhEATS A8 native
GCATAGACAT CAAAGCCCAT AGTGATATTG TACTGGAGGC TGGACAAAAC GATGCCTATA

CCTTCTTAAA putotidescmpst Arcioraiztdd patixe ateatides@reonaamadmpdAby eppinmegAecisotides of

(o GrICIAIECHER R LTI O SRR (R

CCCTGGITGC GBSTENEABHETEGHEFEE sTHBRAGKRGAISBOXTIOCKTIBABGADGAEY inverted

I O AL A A .
GITCAGCCTG ahiiAversiaceiéatAdtolide fia¥3ev'ahy GAdeMACOAGGREGhETCHEGHGEEN in the
TTGTGAMOLG PN SR AR R A N AT R ATCIASRAR V-1
AGGCCGGACG Fetdr vl HaARS G sed CGAI%@9 Te§A8y-P63CARdINér eample of

CCGCCCCC GGTGGCTATA TCGT CCGAAAGGC AATTTGAAAA
CCGAAATCGA ARAGTAAOG NS EABZOE: e RFPAFGCIER) T EraapladiRG)- drother sxspaplary AAV

ancecTTAR SRRl BRI (PR e AR R St i U

GATACGGCCC RACRGAIBCIE S CROGGHET At CCAETTREAGBRAEBTAGTACA USCRBBAGTPG368 and
CCGGAACAGC CGCCACAACG ACAGCAGCAG CTACTACCGT TTCTACAGCG ACTGCCATGC
AAACCGCTGC TTTAGCCTCC TTGTATAGCC AAGCAGCTGI ATCCATCATC AATAATAAAG
GIGATGICGG CAAAGCGITG AAAGATCTCG GCACCAGTGA TACGGTCAAG CAGATTGICA
CTTCTGCCCT GACGECGEGT GCATTAAATC AGATGGEECGC AGATATTGCC CAATTGAACA
GCAAGGTAAG AACCGAACTG TTCAGCAGTA CGGGCAATCA AACTATTGCC AACCTTGCGAG
GCAGACTGEC TACCAATCTC AGTAATGCAG GTATCTCAGC TGGTATCAAT ACCGCCGICA
ACGGCGGECAG CCTGAAAGAC AACTTAGGCA ATGCCGCATT AGGAGCATTG GITAATAGCT
TCCAAGGAGA AGCCGCCAGC AAAATCAAAA CAACCTTCAG CGACGATTAT GITGCCAAAC

PN r—

VAN NN S AA™ A A ~ N 0N T 1 PN NN e o pr—— p— p—, pr——— p——— p———— N~ g~ g~ g~ [\ e g pg—— N A R SR AN A



20 25 30 35 40 45 50 55 60 65 WD 99/ 36544 -90 1251 TRATCTGICG GCCGGOGGTC
GTACTACGAT CAATGATGCT ACTATTCAAG 1301 CGGGCAGTTC OGTGTACAGC TCCACCAAAG
GCGATACTGA NTTGGGTGRA 1351 AATACCOGTA TTATTGCTGA AAACGTAACC GTATTATCTA
ACGGTAGTAT 1901 TGGCAGTGCT GCTGTAATTG AGGCTAAAGA CACTGCACAC ATTGAATCGG 1951
GCAAACCGCT TTGTTTAGAA ACCTOGACCG TTGOCTCCAA CATCOGTTTG 1501 A
ACATTAAAGG CGCKRAMSAS CTTGCTTTAC TGGCAGAGEA 1551 TAACATTACT' A
CCAATCTGAA TACTCCOGGC AATCTGTATG 1601 TTCATACAGG TAAAGATCTG AATTTGAATG
TTGATAAAGA TMUSEEEGSP 21554, 1 BGACTATEE: BT PHOASATE o SAT RGN 5SS FATYA 4
CCGGCACCAG 1701 TAAAACCCTC ACTGCCTCAA AAGACATGGG TGTGGAGGCA GGCTTGCTGA 1751
ATGTTACCAA TRERALHMRE eirattXAsttoergigyhirar e aratireASSE¥BAF B RGToANAGh

TGCAGGOUA TRTE T Ch AL PR Ao kel i B e

TATTGGCCAA dEGTANTECD 1@BstrueeT 3¢ ABCIBs@TITATANDAG) CUHEACRECChéxaBCTACITT.

TCNATGCAGG 2 . AT T AAA T U I 2051
CITCAGIACA TAPHICLARY 67 CEEPAIKNESERTAT LCPRaih ChL 1 MR
GCAATTCAAT GAADSGASAA7ICACATCAGCA TCAAAAACAA 2151 CGGTGGTAAT GCCGACTTAA
AAAACCTTAA CGTCCATGCC AAAAGCGGEGEG 2201 CATTGAACAT TCATTCCGAC CGGGCATTCGA
GCATAGAAAA TACNAAGCTG 2251 GAGICTACCC ATAATACGCA TCTTAATGCA CAACACGAGC

GGGTAACGCT b9 BemAhGapyAGTR G T @T Ao GRCABDEEGATEC FAAGSATRding @BEoAEDed 235 1

CANTCARTCE CRRR R eroe: Sl il R RlBinE o Ureditie bt itie
ACCTTACTGC GoFpaTieCaCh Gl ABRC ARG 50 1 SCEERMNACHT EDRATIGGARS zAG)CEITHGH
CACOTACE ST EK RS IR TR R ks BB P 6k et A A A9 2651
GCATCAAAAC ARGREHANE), FISTEGI&GHe G ) AP H6h7 2069 Lin EE NROGEDDA 1
GTGCTCAAGT TTCCTCATTG GAAGCAAAAG GCAATA CCG 2751 TCTGGTTACA GGAGNAACAG
ATTTAAGAGG TFEWORRATH SaHRE M sdraeC-rebdespted ayiaist] 9y Sridammdane AterapntEeAd
AGTTGAATAT %ﬁ@@@ﬂﬁz 2@5%5%@6&9{ Ee%&ﬂé%%ﬁ\ﬁl E&zT@TJM%W
NNGNNCTCAA 2 AAAGAATTGG AA G GCT 2951

CGCNTAAAAG @A&h@@r@m@mmmw@ns@@@wﬂhmm& 28001 GCTTTCTATA
TTCAAGCCAT CAACAAGGAA GITAAAGGTA AAAAACCCAA 3051 AGGCAAAGAA TACCT GCAAG

COGATATIAG QS PSRRI Pl A AP ARG e TN RECEATRITED AR

CAGATTCAGA 3?@&1Wto?§r &@%TT@M%I% \@G&@%ﬁﬂiﬁﬁ?oﬁ@%}'mwﬁ
AGCCCACCTA CAAGAGICAC TACGACAAAG CTGCTCTGAA 301 CGITTGA

GACGTACGGG MBravsdikerY RAF A SdiehagvirscATES \é%élo)m&mwwslﬁﬁﬁwﬁr&@
GTGCATCCGA  AATAMR T %I&A%%%Q&p% HRCATCEAARRGAdC »%i‘l’ %EFAH@C
TACTGGAGGC TGGACAAAAC 3951 GAT ATA" CCTTCTTANA AACCAAAGGT

NAATNATCAG 35312480 ATACNNRG 32T, Tod OhoseAdeseniied aaNd p@@mqsm@mm&m\q@ 3551

CooecrTaia TRAt kA AR SR R b I A

TGGCAGAAGA AEaBAEOACI 98OI EI2, 3VpR/ 1'06180\“@]93@499&0\%,45@8(;@9 QEUSTSINTSE

_CI_-RCATCAAg AGGT NAI % !:;37!5’1[' l%ETACAGT A @AA@ Cge AAATTC%QII:t eg51

CCGAATTCAA M@@m&vmmrmnmm @i&&%s OcbrinfvbfAMEDEEe
GTGTCGATGC GAAAATTATC_CTCAAAGGCA TTGIGAACCG 3951 TATCCAGTCG GAA

TAGAAACCAA (terhmianssGlmferabhyz iphamnusorrytorsamhosdineds tateagdmaeyt YICESAA
TAAAACT FUGFAA 4051 AGOCCTACTC CGCOCAAATT GTCCGCACCC GGCGGNTATA
TCGTCGAGAT 91017 T GGC AATCTGAAAA CCGAAATCGA AAAGCTGTCC AAACAGCCCG 4151
AGTATGOCTA TCTGAAACAG CTCCAAGTAG CGAAAAACAT CAACTGGAAT 9201 CAGGTGCAGC
TTGCTTACGA OARATEHIBASteRACAMIE ARG yAIBET I e breSs?dnlsy SIGANTE AIGKTTs e DEDEGAdsTIAL

ACGGTGUING SO0l of 96 P ABSaA PR AR PHIS R FBUALE CHE
CGI Q%QA&;AM G HGMNNGSH e
Iaélcee%ﬁl %ﬁ’% G GTTGCQ%' % CGTAGOCGAC 9501 AAAATCGGOG .

CTTCGGCACT GAMNCAATERIPhABOCATRASENNGTCoR Ty 5586 BirdNACHTGESOSGTCAACCTAG
CCAATGNCGG GCAGTIGCCGEC ACTGAttaa This encodes a protein having am no acid
sequence <SEQ I D 62>: PCT/1B99/ 00103 1 MNKGLHRI | F SKKHSTMVAV AETANSQGKG
KQAGSSVSVS LKTSGDLCGK 10 15 20 25 30 WD 99/36y4 -91 51 LKTTLKTLVC
SLVSLSMXXX XXXQ TTDKS APKNXQW L KTNTGAPLVN 101 | QTPNGRGLS HNRYTQFDVD
NKGAVLNNDR NNNPFLVKGS AQLI LNEVRG 151 TASKLNG VT VGGKADVI I ANPNG TVNG
GGFKNVGRG LTI GAPQ &K 201 DGALTGFDVR QGTLTVGAAG WNDKGGADYT GVLARAVALQ
GKLQGKNLAV 251 STGPQKVDYA SCGEI SAGTAA GTKPTI ALDT AALGGWYADS | TLI AXEKGVY 301
GVKNAGTLEA AKQLI VTSSG RI ENSGAI AT TADGTEASPT YLXI ETTEKG 351 AXGTFI SNGG

Rl ESKGLLVI ETGEDI XLRN GAWONI 9GSR PATTVLNAGH 90Z NLVI ESKTNV NNAKGSXNLS

A NN N"T""T= 1 R IFNA "1 A NN NN NI 1 77N N"T"\ 71 7~ /~r—a A PFrr<t I AIFARAR /™ Y 71 £R 171 7~~~ A AN 71 ™ AL 7" A1 1




11 orf129-21 11 LF brrerererrerererrerererrerererrrrererrr rl
GKLQGKNLAVSTGPQKVDYASGElI SAGTAAGTKPTI ALDTAALGGWADSI TLI ANEKGVor f 119a. pepGVKN
AGTLEAAKQLI VTSSGRI ENSGRI ATTADGTEASPTYLXI ETTEKGAXGTFI SNGG | i orf119-111|
Lrrererrrrererrrrerererrrrererrrrerer o rerrrrer rrrrernd

GVKNAGTLEAAKQLI VTSSGRI ENSGRI ATTADGTEASPTYLSI ETTEKGAAGTFI SNGCor f 119a. pepRI ES
KGLLVI ETGEDI XL\RAGRSERINGSRPATTVLNAGHNLVI ESKTNVNNAKGSXNLS | PCT/IB99/00103

orfL19-20 L ELEE I TEEErit Lt i
Rl ESKGLLVI E DI S RNGAV\Q\IN RPATTVLNAGHNL VI ESKTNVNNAKGPATL Sor f 119a. pepAGGRT
TI NDATI QRGS YSSIPRRISEARIP AT U R AP\ FCSRNEE eREAND [gigdnsadprived from poliovirus, for

orf119-1111 e)kam le ATCO VR-b$ hrid:thoks deschibedlid EVans, Naburd 33b (198by 985 Lrldlsdnhfhbbgj Biol
AbGRTVI KEASI_ QTGTTVYSSS FLGNNTRI TGADVTVL SNGTI SSSAVI DAKDTAHor

pepl ESG
KPL SLETSTVASIM e firgery & AU R amIerr N Y Bl Oyapdrtiegrgfesqribgdiin Ampidi(1990

orf119-1: | del'BigchdmlB40}: a&m&am%&% %%Hﬂnlslélvléelr{kam%lf&lexam le ATCC
| EAGKPL SLEASTVTSDI RLNGGSI KGGKQLALLADDNI TAKTTNLNTPGNLYVHTGKDLOT | 1144, pepNLNV

DKDL SAASP HL KBDNAAR ﬂﬁ%mzﬁmmmmmmmmms@%mw@ Natl Acad Sci 86:317,

o " a|,|1| . Whbdidd 8:17:bd U5
|2:)| |2!5| Ie,l)l I Helrgbbxb)w 'NMJ bilsk ssb sk 1*1é>!nl=, 439%% ”géﬂ{]’ dglzi F;l C{Tj; fBS%ﬂ)ZO f%%s

orf114- 1NLN€/W3§M$|WQWM+$VF@1WL AMVEJE@LWFWNLW&E@GEHb@bM 119a

epAAKGNI QR
|P|||O|||||||||| ||||||||||||||||||q?§ié §|||||||||||||||?§| l{iioiﬂregz% é“‘iA?\kGWQ
|_ RNTKL NAAKAEWN_@W MWSAML mﬂm@mmmlga TRNSISK ABNHAGSVGK

| Il | 11| : W?’?@l |T+S|é| g| EFgl T 11T ﬁﬁlﬁ ;Fi ElﬁHﬂ NE é? fH‘JHY‘SIr’%Cfﬁ” B7-3802-3805;
KADVNAGSVGKERInNK ADRatest (t SBSEHiral 65 RGNGER 113 @mtkaeysr|! Wﬂkgﬁkmmwmgéwmmm K
NL NVHAKSGAL NI E |
RENRRRREER |9F$|3|ES?|]PHEW:SI %EW\%[’W ?“ﬁ |3 I;;ﬁ’% ?WW@HZ(’?’ ?Hgf?)l D79De MR N
VHAKSGALNI HsBRxlos: ekmuxviESTsTHeriped QHER(I868R DA v BihtcBacberf (1993 /. rYepb(G'SQN\Q\IWL
PSANKLVANGV 111
ToE T R e Rl Y P X P el g et B AL iRy s
ADNTTLRASAI mmmmmcma&slBgtunpum\faﬁxmmmecmmwmmmmmm
| SAHTDLSI KT e .
DO TR VIR T FYarIRis AT VR- 122 Ckmerme e for SPRs ATCE, YR 54 0 e
EDNAEL KPL AGRTNCEVRSE T Fortvkbim s oL SrraleariCC N \BaREcKtab vings fpnexample ATCC
GAXSAQVSSL
or 1119, 1cAPERe R A TR A A St Mt D A R 1 1 o
pepQKXXXL m@Lﬂqgmmmm«@m@ufommgmpm SHERvH GRIERGBEE2 44} Ndum
RRENRR L1 L | WR.95f
anEL NGsKEFES RAPRRATER P Ut i i SR AT L poras
KLSAQNI DLI sm@i@@smlem&mm%@&ﬁwm qzarm@pﬁ:‘_ﬁ@(l VR-469; Una virus, for
REERRRRERR |1 L )| HANEN i
YLQAKLSAQNI H@kﬂ% %&H&W&M‘g\%%& Wl'lf_il(sb&'d%bé\‘/g? {" ﬁg’é%?{p El &K
PTYKSHYDKAAKARKPSR-TEROBYShg-Hins/AapemrRntapiise Vi Reet ezt CC [VR-65 and ATC
VR-1242; Western encephalitis virus, for example ATCC VR-70, ATCC VR-1251, ATCC VR-622
25 and ATCC VR-1252; and coronavirus, for example ATCC VR-740 and those described in Hamre
(1966) Proc Soc Exp Biol Med 121:190.

Delivery of the compositions of this invention into cells is not limited to the above mentioned viral
vectors. Other delivery methods and media may be employed such as, for example, nucleic acid
expression vectors, polycationic condensed DNA linked or unlinked to killed adenovirus alone, for
30  example see US Serial No. 08/366,787, filed December 30, 1994 and Curiel (1992) Hum Gene Ther
3:147-154 ligand linked DNA, for example see Wu (1989) J Biol Chem 264:16985-16987,
eucaryotic cell delivery vehicles cells, for example see US Serial No.08/240,030, filed May 9,



I orfl24-201 0000 trerrererrerererrererererrererrrrererrerr e rrd

El GKPTYKSHYDKAALNKPSRLTCGRTGVSI HAAAALDDARI | | GASEI KAPSGSI DI KAH

orf 119a. pepSDlI VLEAGQNDAYTFLXTKGKSGXXI RKTKFTSTXXHLI MPAPVEL. TANG T1QAGGN E
Frrrrittererrrrr 12aaaar rrererinl

LETErrrrrrrnd IEIJI IiIorf114-1SDIVLEAGQ\IDAYTFLKTKGKSGKII%KE%%( LI MPAP
VELTANG TLQA 19a. pep ANTTRFNAPAGKYE L VAGEXXQLLAEEG H I G KV
GXSNYSKNELNET (trtrrrrrrererererr rerererererrererer r rrerererr il

lorf119-11 1994, bnd US Serial No. 08/404,796, deposition of olymerized hydrogel matenals
ANTTRFNAPAGKVTLVAGEEL QLLAEEG HKf i ELDVQKSRRFI G &VGESNYSKNEL ETor f 119a. pepKLP
VRWAQXAAT RStEAEr e/l mene-irads P paidlf epsoxdscandedak VS (Paien\INF 96551 ipnizing radiatipn gs | |

b IS SR ALY e bt R b ol

TNSTVWXK @Q@FWETLM@@E@WM&WWMKW} B &N Bioll1HR411-21 8 4rdd9- 11

RN X ) bl gl e
EEKLETN%VM&Q&'FP%‘J Qoo st THASHA 185D PRGALKTE! EKLAGT f 1194, pepKQPE
YAYLKQLQVAKN I\IV\NQ\/Q_AYDRV\DYKQEGLTEAGAAI | ALAVTWISGAGTGAV | 1111111 T1ITT |
orf114-11 Iparidid kdibted loedel thankfed Inhy bé %_rh d&gf fdr ‘exdmple bee US Serial No. 60/023,867.

KQDEYAYLKQ_Q\/AKN\/N\/\NQ\/ AYDKWDYKQEGL VTI | VTALTYGYGATAAor f 119a’ pepLGLN
--------- Briefly, tiasgqpence can be insenag-ing) B TmEUSH VKO YGRS PIventidnall @nrdl:

ot Lo SN et e i o

15000r f 119aaspelyetic PSS hidiig\ bArdkE Alc/PdDH) Gife; protamine; and SIBLNMINMGRK M &INIargeting TVNL

| 11523 1P rflil'g]égds such as asialoorosomucoid, as described in Wu & Wu (1987) J Biol. Chem.

262:4429-4432, insulin as described in Hucked (1990) Biochem Pharmacol 40:253-263, galactose
as described in Plank (1992) Bioconjugate Chem 3:533-539, lactose or transferrin.

Naked DNA may also be employed. Exemplary naked DNA introduction methods are described in
WO 90/11092 and US 5,580,859. Uptake efficiency may be improved using biodegradable latex

15  beads. DNA coated latex beads are efficiently transported into cells after endocytosis initiation by the
beads. The method may be improved further by treatment of the beads to increase hydrophobicity and
thereby facilitate disruption of the endosome and release of the DNA into the cytoplasm.

Liposomes that can act as gene delivery vehicles are described in US 5,422,120, WO95/13796,
W094/23697, W091/14445 and EP-524,968. As described in USSN. 60/023,867, on non-viral
20  delivery, the nucleic acid sequences encoding a polypeptide can be inserted into conventional
vectors that contain conventional control sequences for high level expression, and then be incubated
with synthetic gene transfer molecules such as polymeric DNA-binding cations like polylysine,
protamine, and albumin, linked to cell targeting ligands such as asialoorosomucoid, insulin,
galactose, lactose, or transferrin. Other delivery systems include the use of liposomes to encapsulate
25 DNA comprising the gene under the control of a variety of tissue-specific or ubiquitously-active
promoters. Further non-viral delivery suitable for use includes mechanical delivery systems such
as the approach described in Woffendin er al (1994) Proc. Natl. Acad. Sci. USA
91(24):11581-11585. Moreover, the coding sequence and the product of expression of such can be
delivered through deposition of photopolymerized hydrogel materials. Other conventional methods

30  for gene delivery that can be used for delivery of the coding sequence include, for example, use of
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KDLGTSDTVKQ VTSALTAGALNQVIGADI AQLNSKVRTELFSSTGNQTT ANLGGRLATNL

15600r f 119a. pepANXGQCRTDX : 1 1 orf 119- 1SNAG SAG NTAWN. . . WO 991 36544

PCTI 1 B99100103 -93 Honol o~,y_ with nsnA putative secreted protein of N
menmQ tidis (geessshon number AF0309411 ORF114 and pspA prgicqhBoonbfey 36% as
identity in 30Z2aa overlap: Of119: 1 -39.

AVAETANSQGKGKQAGSSVSVSL- - - - KTSGD: PAHAQ 56 AVAE + &K Q
+ SV + S PAhahd-Seldgput: trahS¥er particle gun, as described in US 5,149,655; use of ionizing radiation for
AVAENVHRDGKSMODSEAASYRVTGAASVSSARAAFG-RVAAFSVML AL GVAAFSPAPAS 78 Orf 114: 57
-1 TTDKSAPK ER?W&EWCWMQQ@%HW%WRW%M 119 | DKSAPKNQQ
VIL+T G P VNI QTP+ +G+S NR FDVD KG +LNN R+N pspA: 79

G | ADKSAPK ] . VDEKGVI L NNSRSNT . f114:
115 —x o - e T R R S R RS 1828 + 4o
OTGL GO QCNEH ARCEARY] VNDL DSSNBS! | NG| EVGCKRABVWANDSG! RN 1381 & G F119
769 P KGR IPRAIBPEEDEAT TR WA P 0ta it AR BBk
LT+G P + +(3ib @F@la 60(91;@@:&(’?979 BI3thetn BispHYs 449950:464; Rivnay (1987) Meth Enzymol

GLI NAASVTLTSGVPVL - NNGNL TGFDVSSGKWWI GGKG. - DTSDADYTRI LSRAAEI NA 256 Ot 119:

229 KXXGKXLIRIS 1Pt a0gry2835Erac At dxar Rei 84 7RY; Rianr(A289) drnhiiodem |l FARRD. 279 20 &K
+ V +G K+D+ +A + PT*A+DTA LGGWAD | TLI + + pspA: 257

GYWEKDVKWEGKNKL DF AKTASARPSSSDSVTPTVAI DTAT | TLI STD 316 Orf114: 280
KG 261 G 255 PSRISEY EPINPTGAR SYPIPeT Lot Pl b5 dtaots e sge theapy

gi 12623258 vehicld 33 Melpmpis definiedt ebose Aot p@posps oftthe predeMahwenttn, an srRBiivediobd wigs |
Length 2273 Scor%m: 261 bjts %559A%£Ex8ect = 3e-68 30 ldentities = 203/663
(309, Pbsi tgiipasaboutdh O mefdeto gdme’kespe U mekede abquy hbmeke af the DNA constructs
MKGLHRI | FSKERSTIMAAANS K AGSIVSVSLK- - - - - TSGDXXXXXXXXX 55 MNK +++ F+KK
S MFAVAE + GK Q + SV + +S Shjct: 1

IMNKRCY!I CVI FNKKRSCMVAVAENVHRDGKSMQDSEAASVRVTGAASVSSARAAFGFRMAA 60 35 Quer S:
56  XXXOXOOODUROOE0R) TTDKSAPKNXQW LKTNTGAPLVNI QTPNGRGLSHNRYT 115 |
DKSAPKN Q VI L+T G P VN QTP+ +G+S NR+ Sh~ct: 61 o ,

FSVMLAL GVAAPrse faonuleied, Arseoopalratids sqmppsiigns oEshRIFmmisa cxaps eiininjstered § atiseetiyer v :
116 QFDVDNKGHMLMERNDY: detivered exvivo NE ebVIEERRAB oY suBfedd MH\EexpdidaFDVD
KG +LNN R+N NP L .+é@A9L++|_ iNEE S NG + VGG Sbj ot - 1“2'8)(16;1'%%nglv b _
QFDVDEKGV! Lo{reSreiimat piotsbyy Thempiyportoebairestedon prammmils abideide ggnexhiscl: 169
QKADVI | ANPI\J%IWKNVG?G LTI GAPQ GKDGAL TGFDVRQGTLTVGAAGAND 223 4S
++A+V++ANp+ ' N LT GP + +G LTGFDV G + +G G D Shjct: 181

KRAEVWANPSG RVNGGGLI NAASVTLTSGVPVL- NNGNLTGFDVSSGKW GGKGL- D 238 Query: 229
KGGADSF TGVLAIRAV ALY QBKH- AVnp&sidty DMASEInE SRS TRAAGEKmplishBT IbLiRjediléh, AN
+L+RA + + GK++ V +G K+D+ +p + PT+A+D SO Sb7ct: 239 , L
TSDADYTRI L SREguansonsin inRepgriaseatixudnisporssisiier Angapussatsdy ppaslixered whe inteetitjal 2g0
TAALGGW. AD%?I&' MIEYCHINAGHb MUK @l M BERLANRER Al APRERASO#RS mbes SEGVYAD
|TLI+ + G ++N G + AA + +++ G'+ NSG | +A+ Sbjct: 299

TAT L GGVEADKIdTini SROHNGRZIRNIGR 2P RSOV SEDEKBSKSESuppositories gl sasdenmalcgrer v
339 PTYLXI +T +
206 15 veepapiap ppRRhd (RS i), RecalCANERBERAAT eyt Bhcdee

El TI SRQTVD- treatment m©RQEHIiRSGIESbEAEGDE ANMIQAGE dose-sci@@liel LDl ADT 399 60 Query:
399 GHNLVI ESKTNVNNAKGS- - - - XNLSAGGRTTI NDATI QAGSSWSSTKGDTXLGENTRI 959 G +S
++NN G+ ++S ++ ND + A V.S + D G+ Shjct: 400 . )

G - - - - KSSLHYIRRadsdm thexespig Jelt yeranaipaplantanesrn taoafpmsheslisigipp Bbissare i 955
|AEM/TVLSN$‘§'tﬂ§ﬁMdEd%le . ﬁ’ﬁéﬂé&%ﬁl@%%@ﬂsm&w Eﬁéti&f's? + G
++ ++ADlI +++ ++ + SRGL+ W 99136544 PCI/1B99/ 00103 . Sb~ct .
954 AGRIL TREAGEROKrRERIPlQMED TolBL PAACIDIhSEIIPOSCNRINGh ResNBacTopheess, Erdrittyer v :
515 ADDNI T--n--A@IN&.INTPG\ILYVHTG(DLNLNVDKDLSAASI HLKSDNAAHI TGTSKT 569 + I T
AK+ N T G V" &BF B LY AA S Sh)ct: 5i9

NSNG TLLQTEAKSDNAGT- GRI P- - - GSRVAVEADTLLNAEETVNGETKAA:- - - - - - - V 562 Quezy: 570
L TASKDMGVEA SGNLHI QAA- - - KGNI QLRNTKL- NAAKALCTTALQ 62S + A + + +
A SGHLHI +A +Q NT L N + A+E++ Sbhjct: 563

| AARERLDI GAREI ENREAAL L SSSGDLHI GSALNGSRQVQGANTSLHNRSAAI ESS--- 619 ' 10
Query: 626 GNI 628 GNI Sbjct: 620 GNP 622 15 Score = 37.5 bits (85), Expect
= 0.53 ldentities = 87/432 (20%, Positives = 159/932 f36%, Gaps = 62/ 432
(19% Query: ‘239

L QGKL QGKNLAVSTGPQKVDYASGE! SAGTAAGTKPTI ALDTAALGGWYADSI TLI AXEK 298 20 LQG
LQGKN+ + G+ +G1 AAKA+ + ST + Sbjct: 1023

LQGDLQGKNI FAAAGSDI TN- - TGSI GAENALLLK- - - - - - - - ASNNI ESRSETRSNQNE 1072 Query:
299 GVGVKNAGTLEAAKQLI VTSSGRI - - ENSGRI ATTADGTEASPTYLXI ETTEKGAXG TF 355 V+N G

— p— — - . = = A NN




Query: 3S6 | SNGGRI ESKGLLVI ETGEDI XL RNGAWONNGSRPATTVLNAGHNLVI ESK- - - - - - - T A0S

++ GG | S+ | + V++ + +T+ G NL + +K Sb7ct: 1121

LNAGGDI RSDTTG SRNQNTI FDSDNYVI RKEQNEVGSTI RTRG- NLSLNAKGDI RI RAA 1179 30 Query:
909 NVNNAKGSXNLSAGGRTTI NDATI QAGSS- - - - - - - - VYSSTKGDTXLGENTRI | AENVT 960 V + +G
L+AG D ++AG + y+ G+ TR + Shjct: 1180

EVGSEQGQLKLAA@Q/O 993654t KVEAGKAI—FI'ETEDALKYT@?SGGGI KQKMTRHL KNONGS {1B3%/0048 QJeI’ y:

961 VLSNGSI GSAAVI EAKDTAHI ESGKPLSLETSTVASKNI RLNNGNI KGGKQLALLADDNI T 520 +G++

*I +G + + T, . .. i
QAVSGTL DG(ECII;I%{/%&DI‘TC gfsﬁ’ﬂe%ﬁwﬁl & %’fﬁ\ﬁ’\ﬁ QL RS ERB R ERNRR e 6l -
521 AKTTNLNBPGeNDNOHREHDhRIMDRIDLSAASE HicK BDNmediated rAMRICTS] ST pHoRhatO K+

++G+KDN++ T  ++

EKSGLMGSGG [EFHA B%é%ﬁ&%’é‘?%% @éﬂ @(ﬂ‘ﬁ*ﬁ%ﬁ@%ﬂw@ﬁ%’ﬂaﬁg‘ farepsulatien of 573
SK- DVGVEAGKEX$SRC106 X 3GENnHIpQAMES- and dirblt Ghi AMFISINASEALEDNALIXS 15:1R%1, 11 et +G
+ + KG ++ + NT + A A++ G 4S Shjct: 1353

PQGDVG SSGHINSMBARNRIBES OESKQVYEQKGVTVAI SVPVVNTVVGAVDAVKAVOTVG 1912 Query:

627 N VSDGLHAVSA 638 + ++A++A Shjct: 1A13 KSKNSRVNAMAA 1924 50 Ami no aci ds

| -1423 of \ P r and expressed in E. coli,
as described a oé?agde%g Usl (t)?geﬂfg'?%%g%ﬁ?&n L5l 'gl bl e usi ng SDS- PAGE, and
Figure S's hawammblo{osthebhmﬂ&eqmw hétkpiible 8l @Rt sl Bdbed aBKe AP/PHnocvﬁg' ons
for ORF114-1. Based on these results, including the honology with t

putative se?é‘ﬂlélpéd agﬁr@ﬁ@iﬂrbemedNnﬂwelwwé?omd@@yi/cwolamuémcmsxmmence of a
transnenbrane domain, it is predicted that this protein fromN,

meni ngi ti deﬁ_E_Hnsmiidjgs epi topes, could be useful antigens for vaccines or

di agnost i cs Exanpl e 14 The follow n artial DNA sequence was identified
in N nmeHl ndPra cxamplegrrpolppepdes which in withow dinggtieaDagologeSumycaid ¥ASQBYL 151

201,28 30O S O (AR 085

PCT/ | B991 00 &81locy €O8IFORECcATQATIGARGAE ACHECBIAGT) AACATCBSCHEoICHBUANMS T

GATTGTTGCA ATATCAATGT , A nR CTGAT
CATTGTTTTA ¢ ﬁ%e&‘ﬁ“m %@M}% or and
CAATGAATAC &SARIOPGGCA v ARNERAGich @ETATHEEGb AT GRREEAT u;re@emﬁmsns from
TATCGGTAAC CGGAAAACTA CCGATGACAC. TGATCGTACC AATATTGIsC ATACAGECAG
CATTATABGC Aesminpesiyeret epympioivehas the Noomine et hpeatderonthe pirgumspotpzayipprotein of
CGGCAGTACC Sk GaleifaRaiaaaQeRBAATACCGTC ACAGOCAAAW GCATAGATGT
AGAGTTCGCA "AACAACCGGT 'ATGCCACTGA CTACGCCCAT ACCCA gGGAA CAAAAAGGCC
TTACCGTCGC AL GiHGCLIGTCC AAGCTGCACA AAACTTCATA CAAGCAGOCC
AAAATGTGGG CRRRAL AATAARACGCG TTAATGCCAT GGCTGCAGCC AATGCTGCAT
GGCAGAGITA (T %t%%m ﬁfé\%& -B(;?& ﬁ@%ﬁ%@@ld@\qﬁmﬁtmgens,
AAGGTCAAAA CTACAAéQCAA AGCCCCAGTA TCAGTGTGIC CATTAC. TAC GGCGAACAGA
AAAGTCGTAA tmaddmmpgns. sontamimsafolic aisAAgCGRC AgCAAGTCAA ATTATCGGCA
AAGGGCAAAC CACACTTGCG GCAACAGGAA GTGGGGAGCA GTCCAATATC AATATTACAG
PaIga 5, PADGGHAGHIE eft. CTCATTGC CGACAACCAT ATCAGACTCC
AATCTGCCAA ACAGGACGGC AGCGAGCAAA GCAAAAACAA AAGCAGTGGT TGGAATGCAG
GCGTACGTnn 4Alaa/meiyatkeiens abosicmr ba imchyird aithAlre desiteiardmepleetidaspotyprpiides. In a

Cooacanaac THERRCEl R Al SR ST 1 g o o

GGCAAAGGCA folySACBEAEA caniBGaaRA(n @ PEBATA EAGOoAMAG TGTHECAPAGATACTHGHKAharide is

TaCAAGIC REFER R ARARE NG RO R SRR Aot

AAgCGGTATT TATGCCGGAG AAGACGECTA TCAAATYARA Gy AGAGACA ACACAGACCT

yAA DORGECRAAG CGCAGAAGAT AAGGGCAAAA ACCTTTTTCA
CACOCEACE (1TACTaRCh, RO CA BACHACHCE Gl G, AT s
ACGCAGGLCT (PG AT 1d MG oA TG FAFACCGACG GAGACAGCAA
AAACAGCACC ACCCGCCA CAC CCACAACATA CACATCACCG ACGAAGCGEEG

ACAACTTGCC CGAACAGGCA GGACT GCAAA AGAAACCGAA GCGCGTATCT ACACCGGCAT
CGACACCGAA ACTGCGGATC AACACTCAGG CCATCTGAAA AACACCTTCG AC. .. This
corresponds to the am no acid sequence <SEQ I D 64; ORF116>: 40 45 50 1

.. RFI HDEAVGS NI GGG Qr | I VA AGQDI NVRGX SLI SDKG VL KAGHDI DI ST 51 AHNRYTGNEY
HESXXSGVMG TGGELGFTI GN RKTTDDTDRT NI VHTGSI | G 101 SLNGDTVTVA GNRYAQIGST
VSSPEGRNTV TAKXI DVEFA NNRYATDYAH 151 TQEQKGLTVA LNVPWQAAQ NFI QAANVG
KSKNKRVNAM AAANAAVQSY 201 QATQOMQQFA PSSSAGQGON YNQSPSI SVS | XYGEQKSRN
EQKRHYTEAA 251 ASQ | GKGQT TLAATGSGEQ SNI NI TGSDV | GHAGTXLI A DNHI RLQSAK 301
QDGSEQSKNK SSGANAGVRX Kl GNGA RFA  TAGGONI GKCGK EQGGSTTHRH 351 THVGSTTGKT

TI RSGEDTTL KGVQLI GKG QADTRNLHI E SVQDTETYQS 401 KQONGNVQVT VGYGFSASGS

NN N N ZATFSNI I AN I~ N7 A PN\ 771 1/ I Ar~ana ENA TS 1 7 2SN 1] =N ATl /7 /IR I ™7~ A 11



1 51 101 35 151 201 251 301 351 ..ACGACCGGECA GCCTCGECGG CATACTGECC
GGCGGECGEECA CTTCCCTTGC CGCACCGTAT TTGGACAAAG CGGCGGAAAA CCTCGGTCCG
GCGGGECAAAG CGGECGGTCAA CGCACTGEEC GGTGCGEECCA TCGECTATGC AACTGGTGGET
AGTGGIGGTG CTGTGGTGEG TGCGAATGTA GATTGGAACA ATAGGCAGCT GCATCCGAAA
GAAATGGCGT TGGCCGACAA ATATGCCGAA GCCCTCAAGC GCGAAGTTGA AA%M 03
GGCAGAAAAA TCREREEHA AGAAGCGGCA ATGA GCAGGCAGAT AT

TGGACAAAGG TTCCCAAGAC GGCTATACCG ACCAAAG CATATCCCTT ATCGGAATGA 40 This

e e Tl T

EVMALADKYAE %HN@@EM NCREdc SSQ@IATHIIO of eRbeRe }@‘M@JWWP!QT@M:MWE‘W

Corrputer a e ag . tative
t ransnenbr gﬁ‘exﬂl E'é aéoﬁg]s} ggmé I{j/\hméc é]{?s or fntore 02“%9%{ Al e this
protein fr oma [ nmbmgs 4si odiriers famndbliivdrg oBpicledpasds, séauh@ ahe Siespdf uboBrBib@eRSs f or

vacci nes or ti fo]l ow n arti aI DNA sequence was
i denti f ied lf’?f’ r’lg?%t] 57‘29 é‘é’éécﬁﬁggs Mejh. Engrg: 527 GAAAAGCTC
ACAATTTTAC AGACGGCATT TGITATGCAA WD 99t 36544 - 97

ACCAGGT ACWACT BT 0 KR PAK B Rt el PPl s

GAg m&@@@mﬁwmmmﬁm&ﬂﬁﬁﬁﬁ GAVEGbar_SAGAAACCCAA

TATCGE01 GCAGAAGCA T
msmcmm&‘&%*fﬁg%ﬁ%ﬁ o e MATCC
TTGCGCCTTT GGG ATACT.GRIRS QXMB%AA%@FI@%%G@WA@A?@G@W%%

TGOGGCGGOGAATA S751GCGA¥AgGTGCGGCTGTGGGCG§\%GTC801T CTTTGACAG

CTAAAgAS51 SAGGTAGCR95
1CGACAAAL GA PCT/ | B99/ 00103 AG kGCGTGC GTgGCTGAAG TCCAAGTCAC CAAAGACGTC

CTaBOCAGST REAHE LS KRN LR Rk RARPETL O B R A monim

AACAATGTCA (mmﬁl@@mmmﬁ@m@ WEEBEBEATharlg BipAEA A fomCTIBGAABRE, Grand

GoOCAGUTT MFEACAACRYSe LSRRG PP TELREA PO T Bt Gt Bl ROREde e

GTGAAAAATA MMTIB@ABQ)GPEM@ DOTAPADOBE (BéeriifpRr)a0iheCcadenidlisRemes s be SEQ
| D 68: ORF41> . LKSS%!ARRHLLCKYI Y RFPI YCPXAC VAEDTPYACY LXQLQYTKDV

51 NWKAXXL AHEBRRAS ily a Prajerials Ying semigre Kol kaorgsamthe 6. Segee S
LASQASVSLI ({9 ogmu WEARE A< N A YERE Ao ddpi 0y fKh Gederiion eBls
NLTVNLANAG SAALI NTAVN GGSLKDNLEA 2S201NI LAALVNTA HGEAASKI'KQ L | THKI
AHAI AGCAAA cARNRAREOEcEE S olap imy)Stiripn ety @i opInp RKERIRS) | LAYSKLVAG
TYSGAGEDV301NAAANAAEVA VKNNQLSDK* Fur t her work reveal ed the corrpl ete

O e e e 1 AT AT CACAT T CCCTAT lar Lipis

ACAGCTCCAAGI CXu(eabif AVAlable@hatefials. Such materials include
ATTATTEOGCT ‘TEEM;W%%CA eisr%s @m@%phm choine (DOPC),
CGCACTGGGC—E: Ar6IANIgHoéhh iy Cethivbibfutne (DOPE), among others.

ATCGGT AAG(CIA:\%E?? 383 for Tw&%gm@pg materials in appropriate

GATGGT Tmm&mmm sbkts Usinp tdéeiderals btdWelllatown in the art.
CACTGAACAATGT CAGCGAT95 1AAGCAGT GGA TCAACAACCTGACCGTCAAC

CTGGCCAATGCGGGCAGTGCSOlCGCACTGATT AATACCGCT GTCAACGGOGG
CAGCCTGAAAGheposomersrarsmprissomiiapmelarercentiivs)amnttantamellar vesicles (SUVs),

B T

GAAT AAGGGCA%iGT BEGAGGROW TOEE GTEAT e ACGTGORECTICTIBEAGABAunol. 101:512-527; Szoka

A S A SR A i s

; 68 B DA CeAAAT DK D édrke @8 A {6 BdHam. Biophys. Acta 443:629,
TAGCGGTGAAAAATAATCAGQ 01CTTAGCGACA AAGAGEGTAGAGAATTTCGAT

AACGAAAT GASREZAPEOGEIS et BispeARY GRRmeeT (AR ANAoc. Natl Acad. Sci. USA
AAATACTGTAAAAAAGTATCLO001AAAATGTITGC TGATAAAAGACTTGCTGCTT
CGATTGCAATATGTACGGATSOLO051ATATCCCGTA GTACTGAATGTAGAACAATC
AGAAAACAACATTTGATCGAL101TAGTAGAAGC CTTCATTCATCTTGGGAAGC
AGGTCTAATTGGTAAAGATGL151ATGAATGGTA TAAATTATTCAGCAAATCTT
ACACCCAAGCAGATTTGGECT1201TTACAGTICTT ATCATTTGAATACTGCTGCT
AAATCTTGECTTCAATCGGGL251CAATACAAAG CCTTTATCCGAATGCEATGTC
CGACCAAGGTTATACACTTASS1301TTTCAGGAGT TAATCCTAGATTCATTCCAA
TACCAAGAGGEGTTTGTAAAAL351 CAAAATACAC CTATTACTAATGICAAATAC

NN AR A L \A TN SN pem—m— g s R A PN\ A T A PR A R NNT N AN A A APPSR PSR ™ NT SR R AT 7~~~

._4




55 1 .. TATCTGAAAC AGCTCCAAGI AGCGAAAAAC ATCAACTGGA ATCAGGTIGCA S1 GCTTGCTTAC
GACAGATGGEG ACTACAAACA GGAGGCECTTA ACCGAAGCAG 101 GIGCGECGAT TATCGCACTG
GCCGTTACCG TGGTCACCTC AGGCGCAGGA 151 ACCGGAGCCG TATTGGGATT AAACGGTGCG
NCCGCCGCCG CRACCGATGC 10 15 20 25 30 WO 99/36544 201 251 301 3517401 951
501 551 601 65MWOOH6y81 801 B51 901 951 1001 1051 1101 1151 REDABS2EE 1301
1351 1901 1951 1S01 1S51 1601 16S1 17 01 -4%51 -99 PCT/1B99/ 00103 AGCATTCGCC

TCTTTGGCCA m@ﬂceﬁc ATCAACAACA AAGGCGATGT CGGCAAAACC
CTGAAAGAGC T Suptted | ARARrer oY et AredsPai ot e T ratedda80) J. Biol

A A 0 alt, zT . .
AACAACCTOA GO AN ACCART LS AT CRCT AT AR AT (34 75145

AACGGCGGCA CamTshaedernRiddanf 98BS6xnEEEAAPATCC TTGCGECTTT GGTCAATACC
GCGCATGGAG AAGCAGCCAG TAAAATCAAA CAGTTGGATC AGCACTACAT AGTCCACAAG
ATTGCCCATG CEATAGRGHE CTGTGCGGCA GCGRCGGCGA ATAAGGGCAA GTGTCAGGAT
GGTGCGATAG GTGCGGCTGT GGGCGAGATA GTCGGGGAGG CTTTGACAAA CGGCAAAAAT
CCTGACACTT TIRAGKIGEGH AlpokGichBGEaAS iGNEAT PIthGE: EATACRORRANGIHEE FEBE delivered.

GOOOTGAAA. ATREFEACLIPoIPR RN EN RIS T T DA Mvans

GCATGCGCCA AfighfsA TohNuST@E S AAE PGt MECA MR Asel T AIST, Glod R afohA OFf Aat€ray occurring
AATGITGCCTG ATAAAAGACT TOCTGCT TOG AT T TAT GTA JAT ATCCCGTAGT, .

ACTGANTGTA ANERITEAER RRARCARERT: HCIRALT 1818 QRRRE( Fen PRk ferdevery of
TGGGAAGCAG GIdBindiéidotides td AelaEplesiinlp [ipdphdieibTaddptordRileToablyCAGipEppé € akd ACluding with

CAATOOOGE ARABSDRNCLdF P v e ey NETREAs AR corpATon

TCAGGAGITA ATCCTAGATT CATTCCAATA CCAAGAGGEGT TTGTAAAACA AAATACACCT
ATTACTAATG TMMﬁﬁG@@n@@Aﬁmm@cmw%%@eM@@@mW@?omn are
GCAAATGCTG ATGGITTTAG TCAAGAACAG GGCATTAAAG GAGCCCATAA CCAA
NTTATGGCAG AMOWARSEPepracoacitheareiani@pepeians &t Bakaboand RAgyehrenTiolated and
GAAGGCATTA qggga%aT T @P&:’@s g&;g,gl Mﬁ];@
GGTGGATTTA A%AAT‘I@%%A@ATAAEEO%GT TTA‘EF“)%:@'IQ@ﬁ@iﬁg‘I‘#%ggy NTTTTNN @S’ Al AlL
GATAAAATAC TADBAATAGEHICAANATGCT GNTTCACAAG GATATTCAAA AGCCTCTAAA
ATTGCTCAAA ATGAAAGAAC TAAATCAATA TCGGAAAGAA AAAATGICAT TCAATTCTCA

GAAACCTT&; A%TCAA ATTTAGANNN TATNTNGATG TAAATACAGS AAGAA'I;I’@%A ,
AACATTCARC CA WM FAY CORPReRon %%P@F PRGN f’hé"?ﬂ?lf’i a8 rPSCERRY
sequence <SE1dRidis codprid ofts, B, Ok QUM DMBENGHANn ST LM C and
XAAATDAAFA 101 KNLWAAATA GVADKI GASA 151 NGGSLKDXLE AN LAALVNT 201
AAANKGKCQD GArrgmeareins. VIDL eompaess@dc. Onauddnpospptedsss LIPRRAMDIRICY ep N ER R Ands
351 VEAGLI W%%%ém?@ﬂs ANWBRRGYTLI SGVNPRFI Pl 951 ANADGFSQEQ

G KGAHNRTN 501 PTL GGFKEI SSI'K 551 | AQNERTKS!  SERKNVI QES DRWDYKQEGL
TEAGAAI | AL AVTWTSGAG SLASQASVSF | NNKGDVGKT LKELGRSSTV LXNVSDKQW

NNLTVNLANA  GEAYARiNTaM dfitidsipopsrbiéintdulddidmVird atoAtdétriBédGA oM EamplENSIENow (1985)

T, bt A LI 000 IO B A e o
| TNVKYPEG  SHpTibb p§Rkline XM ELINS Rt AsM<SHETEA By 2445 ahRiUteYishnn [P Wehet 65:232.
DKl LQVAQXA XSQGYSKASK ETFDA KFRX YXDVNTGRI T NI HPE" Olt F4la and ORF41-1 show

94.8% identity in 595 as overlap: 50 $5 60 65 10 20 30 orf4l a. pep
YLKQLQVAKNI NVIRERICIciny Eraney R ety T Aipjdla including; triglycerides, chqlestarel:(freg 4ndeptess), ppq |

%0 00 50 00 BT AEGHEENALIGE IYHKCNMINR iy Wit 36 20
| | ALAVTWI SGASR@AIA CyNEAXAANTODRAFABSRIABQASY SFIdPINKGDEIFlaHed dRcription of the lipid

LEETEEETLL Lt Ltk L L L LU L L L LTI 1), or £.91- 1

|| AL AV ARSI ptivadeR g, R Heinp eanchey Ribtir e ambley el EHY 130
110 120 100 ¢1986)12R dodtbodifibh dHMBe GpidOhi@.ch6%Rn to aid in conformation of the apoprotein for
SSTVKNLWAAATAGVADK] GASAL XNVSDKQW NNLTVNLANAGSAAL | NTAVNGGSLK _
LLLLLi |2 1] | vepgprerbinding|acvity) The comppsitiqny qf lipids £am 3lgorbe chosen 1q fagiligpier hygrophobic
SSTVKNL WAV, DN/SHEAE DO TN ANAGAR GGSLK 130 190 150
760 170 180 TieirFas bt Do oep SN

DXL EANI LAALVNTAHGEAASKI KQLDOHY! VHKI AHAI AGCAAAAANKGKCODGAI GAA WD 991 36544
PCT/ 1 B99100103 - 100 orf91- 1

SRR R R R R R R R R R NN RN R RN R RN RN RRNNERRRE N

DNLEANI LAAL VNTAHGEAASKI KQLDOHY! THKTAHAI AGCAAAAANKGKCQDGAI GAA190 200 210 220
230 240$220 230 290 250 260

2700r f 4l a. pepVGEl VGEALTNGKNPDTLTAKEREQ LAYSKLVAGTVSGAGGDVNAAANAAEVAVKNNQ
11111111112111111111111111111111111111212111112222F111i1111110orf91- 1VGEl VGEA
. TNGKNPDTLTAKEREQH LAYSKLVAGTVSGAGGDVNAAANAAEVAVKNNGR50 260 270 280 290
3001 U280 290 300 310 320

P Y R | Ol NT™N\ T NN =R IR AT A ZNA 177N NZIFNNI 2~ ZR TN 21 717N 77N R FAIFSNIZENE A A SE Al P NT=0 ™I\ [ Py




RN
RKQHL| DSRSLHSSWEAGL | GKDDEWYKL FSKSYTQADLAL QSYHLNTAAKSW. QSGNTK370 380 390 900
910 920900 AM®9%PBHH4930 990 PCT/IB99/00103
4500r f 91 a. pepPLSEWVSDQGYTLI SGVNPRFI Pl PREPYKQNTPI TNVKYPEG SFDTNLXRHLANADGF25
11111111 1111111111111111111111111111111111111111

11111111 TRHeHy epqusHRg/BPRREYFINS SavRPRA|atEdHREF VRIONTPY TNRCYIRES BHOT NDKRSI2ANADG

570300 f STt BERRAR 4% R e reiel Gindien Bt 1930 ciacbore B SeptsdRe

LT lahd INdnel (19798 143704 Vihddse 64:743-750. L
UL R Mabey (178D Mg st 647437 kT R R e R i 2 R
| KYE! PTL DROGURREORKIEDADE SOEsS00SA0a S Qefiks 102 BafreB MOsTEN. 6 Xor example,

5700r {9l a. pepSS VYNPI OCFXDDKI L, XAXSQGYSKASKI AQNERTKSI SERKNVI QFSETFDG
L1 % ; %ngqnsqn}% P?g)/ﬂrpmq Rev Biophys C em?S 403%;d Radding (1958) Biochim Bzophysquicta 30:

ARREREEN I T I S YSKAS
K AmEméé SHRU Ehty e b RS, P, SEete St el R Bl
5900r f 9 TeplapilopYARYINT(dup Hidh HAESadhtibetts, USA. Further description of li oprotems can be
LLLETITLLNT T ] T or f 91- 1IKFRSYFDVNTGRI TNI HPEX45610 s20 Ami no aci 25- 619 of
ORF41- 1 Wamd indyrkermann asaldRSTAIIEH 446Dve. Figure 6 shows pl ots of
hydrophilicity, antigenic index, and AMPH regions for ORF41-1. Based on
this anarmlﬁatibﬁici%ea{sedi cted that this protein fromN. neningitidi s and
cou

its epitopes, e useful antigens for vaccines or diagnostics.

Exanpd e i i EQ
D Ta 1 e e BRI Ay e‘%ﬁ%%%%%@? &
AATGGT AT palynadieqti@eAndy pEGBiveACTRli YoredDATATTC AAGTAGTTGC CAATAATAAG
AATATGGTTC TTTTTGEGTT TTTGGsnr GC ATCATCGECG GI'TCAACCAA TGCCATGICT
CCCATATTGT TAATATTTTT GCTTAGCGAA ACAGAAAATA AAAATcQTAT CGTAAAATCA
AGCAATCTR3lyCiaiCGIZETS, GRR@HALhibIGITCAcATIAG chafdd 8ihnsiel sgivdlCASTNT pH and are

COATT OT ARBPR PR PRELY: G 11l AREBAT-PASEIe- 2o T A AR Ao 2 desired
AnanTCoaEE e QLA ERR e PR i HRE RS RO Gt rﬁgo o

sequEnceb&ELQ th Relivier niBkftlazids o MEVInE sibjedt dibet iNvaiNGAc il

I 1 GGSTNAMbG 51 PILLI FLLSE TENKNRI VKS SNLCYLLAKI VQ YM_RDQY V\LLNKSEYXL 101
| FLLSVLSVI GLYVG RLRT KI SPNFFKM. | FI VLLVLAL KI GHSGLI KL 151 Further work

r eveal edThéélodm @t examplésadtusefal pphpaptives asmillRatibnic agentd:AAOETABEAPAyarginine,

TAATGCAATC TATCGT TTTTGT TGCT GCCGCAATACT GCAl Ob 1 CGGAATTACAGGCATGGGAT
20 ! s mehyde Aistaness prgtamines, human serum albumin,

GGt e o N —

AAACCTATM TG AiseripyidnadadicisllcbiamldSthAG A TTHINABMA and therefore may be useful
GTGAAGTTGCTTTTGATACT TCCAGTGTCTI S301 TGGCTGCTTTTACTGATGGC
AAT 0T T Aemuedria FdaondesipARgentss Briviy; Toapsgvintionalrfavtannsuch as C/CEBP, c-jun, c-fos,

WM&?@@%%M o %—Llééécllj-iLID contain basic domains that

ATTGT T(;(_‘%Q}li @%% LGAAACAGAS 01 AAATAAAAATCGTATCGTAA
AATCAA ATCT TTTGGCGA2(551AAATTGT TCAAATATATATG
CTAAGAGACCAGTATTGGT TATTAAATAAGS 01 AGT GAATACGGT TTAATATT

TTTACTGT ﬁ@ﬁﬂ_&ﬁl -Ei escine.
GGACTAAGA GC@AATTTT TAAAA?Ol%TTAAT%TTTATTGI’TT?

TTGGTATTGGCTCTGAAAATCGCGGCATTCG/51GGTTTAATCAAACTTTAA 25 This corresponds to
the am ngnhagiferIRALATCE sicQ #%ertg? gb&caﬂor@cla i cabbe ek@rapdldie@ rbm the
MXEI MBI VF VAAAI LHA T LAFI K "WALVALPSL LMSLLVLCSN NKKGFWEI V
YYLKIYKLidt dboi\Estdrstiriretlothelr IpBMﬁe;Wdh Ipblyiahtichi¢ XPEBIANE th MrodDaKsyathelly polycationic
VANNI QQWLF GFLAG | GGS TNRVBPI LLI FLLSETENKN RI VKSSNLCY LLAKI VQ YM
LRDQYW.LABEIEEYGEL | FLLS VLSVI GLYVG | RLRTKI SPN FFKMLI FI VL LVLALKI GHS GLI KL*
Comput er analysis of this am no acid sequence reveals three putative
transnmenbrane domai ns. A corresponding ORF fromstrain A of N neningitidis
was also identified: Honolo~.P~.y with a predicted ORF from N nenin~itidis
(strain A) 35 40 45 SO ORF51 shows 96. 7% identity over a 1 SCaa overl ap
with an ORF (ORES 1 a) fromstrain A of N neningitides: 10 20 30 orf5l. pep
_MAIl TLYYSVNG LNVCAKAKNI QAANNK i T ETittrrererrrrererrrrrrtrril orfsla
YKLLAI GSWGSI LGVKLLLI LPVSW.LLLMAI I TLYYSVNG LNVCAKAKNI QAANNK 80 90 100 110
120 130 90 50 60 70 AO 90 orf5l. pep
NWLFGFLXXI | GGSTNAVSPI LLI FLLSETENKNRI VKSSNLCYLLAKI VQ YMLRDQY 11111111
IIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIII orf5|a

RIR A 71 F/I1 AN 1 7N/ E~"T"R AR A~I<I1 I | e — 1t R NI AL ZNCSR I N\ NZR A I\ 7 AN AP A~




The complete length ORES 1 a nucl eoti de sequence <SEQ ID 77> is: 25'30 3S 1
ATGCAAGAAA TC TATCGTTTTT GITGCTGCCG CAATACTGCA 51 COGAATiR96:60103
GGCATGGGAT GCT CGGTACAACC GCATTGE A4l 101 TTATCATGCC ATTGICTAAG
GTTGITGCCT TGGTGGCATT ACCAAGCCTG 151 TTAATGAGCT TGITGGTTCT ATGCAGCAAT

TAA AT
ATCaoCAGY S A e R S R e e R Ll e
TGGCTGCTTLipbACHEAT GEE HpaTesAMIME T GEATbAIhe STGICAKTOPoR G4t chAT EMMRAT when
GTATGTGCAA AAGCAAAAAA TATTCAAGTA GTTGCCAATA 901 ATAAGAATAT GGTTCTTTTT

GGGTTTT TG aNaeswith Rpl xnockeatitesarolupeptidesSAATGOCA | GTCTCCCAT ATTGTTAATA
TTTTTGCTTA GOGAAACAGA 501 GAATAAAAAT CGTATCGCAA AATCAAGCAA TCTATGCTAT

CTTTT 551 A TTGT"CA AATATATATG CTAAGAGACC AGTATTGGTT ATTAAATAAG 601

AGTGAATA A558XETGTCC GTATTGTCTG TTATTGGATT 651 GTATGTTGGA

ATT CTAAGAT TA T TTTTTTAAAA 701 TGTTAATTTT TATTGITTTA

TTGGT%TE&GGGA i mnm beised Hniremungessay s AQ detsetantihedygleyelg (or,
51 2

el vom VB RSB PR il SAHEIRE GRS SE Aferech e dkf) sidufoRisafised

YYLKTYKL Lén Welb\Welthdd(orédéhdblitdnPxiitiddht. tArlVRd delelopd labé AR, sNANthMéLF

GFLAG | GGS TNAMVSPI LLI FLLSETENKN RI AKSSNLCY LLAKI YM LRDQYW.LN
SEYGLI FL L@W@WS@W@WM R!rq(mgpwthmmllomcxdl_samm_epm wlisg G qa@nphtsblm*smeum

t hi s anal ysi S ed t this protei.n n i des

s oot s caples, in bF d8eciEl Mo dithe ibinnPis Gy i blethle ermansteriveniasn, 301 o
18 T fo

S0 Th el Bale A Bkn R RS URTPNGR 0 o ilhetdl Y yr”%%%&&&%%ﬂfi
TATAGCCT Tipoh RAERarIch) oAdkdoh acHdnh, DEGRTNICHTY peGassays. Krotolk@riay BISGADE €Xalrple, use
TGCGITTTTG. TTTTTTGCAA ACGTCTTTCT TGCTGTAAAT 151 TTATTRTTTT TAGAAAAAAA
CATAAAAAASSHA ganppRteTesmayrher by inamunopyecipiepondMast-pssaysinyalvethe useefilabetadaptibody

TATTAGTAT T [T,

AT Cenr rlyHER A, 2 adts el (O Bl il ChemIae dat HOREOT ox e
VO 991 36541616061, | AINORARE anidBpiie STABNTATRNe probd TAAMARBWAAHEAS of which
ATATGGTAGG GTAATTAGAG 901 AAACACCTTA TATTGATGTA GITGCATCTG ATGTTAAAAA
TAAATISCAT®RE 955y nwhirh attidies bintinend avidin, wnd sieamecabeipdradnoeshiste Smunopgersay s5u¢h
TATAAAATTT GG ... This corresponds to the am no acid sequence <SEQ | D 80;
OR. F82>: ?%&ﬁ‘m LVFI VLH AL | VI NI VFGYF VFLFDFFAFL FFANVFLAVN 51
LLFLEKNI KN KLLFLLPI SI |1 WWI H SM | Nl KEYKFEH Q KEQNI SSI 101 TGVI KPHDSY

NYVYDSNGY, YGR VI RETPY!I D D I H

10" Fur t hoRitgSPEbIRTE Tl agnosts st FRRAIAR e Aebrbimiate SRR el e L soniEted
1ATGAGACAB- Hé\a rifé hlaferials, including the compositions of the invention, in suitable
CTAGTATTTA AGT TTTACAS1 TATAGCCT TGATAGTAATTAATATAGIGIT

T%TTATTTW@EW@MMﬁT@TWfWMWmM exmnple, suitable buffers, salt

Aﬁ CGTQ AT T$%|;| A&ﬁ R %{TATTTT %AAAA ble set of assay instructions.

TATTAGTATGATAAATATAAZ2S51AATTTTATAAATTTGAGCATCAAATAAAGG
Tmyece GATAAAACCACATGATAGI TAT
AT ATGCTAAATTAAAAGATAATCATAG

ﬁ$§m ARG %%%&%WW%S to one another by hydrogen

TATGCT CCAl Ei'ziﬂirp (ﬁ%&' Wil6MREANNSSTIBGR b ed the other will be free in solution.
TTATTTTTATAATCAACCTCS51AAGCAGATTTTATAGATAATGTAATATTTG

AAATTAAT GRIraGARAYA sy enges mitkhetaesiTincamagGy il ang\angther under conditions that favor

TTTTTJCTT :
st R RETER S e A U R Al Bl and volome of st sacton
the am noteafethnfe A ¢fthybilfictida; StatibRRgehsld bldck He iddlspaifid atackfidnt GHtip lityeid

anal y MRHVKNKNYL LVFI VLH AL | VI NI VFGYF VFLFDFFAFL FEANVFLAVN LLFLEKNI KN
KLLFLLPI Sphase seawende Shihergplid-sopperti(Ignhaxdts rsagentren B N\wmm;?}/& e sequences;

EECS WAt Eos s e

of this apiyoel);ant ehesaelngones of theaalshing conditdomst followimg dgbrigiestiondBee Sambrook ef al.
corresponding ORF fromstrain A of N.neningitidis was also identified:

Honol Ugy {supral ¥ olyrael R cghapterRaeL M NN BATn~i tidis (strain A) 35 ORF82 shows
97.1% identity over a 172aa overlap with an ORF (ORF82a) fromstrain A of
R~. nmeningitidis: 10 20 30 90 50 60 orf82. pep

MRHWKI QNYLLVFI VLHI ALI VI NI VFGYFVFLFDFFAFLFFANVFLAVNLLFLEKNI KN 40 or f 82a
MRHMKNKNYLLVFI VLHI TLI VI NI VFGYFVFLFDFFAFLFFANVFLAVNLLFLEKNI KN 10 20 30 90 50
60 70 80 90 100 110

1200r f 82. pepKLLFLLPI SI I I WWI HI SM NI KFYKFEHQ KEQNI SSI TGVI KPHDSYNYVYDSNGYA45I

8 8 8 ®B o®B ®B B o®§ R B OB OEOEROEOERO®OBOBROEROEROROEROEROROROROROROEROROROROROROROROROROROROMonoomooROoROoOROnOROROROROOLOOLOROOLOOROOROITUTUO L OeNes 1711 T ore1 o~




|'S 20 orf82-1 MRHVKNKNYLLVFI VLHI ALI VI NI VFGYFVFLFDFFAFLFFANVFLAVNLLFLEKNI KN
or f 82a. pep Wblebiéses Sl 1 | WWI H SM NI KFYKFEHQ KEQNI SSI TGVI KPHDS PRIYIBRSNGZA
LEELELETE e b e e e e e e e b e e e e et r et orfg2-1
KLLFLLPI SI'I I WWI HI SM NI KFYKFEHQ KEQNI SSI TGVI KPHDSYNYVYDSNGYA or f B2a. pep

KL KDNHRY{SWh@RET Y T diins SDOMSI RLI Sla R b gigatimpaaniFi okl KRk lay§e¥ation of very similar

KL KON AR YD GSORISSR  UCES T SRR AP ISR AR Ve Prges g sl
O R R

NQPQGDF | H3¥yidFr dSPSEEL Fh et [ablISMCt dAditidnkLdshfleh YR B¥fetvined E8RaiaRp ik EX
1l orfB2-1 LEX The conplete | ength ORF82a nucl eotide sequence <SEQ ID 83>
is: 2S JyehminErnemsEAEARAn Thiphsanpies of gamomT PR annebiizrd an ey TEhbAdEed

TATAACCI TG, ATAGTAATTA. ATATAGIGIT TGGITT. G JTCTA 1 TTGATTTTIT
Tooor T e R RHGEE I TRl therl A E4Y. dulder [opBitpRY oK irert, AgeRkiR: Sec
CATAAAAA@&%&HM%IEQﬁnﬁTa'IBEﬁJTGCC 201 GATTTCTATT ATTATATGGA TGGTAATTCA

TATTAGTATG ATAAATAT. 51 AATTTTATAA ATTTGAGCAT CAAATAAAGG AACAAAATAT
ATCCTCGATT 301 ACTGGGEGTGA TAAAACCACA TGATAGITAT AATTATGITT ATGACTCAAA 351

TGCGATAT G /MA kS Aoviviiar AN | 3 AT @ggﬁ@g ElLMERAEH g%¥&ﬁﬁ§g
TATTGATGTA GWTE%ATCTGrATGT%%%&QﬁnéﬁﬁiT TA3951 EEATT§§Eg$ TGGTTTGI fthe
TATTCATTORATHIHE N GBAITan@ (GBAAGTIDl 0@y befveEA e/ rate ARGARRAAMCe Heiigidetedtsl. The
TTATTTTTAT. AATCAACCTC 551 AA TTT,. TATAGATAAT GTAATATTITG AAATTAATGA
TGGAMI ewrum@ﬁlr@frme%%%g phdi wemasvﬂ%r@i%fwmmfm
TGITTGT TA: T .
Crriant Ok Hiald dieks SALAEE 10810 & Hifale doh dehd 1608 nighly Comptekelldvoric.
| D 84> gbnbiReMEOBRVEr Efhivkith Fblyhhe1dbides¥bbM ity shbHter FTANME b 44ica] and

LLFLEKNI' KN KLLFLLPI'SI | I WwWIH SM | NI KFYKFEH Q KEQNI SSI 101 TGVI KPHOSY
NYVYDSNEXPoKIr K tines armalleranpunt pf st sp\nciyesrleotdes Rind| lowey sperifimagti XNF oKk probes

201 S C d
L LLvrer <R bF B b GRAmP A S0RlRP 0Vt gepe B i AeiForF-ERTR i PRHORTE Bty
{1 oSN nefd ekl ith 306 dfhyRaR BN APIBHing f hotouRCadtPRurliAK 0L Bhal A with

vacci nes or diagnostics.” EXanple 19 The fol |l owi ng part’ al sequence was
i dent i f iasutobe ol ofespmygigt Foli & singiE@opp ng@mdlian gaDEBROAXTIVatBEGPIRa@dGTould start

O oo B, oot oSt T AT AT e
R e PR S A A e 24 o
TTCGATTTCCTTTTTATTTTCCGTI TTTCAGACGGECTGACT251TCCGCCTGTA

TTTTWW 1kfaperhhfre ORAY A DRASDNA hybrid between the probe
GCTT CCAGTT%‘H’E&T"%TS@%El CGAGCCGACAA P

CAGRAGCGAT THERaEEd EGREIHRCRAT COREHOBATGthe AMPreSiaks sontitR@s forHodridiaten a1d5
901 ACCGCCTGCA GCTTCGCAAA 451 AGOCAAGCCC GTGCCGACAA 50i TCGCC(A)@G

TTTCACGAEEhER) Inmanysasgsthe grabsdsmpt 484 ediomstopusco dhebapmentT

Tl T 58 TR o RO £ e L ooy 0

AFSTTLI SH&ideiet ard oA I Meridl If Thd 1B)4Pl diZaltloh e Qhé Affedts ¥FROof these
SHADSVRLDF 101 | FKSFRACQF S:ARI VLSRQ QQGLRLVALH LVDDRLQLRK CRLVALMVRH 151

SQARADKHBMoGNRINfb¢ | appxoxiHEedibaRrglsrRuationConput er  anal ysis of this anino
aci d sequence predicts a transnenbrane domain. Further work reveal ed the
conpl ete nucl eotide sequence <SEQ ID 87>: 1 51 101 1S 1s1 201 251 301 351
20 981 951 AreA8TedeodupIne A/ dPrntitit6-formentte)ct0indciomignatch).
AGAGCTGCAG GCCGTGAGAG CCAAAGCCGT CAATGCAACC GCCGCTTGCA TTTTTACGGT
CTTGAGTAAG GACATTTTCG ATTTCCTTTT TATTTTCCGT TTTCAGACGG CTGACTTCCG )
CCTGTTT Mher€CHBMhA S ANFSICEACAT oQeTHaLHTT agheisTiaieagtrof thefybd o base pairs
CCGCGCGT GIT T T. CA GCG

CCTTOT B ECRAEr GoroRTaRing NI R ATEE CAC TR ACC
CTTGATGGTG CGACACAGCC AAGCCCGTGC CGACAAGCGC GATAATGGCA ATCGGITGCC
AGTTATTCGC CAGCAGITTC ACGAGATTCA TTCTCGACCT CCTGACGCTT CACGCTGA This
corresponds to the am no acid sequence <SEQ I D 88; ORF124-1>. 1 MIAFSTTLI S
VAEGAVELQ AVRAKAVNAT AACI FTVLSK DI FDFLFI FR 51 FQTADFRLFF RQSHADSVRL

DFI FFSFRAC QFQFARI VLS RQQQGLRLVA 2S 101 LHLVDDRLLL RKCRLVALM RHSQARADKR
DNGNRLPVI R QQFHEI HSRP 151 PDASR* A corresponding ORF fromstrain A of N
meningitidis was al so identified: Honology with a predicted ORF from
N.nmenin~itidis (strain Al ORF 124 shows 87.5 %identity over a 152aa
overlap with an ORF (ORF 124a) fromstrain A of N. 30 neningitidis: 10 20
30 90 50 60 orf129. pep
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orfl29a $ orf129-1. pep oxf129a orf129-1. pep 10 orfl24a The conpl ete

| engt | g?l(éé&égfé 151 201 251 301 2~ 351 401 951 PCTABIS/00103
MTAFSTTLI S LQAVIVAKAVNTTAACI FTVLSK. FDFLFI FRFQTADFRLFF
R@HADSVRL DFlI FFSFRACQFQFARI VL SRQQQGLRLVALHLVDDRLLLRKCRLVALMW

' | ' 1 'H chési%g'mé%:é h Brldxianoh'e drlchdnkt ﬁh%ﬁ%ﬁﬁﬁ%ﬂ'{%@%\%ﬁ%midizaﬂ"“ can be

RHSQARA[KHDNG‘@IRUPMtRﬁH}HEI teISPERASEDthe hybridikdtiohland Makhdslahd kHd daltl dohtédrdtration
RHRQTRADKRDDGNRLPVI RQQFHEI HSRPPDVX i ORF124a nucl eoti de sequence <SEQ I D
89> is: durmEcberethesprohachmrtesttoradiost ECthe rmarnmaee! TPETOINBOGETGEIAA

GACATT T T Fe o T RO AR I PG G T PRt are

CCCCAAAFK Snhi) @1 st Phtk T&ﬁﬂéﬁﬁéﬁf?ﬁx@%@el%compktely
CTGITCCAGT T AGFTTTGAG\C CAACAGC AGCCCTTCECG TGT

CTTCAT T TR dloasTGrOBGhedneantdizer OapASRABSGs GAGTREFAGE GFE GATEEEGramily and
CGACAAGCGC GATGAT ATCGGTTGCC AGTTATTCGC
mwmﬁ?@rm%&@?@@%@#%wl@RO*THF@P%VH'&%éB-ISé bgrggaged, and

havi ng e RrkRnd03 T
AAG v SR BB iR B R TR Pl o Ik ARl BERLSr epY
RQRQGL RIBAAG 1hl thtldeioRlof IbaBepiiindAInNY siRiRITRABKR ThOGINREM y o fQBE NI SHERR disd
PDV* ORF124-1 was anplified as described above. Figure 7 shovvs pl ot s of
hydrl@phiiperghsed, wishdeqgeasing B conerssratienisd AVPHI regi ons for ORF124-1. Based
on this analysis, it is predicted that this protein fromN. neningitidis,
and its epitopes, could be useful antigens for vaccines or diagnostics. It
wi || be Iagsnesal, @pe@ntembybmbzatmétmmtmam the preseiws of F@fédotmyamidaare 43°C for

,? EZ”EL?rqoﬂroéﬁ 811@1&%%%"9 (1 ?@Pf‘ﬁo (fg?){:%oqge trzrlra et g-agmenteﬂv’\e férsém} ton&"/glhrc])g'lo% Lhin

L?t LX;: t@?é@f@;@ﬁfﬁ/g Eo:%Oj/r: Ihgmofo_%ysF st 9w homtlbids Hotrharhidk EbifentlshioRd bk 16wered t ~
I TIHA mMﬂexnperaturwsbusfaHneerdmg}ramgﬂmeqmbn above Hf thethemedogydbetvecen-the-probe a-
st r§~C~~~. { ~t ~~~=~P~n~03hTT

, 2l 3B ov eodithe taggel Fragmgnl ot knpun,thosimplest APERGFIALs It ptayt it hoth hyluidizatiop gad s 7
ats~— 3 wash aconaf(fogls wTucﬂD are %B?étflnge%%‘ If non-spec1ﬁc bands pr th ba?lﬁround are observed

~0l 0no~t LS8 S P PSS T ot D e AR asl anagl a ~0JSSSS0~SS~0S~~
~t ~~~- ‘“Saﬂea‘a@roradlbgraphy*tﬂe\ﬂ]&ﬁ ca®Be washed at high stringency and reexposed. If the time
SHO oi TX~~S~~~t ~~t ~~, t ~~~- ~~t ~~ S~~~~~ asi ana~l aPl ~I'-| H~g~~s~~rs, t ~z~t ~~~s~t,
ts~-~.t mqunm&forzqnpgsunpn@ws rﬁb@%proach impractical, several hybridization and/or washing

, 3HOI 0i TXt.t ~~~~~, f ~<=t ~~ ~at ~~~~~ ast anagl aPl ~I - | H-H~~~sr r ~~~~~~ ~a
~~~s —g S sén?g_enckcstsgould 5‘3}&%3 8 llef

, 3201 0~ X~~~~~ ts~~t~s.ts~tist-~~t~~ t~~~~~ asi anagl aPl ~I - | H~gLos, t ~xso~ttt ~s

Ui by 1bicSicid Prdve Asslys™ 1 031 S
371 & (2\7 Y  {~~7~~~~~asi ana~l aPl ~| - | H-g~~a~tt ~r ~~t ~~~~t ~~~

EBEISI E)Z CEI?I’”%B;@E Euc;h £ :@K%raﬁc}{gg é)N~A probe assays, or géotté 1g te techmqu ques. utlhzmg nucleic acid

Ss~ts- ~Spr5bé8‘accorﬁ[rig“tofhe~iﬂ&aﬁtmna:aﬂ' ldetermine the presence of cDNA or mRNA. A probe is said
31 0l 0~X~t ~~~~I ~~~~Z[ ~~S~~t ~~- ~~t ~~ { ~~~~~ asi ana~l aPl ~I - | H~f | ~~~~~~t ~~a~§~~~
~t - ~s~t dor hybrdige - withprequapes3ijhe invention if it can form a duplex or double stranded complex,

, 3HO ouX ~os=0 ~at ~~~~~ aszanagl aPl ~| - | H~~t t ~~~sS~~~~~~~s- ~
s t, ttt~~~ ~‘$~§t§mg|9f‘%03t§éi §'Eée&arl S uoyai a~sa~aaaan6agaaay.rdCl O
s. ~acalL~d gad - I ~"18~".L -LO 1 OO00/668U, LOd bbS9166 OM WD 991 36544

PCTf..B99,.0010 108, TA LE [ .oni n r .

ORFASRI gfrm o SO BB wi) P i eg? SRASRTORE sRHichids @ P dmvenion

38+++H' Saﬁaﬁalgg ®oth ée%érzh& antiseficon@hls) A THoudh Mart) Gfferehf nidctbbirdef seglates fwill
n.d.n. d.or 2+n. d. +GST- f usi onor f 6+n n.d. orf 69+n.d.n.d. orf

82+n. d. remdode fhehimnmadd s€iEnde, theonaovd Ndigstrinl stquende is prefetr@bbec@ustliMs tie actual

pratein conprisir-tg .an amnqg _acid seguence sel ECted fxorn tk~.e ,qgro
ca~nsi steAyerperf pvs-;@rl@?cmum llg. mRNA represeps a1gpding pequenqs, °¢4Pf°i>8 g%#‘? ?6

5: 7Q~,Gfi}§pl7%\] g% t%f'ge gcgﬂﬁg sequéﬁce §§g]e§l&a§ggd Cﬁéd"\ éggorﬂag%eﬁtﬁyo@el n aV| ng

50%3@ HFAEBN ASHdbe Sisifld bé‘@&hbkmehﬁr}atoﬂh@h&h Bodifg Ssqiiencey to ~. ~laim1 ..
3. A protein canpn.sing a FragnenC of an am no acid sequrrce sel ected from

ehe group corx3istin~ of SEQIDs 8,1 ~, 12, 14, 1 b, 1 S, 20, 32, 24, 26,
28) 30, 3?7, 34, 36, 38, 40, 42, 44, 46, 48, 50. 52. 54, 5b, 58, 50, 62, 64,
66, 68, 70, 73, 7=+, ?6, 78, 8i6, 82, ~4, 65, 8b, and JO. 4. An antibody
whiclp binds to a Frotein aerordirig to any one of clans 1 t~3'. 5 A
nucleic acid ral ol =cult which encodes a protest, accordin8 tt~ any onr of

s o a v ~
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A CA&N. ALCALL A9 AL. A LA Ae. Ar . A2 A L AA A AL ALND LA LAY(r. A LA Au A

u. Af . AFNQ.. ﬁ%(ggﬁ%l g N.A9 2 LAl E AHFE . ALY . AL. Al. A9 . AUF. As?tﬁmmtﬁ'ef

. A A&3 . A9. 5 AY. ALF. As32 . A'F. A Yrs7An% A Y. A, 3_L A As .
Asl.Al.Ar.Aar.AA9l .A,.AH2 . An9E . A9Y . A9. ASs . AyH . A& Aal AsY A[sl
CAACAL L AN s encé'—necd\ﬁﬁ bféLLd e _
7@'p ) 9) @ 6] ~xs r{eﬁg\ YSV] ca] ca] ca]rf:}‘lzf]ﬂyc?&g\ﬁ]h Clg]ii({:sga\r}]aé%qu%nceécg lcsa\/]né’a(]r%%r\t)] ca]"é“é“] C

aV] ca] ca]veapenindbg ssqpercr|and Jogtf called]te indreattatiycapsiiaty] i§ the nutlteic acid probe

o e Se A RgR féeg@q Skt 52 BEEod RheoT e mulblest ac propd can
;]Zggsllga] AaiBdaarsainicnaeel irhanksalt eahralaad calaalerhetlaallaakig ©

"EY] v5y{ |a1s2>yb¢wmerp‘ﬁ3\ﬁdsca]1abdlqa\6a@1 ehd/feradedailp aa qawe&ahﬁa] ealdneddnpithadiasV]
ca] ca] ca] caV] ca] caV] ca] caV] ca] ca] ca] ca] ca a] caV]ca 2l

111171 gl nucleotifle sequencermap be sitaded 8] ﬂlpkﬁf endnwf bp (paqb@a‘]vuh]}m]em]mﬂak/])f:mb padfeca

éi%&@ﬂ&%@%&%ﬁ\% al}ecaE}ISa.r;}/t\%?a\kﬂlels _,_s_pql\x/lncc /Elte\qu %Lly non- cgmﬁler%gntggl]b%?e]sca
N I
a] L Lval 9B clé]e‘i‘k@fiﬁ@%ﬁ‘?ﬁ] sbeakabialieapbealnalieal oal 6Rl bl saped £al ©
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110%&' ()-snlO%&' ()-,!109%& ()-!109%6*S*& ()-f 105 105
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<=>dE{\ =T#10%@5s! 10%4'%’ (°§ ‘@#10%&é ¢ 1o§ ‘(1 100/§4 ()-f], 110% & () -f
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& ()-1° Y10%H& ()- 10: 10:[\]]%O " dEHCT 10: @! 10%& ()-' 10%4% ()- @

1 10948 () - &&F 10%4& () - @ 10%4& () - &Y#10%4& ()- ! bbbbbbuj =T 10:!;

109% 5(5& ()- 10H 10H

N—




10H&3#10%H& () - z! 1&3#10%AHIHE' () - z@10%H& () - 0y10%1&' () - bdddefi fdE _=T
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25  10pg plasmid was double-digested with 50 units of each restriction enzyme in 200ul reaction

volume in the presence of appropriate buffer by overnight incubation at 37°C. After loading the
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ampicillin. The cells were then pelletted and the DNA extracted using the Qiagen QIAprep Spin

Miniprep Kit, following the manufacturer’s instructions, to a final volume of 30ul. Spl of each

individual miniprep (approximately 1g ) were digested with either Ndel/Xhol or BamH1/Xhol and

the whole digestion loaded onto a 1-1.5% agarose gel (depending on the expected insert size), in

25  parallel with the molecular weight marker (1IKb DNA Ladder, GIBCO). The screening of the

positive clones was made on the base of the correct insert size.
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15  the pellet resuspended in PBS, and analysed by 12% SDS-PAGE with Coomassie Blue staining.

The whole sample was centrifuged at 6000g and the pellet resuspended in PBS for further use.

H) GST-fusion proteins large-scale purification.

A single colony was grown overnight at 37°C on LB+Amp agar plate. The bacteria were inoculated
into 20ml of LB+Amp liguid culture in a water bath shaker and grown overnight. Bacteria were
20  diluted 1:30 into 600m] of fresh medium and allowed to grow at the optimal temperature (20-37°C)
to OD;,, 0.8-1. Protein expression was induced with 0.2mM IPTG followed by three hours
incubation. The culture was centrifuged at 8000rpm at 4°C. The supernatant was discarded and the
bacterial pellet was resuspended in 7.5ml cold PBS. The cells were disrupted by sonication on ice
for 30 sec at 40W using a Branson sonifier B-15, frozen and thawed twice and centrifuged again.
25  The supernatant was collected and mixed with 150p! Glutatione-Sepharose 4B resin (Pharmacia)
(previously washed with PBS) and incubated at room temperature for 30 minutes. The sample was
centrifuged at 700g for 5 minutes at 4°C. The resin was washed twice with 10ml cold PBS for 10
minutes, resuspended in 1ml cold PBS, and loaded on a disposable column, The resin was washed
twice with 2ml cold PBS until the flow-through reached OD,g, of 0.02-0.06. The GST-fusion
30 protein was eluted by addition of 700ul cold Glutathione elution buffer (10mM reduced



1L #10% & ()-& s!10% & () -F#10% & () -3 ! 1IF#109%KKk& ()-3 ' 6F#10% : & ()-3
M 10% & () - eTgghh+i i dEnbC
16#10% & () - 85‘ F'10% & ()-,2110% & ()-0s!'10% & ()-/#10% & ()-('10% & ()-iiii
ij vkkl ~\: ?gof( \&'() U, @10%\ & ()-!, @10%\ & () - 1£5%Bdo(oproY 10: 10:
10:y8 1 10% & pAr sssss}rg\= 1!s1086 0& ()-m 10\ 10\ 10\ 2'10% & ()-S
#10% & ()-I 1S #10%\ E\ & ( g #1094\ (\ & ()-sSs_uvsvvwz| gl
1! z#10% o' o@veyuops-simM Jaizy Ct)ynﬂ‘fram% tpliectof i theOlbg pesd (3%“@@9@1@%9&' ()-y!'s
10% : & () - MpBXos 3 ¥4 & BBY SDS 441 using either Biorad SDS PAGE Molecular welght standard broa
s' 10% o0& ()-3s!10% o&' 'Fz#10% 0' 0& (5) 110% o0& ( 10% o& (L s' 10% o&
() z\ z{ q Ha.})gfy(lyﬁi(_oo 1l %,%S %_704)@6&46)31 215, 14.4, 6.5 kDa) orAmersham Rainbow Marker
0% 0& () &q&lg%z@%é(d)s 3&#119%91158&&(3\1%1&&%#@@@ OO ASrs33k19d, #%6aRmbk - } X~~+, -
- o] 0
10 085' 1(5% hf&d(‘f)d“'%98%"6%"@%@1"(5‘“‘8"6‘85&’20%o 0& ()-34; dB{\=
LA #10%p& () - 10%VE () -t! 109V () - yy#10%WE' ()-@! 10%V&' () - &y &LO%VE' () -
cVIdE{\ = P - .
1l 1 st 100D His-fusionaplphility amabvsiioqe: () 05 1000/ ()-y! ! 100 () - f #10%& () - 9a8
[}rg\ = 1110% & ()- 10M 10M 10MB#10%VE:' () -
| 6 | #10%&' (Vo analysexthe Seinlity Yof the Fhsfusion pxprestierEpyoducts, pellets of 3ml cultures were
i: 10% & () - resilsgeR¥&n baereSihi0%60%1 bBs M1BOA6 Bl s> M Q¥ Sint)vias bdY6ai ) - 2+dEQ\ =
i 109 & () - bactegapyge inyubatedy & min.at 4760 1g pellets werp sgnigated for30isemat @V (uping & nDaBg\ =
5L 10 bk 5386 8- thier SHOMEA) 030 1RO 02 k) 40% € () -
I u1 @ 1'&10% & ()- 100 10" 10 510% & () - 90#10% 3 ﬂ 0p c?
_ 10(y‘ & () rspPerPata@byﬁccm@%or(s}qp;’Q}f@umnet)m_t was collected and the pel et was resuspended
#10% t & () - RblfadAve él\)lu?é&'ols@)f/ﬁs’@(zbnﬁél @3 9link 8.1 NaH, B3 @d idfbated for 3 10
S2#10%&' () - YSZ#lO% L& () -
) #109&' () - ﬁ %LC(A&ﬁe{/ggltrMo&-, t{l? stpw%%sjcg}leﬂed pg}tl&m@et was resuspended
in buffer M3 {6M guanidinium-HCl, 0.5M NaCl, 20mM imidazole and 0.1M NaH,PO,] overnight

15  at4°C. The supernatants from all steps were analysed by SDS-PAGE.

J) His-fusion large-scale purification.

A single colony was grown overnight at 37°C on a LB + Amp agar plate. The bacteria were
inoculated into 20ml of LB+Amp liquid culture and incubated overnight in a water bath shaker.
Bacteria were diluted 1:30 into 600m! fresh medium and allowed to grow at the optimal
20 temperature (20-37°C) to OD,,, 0.6-0.8. Protein expression was induced by addition of lmM IPTG
and the culture further incubated for three hours. The culture was centrifuged at 8000rpm at 4°C,
the supematant was discarded and the bacterial pellet was resuspended in 7.5ml of either (i) cold
buffer A (300mM NaCl, 50mM phosphate buffer, 10mM imidazole, pH 8) for soluble proteins or
(ii) buffer B (urea 8M, 10mM Tris-HC], 100mM phosphate buffer, pH 8.8) for inscluble proteins.

25  The cells were disrupted by sonication on ice for 30 sec at 40W using a Branson sonifier B-15,

frozen and thawed two times and centrifuged again.
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temperature with 2ml buffer B, until the flow-through reached OD,;, of 0.02-0.06.

10 The resin was washed with either (i) 2ml cold 20mM imidazole buffer (300mM NaCl, 50mM
phosphate buffer, 20mM imidazole, pH 8) or (ii) buffer D (urea 8M, 10mM Tris-HC], 100mM
phosphate buffer, pH 6.3) until the flow-through reached the O.D,q, of 0.02-0.06. The His-fusion
protein was eluted by addition of 700ul of either (i) cold elution buffer A (300mM NaCl, 50mM
phosphate buffer, 250mM imidazole, pH 8) or (ii) elution buffer B (urea 8M, 10mM Tris-HCY,

15 100mM phosphate buffer, pH 4.5) and fractions collected until the O.D,,, was 0.1. 21l of each
fraction were loaded on a 12% SDS gel.

K) His-fusion proteins renaturation

10% glycerol was added to the denatured proteins. The proteins were then diluted to 20pg/m! using
dialysis buffer I (10% glycerol, 0.5M arginine, 50mM phosphate buffer, SmM reduced glutathione,
20 0.5mM oxidised glutathione, 2M urea, pH 8.8) and dialysed against the same buffer at 4°C for 12-
14 hours. The protein was further dialysed against dialysis buffer Il (10% glycerol, 0.5M arginine,
50mM phosphate buffer, SmM reduced glutathione, 0.5mM oxidised glutathione, pH 8.8) for 12-14

hours at 4°C, Protein concentration was evaluated using the formula:

Protein (mg/ml) = (1.55 x OD,,,) — (0.76 x OD,,)

25 L) His-fusion large-scale purification

500m] of bacterial cultures were induced and the fusion proteins were obtained soluble in buffer

M1, M2 or M3 using the procedure described above. The crude extract of the bacteria was loaded
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was monitored in samples taken on day 56. For ORF 40, CD] mice were immunised using

Freund’s adjuvant, rather than Al(OH),, and the same immunisation protocol was used, except that
the immune response was measured on day 42, rather than 56. Similarly, for ORF 38, CD1 mice

were immunised with Freund’s adjuvant, but the immune response was measured on day 49.

N) ELISA assay (sera analysis)

15  The acapsulated MenB M7 strain was plated on chocolate agar plates and incubated overnight at
37°C. Bacterial colonies were collected from the agar plates using a sterile dracon swab and
inoculated into 7ml of Mueller-Hinton Broth (Difco) containing 0.25% Glucose. Bacterial growth
was monitored every 30 minutes by following ODy,,. The bacteria were let to grow until the OD
reached the value of 0.3-0.4. The culture was centrifuged for 10 minutes at 10000rpm. The

20 supernatant was discarded and bacteria were washed once with PBS, resuspended in PBS
containing 0.025% formaldehyde, and incubated for 2 hours at room temperature and then
overnight at 4°C with stirring. 100ul bacterial cells were added to each well of a 96 well Greiner
plate and incubated overnight at 4°C. The wells were then washed three times with PBT washing
buffer (0.1% Tween-20 in PBS). 200! of saturation buffer (2.7% Polyvinylpyrrolidone 10 in

25  water) was added to each well and the plates incubated for 2 hours at 37°C. Wells were washed
three times with PBT. 200pi of diluted sera (Dilution buffer: 1% BSA, 0.1% Tween-20, 0.1% NaN,
in PBS) were added to each well and the plates incubated for 90 minutes at 37°C. Wells were
washed three times with PBT. 100p] of HRP-conjugated rabbit anti-mouse (Dako) serum diluted

1:2000 in dilution buffer were added to each well and the plates were incubated for 90 minutes at
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25 P) OMY preparations

Bacteria were grown overnight on 5 GC plates, harvested with a loop and resuspended in 10 m} 20mM
Tris-HCI. Heat inactivation was performed at 56°C for 30 minutes and the bacteria disrupted by
sonication for 10 minutes on ice (50% duty cycle, 50% output). Unbroken cells were removed by

centrifugation at 5000g for 10 minutes and the total cell envelope fraction recovered by centrifugation
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20mM Tris-HCL. Heat inactivation was performed at 56°C for 30 minutes.

10 R) Western blotting

Purified proteins (500ng/lane), outer membrane vesicles (Spg) and total cell extracts (2511g) derived
from MenB strain 2996 were loaded on 15% SDS-PAGE and transferred to a nitrocellulose
membrane. The transfer was performed for 2 hours at 150mA at 4°C, in transferring buffer (0.3 %
Tris base, 1.44 % glycine, 20% methanol). The membrane was saturated by overnight incubation
15  at 4°C in saturation buffer (10% skimmed milk, 0.1% Triton X100 in PBS). The membrane was
washed twice with washing buffer (3% skimmed milk, 0.1% Triton X100 in PBS) and incubated
for 2 hours at 37°C with mice sera diluted 1:200 in washing buffer. The membrane was washed
twice and incubated for 90 minutes with a 1:2000 dilution of horseradish peroxidase labelled anti-
mouse Ig. The membrane was washed twice with 0.1% Triton X100 in PBS and developed with
20  the Opti-4CN Substrate Kit (Bio-Rad). The reaction was stopped by adding water.

S) Bactericidal assay

MCS58 strain was grown overnight at 37°C on chocolate agar plates. 5-7 colonies were collected and
used to inoculate 7ml Mueller-Hinton broth. The suspension was incubated at 37°C on a nutator
and let to grow until ODg,, was 0.5-0.8. The culture was aliquoted into sterile 1.5ml Eppendorf

25  tubes and centrifuged for 20 minutes at maximum speed in a microfuge. The pellet was washed
once in Gey’s buffer (Gibco) and resuspended in the same buffer to an ODg,, of 0.5, diluted
1:20000 in Gey’s buffer and stored at 25°C.
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each sample/well were plated on Mueller-Hinton agar plates (time 0). The 96-well plate was
incubated for 1 hour at 37°C with rotation and then 22ul of each sample/well were plated on
Mueller-Hinton agar plates (time 1). After overnight incubation the colonies corresponding to time

0 and time 1 hour were counted.

10  Table II gives a summary of the cloning, expression and purification results.

Example 1
The following partial DNA sequence was identified in N.meningitidis <SEQ ID 1>:

1 ..ACACTGTTGT TTGCAACGGT TCRGGCAAGT GCTAACCAAT GAAGAGCAARG
51 AAGAAGATTT ATATTTAGAC CCCGTACAAC GCACTGTTGC CGTGTTGATA
15 101 GTCAATTCCG ATARAGAAGG CACGGGAGAA AAAGAAARAG TAGAAGAAAA
151 TTCAGATTGG GCAGTATATT TCAACGAGAA AGGAGTACTA ACAGCCAGAG
201 AAATCACCYT CRAAGCCGGC GACAACCTGA AAATCAAACA ARACGGCACA
251 AACTTCACCT ACTCGCTGAA AAAAGACCTC ACAGATCTGA CCAGTGTTGG
301 AACTGAAAAA TTATCGTTTA GCGCAAACGG CAATAAAGTC AACATCACAA
20 351 GCGACACCAR AGGCTTGAAT TTTGCGAAAG AAACGGCTGG sACGARCGGC
401 GACACCACGG TTCATCTGAA CGGTATTGGT TCGACTTTGA CCGATACGCT
451 GCTGAATACC GGAGCGACCA CARACGTAAC CAACGACAAC GTTACCGATG
501 ACGAGAAPAR ACGTGCGGCA AGCGTTAAAG ACGTATTAAA CGCTGGCTGG
551 AACATTARAG GCGTTAARCC CGGTACAACA GCTTCCGATA ACGTTGATTT
25 601 CGTCCGCACT TACGACACAG TCGAGTTCTT GAGCGCAGAT ACGAAAACAA
651 CGACTGTTAA TGTGGAAAGC AAAGACAACG GCARGAAAAC CGAAGTTAAA
701 ATCGGTGCGA AGACTTCTGT TATTAAAGAA AAAGAC.. .

This corresponds to the amino acid sequence <SEQ ID 2; ORF40>:

1 . .TLLFATVQAS ANQEEQEEDL YLDPVQRTVA VLIVNSDKEG TGEKEKVEEN

30 51 SDWAVYFNEK GVLTAREITX KAGDNLKIKQ NGTNFTYSLK KDLTDLTSVG
101 TEKLSFSANG NKVNITSDTK GLNFAKETAG TNGDTTVHLN GIGSTLTDTL
151 LNTGATTNVT NDNVTDDEKK RAASVKDVLN AGWNIKGVKF GTTASDNVDF

201 VRTYDTVEFL SADTKTTTVN VESKDNGKKT EVKIGAKTSV IKEKD...

Further work revealed the complete DNA sequence <SEQ ID 3>:

35 1 ATGAACAAAR TATACCGCAT CATTTGGAAT AGTGCCCTCA ATGCCTGGGT
51 CGTCGTATCC GAGCTCACAC GCAACCACAC CAAACGCGCC TCCGCAACCG

101 TGAAGACCGC CGTATTGGCG ACACTGTTGT TTGCARACGGT TCAGGCAAGT

151 GCTAACBATG AAGAGCARGA AGAAGATTTA TATTTAGACC CCGTACRACG

201 CACTGTTGCC GTGTTGATAG TCAATTCCGA TAAAGAAGGC ACGGGAGAAR

40 251 AAGAAAAAGT AGAAGAARAT TCAGATTGGG CAGTATATTT CAACGAGAAR
301 GGAGTACTAA CAGCCAGAGA AATCACCCTC AARGCCGGCG ACAACCTGAR

351 AATCAARCAA AACGGCACAA ACTTCACCTA CTCGCTGAAA AAAGACCTCA

401 CAGATCTGAC CAGTGTTGGA ACTGAAAAAT TATCGTTTAG CGCARACGGT

451 AATAAAGTCA ACATCACAAG CGACACCAAA GGCTTGAATT TTGCGAAAGA

45 501 AACGGCTGGG ACGAACGGCG ACACCACGGT TCATCTGAAC GGTATTGGTT
551 CGACTTTGAC CGATACGCTG CTGAATACCG GAGCGACCAC AAACGTAACC

€601 AACGACRACG TTRACCGATGA CGAGAAAARA CGTGCGGCAR GCGTTAAAGA
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501 KGVAQNLNNR IDNVDGNARA GIAQAIATAG LVQAYLPGKS MMAIGGGTYR
20 551 GEAGYAIGYS SISDGGNWII KGTASGNSRG HFGASASVGY QW*
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The originally-identified partial strain B sequence (ORF40) shows 65.7% identity over a 254aa

overlap with ORF40a:
10 20 30
orf40.pep TLLFATVQASANQEEQEEDLYLDPVORTVA
25 RN AR R AN RN R R N
orfd0a SALNAXVAVSELTRNHTKRASATVKTAVLATLLFATVQANATDEDEEEEL~~ESVQRSV~
20 30 40 50 60
40 50 60 70 80
30 orfd0.pep VLIVNSDKEGTGEKEKVEEN-SDWAVYFNEKGVLTAREI TXKAGDNLKIKQN -~~~ -~ GT
IR N NN I O DS S | HY B R RN ::
orf4la VGSTIOMSMEGSGELETISLSMTNDSKEFVDPYIV~----VTLKAGDNLKTKONTNENTNAS
70 80 20 100 110 120
35 90 100 110 120 130 140
orf40.pep NFTYSLKKDLTDLTSVGTEKLSFSANGNKVNITSDTKGLNFAKETAGTNGDTTVHLNGIG
RN R N R R R R R R R RN AR NN RN RN R RN RN AR RN NN EE
orf40a SFTYSLKKDLTGLINVXTEKLSFGANGKKVNI I SDTKGLNFAKETAGTNGDTTVHLNGIG
130 140 150 160 170 180
40
150 160 170 180 190 200
orfd0.pep STLTDTLLNTGATTNVTNDNVTDDEKKRAASVKDVLNAGWNIKGVKPGTTA— - SDNVDFV
RN RN R R e R N R R R R RN R R R R N
orf40a STLTDTLAGSSAS-HVDAGNXST-HYTRAASIKDVLNAGWNIKGVKXGSTTGQSENVDFV
45 190 200 210 220 230 240
210 220 230 240
orf40.pep RTYDTVEFLSADTKTTTVNVESKDNGKKTEVKIGAKTSVIKEKD
FIATOLEEEIT R T i s b bt
50 orf40a RTYDTVEFLSADTXTTTVNVESKDNGKRTEVKIGAKTSVIKEKDGKLVTGKGKGENGSST
250 260 270 280 290 300
The complete strain B sequence (ORF40-1) and ORF40a show 83.7% identity in 601 aa overlap.
10 20 30 40 50 60
55 orf40-1.pep MNKIYRIIWNSALNAWVVVSELTRNHTKRASATVKTAVLATLLFATVQASANNEEQEEDL
PEEERENEREI TET e b O I b R LER I e etz
orfd0a MNKIYRIIWNSALNAXVAVSELTRNHTKRASATVKTAVLATLLFATVQANATDEDEEEEL
10 20 30 40 50 60
60 70 80 90 100 110 119

orf40-1.pep YLDPVQRTVAVLIVNSDKEGTGEKEKVEEN- SDWAVYFNEKGVLTAREITLKAGDNLKIK
N IR I S N | N A RRERRRRREN
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\ 5 orfg0-1.pep ON———~—=- GTNFTYSLKKDLTDLTSVGTEKLSFSANGNKVNITSDTKGLNFAKETAGTNG
I ST DVLEPEVEOE s DRTEE s e b b g
orf40a QNTNENTNASSFTYSLKKDLTGLINVXTEKLSFGANGKKVNIISDTKGLNFAKETAGTNG
120 130 140 150 160 170
10 180 190 200 210 220 230
orf40-1.pep DTTVHLNGIGSTLTDTLLNTGATTNVTNDNVTDDEKKRAASVKDVLNAGWNIKGVKPGTT
R R R A N R T R I e S PR R A N AR RN R A Y
orf40a DTTVHLNGIGSTLTDTLAGSSAS~-HVDAGNXST- HYTRAASIKDVLNAGWNIKGVKXGST
s 180 190 200 210 220 230
240 250 260 270 280 290
orf40-1.pep A-~SDNVDFVRTYDTVEFLSADTKTTTVNVESKDNGKKTEVKIGAKTSVIKEKDGKLVTG
O A RN RN R RN R R R RN N R AR R R AR R RN R AR RN R R R RN RN RN R RN
orf40a TGQSENVDFVRTYDTVEFLSADTXTTTVNVESKDNGKRTEVKIGAKTSVIKEKDGKLVTG
20 240 250 260 270 280 290
300 310 320 330 340 350
orf40-1.pep KDKGENGSSTDEGEGLVTAKEV IDAVNKAGWRMKTTTANGOTGQADKFETVTSGTNVTFA
RN RN R R R R RN RN R RN NN AR NN R RET RN RN NN
25 orf4la KGKGENGSSTDEGEGLVTAKEVIDAVNKAGWRMKTTTANGQTGQADKFETVTSGTNVTFA
300 310 320 330 340 350
360 370 380 390 400 410
orf40-1.pep SGKGTTATVSKDDOQGNITVMYDVNVGDALNVNQLONSGWNLDSKAVAGSSGKVISGNVSP
' 30 R RN RN RN R R R R RN AR NN NN RN RN RARRRNERENEERE
orf4la SGKGTTATVSKDDQGNITVMYDVNVGDALNVNQLONSGWUNLDSKAVAGSSGKVISGNVSP
360 370 380 390 400 410
420 430 440 450 460 470
4 35 orf40-1.pep SKGKMDETVNINAGNNIEITRNGKNIDIATSMTPQFSSVSLGAGADAPTLSVDGD-ALNV
RN RN RN R R AR N R N AR R R N AR RN RN RN NN N A
orf40a SKGKMDETVNINAGNNIEI SRNGKNIDIATSMAPQFSSVSLGAGADAPTLSVDDEGALNY
420 430 440 450 460 470
' 40 480 490 500 510 520 530
oxrf4Q-1.pep GSKKDNKPVRITNVAPGVKEGDVTNVAQLKGVAQNLNNRIDNVDGNARAGIAQAIATAGL
PUE LRRRTIr et bl e e e i
orf40a GSKDANKPVRITNVAPGVEXGDVTNVAQLKGVAQONLNNRI DNVDGNARRGIAQARIATAGL
45 480 490 500 510 520 530
540 550 560 570 580 590
orf40-1.pep VQAYLPGKSMMAIGGGTYRGEAGYRIGYSSISDGGNWIIKGTASGNSRGHFGASASVGYQ
RRRARR RN R AR AN RN R AR AR R R R RN A AR R RR R AR R RN R AR NN
orf40a VQAYLPGKSMMAIGGGTYRGEAGYAIGYSSISDGGNWI IKGTASGNSRGHFGASASVGYQ
50 540 550 560 570 580 590

orf40-1.pep WX
Il
orf40a WX

55 Computer analysis of these amino acid sequences gave the following results:

Homology with Hsf protein encoded by the type b surface fibrils locus of H.influenzae

(accession number U41852)
ORF40 and Hsf protein show 54% aa identity in 251 aa overlap:

Orf40 1 TLLFATVQASANQEEQEEDLYLDPVQRTVAVLIVNSDXXKXXXXXXXXXXNSDWAVYFNEK 60
60 TLLFATVQA+A E++E LDPV RT VL +SD NS+W +YF+ K
Rsf 41 TLLFATVQANATDEDEE----LDPVVRTAPVLSFHSDKEGTGEKEVTE-NSNWGIYFDNK 95

Orf40 61 GVLTAREITXKAGDNLKIKQN---—-~ GTNFTYSLKKDLTDLTSVGTEKLSFSANGNKVN 114
GVL A IT KAGDNLKIKQN ++FTYSLKKDLTDLTSV TEKLSE ANGHKV+
65 Rsf 96 GVLKAGAITLKAGDNLKIKQNTDESTNASSFTYSLKKDLTDLTSVATEKLSFGANGDKVD 155
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ITSD GL AK G+ VHLNG+ STL D + NTG
5 Hsf 156 ITSDANGLKLAK--~-- TGNGNVHLNGLDSTLPDAVINTGVLSSSSFTPNDV- EKTRAAT 209
Orf40 175 VKDVLNAGWNIKGVKPGTTASDNVDFVRTYDTVEFLSADTKTTTVNVESKDNGKKTEVKI 234
VKDVLNAGWNIKG K +4VD V Y+ VEF++ D T V + +K+NGK TEVK
Hsf 210 VKDVLNAGWNIKGAKTAGGNVESVDLVSAYNNVEFITGDKNTLDVVLTAKENGKTTEVKE 269
10 Orf40 235 GAKTSVIKEKD 245

KTSVIKEKD
Hst 270 TPKTSVIKEKD 280

ORF40a also shows homology to Hsf:

gill666683 (U41852) hsf gene product [Haemophilus influenzae] Length = 2353
15 Score = 153 (67.7 bats), Expect = 1.5e-116, Sum P(1l1l) = 1.5e-116
Identaties = 33/36 (91%), Positives = 34/36 (94%)

Query: 16 VAVSELTRNHTKRASATVKTAVLATLLFATVQANAT 51
V VSELTR HTKRASATV+TAVLATLLFATVOANAT
20 Sbjct: 17 VVVSELTRTHTKRASATVETAVLATLLFATVOANAT 52

Score = 161 (71.2 bits), Expect = 1.5e-116, Sum P(1ll) = 1.5e-116
Identities = 32/3B (84%), Positaves = 36/38 (94%)

25 Query: 101 VTLKAGDNLKIKQNTNENTNASSFTYSLKKDLTGLINV 138
+TLKAGDNLKIKQONT+E+TNASSFTYSLKKDLT L +V
Sbjct: 103 ITLKAGDNLKIKQNTDESTNASSFTYSLKKDLTDLTSV 140

Score = 110 (48.7 bats), Expect = 1,5e-116, Sum P(l1l) = 1,5e-116
30 Identaties = 21/29 (72%), Positaves = 25/29 (86%)

Query: 138 VTEKLSFGANGKKVNIISDTKGLNFAKET 166
V++KLS G NG KVNI SDTKGLNFAK++
35 Sbjct: 1439 VSDKLSLGTNGNKVNITSDTKGLNFAKDS 1467
Score = 85 {37.6 bits), Expect = 1.5e-116, Sum P(1l) = 1,5e-116
Identities = 18/32 (56%), Positives = 20/32 (62%)

Query: 169 TNGDTTVHLNGIGSTLTDTLAGSSASHVDAGN 200
40 T D +HLNGI STLTDTL S A+ GN
Sbjct: 1469 TCDDANIHLNGIASTLTDTLLNSGATTNLGGN 1500

Score = 92 (40.7 bits), Expect = 1.5e-116, Sum P(11l) = 1,5e-116
Identities = 16/19 (B4%), Positives = 19/19 (100%)

45
Query: 206 RAASIKDVLNAGWNIKGVK 224
RAAS+KDVLNAGWN++GVK
Sbjct: 1509 RAASVKDVLNAGWNVRGVK 1527
50 Score = 90 (39.8 bits), Expect = 1.5e-116, Sum P(11) = 1.5e-116
Identities = 17/28 (60%), Positives = 20/28 (71%)
Query: 226 STTGQSENVDFVRTYDTVEFLSADTTTT 253
S  Q EN+DFV TYDTV+F+S D TT
55 Sbjct: 1530 SANNQVENIDFVATYDTVDEVSGDKDTT 1557

Based on homology with Hsf, it was predicted that this protein from N.meningitidis, and its

epitopes, could be useful antigens for vaccines or diagnostics.

ORF40-1 (61kDa) was cloned in pET and pGex vectors and expressed in E.coli, as described
above. The products of protein expression and purification were analyzed by SDS-PAGE. Figure
60 1A shows the results of affinity purification of the His-fusion protein, and Figure 1B shows the
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mice, whose sera were used for FACS analysis (Figure 1C), a bactericidal assay (Figure 1D), and
ELISA (positive result). These experiments confirm that ORF40-1 is a surface-exposed protein, and

that it is a useful immunogen.
5  Figure 1E shows plots of hydrophilicity, antigenic index, and AMPHI regions for ORF40-1.

Example 2
The following partial DNA sequence was identified in N.meningitidis <SEQ ID 7>

1 ATGTTACGTt TGACTGCtTT AGCCGTATGC ACCGCCCTCG CTTTGGGCGC
51 GTGTTCGCCG CARAATTCCG ACTCTGCCCC ACARGCCAAR GaRCAGGCGG
10 101 TTTCCGCCGC ACAAACCGARA GgCGCGTCCG TTACCGTCAA AACCGCGCGC
151 GGCGACGTTC AAATACCGCA AAACCCCGAA CGCATCGCCG TTTACGATTT
201 GGGTATGCTC GACACCTTGA GCAAACTGGG CGTGAAAACC GGTTTGTCCG
251 TCGATAAAAAR CCGCCTGCCG TATTTAGAGG AATATTTCAA AACGACAARA
301 CCTGCCGGCA CTTTGTTCGA GCCGGATTAC GAAACGCTCA ACGCTTACAR
15 351 ACCGCAGCTC ATCATCATCG GCAGCCGCGC CgCCRAGGCG TTTGACAART
401 TGAARCGAAAT CGCGCCGACC ATCGrmwTGA CCGCCGATAC CGCCAACCTC
451 AAAGAAAGTG CCAArGAGGC ATCGACGCTG GCGCARAATCT TC..

This corresponds to the amino acid sequence <SEQ ID 8; ORF38>:

1 MLRLTALAVC TALALGACSP QNSDSAPQAK EQAVSAAQTE GASVTVKTAR

20 51 GDVQIPQNPE RIAVYDLGML DTLSKLGVKT GLSVDKNRLP YLEEYFKTTK
101 PAGTLFEPDY ETLNAYKPQL IIIGSRAAKA FDKLNEIAPT IXXTADTANL
151 KESAKEASTL AQIF..

Further work revealed the complete nucleotide sequence <SEQ ID 9>:

1 ATGTTACGTT TGACTGCTTT AGCCGTATGC ACCGCCCTCG CTTTGGGCGC
25 51 GTGTTCGCCG CAAAATTCCG ACTCTGCCCC ACAAGCCAAA GAACAGGCGG
101 TTTCCGCCGC ACAARCCGAA GGCGCGTCCG TTACCGTCAA AARCCGCGCGC
151 GGCGACGTTC ARATACCGCA ARACCCCGAA CGCATCGCCG TTTACGATTT
201 GGGTATGCTC GACACCTTGA GCAAACTGGG CGTGAARACC GGTTTGTCCG
251 TCGATARARAR CCGCCTGCCG TATTTAGAGG AATATTTCAA AARCGACARAA
30 301 CCTGCCGGCA CTTTGTTCGA GCCGGATTAC GAAACGCTCA ACGCTTACAA
351 ACCGCAGCTC ATCATCATCG GCAGCCGCGC CGCCARGGCG TTTGACARAT
401 TGAACGAAAT CGCGCCGACC ATCGAAATGA CCGCCGATAC CGCCAACCTC
451 AAAGARAGTG CCAAAGAGCG CATCGACGCG CTGGCGCAAA TCTTCGGCAA
501 ACAGGCGGAA GCCGACAAGC TGAAGGCGGA AATCGACGCG TCTTTTGAAG
35 551 CCGCGARAAC TGCCGCACAA GGTAAGGGCA AAGGTTTGGT GATTTTGGTC
601 AACGGCGGCA AGATGTCGGC TTTCGGCCCG TCTTCACGCT TGGGCGGCTG
651 GCTGCACARA GACATCGGCG TTCCCGCTGT CGATGAATCA ATTABAGAAG
701 GCAGCCACGG TCAGCCTATC AGCTTTGAAT ACCTGAAAGA GAARRAATCCC
751 GRACTGGCTGT TTGTCCTTGA CCGAAGCGCG GCCATCGGCG AAGAGGGTCA
40 801 GGCGGCGAAA GACGTGTTGG ATAATCCGCT GGTTGCCGAAR ACARCCGCTT
851 GGARARAAGG ACAGGTCGTG TACCTCGTTC CTGAAACTTA TTTGGCAGCC
901 GGTGGCGCGC AAGAGCTGCT GAATGCAAGC AAACAGGTTG CCGACGCTTT
951 TAACGCGGCA AAATAA

This corresponds to the amino acid sequence <SEQ ID 10; ORF38-1>:

45 1 MLRLTALAVC TALALGACSP QNSDSAPQAK EQAVSAAQTE GASVTVKTAR
51 GDVQIPONPE RIAVYDLGML DTLSKLGVKT GLSVDKNRLP YLEEYFKTTK
101 PAGTLFEPDY ETLNAYKPQL IIIGSRARKA FDKLNEIAPT IEMTADTANL
151 KESAKERIDA LAQIFGKQAE ADKLKAEIDA SFEARKTAAQ GKGKGLVILV
201 NGGKMSAFGP SSRLGGWLHK DIGVPAVDES IKEGSHGQPI SFEYLKEKNP
50 251 DWLFVLDRSA AIGEEGQAAK DVLDNPLVAE TTAWKKGQVV YLVPETYLAA
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ence reveals a putative prokaryotic membrane lipoprotein

Further work identified the corresponding gene in strain A of N meningitidis <SEQ ID 11>:

1
51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951

ATGTTACGTT
GTGTTCGCCG
TTTCCGCCGC
GGCGARTGTTC
GGGTATGCTC
TCGATAAARA
CCTGCCGGAA
ACCGCAGCTC
TGAACGARAAT
ARAGAAAGTG
AAAGGCGGAA
CCGCGARAAAC
AACGGCGGCA
GCTGCACAAR
GCAGCCACGG
GACTGGCTGT
GGCGGCGAAR
GGAAARAAGG
GGTGGCGCGC
TARCGCGGCA

TGACTGCTTT
CARAATTCCG
ACAATCCGAR
ARATACCGCA
GACACCTTGA
CCGCCTGCCG
CTTTGTTCGA
ATCATCATCG
CGCGCCGACC
CCARAGAGCG
GCCGACAAGC
TGCCGCGCAR
AGATGTCCGC
GACATCGGCG
TCAGCCTATC
TTGTCCTTGA
GACGTGTTGA
ACAAGTCGTT
ARGAGCTACT
AAATAR

AGCCGTATGC ACCGCCCTCG
ACTCTGCCCC ACAAGCCAAA
GGCGTGTCCG TTACCGTCAA
ARACCCCGAR CGTATCGCCG
GCARACTGGG CGTGAARACC
TATTTAGAGG ARTATTTCAA
GCCGGATTAC GRAACGCTCA
GCAGCCGCGC AGCCAAAGCG
ATCGAAATGA CCGCCGATAC
TATCGACGCG CTGGCGCAAA
TGAAGGCGGA ARTCGACGCG

CTTTGGGCGC
GAACAGGCGG
ARCGGCGCGC
TTTACGATTT
GGTTTGTCCG
AACGACAARA
ACGCTTACAA
TTTGACARRAT
CGCCRACCTC
TCTTCGGCAA
TCTTTTGAAG

GGCAAAGGCA AGGGTTTGGT
CTTCGGCCCG TCTTCACGAC
TTCCCGCTGT TGACGAAGCC
AGCTTTGAART ACCTGAAAGA
CCGCAGCGCG GCCATCGGCG
ACAATCCGCT GGTTGCCGAA
TACCTTGTTC CTGAAACTTA
GAATGCAAGC AAACAGGTTG

GATTTTGGTC
TGGGCGGCTG
ATCARAGARG
GAARAAATCCC
AAGAGGGTCA
ACARACCGCTT
TTTGGCAGCC
CCGACGCTTT

This encodes a protein having amino acid sequence <SEQ ID 12; ORF38a>:

1
51
101
151
201
251
301

MLRLTALAVC

TALALGACSP

GDVQIPONFE
PAGTLFEPDY
KESAKERIDA
NGGKMSAFGP
DWLFVLDRSA
GGAQELLNAS

RIAVYDLGML
ETLNAYKPQL
LAQIFGKKAE
SSRLGGWLHK
AIGEEGQAAK
KQVADAFNAA

ONSDSAPQRK EQAVSARQSE
DTLSKLGVKT GLSVDKNRLP
IIIGSRAARKA FDKLNEIAPT
ADKLKAEIDA SFEAAKTAAQ
DIGVPAVDEA IKEGSHGQPI
DVLNNPLVAE TTAWKKGQVV
K*

GVSVTVKTAR
YLEEYFKTTK
IEMTADTANL
GKGKGLVILV
SFEYLKEKNP
YLVPETYLAA

The originally-identified partial strain B sequence (ORF38) shows 95.2% identity over a 165aa

overlap with ORF38a:
10 20 30 40 50 60
orf3g.pep  MLRLTALAVCTALALGACSPQNSDSAPQAKEQAVSAAQTEGASVTVKTARGDVQIPQNPE
I A R R A AN RN AN AE
orf3ga MLRLTALAVCTALALGACSPONSDSAPQAKEQAVSAAQSEGVSVTVKTARGDVQIPQNPE
10 20 30 40 50 60
70 80 90 100 110 120
orf3g.pep  RIAVYDLGMLOTLSKLGVKTGLSVDKNRLPYLEEYFKTTKPAGTLFEPDYETLNAYKPOL
FECEL RO L i e it
orf3sa RIAVYDLGMLDTLSKLGVKTGLSVDKNRLPYLEEY FKTTKPAGTLFEPDYETLNAYKEQL
70 80 90 100 110 120
130 140 150 160

orf38.pep  IIIGSRAAKAFDKLNEIAPTIXXTADTANLKESAKE-ASTLAQIF

CERELUIEERT IV e T e s
orf3sa 11IGSRAAKAFDKLNEIAPTIEMTADTANLKESAKERIDALAQT FGKKREADKLKAE DA
130 140 150 160 170 180
orf3sa SFERAKTAAQGKGKGLVILVNGGKMSAFGPSSRLGGWLHKDIGVPAVDEAIKEGSHGOP I

190 200 210 220 230 240

The complete strain B sequence (ORF38-1) and ORF38a show 98.4% identity in 321 aa overlap:
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orf3Ba.pep RIAVYDLGMLDTLSKLGVKTGLSVDKNRLPYLEEYFKTTKPAGTLFEPDYETLNAYKPQL
AR R AR N AR N RN R RN RN R AR RN RN RN
orf3g-1 RIAVYDLGMLDTLSKLGVKTGLSVDKNRLPYLEEYFKTTKPAGTLFEPDYETLNAYKPQL
orf38a.pep IIIGSRAAKAFDKLNEIAPTIEMTADTANLKESAKERIDALAQI FGKKAEADKLKAEI DA
(NN R AR RN AR R R AR A RN A R A R R RN RN A R A RN RN
orfig-1 IIIGSRAARKAFDKLNEIAPTIEMTADTANLKESAKERIDALAQIFGKQAEADKLKAEIDA
orfifa.pep SFEARKTAAQGKGKGLVILVNGGKMSAFGPSSRLGGWLHKDIGVPAVDEAIKEGSHGQPI
AR RN R N N RN R RN R R N AR R RN R R RN RN R RR RN
orf3s-1 SFEAARKTAARQGKGKGLVILVNGGKMSAFGPSSRLGGWLHKDIGVPAVDESIKEGSHGQPI
orf3Ba.pep SFEYLKEKNPDWLFVLDRSAAIGEEGQAAKDVLNNPLVAETTAWKKGQVVYLVPETYLAL
(RN RN RN RN RN RN R R N NN R AR AR AR U R A R AR R !
orf38-1 SFEYLKEXNPDWLFVLDRSAAIGEEGQAAKDVLDNPLVAETTAWKKGQVVYLVPETYLAA
orflifa.pep GGAQRELLNASKQVADAFNAAK
(RRARRRRRRRERERERRRRE!
orf3g-1 GGAQELLNASKQVADAFNAAK

Computer analysis of these sequences revealed the following:

Homology with a lipoprotein (lipo) of C. jejuni (accession number X82427)

ORF38 and lipo show 38% aa identity in 96 aa overlap:

Orf38: 40 EGASVIVKTARGDVQIPONPERIAVYDLGMLDTLSKLGVKTGLS-VDKNRLPYLEEYFKT 98
EG S VK + G+ + P+NP ++ + DLG+LDT L + ++ vV LP + FK
Lipo: 51 EGDSFLVKDSLGENKTPKNPSKVVILDLGILDTFDALKLNDKVAGVERKNLPKYLOOFKN 110

Orf38: 99 TKPAGTLFEPDYETLNAYKPQLIIIGSRARKAFDKL 134
G + + D+E +NA KP LIII R +K +DKL
Lipo: 111 KPSVGGVQQVDFEAINALKPDLIIISGRQSKFYDKL 146

Based on this analysis, it was predicted that this protein from N, meningitidis, and its epitopes, could

be useful antigens for vaccines or diagnostics.

ORF38-1 (32kDa) was cloned in pET and pGex vectors and expressed in E.coll, as described
above. The products of protein expression and purification were analyzed by SDS-PAGE. Figure
2A shows the results of affinity purification of the His-fusion protein, and Figure 2B shows the
results of expression of the GST-fusion in E.co/i. Purified His-fusjon protein was used to immunise
mice, whose sera were used for Western blot analysis (Figure 2C) and FACS analysis (Figure 2D).
These experiments confirm that ORF38-1 is a surface-exposed protein, and that it is a useful

immunogen.
Figure 2E shows plots of hydrophilicity, antigenic index, and AMPHI regions for ORF38-1.

Example 3

The following N.meningitidis DNA sequence was identified <SEQ ID 13>:
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results of expression of the GST-fusion in E.coli. Purified His-fusion protein was used to immunise
mice, whose sera were used for ELISA, which gave positive results, and for a bactericidal assay
(Figure 3C). These experiments confirm that ORF44-1 is a surface-exposed protein, and that it is

10  a useful immunogen.
Figure 3D shows plots of hydrophilicity, antigenic index, and AMPHI regions for ORF44-1.

Example 4

The following partial DNA sequence was identified in N.meningitidis <SEQ 1D 17>

1 ..GGCACCGAAT TCAAARCCAC CCTTTCCGGA GCCGACATAC AGGCAGGGGT
15 51 GGGTGAARAR GCCCGAGCCG ATGCGAARRT TATCCTAARR GGCATCGTTA
101 ACCGCATCCA AACCGAAGAA AAGCTGGAAT CCAACTCGAC CGTATGGCAA
151 ARGCAGGCCG GAAGCGGCAG CACGGTTGAA ACGCTGAAGC TACCGAGCTT
201 TGAAGGGCCG GCACTGCCTA AGCTGACCGC TCCCGGCGGC TATATCGCCG
251 ACATCCCCAR AGGCRACCTC AARRCCGARR TCGAARAGCT GGCCAAACAG
20 301 CCCGAATATG CCTATCTGAA ACAGCTTCAG ACGGTCAAGG ACGTGAACTG
351 GBAACCAAGTA CAGCTCGCTT ACGACAARATG GGACTATAAAR CAGGAAGGCC
401 TAACCGGAGC CGGAGCCGCA ATTANCGCAC TGGCCGTTAC CGTGGTCACC
451 TCAGGCGCAG GAACCGGAGC CGTATTGGGA TTAANACGNG TGGCCGCCGC
501 CGCARCCGAT GCAGCATTT...

25  This corresponds to the amino acid sequence <SEQ ID 18; ORF49>:

1 ..GTEFKTTLSG ADIQAGVGEK ARADAKIILK GIVNRIQTEE KLESNSTVWQ
51 KQAGSGSTVE TLKLPSFEGP ALPKLTAPGG YIADIPKGNL KTEIEKLAKQ
101 PEYAYLKQLQ TVKDVNWNQV QLAYDKWDYK QEGLTGAGAA IXALAVTVVT
151 SGAGTGAVLG LXRVAAAATD ARF..

30  Further work revealed the compliete nucleotide sequence <SEQ ID 19>:

1 ATGCAACTGC TGGCAGCCGA AGGCATTCAC CAACACCAAT TGAATGTTCA

51 GAARAGTACC CGTTTCATCG GCATCARAGT GGGTAARAAGC AATTACAGCA

101 AARACGAGCT GRACGAAACC ARACTGCCCG TACGCGTTAT CGCCCARAARCA

151 GCCAAAACCC GTTCCGGCTG GGATACCGTA CTCGAAGGCA CCGAATTCAA

35 201 AACCACCCTT TCCGGAGCCG ACATACAGGC AGGGGTGGGT GAAAARGCCC
251 GAGCCGATGC GARRATTATC CTARAAGGCA TCGTTAACCG CATCCARACC

301 GAAGARARAGC TGGAATCCAR CTCGACCGTA TGGCRAAAGC AGGCCGGAAG

351 CGGCAGCACG GTTGAAACGC TGAAGCTACC GAGCTTTGAA GGGCCGGCAC

401 TGCCTAAGCT GACCGCTCCC GGCGGCTATA TCGCCGACAT CCCCAAMGGC

40 451 AACCTCAAAA CCGARATCGA ARAGCTGGCC AAACAGCCCG AATATGCCTA
501 TCTGARACAG CTTCAGACGG TCAAGGACGT GARCTGGAAC CARGTACAGC

551 TCGCTTACGA CAAATGGGAC TATARACAGG AAGGCCTAAC CGGAGCCGGA

601 GCCGCARTTA TCGCACTGGC CGTTACCGTG GTCACCTCAG GCGCAGGAAC

651 CGGAGCCGTA TTGGGATTAR ACGGTGCGGC CGCCGCCGCA ACCGATGCAG
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040% &' ( )L53 1401 TTGTGAGTCT TATCGACCAC TGGGCTTGCC ACACTTTGTA AGTGTTTCAG
1451 GAGAAATGAA ATTACCTAAT AAATTCGGGA ATCGTATGGT TAATGGAAAA
1501 TTAATTATTA ACACTAGAARA TGGCAATGTA TATTTCTCTG TAGGTARART
1551 ATGGAGTACT GTARAATCAA CARRATCAAR TATAAGTGGG GTATCTGTCG
1601 GTTGGGTTTT AAATGTTTCC CCTAATGATT ATTTAARAGA AGCATCTATG
20 1651 AATGATTTCA GAAATAGTAA TCAAAATAAA GCCTATGCAG ARATGATTTC
1701 CCAGACTTTG GTAGGTGAGA GTGTTGGTGG TAGTCTTTGT CTGACAAGAG
1751 CCTGCTTTTC GGTAAGTTCA ACAATATCTA AATCTAAATC TCCTTTTAAA
1801 GATTCAAAARA TTATTGGGGA AATCGGTTTG GGAARGTGGTG TTGCTGCAGG
1851 AGTAGARAAAR ACARTATACA TAGGTAACAT AAAAGATATT GATARATTTA
25 1901 TTAGTGCAARA CATARAAAARAR TAG

This corresponds to the amino acid sequence <SEQ ID 20; ORF49-1>:

()
MLOY&+! && 8
()
()

1 MQLLAAEGIH QHQLNVQKST RFIGIKVGKS NYSKNELNET KLPVRVIAQT
51 AKTRSGWDTV LEGTEFKTTL SGADIQAGVG EKARADAKII LKGIVNRIQT
101 EEKLESNSTV WQKQAGSGST VETLKLPSFE GPALPKLTAP GGYIADIPKG
30 151 NLKTEIEKLA KQPEYAYLKQ LQOTVKDVNWN OVQLAYDKWD YKQEGLTGAG
201 AAIIALAVTV VTSGAGTGAV LGLNGAAAAA TDAAFASLAS QASVSFINNK
251 GNIGNTLKEL GRSSTVKNLM VAVATAGVAD KIGASALNNV SDKQWINNLT
301 VNLANAGSAA LINTAVNGGS LKDNLEANIL RALVNTAHGE AASKIKQLDQ
351 HYIAHRKIAHA IAGCAAARAN KGKCQDGAIG ARVGEILGET LLDGRDPGSL
35 401 NVKDRAKIIA KAKLAAGAVA ALSKGDVSTA ANAARVAVEN NSLNDIQDRL
451 LSGNYALCMS AGGRESFCES YRPLGLPHFV SVSGEMKLPN KFGNRMVNGK
501 LIINTRNGNV YFSVGKIWST VKSTKSNISG VSVGWVLNVS PNDYLKEASM
551 NDFRNSNONK AYAEMISQTL VGESVGGSLC LTRRCFSVSS TISKSKSPFK
601 DSKIIGEIGL GSGVAAGVEK TIYIGNIKDI DKFISANIKK *

40  Computer analysis predicts a transmembrane domain and also indicates that ORF49 has no
significant amino acid homology with known proteins. A corresponding ORF from N.meningitidis

strain A was, however, identified:

ORF49 shows 86.1% identity over a 173aa overlap with an ORF (ORF49a) from strain A of N.

meningitidis:

45 10 20 30
orfd9.pep GTEFKTTLSGADIQAGVGEKARADAKIILK
PEEEPO ettt ket
orf4fa SKNELNETKLPVRVVAQXAATRSGWDTVLEGTEFKTTLAGADIQAGVXEKARVDAKIILK
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orfd9a GIVNRIQSEEKLETNSTVWOKQAGRGSTIETLKLPSFESPTPPKLSAPGGYIVDI PKGNL
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ORF49-1 and ORF49a show 83.2% identity in 457 aa overlap:

orf49a.pep XQLLAEEGIHKHELDVOKSRRFIGIKVGXSNYSKNELNETKLPVRVVAQXAATRSGWDTV
Vo P ba e bbb 10 bR e b e b e i
orf49-1 MQLLAAEGIHQHQLNVQOKSTRFIGIKVGKSNYSKNELNETKLPVRVIAQTAKTRSGWDTV
orf49%a.pep LEGTEFKTTLAGADIQAGVXEKARVDAKIILKGIVNRIQSEEKLETNSTVWQKQAGRGST
RN R N R RN N R R R AR AR R RN R R A RN NI B
orf4s8-1 LEGTEFKTTLSGADIQAGVGEKARADAKIILKGIVNRIQTEEKLESNSTVWQKORGSGST
orf49a.pep IETLKLPSFESPTPPKLSAPGGYIVDIPKGNLKTEIEKLSKQPEYAYLKOLOVAKNINWN
AR N R N R R R R RN NN NN R R N RN N AR AR AN
orf49-1 VETLKLPSFEGPALPKLTAPGGYIADIPKGNLKTEIEKLAKQPEYAY LKQLOTVKDVNWN
orfd%a.pep QVQLAYDRWDYKQEGLTEAGARIIALAVTVVTSGAGTGAVLGLNGAXARATDAAFASLAS
PRI e et e re et b e e e e e e e iy g
orf49-1 OVOLAYDKWDYKQEGLT GAGARI IALAVTVVTSGAGTGAVLGLNGARAAATDAAFASLAS
orf49a.pep QASVSFINNKGDVGKTLKELGRSSTVKNLVVAAATAGVADKIGASALXNVSDKQWINNLT
FEEEYERLE e e 0PN e e PP LR Lttt
orf4%-1 QASVSFINNKGNIGNTLKELGRSSTVKNLMVAVATAGVADKIGASALNNVSDKQWINNLT
orf4%a.pep VNLANAGSAALINTAVNGGSLKDXLEANILAALVNTAHGEAASKIKQLDOHYIVHKIAHA
POLETEL Rt bt e it e i b b=t
orfq49-1 VNLANAGSAALINTAVNGGSLKDNLEANILAALVRTARGEAASKIKQLDQHYIARKIAHA
orf49a.pep IAGCAAAAANKGKCQDGAIGAAVGEIVGEALTNGKNPDTLTAKEREQILAYSKLVAGTVS
RN RN RN RN N e B L A O EE B A R R
orf49-1 AGCAAAAANKGKCQDGAIGAAVGEILGETLLDGRDPGSLNVKDRAKIIAKAKLAAGAVA
orf49a.pep GVVGGDVNAAANAREVAVKNNQLSDXEGREFDNEMTACAKQONXPQLCRKNTVKKYQONVAD
oo PP Paet i Phpettatel o b oseree
orf49-1 ALSKGDVSTAANAAAVAVENNSLNDIODRLLSGNYALCMSAGGAESFCESYRPLGLPHFV
orf49%a.pep KRLAASIAICTDISRSTECRTIRKQELIDSRSLHSSWEAGLIGKDDEWYKLFSKSYTQAD
orfq9-~1 SVSGEMKLPNKFGNRMVNGKLIINTRNGNVYFSVGKIWSTVKSTKSNISGVSVGWVLNVS

S8 940% & ()-3 YA0% & ()-3 %40% & ()-3

CDE] "esW73 ‘Vds%{éT&vQNGM%&\QAS&1?@«95’6%&1&2@?5#%% &()-3

The complete length ORF49a nucleotide sequence <SEQ ID 21> is:

101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951
1001

NTGCAACTGC
AARARGCCGC
ARARCGAACT
GCAGCCACCC
ARCCRCGCTG
GTGTCGATGC
GAARGAARRAT
CGGCAGCACT
CGCCCAAATT
AATCTGAARA
TCTGAAACAG
TTGCTTACGA
GCGGCGATTA
CGGAGCCGTA
CATTCGCCTC
GGCGATGTCG
AAATCTGGTG
CTTCGGCARCT
GTCAACCTAG
CGGCGGCAGC
TCARTACCGC

TGGCAGRAGA
CGCTTTATCG
GAACGARACC
GTTCAGGCTG
GCCGGTGCCG
GAARATTATC
TAGAAACCAA
ATCGAAACGC
GTCCGCACCC
CCGAAATCGA
CTCCAAGTAG
CAGATGGGAC
TCGCACTGGC
TTGGGATTAA
TTTGGCCAGC
GCARAACCCT
GTTGCCGCCG
GANCAATGTC
CCAATGCGGG
CTGAAAGACA
GCATGGAGAA

AGGCATCCAC
GCATCAAGGT
AARTTGCCTG
GGATACCGTG
ACATTCAGGC
CTCAAAGGCA
CTCAACCGTA
TAARACTGCC
GGCGGNTATA
AAAGCTGTCC
CGAAAAARCAT
TACAAACAGG
CGTTACCGTG
ACGGTGCGNC
CAGGCTTCCG
GAAAGAGCTG
CTACCGCAGG
AGCGATAAGC
CAGTGCCGCA
NTCTGGAAGC
GCAGCCAGTA

ARGCACGAGT
AGGTNAGAGC
TCCGCGTCGT
CTCGAAGGTA
AGGTGTANGC
TTGTGAACCG
TGGCAGAAAC
CAGCTTCGAA
TCGTCGACAT
AARCAGCCCG
CAACTGGAAT
AGGGCTTAAC
GTCACCTCARG
CGCCGCCGCA
TATCGTTCAT
GGCAGAAGCA
CGTAGCCGAC
AGTGGARTCAA
CTGATTAATA
GAATATCCTT
ARATCAARCA

TGGATGTCCA
AATTACAGTA
CGCCCAARNT
CCGAATTCAA
GAARARGCCC
TATCCAGTCG
AGGCCGGACG
AGCCCTACTC
TCCGRAAGGC
AGTATGCCTA
CAGGTGCAGC
CGAAGCAGGT
GCGCAGGAAC
ACCGATGCAG
CAACAACARA
GCACGGTGAA
ARAATCGGCG
CARACCTGACC
CCGCTGTCAA
GCGGCTTTGG
GTTGGATCAG
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651 * ETXTDIEGIT RIKYEIPTLD RTGKPDGGFK EISSIKTVYN PKXFXDDKIL
701 OMAQXAXSQG YSKASKIAQN ERTKSISERK NVIQFSETFD GIKFRXYXDV
751 NTGRITNIHP E*

Based on the presence of a putative transmembrane domain, it is predicted that these proteins from

N.meningitidis, and their epitopes, could be useful antigens for vaccines or diagnostics.

45 Example$
The following partial DNA sequence was identified in N.meningitidis <SEQ ID 23>

1 ..CGGATCGTTG TAGGTTTGCG GATTTCTTGC GCCGTAGTCA CCGTAGTCCC
51 AARGTATAACC CAAGGCTTTG TCTTCGCCTT TCATTCCGAT AAGGGATATG
101 ACGCTTTGGT CGGTATAGCC GTCTTGGGAA CCTTTGTCCA CCCAACGCAT
50 151 ATCTGCCTGC GGATTCTCAT TGCCGCTTCT TGGCTGCTGA TTTTTCTGCC
201 TTCGCGTTTT TCAACTTCGC GCTTGAGGGC TTCGGCATAT TTGTCGGCCA
251 ACGCCATTTC TTTCGGATGC AGCTGCCTAT TGTTCCAATC TACATTCGCA
301 CCCACCACAG CACCACCACT ACCACCAGTT GCATAG

This corresponds to the amino acid sequence <SEQ ID 24; ORF50>:

55 1 ..RIVVGLRISC AVVTVVPSIT QGFVFAFHSD KGYDALVGIA VLGTFVHPTH
51 ICLRILIAAS WLLIFLPSRF STSRLRASAY LSANAISFGC SCLLFQSTFA
101 PTTAPPLPPV A*
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1151
1201
1251
1301
1351
1401
1451
1501
1551
1601
1651
1701
1751
1801
1851
1901
1951
2001
2051
2101

TGCAGCTGAT TCAGAAGCTG GTGACGGTGG CGACGTTGTG GATTGGCGCAR
CGGCTGGTAA TTGAGAGCAA GCTGACGGTG GGGCAGCTGA TTGCGTTTAR
TATGCTCTCG GGACAGGTGG CGGCGCCTGT TATCCGTTTG GCGCAGTTGT
GGCAGGATTT CCAGCAGGTG GGGATTTCGG TGGCGCGTTT GGGGGATATT
CTGAATGCGC CGACCGAGAA TGCGTCTTCG CATTTGGCTT TGCCCGATAT
CCGGGGGGAG ATTRCGTTCG ARCATGTCGA TTTCCGCTAT AAGGCGGACG
GCAGGCTGAT TTTGCAGGAT TTGAACCTGC GGATTCGGGC GGGGGAAGTG
CTGGGGATTG TGGGACGTTC GGGGTCGGGC AAATCCACAC TCACCAAATT
GGTGCAGCGT CTGTATGTAC CGGAGCAGGG RACGGGTGTTG GTGGACGGCA
ACGATTTGGC TTTGGCCGCT CCTGCCTGGC TGCGGCGGCA GGTCGGCGTG
GTCTTGCAGG AGAATGTGCT GCTCAACCGC AGCATACGCG ACAATATCGC
GCTGACGGAT ACGGGTATGC CGCTGGAACG CATTATCGAA GCAGCCAAAC
TGGCGGGCGC ACACGAGTTT ATTATGGAGC TGCCGGAAGG CTACGGCACC
GTGGTGGGCG ARCAAGGGGC CGGCTTGTCG GGCGGACAGC GGCAGCGTAT
TGCGATTGCC CGCGCGTTAA TCACCAATCC GCGCATTCTG ATTTTTGATG
AAGCCACCAG CGCGCTGGAT TATGAAAGTG ARCGAGCGAT TATGCAGAAC
ATGCAGGCCA TTTGCGCCAR CCGGACGGTG CTGATTATCG CCCACCGTCT
GTCCACTGTT ARAACGGCAC ACCGGATCAT TGCCATGGAT AAAGGCAGGA
TTGTGGAAGC GGGAACACAG CAGGAATTGC TGGCGAAGCC GAACGGATAT
TACCGCTATC TGTATGATTT ACAGAACGGG TAG

This corresponds to the amino acid sequence <SEQ ID 28; ORF39-1>:

1
51
101
151
201
251
301
351
401
451
501
551
601
651
701

MSIVSAPLPA LSALIILAHY HGIAANPADI QHEFCTSAQS DLNETQWLLA
AKSLGLKAKV VRQPIKRLAM ATLPALVWCD DGNHFILAKT DGEGEHAQFL
IODLVTNKSA VLSFAEFSNR YSGKLILVAS RASVLGSLAK FDFTWEFIPAV
IKYRRLFFEV LVVSVVLQOLF ALITPLFFQV VMDKVLVHRG FSTLDVVSVA
LLVVSLFEIV LGGLRTYLFA HTTSRIDVEL GARLFRHLLS LPLSYFEHRR
VGDTVARVRE LEQIRNFLTG QALTSVLDLA FSFIFLAVMW YYSSTLTWVV
LASLPAYAFW SAFISPILRT RLNDKFARNA DNQSFLVESI TAVGTVKAMA
VEPQMTQRWD NQLAAYVASG FRVTKLAVVG QOGVQLIQKL VTVATLWIGA
RLVIESKLTV GQLIAFNMLS GQVAAPVIRL AQLWQDFQQV GISVARLGDI
LNAPTENASS HLALPDIRGE ITFEHVDFRY KADGRLILQD LNLRIRAGEV
LGIVGRSGSG KSTLTKLVQR LYVPEQGRVL VDGNDLALAR PAWLRRQVGV
VLQENVLLNR SIRDNIALTD TGMPLERIIE AAKLAGAHEF IMELPEGYGT
VVGEQGAGLS GGQRORIAIA RALITNPRIL IFDEATSALD YESERAIMON
MOAJICANRTV LIIAHRLSTV KTAHRIIAMD KGRIVEAGTQ QELLRKPNGY
YRYLYDLONG *

Computer analysis of this amino acid sequence gave the following results:

Homology with a predicted ORF from N.meningitidis (strain A)

ORF39 shows 100% identity over a 165aa overlap with an ORF (ORF39a) from strain A of N

meningitidis:

orf39.pep

orfiga

orf39.pep
orf39%a

orf39.pep

orf39%a

orf39.pep

10 20 30

KFDFTWFIPAVIKYRRLFFEVLVVSVVLQL

PEEEET Ve eyt

AVLSFAEFSNRYSGKLILVASRASVLGSLAKFDFTWFIPAVIKYRRLEFEVLVVSVVLOL
110 120 130 140 150 160

40 50 60 70 80 90
FALITPLFFQVVMDKVLVHRGFSTLDVVSVALLVVSLFEIVLGGLRTYLFAHTTSRIDVE
IR RN R AR R R R RN R NN NN R N R AR R R AR R RN AR RN RN
FALITPLFFQVVMDKVLVHRGFSTLDVVSVALLVVSLFEIVLGGLRTYLFAHTTSRIDVE

170 180 190 200 210 220

100 110 120 130 140 150
LGARLFRHLLSLPLSYFEHRRVGDTVARVRELEQIRNFLTGOALTSVLDLAFSFIFLAVM
POLLERT TR e e e bty b e et bbbt ey
LGARLFRHLLSLPLSYFEHRRVGDTVARVRELEQIRNFLTGOALTSVLDLAFSFIFLAVM

230 240 250 260 270 280

160 170 180 190 200 210
WYYSSTLTWVVLASLXXXXXXX XX XX XX XXXXXXXXXXXXXXXICANRTVLIIABRLSTV
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orf39a &Lié;él#&$¢£;;£PAYAFWSAFISPILRTRLNDKFARNADNQSFLVESITAVGTVKAM
290 300 310 320 330 340

ORF39-1 and ORF39a show 99.4% identity in 710 aa overlap:

5 orf39-1.pep MSIVSAPLPALSALIILAHYHGIAANPADIQHEFCTSAQSDLNETOWLLAAKSLGLKAKY
KRR RN RN RN R RN R R RN RN RN A RN NN RN
. orf39a MSIVSAPLPALSALIILAHYHGIAANPADIQHEFCTSAQSDLNETQWLLARKSLGLKAKV
orf39-1.pep VRQPIKRLAMATLPALVWCDDGNHFILAKT DGEGEHAQFLIQDLYTNKSAVLS FAEFSNR
10 ERRREER R RN E RN R RN AR R R R RN R R R R RN RN R AR RN
orfida VRQPIKRLAMATLPALVWCDDGNHFILAKTDGGGEHAQYLIQDLTTNKSAVLS FAEFSNR
orf39-1.pep YSGKLILVASRASVLGSLAKFDFTWFIPAVIKYRRLFFEVLVVSVVLQLFALITPLFFQV
RN R RN R R RN R RN RN RN R R R RN N R RN R RN RR RN ERRRRN NN
15 orf39a YSGKLILVASRASVLGSLAKFDFTWFIPAVIKYRRLFFEVLVVSVVLOLFALITPLFFQV
. orf39-1.pep VMDKVLVHRGFSTLDVVSVALLVVSLFEIVLGGLRTYLFAHTTSRIDVELGARLFRHLLS
FUELIEEN Rl b e LR i it
20 orf39a VMDKVLVHRGFSTLDVVSVALLVVSLFEIVLGGLRTYLFAHTTSRIDVELGARLFRHLLS
orf39-1.pep LPLSYFEHRRVGDTVARVRELEQIRNFLTGOALTSVLDLAFSFIFLAVMWYYSSTLTWVV
RN RN AR RN RN RN NN RN R AN AR RN ERENNNRRNENEE
orf3%a LPLSYFEHRRVGDTVARVRELEQIRNFLTGOALTSVLDLAFSFIFLAVMWYYSSTLTWVV
25 orf39-1.pep LASLPAYAFWSAFISPILRTRLNDKFARNADNQSFLVESITAVGTVKAMAVEPQMTQRWD
IHIIHIHHIIIIIllllllllIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIHH
' orf3%a LASLPAYAFWSAFISPILRTRLNDKFARNADNQSFLVESITAVGTVKAMAVE POMTQRWD
orf39-1.pep NOQLAAYVASGFRVTKLAVVGQOGVOLIQOKLVTVATLWIGARLVIESKLTVGQLIAFNMLS
30 (RN R AR A N RN A N RN N RN R N R R R EEE AR N
orf39a NQLAAYVASGFRVTKLAVVGQQGVOLIQKLVTVATLWIGARLVIESKLTVGOLIAFNMLS
orf39-1.pep GQVARPVIRLAQLWODFQQOVGI SVARLGDILNAPTENASSHLALPDIRGEITFEHVDFRY
PECLLEE b e e e
35 orf3%a GOVAAPVIRLAQLWQDFOQVGI SVARLGDILNAPTENASSHLALPDIRGEITFEHVDFRY
orf39~-1.pep KADGRLILODLNLRIRAGEVLGIVGRSGSGKSTLTKLVQRLYVPEQGRVLVDGNDLALAA
LUV T T O e e bttt vt einln
40 orf3%a KADGRLILQDLNLRIRAGEVLGIVGRSGSGKSTLTKLVORLYVPAQGRVLVDGNDLALAA
orf39-1.pep PAWLRRQVGVVLQENVLLNRSIRDNIALTDTGMPLERI IEAAKLAGAHEFIMELPEGYGT
RN AR RN RN RN RN R RN AR RN RN RN R A R RN RN RRRRARNRRERE
orf3ga PAWLRROVGVVLOENVLLNRSIRDNIALTDTGMPLERT IEAAKLAGAHEFIMELPEGYGT
45 orf39-1.pep VVGEQGAGLSGGORQRIATARALITNPRILIFDEATSALDYESERAIMONMOAICANRTV
RN RN AR R AR NN R AR RN RN AR R RRRRERRRRR RN
orf3%a VVGEQGAGLSGGQRQRIATARALITNPRILI FDEATSALDYESERAIMONMOAICANRTYV
orf39-1.pep LIIAHRLSTVKTAHRI IAMDKGRIVEAGTQRELLAKPNGYYRYLYDLONGX
50 PEEETLEb st rn e e et rrersrriribrreeeret

orf3%a LIIARRLSTVKTAHRIIAMDKGRIVEAGTQQELLAKPNGYYRYLYDLONGX

The complete length ORF39a nucleotide sequence <SEQ ID 29> is:

1 ATGTCTATCG TATCCGCACC GCTCCCCGCC CTTTCCGCCC TCATCATCCT

51 CGCCCATTAC CACGGCATTG CCGCCAATCC TGCCGATATA CAGCATGAAT

55 101 TTTGTACTTC CGCACAGAGC GATTTAAATG AARACGCAATG GCTGTTAGCC
151 GCCAAATCTT TGGGATTGAR GGCARAGGTA GTCCGCCAGC CTATTAAACG

201 TTTGGCTATG GCGACTTTAC CCGCATTGGT ATGGTGTGAT GACGGCAACC

251 ATTTTATTTT GGCTAAAACA GACGGTGGGG GTGAGCATGC CCAATATCTA

301 ATACAGGATT TAACTACGAA TAAGTCTGCG GTATTGTCTT TTGCCGAATT

60 351 TTCTAACAGA TATTCGGGCA AACTGATATT GGTTGCTTCC CGCGCTTCGG
401 TATTGGGCAG TTTGGCAAAG TTTGACTTTA CCTGGTTTAT TCCGGCGGTA

451 ATCAAATACC GCCGGTTGTT TTTTGAAGTA TTGGTGGTGT CGGTGGTGTT

501 GCAGCTGTTT GCGCTGATTA CGCCTCTGTT TTTCCAAGTG GTGATGGACA

551 AGGTGCTGGT ACATCGGGGA TTCTCTACTT TGGATGTGGT GTCGGTGGCT

65 601 TTGTTGGTGG TGTCGCTGTT TGAGATTGTG TTGGGCGGTT TGCGGACGTA
651 TCTGTTTGCA CATACGACTT CACGTATTGA TGTGGRATTG GGCGCGCGTT
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This encodes a protein having amino acid sequence <SEQ ID 30>:

1
51
101
151
201
251
301
351
401
151
501
551
601
651
701

~G910% ) & ()-(010% ) & (
G

CTTGACCGGT
TCTTTCTGGC
TTGGCTTCGT
ACTGCGGACG
CGTTTTTAGT
GTGGAGCCGC
GGCTTCGGGA
TGCAGCTGAT
CGGCTGGTAA
TATGCTCTCG
GGCAGGATTT
CTGAATGCGC
CCGGGGGGAG
GCAGGCTGAT
CTGGGGATTG
GGTGCAGCGT
ACGATTTGGC
GTCTTGCAGG
GCTGACGGAT
TGGCGGGCGC
GTGGTGGGCGE
TGCGATTGCC
ARGCCACCAG
ATGCAGGCCA
GTCCACTGTT
TTGTGGARGC
TACCGCTATC

CAGGCGCTGA
GGTGATGTGG
TGCCTGCCTA
CGTCTGAACG
AGAAAGCATC
AGATGACGCA
TTTCGGGTAA
TCAGARGCTG
TTGAGAGCAA
GGARCAGGTGG
CCAGCAGGTG
CGACCGAGAA
ATTACGTTCG
TTTGCAGGAT
TGGGACGTTC
CTGTATGTAC
TTTGGCCGCT
AGARATGTGCT
ACGGGTATGC
ACACGAGTTT
ARCAAGGGGC
CGCGCGTTAA
CGCGCTGGAT
TTTGCGCCARA
AAAACGGCAC
GGGAACACAG
TGTATGATTT

& ()-Y

CTGCCTTTAT
GGTGCGGGAA
CTTCGGTGTT
TATTACAGCT
TGCGTTTTGG
ATARGTTCGC
ACTGCGGTGG
GCGTTGGGAC
CGAARGTTGGC
GTGACGGTGG
GCTGACGGTG
CGGCGCCTGT
GGGATTTCGG
TGCGTCTTCG
AACATGTCGA
TTGARCCTGC
GGGGTCGGGC
CGGCGCAGGG
CCTGCTTGGC
GCTCAACCGC
CGCTGGAACG
ATTATGGAGC
CGGCTTGTCG
TCACCAARTCC
TATGARAGTG
CCGGACGGTG
ACCGGATCAT
CAGGARATTGC
ACAGAACGGG

():G 10%7 & ()- Y@l
G
| R ptedrkict

TTGGAGCAGA
GGATTTGGCG
CCACTCTGAC
TCGGCATTTA
GCGCAATGCA
GTACGGTAARA
AATCAGTTGG
GGTGGTCGGC
CGACGTTGTG
GGGCAGCTGA
TATCCGTTTG
TGGCGCGTTT
CATTTGGCTT
TTTCCGCTAT
GGATTCGGGC
AARTCCACAC
ACGGGTGTTG
TGCGGCGGCA
AGCATACGCG
CATTATCGAA
TGCCGGAAGG
GGCGGACAGC
GCGCATTCTG
AACGAGCGAT
CTGATTATCG
TGCCATGGAT
TGGCGARGCC
TAG

MSIVSAPLPA LSALIILAHY HGIAANPADI QHEFCTSAQS
AKSLGLKAKV VRQPIKRLAM ATLPALVWCD
IQDLTTNKSA VLSFAEFSNR YSGKLILVAS

IKYRRLFFEV

LLVVSLFEIV
VGDTVARVRE

LASLPAYAEW

LVVSVVLQLE
LGGLRTYLFA
LEQIRNFLTG
SAFISPILRT

VEPQMTQRWD

RLVIESKLTV
LNAPTENASS
LGIVGRSGSG
VLQENVLLNR
VVGEQGAGLS
MOAICANRTV
YRYLYDLONG

NQLAAYVASG
GQLIAFNMLS
HLALPDIRGE
KSTLTKLVQR
SIRDNIALTD
GGQRQRIAIA
LIIAHRLSTV

w

ALITPLFFQV
HTTSRIDVEL
QALTSVLDLA

DGNHFILAKT
RASVLGSLRK
VMDKVLVHRG
GARLFRHLLS
FSFIFLAVMW

RLNDKFARNA
FRVTKLAVVG
GQVAAPVIRL
ITFEHVDFRY
LYVPAQGRVL
TGMPLERIIE
RALITNPRIL
KTAHRIIAMD

DNQSFLVESI
QOGVQLIQKL
AQLWQDFQQV
KADGRLILQD
VDGNDLALRA
AAKLAGAHEF
IFDEATSALD
KGRIVEAGTQ

ORF39a is homologous to a cytolysin from A pleuropneumoniae:

109 ) & ()-Y 10%
109 ) & ()-Y 10% ) & ()-Y 5~
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| 10% )

1099 ) & ()-Y 10% )
_A*910% ) & ' ~1910%

CC'I)ATT%IGg )GCAC G’;é’;glo% ) & 910% )

TTCGCAATTT
TTTTCGTTTA
TTGGGTGGTA
TCAGTCCGAT
GACAACCAGT
GGCGATGGCG
CGGCTTATGT
CRGCAGGGGG
GATTGGCGCA
TTGCGTTTAA
GCGCAGTTGT
GGGGGATATT
TGCCCGATAT
AAGGCGGACG
GGGGGAAGTG
TCACCAARATT
GTGGACGGCA
GGTCGGCGTG
ACAATATCGC
GCAGCCAAAC
CTACGGCACC
GGCAGCGTAT
ATTTTTGATG
TATGCAGAAC
CCCACCGTCT
ARAGGCAGGA
GAACGGATAT

DLNETQWLLA
DGGGEHAQYL
FDFTWFIPAV
FSTLDVVSVA
LPLSYFEHRR
YYSSTLTWVY
TAVGTVKAMR
VTVATLWIGA
GISVARLGDI
LNLRIRAGEV
PAWLRRQVGV
IMELPEGYGT
YESERAIMON
QELLAKPNGY

splP26760|RT1B_ACTPL RTX-I TOXIN DETERMINANT B (TOXIN RTX-I SECRETION ATP-

BINDING PROTEIN)

(APX-IB)

(HLY-IB)

(CYTOLYSIN IB)

(CLY-IB)

>g1197137|pir{iD43599 cytolysin IB - Actinobacillus pleuropneumoniae (serotype 9)

>gi|38944
Score =
Query: 20
Sbijct: 20
Query: 80

Sbjct: 79

Query: 140

(X61112) ClyI-B protein
931 bats (2379),
Identities = 472/690 (68%),

540/690

[Actinobacillus pleuropneumoniae] Length = 707
Expect = 0.0

Positives = (77%), Gaps = 3/690 (0%)

YHGIAANPADIQHEFCTSAQSDLNETQWXXXXXXXXXXXXVVRQPIKRLAMATLPALVWC 79
YH IA NP +++H+F +
YHNIAVNPEELKHKFDLEGKG- LOLTAWLLARKSLELKAKQVKKATIDRLAFTALPALVWR 78

L+ T W

V++ I RLA

LPALVW

DDGNHFILAKTDGGGEHAQYLIQDLTTNKSAVLSFAEFSNRYSGKLILVASRASVLGSLA 139
+DG HFIL K D E +YLI DL T+
EDGKHFILTKIDN--~-EAKKYLIFDLETHNPRILEQAEFESLYQGKLILVASRASIVGKLA 136

KFDFTWFIPAVIKYR+

ITPLFFQVVMDKVLVHRGF
Sbjct: 137 KFDFTWFIPAVIKYRKIFIETLIVSIFLQIFALITPLFFQUVMDKVLVHRGFSTLNVITV 196

+L AEF + Y GKLILVASRAS++G LA

KFDFTWEFIPAVIKYRRXXXXXXXXXXXXXXXXXITPLFFQVVMDKVLVHRGEFXXXXXXXX 199

Query: 200 XXXXXXXFEIVLGGLRTYLFAHTTSRIDVELGARLFRHLLSLPLSYFEHRRVGDTVARVR 259
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& ()-G 9109 ) & ()-G910% ) & ()-DP10% ) & ()-G910% )

& ()-g\]j_A*9109% "' ~1910% ) & ()-G910% ) & ()-E910% ) & ()-(P10% )

& ()-G ~+ TOLcFpob0%a) & ()-@10% ) & ()-@10% ) & ()- GCFsDre) )

& ()-G(1910% ) & ()-@10% ) & ()-Gl23@" A)910% ) & ' ~1910% )

& ()-G910% ) & ()-G 9109 o dhars-FRIAWovire L irdri G rrsvre Mot @) ) & 1910%

) & ()-P10% ) sbjct: 197 ALAIVVLFEIVLNGLRTYIFAHSTSRIDVELGARLFRHLLALPISYFENRRVGDTVARVR 256

Query: 260 ELEQIRNFLTGQALTSVLDLAFSFIFLAVMWYYSSTLTWVVLASLPAYAFWSAFISPILR 319
5 EL+QIRNFLTGQALTSVLDL FSFIF AVMWYYS LT V+L SLP Y WS FISPILR
Sbjct+ 257 ELDQIRNFLTGQALTSVLDLMFSFIFFAVMWYYSPKLTLVILGSLPFYMGWSIFISPILR 316

Query: 320 TRLNDKFARNADNQSFLVESITAVGTVKAMAVEPQMTQRWDNQLAAYVASGFRVTKLAVV 379
RL++KFAR ADNQSFLVES+TA+ T+KA+AV POMT WD QLA+YV++GFRVT LA +
10 Sbjct: 317 RRLDEKFARGADNQSFLVESVTAINTIKALAVTPOMTNTWDKQLASYVSAGFRVITLATI 376

Query: 380 GQQGVOLIQKLVTVATLWIGARLVIESKLTVGQLIAFNMLSGQVAAPVIRLAQLWQDFQQ 439
GQOGVQ IQK+V V TLW+GA LVI L++GQLIAFNMLSGQV APVIRLAQLWODFQQ
Shjct: 377 GOQGVOFIQKVVMVITLWLGAHLVISGDLSIGQLIAFNMLSGOVIAPVIRLAQLWODFQQ 436

15
Query: 440 VGISVARLGDILNAPTENASSHLALPDIRGEITFEHVDFRYKADGRLILODLNLRIRAGE 499
VGISV RLGD+LN+PTE+ LALP+I+G+ITF ++ FRYK D +IL D+NL I+ GE
Sbjct: 437 VGISVTRLGDVLNSPTESYQGKLALPEIKGDITFRNIRFRYKPDAPVILNDVNLSIQQGE 496
20 Query: 500 VLGIVGRSGSGKSTLTKLVQORLYVPAQGRVLVDGNDLALAAPAWLRROVGVVLQENVLLN 559

V+GIVGRSGSGKSTLTKL+QR Y+P G+VL+DG+DLALA P WLRRQVGVVLQ+NVLLN
Sbyct: 497 VIGIVGRSGSGKSTLTKLIQRFYIPENGQVLIDGHDLALADPNWLRRQVGVVLQODNVLLN 556

Query: 560 RSIRDNIALTDTGMPLERIIEAAKLAGAHEFIMELPEGYGTVVGEQGAGLSGGQORQRIAI 619
25 RSIRDNIAL D GMP+E+I+ AAKLAGAKEFI EL EGY T+VGEQGAGLSGGQRQRIAI
Sbjct: 557 RSTRDNIALADPGMPMEKIVHAAKLAGAHEFISELREGYNTIVGEQGAGLSGGQRORIAI 616

Query: 620 ARALITNPRILIFDEATSALDYESERAIMONMOATCANRTVLIIAHRLSTVKTAHRIIAM 679
ARAL+ NP+ILIFDEATSALDYESE IM+NM IC RTV+IIAHRLSTVK A RII M
! 30 Sbjct: 617 ARALVNNPKILIFDEATSALDYESEHIIMRNMHQICKGRTVIIIAHRLSTVKNADRIIVM 676

Query: 680 DKGRIVEAGTQQELLAKPNGYYRYLYDLON 709
+KG+IVE G +ELLAR PNG Y YL+ LQ+
Shjct: 677 EKGQIVEQGKHKELLADPNGLYHYLHQLOS 706

35
Homology with the HIyB leucotoxin secretion ATP-binding protein of Haemophilus
actinomycetemcomitans {accession number X53955)
' ORF39 and HlyB protein show 71% and 69% amino acid identity in 167 and 55 overlap at the N-
and C-terminal regions, respectively:
' 40 Orf39 1 KFDFTWFIPAVIKYRRXXXXXXXXXXXXXXXXXITPLFFQVVMDKVLVHRGFXXXXXXXX 60

KFDFTWFIPAVIKYR+ ITPLFFQVVMDKVLVHRGF
HlyB 137 KFDFTWFIPAVIKYRKIFIETLIVSIFLOIFALITPLFFQVVMDKVLVHRGFSTLNVITV 196

Orf39 61 XXXXXXXFEIVLGGLRTYLFAHTTSRIDVELGARLFRHLLSLPLSYFEHRRVGDTVARVR 120
45 FEI+LGGLRTY+FAH+TSRIDVELGARLFRHLL+LP+SYFE RRVGDTVARVR
HlyB 197 ALAIVVLFEIILGGLRTYVFAHSTSRIDVELGARLFRHLLALPISYFEARRVGDTVARVR 256
Orf39 121 ELEQIRNFLTGQALTSVLDLAFSFIFLAVMWYYSSTLTWVVLASLIC 167
EL+QIRNFLTGQALTS+LDL FSFIF AVMWYYS LT VVL SL C
50 HlyB 257 ELDQIRNFLTGQALTSILDLLFSFIFFAVMWYYSPKLTLVVLGSLEC 303
//
Orf39 166 ICANRTVLIIAHRLSTVKTAHRIIAMDKGRIVEAGTQQELLANXNGYYRYLYDLO 220

55 IC NRTVLIIAKERLSTVK A RII MDKG I+E G QELL + G Y YL+ LQ
HlyB 651 ICQNRTVLIIAHRLSTVKNADRIIVMDKGEIIEQGKHQELLKDEKGLYSYLHQLQ 705

Based on this analysis, it is predicted that this protein from N.meningitidis, and its epitopes, could

be useful antigens for vaccines or diagnostics.

Example 7

60  The following partial DNA sequence was identified in N meningutidis <SEQ ID 31>



& ()-G ~(1910% ) & ()-G(1910% ) & ()-010% ) & ()-G L _=)910% )
1910% ) & ()-G910% ) & ()-®010% ) & ()-G ~1910% ) & ()-G 910% )
& ()-G  cF)910% ) & ()-(10% ) & ()-G ~1910% ) & ()-d 910%
& ()-@10% ) &dPpsGi-JKLS A)910% ) & '~1910% ) & () - G FETaBg/08103
& ()-®10% ) & ()-G ~1910% ) & ()-G=dt§910% ) & ,10% & ()-910% )
&'()-G ~(1910% ) 1 ATGARATACT TGATCCGCAC CGCCTTACTC GCAGTCGCAG CCGCCGGCAT

51 CTACGCCTGC CAARCCGCAAT CCGAAGCCGC AGTGCAAGTC AAGGCTGAAA

101 ACAGCCTGARC CGCTATGCGC TTAGCCGTCG CCGACAAACA GGCAGAGATT
151 GACGGGTTGA ACGCCCAARk sGACGCCGAA ATCAGA...

5  This corresponds to the amino acid sequence <SEQ ID 32; ORF52>:

1 MKYLIRTALL AVAAAGIYAC QOPQSEAAVQV KAENSLTAMR LAVADKQAEI
51 DGLNAQXDAE IR..

Further work revealed the complete nucleotide sequence <SEQ ID 33>:

1 ATGAAATACT TGATCCGCAC CGCCTTACTC GCAGTCGCAG CCGCCGGCAT
10 51 CTACGCCTGC CAACCGCAAT CCGAAGCCGC AGTGCAAGTC AAGGCTGAAA
101 ACAGCCTGAC CGCTATGCGC TTAGCCGTCG CCGACAAACA GGCAGAGATT
151 GACGGGTTGA ACGCCCAAAT CGACGCCGAA ATCAGACAAC GCGAAGCCGA
201 AGAATTGARR GACTACCGAT GGATACACGG CGACGCGGAR GTGCCGGAGC
251 TGGARAAATG A

15  This corresponds to the amino acid sequence <SEQ ID 34; ORF52-1>:

1 MKYLIRTALL AVAAAGIYAC QPQSEARAVQV KAENSLTAMR LAVADKQAEI
51 DGLNAQIDAE IRQREAEELK DYRWIHGDAE VPELEK*

Computer analysis of this amino acid sequence predicts a prokaryotic membrane lipoprotein lipid

attachment site (underlined).

20 ORF52-1 (7kDa) was cloned in the pGex vectors and expressed in E.coli, as described above. The
products of protein expression and purification were analyzed by SDS-PAGE. Figure 4A shows
the results of affinity purification of the GST-fusion. Figure 4B shows plots of hydrophilicity,
antigenic index, and AMPHI regions for ORF52-1.

Based on this analysis, it is predicted that this protein from N.meningitidis, and its epitopes, could

25  be useful antigens for vaccines or diagnostics.

Example 8
The following DNA sequence was identified in N.meningitidis <SEQ ID 35>

1 ATGGTTATCG GAATATTACT CGCATCAAGC AAGCATGCTC TTGTCATTAC
51 TCTATTGTTA AARTCCCGTCT TCCATGCATC CAGTTGCGTA TCGCGTTsSGG
30 101 CAATACGGAR TARPRLCTGC TGTTCTGCTT TGGCTAAATT TGCCAAATTG
151 TTTATTGTTT CTTTAGGaGC AGCTTGCTTA GCCGCCTTCG CTTTCGACAA
201 CGCCCCCACA GGCGCTTCCC AAGCYTTGCC TACCGTTACC GCACCCGTGG
251 CGATTCCCGC GCCCGCTTCG GCAGCCTGA

This corresponds to the amino acid sequence <SEQ ID 36; ORF56>:

35 1 MVIGILLASS KHALVITLLL NPVFHASSCV SRXAIRNKIC CSALAKFAKL
51 FIVSLGAACL AAFAFDNAPT GASQALPTVT APVAIFAPAS AA*

Further work revealed the complete nucleotide sequence <SEQ ID 37>:

1 ATGGCTTGTA CAGGTTTGAT GGTTTTTCCG TTAATGGTTA TCGGAATATT
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25 51 LPTMGTVAAW VAVIWAYLMI ESEKNGRY*

Based on this analysis, it is predicted that this protein from N.meningitidis, and its epitopes, could

be useful antigens for vaccines or diagnostics.

Example 11
30 The following DNA sequence was identified in N.meningitidis <SEQ ID 45>

1 ATGTTTCARA ATTTTGATTT GGGCGTGTTC CTGCTTGCCG TCCTCCCCGT
51 GCTGCCCTCC ATTACCGTCT CGCACGTGGC GCGCGGCTAT ACGGCGCGCT
101 ACTGGGGAGA CAACACTGCC GAACAATACG GCAGGCTGAC ACTGAACCCC
151 CTGCCCCATA TCGATTTGGT CGGCACAATC ATCYTACCGC TGCTTACTTT
35 201 GATGTTCACG CCCTTCCTGT TCGGCTGGGC GCGTCCGATT CCTATCGATT
251 CGCGCAACTT CCGCAACCCG cGCCTTGCCT GGCGTTGCGT TGCCGCGTCC
301 GGCCCGCTGT CGAATCTAGC GATGGCTGTw CTGTGGGGCG TGGTTTTGGT
351 GCTGACTCCG TATGTCGGCG GGGCGTATCA GATGCCGTTG GCTCARATGG
401 CAAACTACGG TATTCTGATC AATGCGATTC TGTTCGCGCT CAACATCATC
40 451 CCCATCCTGC CTTGGGACGG CGGCATTTTC ATCGACACCT TCCTGTCGGC
501 GAAATATTCG CRAGCGTTCC GCAAARATCGA ACCTTATGGG ACGTGGATTA
551 TCCTACTGCT GATGCTGACC SGGGTTTTGG GTGCGTTTAT wGCACCGATT
601 STGCGGMTGC GTGATTGCrT TTGTGCAGAT GTWCGTCTGA CTGGCTTTCA
651 GACGGCATAA

45  This corresponds to the amino acid sequence <SEQ ID 46; ORF77>:
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601 GTGCGGCTGG TGATTGCGTT TGTGCAGATG TTCGTCTGA

20  This corresponds to the amino acid sequence <SEQ ID 48; ORF77-1>:

1 MFQONFDLGVF LLAVLPVLLS ITVREVARGY TARYWGDNTA EQYGRLTLNP
51 LPHIDLVGTI IVPLLTIMFT PFLFGWARPI PIDSRNFRNP RLAWRCVAAS

101 GPLSNLAMAV LWGVVLVLTP YVGGAYQMPL AQMANYGILI NAILFALNII

151 PILPWDGGIF IDTFLSAKYS QAFRKIEPYG TWIILLLMLT GVLGAFIAPI

25 201 VRLVIAFVQM FV+

Computer analysis of this amino acid sequence reveals a putative leader sequence and several
transmembrane domains.
A corresponding ORF from strain A of N.meningitidis was also identified:

Homology with a predicted ORF from N.meningitidis (strain A

30 ORF77 shows 96.5% identity over a 173aa overlap with an ORF (ORF77a) from strain A of N

meningitidis:

10 20 30 40 50 60
orf77.pep MFONFDLGVFLLAVLPVLPSITVSHVARGYTARYWGDNTAEQYGRLTLNPLPHI DLVGTI
FLEELLEEEREL e T T T Ty
35 orfila RGYTARYWGDNTAEQYGRLTLNPLPHIDLVGTI

10 20 30
70 80 90 100 110 120
orf77.pep IVPLLTLMFTPFLFGWARPIPIDSRNFRNPRLAWRCVAASGPLSNLAMAVLWGVVLVLTP
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orf7la IVPLLTLMFTPFLFGWARPIPIDSRNFRNPRLAWRCVAASGPLSNLAMAVLWGVVLVLTP

40 50 60 70 80 90
130 140 150 160 170 180
45 orf77.pep YVGGAYQMPLAQMANYGILINAILFALNIIPILPWDGGIFIDTFLSAKYSOAFRKIEPYG
I N N O O R N R R I N TN
orf17a YVGGAYQMPLAQMANYXILINATLXALNIIPILPWDGGIFIDTFLSAKXSQAFRKIEPYG
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orfl7.pep IWIILLLMLTXVLGAFIAPIXRXRDCAXCADVRLTGFQTAX
PELE e e 1
orflla TWIIXLLMLTGVLGAXIAPIVQLVIAFVOMFVX
160 170 180
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This corresponds to the amino acid sequence <SEQ ID 52; ORF112>

1
51
101
151

MNLISRYIIR QMAVMAVYAL LAFLALYSFF EILYETGNLG KGSYGIWEML
GYTALKMPAR AYELIPLAVI IGGLVSLSQL AAGSELTVIK ASGMSTKKLL
LILSQFGFIF AIATVALGEW VAPTLSQKARE NIKARAINGK ISTGNTGLWL

KEKNSVINVR

EMLPDH. ..

Further work revealed further partial nucleotide sequence <SEQ ID 53>:

1
51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951

ATGAACCTGA
TTACGCGCTC
ACGAAACCGG
gGCTACACCG
CGCCGTCCTT
GCGAACTGAC
TTGATTCTGT
CGGCGAATGG
CCGCCGCCAT
ADAGAAARRA
GCTTTTGGGC
AGGCAGTGGA
TTGAAAAACA
TATTGCGGCT
ACGTATTGCT
TACATCCGCC
CGCATGGTGG
TCGTCGCCTT
TTAARRACTCT
ACGGCTCTTT

TTTCACGTTA
CTTGCCTTCC
CAACCTCGGC
CCCTCARAAT
ATCGGCGGAC
CGTCATCAAA
CGCAGTTCGG
GTTGCGCCCA
CAACGGCAAA
ACAGCrTkAT
ATCAAAATTT
AGCCGATTCC
TCCGCCGCAG
GAAGAARACT
CGTCAAACCC
ACCTCCRARA
CGCAAATTGG
TGCCTTTACC
TCGGCGGCAT
GGGTTTACCA

CATCATCCGT
TCGCTTTGTA
AAAGGCAGTT
GCCCGCCCGC
TGGTCTCCCT
GCCAGCGGCA
TTTTATTTTT
CACTGAGCCA
ATCAGCACCG
CAATGTGCGC
GGGCGCGCAR
GCCGTTTTGA
CACGCTTGGC
GGCCGATTTC
GACCAAARTGT
CAACAGCCARA
TTTACCCCGC
CCGCARACCA
CTGTSTCGGA

GCCAACTCGG. .

CRRATGGCGG
CAGCTTTTTT
ACGGCATATG
GCCTACGAAC
CAGCCAGCTT
TGAGCACCAA
GCTATTGCCA
AAAAGCCGAA
GCRATACCGG
GARATGTTGC
CGATAARAAC
ACAGCGACGG
GAAGACAARG
CGTCAAACGC
CCGTCGGCGA
AACRCCCGAR
CGCAGCCTGG
CCCGCCACGG
TTGCTGTTCC

TTATGGCGGT
GARATCCTGT
GGAAATGCTG
TGATTCCCCT
GCCGCCGGCA
ABAGCTGCTG
CCGTCGCGCT
AACATCARAG
CCTTTGGCTG
CCGACCATAC
GAATTGGCAG
CAGTTGGCAG
TCGAGGTCTC
ARCCTGATGG
ACTGACCACC
TCTACGCCAT
GTGATGGCGC
CAATATGGGC
ACCTTGCCGG

This corresponds to the amino acid sequence <SEQ ID 54; ORF112-1>:

1
51
101
151
201
251
301

MNLISRYIIR

OMAVMAVYAL LAFLALYSFF EILYETGNLG

KGSYGTWEML

GYTALKMPAR
LILS

AYELIPLAVL IGGLVSLSQL L ARGSELTVIK

KEKNSXINVR
LKNIRRSTLG
YIRHLONNSQ
LKLFGGICXG

FGFIF AIATVALGEW VAPTLSOKAE NIKAAAINGK

EMLPDHTLLG IKIWARNDKN ELAEAVEADS
EDKVEVSIAA EENWPISVKR NLMDVLLVKP
NTRIYATIAWW RKLVYPAAAW VMALVAFAFT
LLFHLAGRLF GFTSQL. ..

ASGMSTKKLL
ISTGNTGLWL
AVLNSDGSWQ
DQMSVGELTT
PQTTRHGNMG

Computer analysis of this amino acid sequence predicts two transmembrane domains.

A corresponding ORF from strain A of N.meningitidis was also identified:

Homology with a predicted ORF from N.meningitidis (strain A)
ORF112 shows 96.4% identity over a 166aa overlap with an ORF (ORF112a) from strain A of N.

meningitidis:

10

20

30 40

50

60

45

50

orfll2,pep

orfllza

orfll2.pep

orfll2a

MNLISRYIIROMAVMAVYALLAFLALYSFFEILYETGNLGKGSYGIWEMLGY TALKMPAR
Prreerreerreerrrrerresererrrree bt e rbreretr rrreeer 1
MNLISRYITRQMAVMAVYALLAFLALYSFFEILYETGNLGKGSYGIWEMXGYTALKMXAR

10 20 30 40 50 60

70 80 90 100 110 120
AYELIPLAVLIGGLVSLSQLAAGSELTVIKASGMSTKKLLLILSQFGFIFATIATVALGEW
Petrdrrrbreereer cerererisneerirererectetrereireerereertet
AYELMPLAVLIGGLVSXSQLAAGSELXVIKASGMSTKKLLLILSQFGFIFAIATVALGEW

70 80 90 100 110 120



r (s10% 9& ()- (s10% g& ()- (sl0% 9& ()- (sl0% 9& ()- (sl0% 9& ()-
- pj ppPPPPpgK+4 (s10% g& ()- (s10% 9& ()- r (s10% g& ()- (s10% g& ()-
(s10% g& ()- (s10% g& ()- pppppTqUgVgWgk @ (s10%g g&10 10 10 GR
34@0% & ()- s @9/0&49&' ()- r (s10% g& ()- (s1l0% 9& ()pcraBe900103

Wjr qwgqr 3r @ { Z9 S1 10% & ()- | 10%8& ()-0 nl0% & () - &10% & ()-!'W
10% 1 1& ()- 10% & ()-@rrrrrrgC’\%(sl 1#51-L3973+-110% & ()--10% & ()--10%
& ()--10% & ()- S10%.& (hastsbibhbnPRGR s datic Q0 kel }si#3973+- 10% & () - - 10%
& ()--10% & ()--10% & ()-rmn r'$'35'$.g§n§4\' l&%%l HlO%l&flg)H H10% &%é}) - #3973+- 10%
& ()--10%& ()--F69% ()~ &8 EBE FE Py T T e & (s IO & () - - 10%

& ()-#3973+-10% & () --10% & % 3squ¢sys%§%s§Es ?‘;\%@B(xgl - 10% & %) --10%
T o ) e e s (s T 0%
--10% & ()--10% & ()--10% & () - SSSSSS, S -10%
& () - #3973+- TowgE ??fl-lé Jic 8Os §eﬂ§%%%%9§9-5ib%‘s 3"(")“-'l 5sssss{_?°QD (sl #- 10%
& ()--10%& ()-#3973+-10% & ()--10% & ()--10% & ()-St1tt1*t_2AQD (S1 #-10%
ff g é - éoc(%;"&' g é . éoc(%) f (%‘ﬁé‘%@éﬁ%ﬁ’;é&% é@i%gmiggé“ T G’aﬁéa&f& Et Qgt_?2"QD (sQllD
-10% & ()--10% & (}u- o TATGORG thtitmxttt <A
(21139;9;3%3 10?955()2311/§%§C§%;§ %ﬁﬁiﬁ%&%&gg?@ ¥ (ﬁﬁ%%‘ég"% ggéi% ttttt‘DgQI) (sl
#3- % & -# +- 0 gG- o TS-A Tg A T g—ttttttt _?"@QD (s1
#-10% & ()--10% & (%%#éggﬁrﬁi%%g@%% EA&%%%G?&%%%@%& tuuu uu_?"QD (gl
#:10% & () --10% & (39 FERFCEEPT F3 TONERC, GEPTACITYORCRITELTS 1/ uOU4U; u<u_CN
(s1 #-10%0& () - - 10%& %&miﬁéﬁﬁ%mﬁﬁg s O
& () - <u=u>uvvvveC Qi ( $EHEIED WcERLEd SEETNIAL 1L RID REHIR () - 910% 1 & () -

651 TATTGCGGCT GAAGAAAANT GGCCGATTTC CGTCAAACGC AACCTGATGG

r3
‘Y

701 ACGTATTGCT CGTCAAACCC GACCAAATGT CCGTCGGCGAR ACTGACCACC
25 751 TACATCCGCC ACCTCCAAAN NNACAGCCAA AACACCCGAA TCTACGCCAT
801 CGCATGGTGG CGCAAATTGG TTTACCCCGC CGCAGCCTGG GTGATGGCGC
851 TCGTCGCCTT TGCCTTTACC CCGCAAACCA CCCGCCACGG CRATATGGGC
901 TTAARANTCT TCGGCGGCAT CTGTCTCGGA TTGCTGTTCC ACCTTGCCGG
951 NCGGCTCTTC NGGTTTACCA GCCAACTCTA CGGCATCCCG CCCTTCCTCG
30 1001 NCGGCGCACT ACCTACCATA GCCTTCGCCT TGCTCGCCGT TTGGCTGATA
1051 CGCAAACAGG AARRARCGCTA A

This encodes a protein having amino acid sequence <SEQ ID 56>:

1 MNLISRYIIR QMAVMAVYAIL LAFLALYSFF EILYETGNLG KGSYGIWEMX
51 GYTALKMXAR AYELMPLAVL IGGLVSXSQL AAGSELXVIK ASGMSTKKLL
35 101 LILSQFGFIF AIATVALGEW VAPTLSQKARE NIKAAAINGK ISTGNTGLWL
151 KEKNSIINVR EMLPDHTLLG IKIWARNDKN ELAEAVEADS AVLNSDGSWQ
201 LKNIRRSTLG EDKVEVSIAA EEXWPISVKR NLMDVLLVKP DQMSVGELTT
251 YIRBLOXXSQ NTRIYAIAWW RKLVYPAARW VMALVAFAFT PQTTRHGNMG
301 LKXFGGICLG LLFRLAGRLF XFTSQLYGIP PFLXGALPTI AFALLAVWLI
40 351 RKQEKR*

ORF112a and ORF112-1 show 96.3% identity in 326 aa overlap:

orfll2a.pep MNLISRYIIRQMAVMAVYALLAFLALYSFFEILYETGNLGKGSYGIWEMXGYTALKMXAR
PEEEVEEEE T e e e e b bbb bbb et vt

45 orfll2-1 MNLISRYIIRQMAVMAVYALLAFLALYSFFEILYETGNLGKGSYGIWEMLGYTALKMPAR
orfll2a.pep AYELMPLAVLIGGLVSXSQLARGSELXVIKASGMSTKKLLLILSQFGFIFAIATVALGEW

PR EERL bt bbbt s b b e et e et e

orfll2-1 AYELIPLAVLIGGLVSLSQLAAGSELTVIKASGMSTKKLLLILSQFGFIFAIATVALGEW

50 orfll2a.pep VAPTLSQKAENTIKAAAINGKISTGNTGLWLKEKNSIINVREMLPDHTLLGIKIWARNDKN
PRPTER e e e e v bbbt ey el rebrrl e

orfll2-1 VAPTLSQKAENIKAAAINGKISTGNTGLWLKEKNSX INVREMLPDHTLLGIKIWARNDKN
orfll2a.pep ELAEAVEADSAVLNSDGSWQLKNIRRSTLGEDKVEVSIAAREEXWPISVKRNLMDVLLVKP

55 FRErrerrerrer ety e rrrer b eee et rerrernrrte ey
orfll2-1 ELAEAVEADSAVLNSDGSWQLKNIRRSTLGEDKVEVSIAAEENWPISVKRNLMDVLLVKP
orfll2a.pep DOMSVGELTTYIRHLOXXSONTRIYAIAWWRKLVYPAARAWVMALVAFAFTPQTTRHGNMG
PELEEETRE e e P b b e bbb e vee i ey

60 orfll2-1 DOMSVGELTTYIRHLONNSONTRIYAIAWWRKLVYPAAAWVMALVAFAFTPQTTRHGNMG

orfll2a.pep LKXFGGICLGLLFHLAGRLFXFTSQLYGIPPFLXGALPTIAFALLAVWLIRKQEKRX
Forrrer rrpvrererer reend
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1551
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4101
4151
4201
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4701

4751

4801

AACGGAGGCA
TARCATTACT
TTCATACAGG
GCCAGCATCC
TAAAACCCTC
ATGTTACCAA
GCAGCCAAAG
GGCTCTCGRA
ATGCTGTTTC
GRCTTTACCG
ATCGGTTGGT
CTTCAGGAGA
GGARAACAAC
CGGTGGTAAT
CATTGAACAT
GAGTCTACCC
CARCCAAGTA
AGATTTGGCA
GGTGTATTGG
GCTGAGAGCG
GCGGCAACAT
GCCGAATTAR
CACATTAACC
GCATCAARAC
GGTGCGCCTA
TCTGGTTACA
ARBAACTTGGT
AACAACTCAT
CCARAARTCC
CGCCTARAAG
GCTTTCTATA
AGGCAARGAA
TTTCCGCACA
ARACTGAACC
GGCGGCTGCT
AGCCCACCTA
CGTTTGACCG
TGATGCACCT
GCATAGACAT
GATGCCTATA
ARARACCARG
TCGAGCTGAC
GCTAATACCA
GGGTGAAGAG
TGGATGTCCA
AATTACAGTA
CGCCCARACT
CCGAATTCAA
GAARAAGCCC
TATCCAGTCG
AGGCCGGACG
AGCCCTACTC
TCCGAAAGGC
AGTATGCCTA
CAGGTGCAAC
CAGAGCCGGT
GATACGGCGC
GCCGCAGCTG
TTCTACAGCG
ARGCAGCTGT
ARRGATCTCG
GACGGCGGGT
GCARGGTAAG
ARCCTTGGAG
TGGTATCAAT
ATGCCGCATT
ARAATCARAA

GTATCAAGGG
GCCAAAACTA
TARRGATCTG
ATTTGAARTC
ACTGCCTCAA
TACCAATCTG
GCAATATTCA
ACCACCGCAT
TGCAGACGGT
GTCACARATAC
AAAGGCCGTC
TATTACGTTG
GCAATTCAAT
GCCGACTTAA
TCATTCCGAC
ATARTACGCA
GATGCCTACG
AAACGACAAA
CACTCARTGC
GGTGCAATCA
CARTTGGAGT
AACCATTGGC
ATCGAACCTG
AGGCGGARAA
GTGCTCAAGT
GGAGAAACAG
TGTCGCCACC
TCAGCAATTA
AARGAATTGG
CRAGCTGATT
TTCAAGCCAT
TACCTGCAAG
RGGCATCGAR
TTCACGCCGC
ATTCTGATTG
CARGAGTCAC
GACGTACAGG
ATTATTATCG
CAADGCCCAT
CCTTCTTARA
TTTACCAGCA
CGCCAACGGC
CCCGCTTCAA
CTGCAACTGC
ARARARGCCGC
AAARCGAACT
GCAGCCACCC
ARCCACGCTG
GTGCCGATGC
GARAGARARAT
CGGCAGCACT
CGCCCAAACT
ARTTTGAAAA
TCTGAAACAG
TGGCTTACGA
GCAGCGATTG
ARCCGCAGCG
CCGGAARCAGC
ACTGCCATGC
ATCCATCATC
GCACCAGTGA
GCATTAAATC
ARCCGAACTG
GCRAGACTGGC
ACCGCCGTCA
AGGAGCATTG
CAACCTTCAG

CGGCAAGCAG
CCAATCTGAA
ARTTTGARTG
GGATAACGCT
AAGACATGGG
CGTACCARCT
GCTTCGCAAT
TGCAGGGCAA
CRTGTATCCT
CCTGACAGCC
TGAAAGCAGA
GTTGCCGGCA
CAACGGAARA
ARAACCTTAA
CGGGCATTGA
TCTTAATGCA
CACACCGTCA
CTGCCTTCTG
GCGCTATTCC
ACCTTACTGC
ACCGTTTCGA
CGGACGGCTG
CCAACCGCAT
TTGCTGTTGT
TTCCTCATTG
ATTTARGAGG
ACCRAARGGCA
TTTTCCTACA
AACAGCAGAT
CCAACCCTGC
CRACAAGGRA
CCRAGCTTTC
ATCAGCGGTT
AGGCGTARTTG
ACGGCATAAC
TACGACARAG
GGTAAGTATT
GTGCATCCGA
AGTGATATTG
ARCCRARGGT
CCCGCGACCA
ATARCGCTTC
TGCCCCTGCA
TGGCAGAAGA
CGCTTTATCG
GAACGAAACC
GTTCAGGCTG
GCCGGTGCGG
GAARATTATC
TAGAARCCAA
ATCGAAACGC
GACCGCCCCe
CCGARATCGA
CTCCAAGTAG
TARATGGGAC
TTACCATAAT
GGCGGTGTAG
CGCCACAACG
ARACCGCTGC
AATAATAAAG
TACGGTCARG
AGATGGGCGC
TTCAGCAGTA
TACCAATCTC
ACGGCGGCAG
GTTAATAGCT
CGACGATTAT

CTTGCTTTAC T
TACTCCCGGC
TTGATARRGR
GCCCATATTA
TGTGGAGGCA
CGGGTAATCT
ACCARAGCTGA
TATCGTTTCA
TATTGGCCAA
RAGGCCGRTG
CAATACCAAT
ACGGTATTCA
CACATCAGCA
CGTCCATGCC
GCATAGARAA
CAACACGAGC
TCTAAGCATT
CCAACAAGCT
CARATTGCCG
CGGTACCGCC
CCAAARCTTT
AATATTGAAG
CAGTGCGCAT
CTGCAAARGG
GAARGCARMRAG
TTCTAARATT
AGTTGAATAT
CAAAARGCGG
TGCGCAGTTG
ARGAAGAACG
GTTARAGGTA
TGCACAARAT
CCGATATTAC
CCAARGGCAG
CGACCAATAT
CTGCTCTGAA
CATGCAGCTG
AATCARAGCT
TACTGGAGGC
ARRAGCGGCA
CCTGATTATG
AGGCRGGCGG
GGTAAAGTTA
AGGCATCCAC
GCATCRAGGT
ARATTGCCTG
GGATACCGTG
ACATTCAGGC
CTCAAAGGCA
CTCAACCGTA
TGAARACTGCC
GGTGGCTATA
AAAGCTGGCC
CGARAANCGT
TATAAGCAGG
CGTAACCGCA
CCGCTTCAGG
ACAGCAGCAG
TTTAGCCTCC
GTGATGTCGG
CAGATTGTCA
AGATATTGCC
CGGGCARTCA
AGTAATGCAG
CCTGAAAGAC
TCCARGGAGR
GTTGCCAARC

AATCTGTATG
TTTGCTCTGCC
CCGGCACCAG
GGCTCGCTGA
GCACATTCAG
ACGCAGCCAA
GACGGCCTTC
CGGTAATGCC
TCAATGCAGG
ATCACTTCAT
GCTTGGTGAC
TCAAAAACAA
AABAGCGGGG
TACCAAGCTG
GGGTAACGCT
ACCGGCARGCC
GGTGGCTAAC
ACRAACACCAC
CTAGTCAAGC
GGAAGATAAT
CAGGTAGCGG
ACCGACCTGA
AGGAAATGCA
GCAATATCCG
ACAGCCGGTA
CGAARGCCGTA
CTGAACTCAA
AAAARAAGCT
CGACCGTCTC
AARRRCCCAR
ATTGACTTGA
CGCTTCCARAR
CAGATTCAGA
GARATTGGCA
CAAGCCTTCA
CGGCACTCGA
CCCTCAGGCA
TGGACAAAAC
AARTCATCAG
CCAGCCCCCG
CAACRTCGRA
CCCTGGTTGC
AAGCACGAGT
RGGCAAGRGC
TCCGCGTCGT
CTCGAAGGTA
AGGTGTAGGC
TTGTGAACCG
TGGCAGAAAC
CAGCTTCGAA
TCGTCGACAT
ARACAGCCCG
CAACTGGAAC
AAGGCTTAAC
CTGACTTATG
AAGTAGTACA
CTACTACCGT
TTGTATAGCC
CAAAGCGTTG
CTTCTGCCCT
CAATTGAACA
AACTATTGCC
GTATCTCAGC
AACTTAGGCA
AGCCGCCAGC
AGTTCGCCCA
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901 PSAQVSSLYEAKGNIRLVT GETDLRGSKI TAGKN AT TKGKLNIEA

& ()-10% & () - 951 NNSFSNYFPT QKAAELNQKS KELEQQIAQL KKSSPKSKLI PTLQEERDRL
1001 AFYIQAINKE VKGKKPKGKE YLOAKLSAQN IDLISAQGIE ISGSDITASK
45 1051 KLNLHARGVL PKAADSEAAA ILIDGITDQY EIGKPTYKSH YDKAALNKPS

) 1101 RLTGRTGVSI HAAAALDDAR IIIGASEIKA PSGSIDIKAH SDIVLEAGQN
1151 DAYTFLKTKG KSGKIIRKTK FTSTRDHLIM PAPVELTANG ITLOAGGNIE
1201 ANTTRENAPA GKVTLVAGEE LQLLAEEGIH KHELDVQKSR RFIGIKVGKS
1251 NYSKNELNET KLPVRVVAQT AATRSGWDTV LEGTEFKTTL AGADIQAGVG
50 1301 EKARADAKII LKGIVNRIQS EEKLETNSTV WOKQAGRGST IETLKLPSFE
1351 SPTPPKLTAP GGYIVDIPKG NLKTEIEKLA KQPEYAYLKQ LOVAKNVNWN
1401 OQVQLAYDKWD YKQEGLTRAG AAIVTIIVTA LTYGYGATAA GGVAASGSST
1451 AAAAGTARTT TAAATTVSTA TAMOTAALAS LYSQAAVSII NNKGDVGKARL
1501 KDLGTSDTVK QIVTSALTAG ALNQMGADIA QLNSKVRTEL FSSTGNQTIA
55 1551 NLGGRLATNL SNAGISAGIN TAVNGGSLKD NLGNAALGAL VNSFQGEAAS
1601 KIKTTFSDDY VAKQFAHALA GCVSGLVQGK CKDGAIGARV GEIVADSMLG
1651 GRNPATLSDA EKHKVISYSK IIAGSVAALN GGDVNTAANA AEVAVVNNAL
1701 NFDSTPTNAK KHQPQKPDKT ALEKIIQGIM PAHAAGAMTN PQDKDAAIWI
1751 SNIRNGITGP IVITSYGVYA AGWTAPLIGT AGKLAISTCM ANPSGCTVMV
60 1801 TQAAEAGAGI ATGAVTVGNA WEAPVGALSK AKARKQAIPT QTVKELDGLL
1851 QESKNIGAVN TRINIANSTT RYTPMRQTGQ PVSAGFEHVL EGHFHRPIAN
1901 NRSVFTISPN ELKVILOSNK VVSSPVSMTP DGOYMRTVDV GKVIGTTSIK
1951 EGGQPTTTIK VFTDKSGNLI TTYPVKGN*

Computer analysis of this amino acid sequence predicts a transmembrane region and also gives the

65 following results:
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120
15
110 120 130 140 150 160
orfll4.pep  NKGAVLNNDRNNNPFVVKGSAQLILNEVRGTASKLNGIVIVGGQKADVIIANPNGITVNG
ECLEREERET Y b et b e e b e b e e e et et
orfilda NKGAVLNNDRNNNPFLVKGSAQLILNEVRGTASKLNGIVTVGGQKADVI IANPNGITVNG
20 130 140 150 160 170 180
170 180 190 200 210 220
orflld4.pep GGFKNVGRGILTTGAPQIGKDGALTGFDVVKAHWTVXAAGWNDKGGRAXYTGVLARAVALQ
PULRLTERTEN TRER b ity es 0 PRV E L L
25 orfll4a GGFKNVGRGILTIGAPQIGKDGALTGFDVROGTLTVGAAGWNDKGGADYTGVLARAVALQ
190 200 210 220 230 240
230 240 250 260 270 280
orfll4.pep  GKXXGKXLAVSTGPQKVDYASGEISAGTAAGTKPTIALDTAALGGMYADSITLIANEKGV
30 POt PR ER T bbb e e e e r e e r e e e e e ey e e et it
orfllda GKLQGKNLAVSTGPOKVDYASGEISAGTAAGTKPTTALDTAALGGMYADSITLIAKEKGV
250 260 270 280 290 300
35 orflld.pep GVX
I
orfilda GVKNAGTLEAAKQLIVTSSGRIENSGRIATTADGTEASPTYLXIETTEKGAXGTFISNGG
310 320 330 340 350 360
The complete length ORF114a nucleotide sequence <SEQ ID 61> is:
40 1 ATGAATARAG GTTTACATCG CATTATCTTT AGTAARAAGC ACAGCACCAT
51 GGTTGCAGTA GCCGAAACTG CCAACAGCCA GGGCAAAGGT ARACAGGCAG
101 GCAGTTCGGT TTCTGTTTCA CTGAARACTT CAGGCGACCT TTGCGGCAAA
151 CTCAAAACCA CCCTTARAAC CTTGGTCTGC TCTTTGGTTT CCCTGAGTAT
201 GGNATTNCNN NNCNNTNCCC AAATTACCAC CGACARATCA GCACCTAARAA
45 251 ACCANCAGGT CGTTATCCTT AAAACCAACA CTGGTGCCCC CTTGGTGAAT
301 ATCCAAACTC CGAATGGACG CGGATTGAGC CACAACCGCT ATACGCAGTT
351 TGATGTTGAC AACAAAGGGG CAGTGTTARA CAACGACCGT ARCAATAATC
401 CGTTTCTGGT CAAAGGCAGT GCGCAATTGA TTTTGAACGA GGTACGCGGT
451 ACGGCTAGCA AACTCAACGG CATCGTTACC GTAGGCGGTC ARAAGGCCGA
50 501 CGTGATTATT GCCAACCCCA ACGGCATTAC CGTTAATGGC GGCGGCTTTA
551 AAARTGTCGG TCGGGGCATC TTAACTATCG GTGCGCCCCA ARTCGGCAAA
601 GACGGTGCAC TGACAGGATT TGATGTGCGT CAAGGCACAT TGACCGTAGG
651 AGCAGCAGGT TGGAATGATA AAGGCGGAGC CGACTACACC GGGGTACTTG
701 CTCGTGCAGT TGCTTTGCAG GGGAAATTAC AGGGTAAAAA CCTGGCGGTT
55 751 TCTACCGGTC CTCAGARAGT AGATTACGCC AGCGGCGAAA TCAGTGCAGG
801 TACGGCAGCG GGTACGAAAC CGACTATTGC CCTTGATACT GCCGCACTGG
851 GCGGTATGTA CGCCGACAGC ATCACACTGA TTGCCANTGA AARAGGCGTA
901 GGCGTCAARA ATGCCGGCAC ACTCGRAGCG GCCAAGCAAT TGATTGTGAC
951 TTCGTCAGGC CGCATTGARAR ACAGCGGCCG CATCGCCACC ACTGCCGACG
60 1001 GCACCGAAGC TTCACCGACT TATCTNNCNA TCGAAACCAC CGAAARAGGA
1051 GCNNCAGGCA CATTTATCTC CAATGGTGGT CGGATCGAGA GCAAAGGCTT
1101 ATTGGTTATT GAGACGGGAG ARGATATCAN CTTGCGTAAC GGAGCCGTGE
1151 TGCAGAATAA CGGCAGTCGC CCAGCTACCA CGGTATTAAR TGCTGGTCAT
1201 AATTTGGTGA TTGAGAGTAA AACTAATGTG AACAATGCCA ARGGCTCGNC
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This encodes a protein having amino acid sequence <SEQ ID 62>:
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153 i@ﬁﬁ&i@)m@:bpﬁ)’*&rmﬁéi m%%ﬁ
P53 BOSEEER)AATHRBIMTEIEYS BRI
(.\2513 m&& (ﬁ}m CTA CCAATCT AA TACTCCCGGC TCTGTATG
01~ T G TCTG AATTTGAATG TTGATAAAGA TTTGTCTGCC
1651 GCCAGCATCC ATTTGAAATC GGATAACGCT GCCCATATTA CCGGCACCAG
1701 TABAACCCTC ACTGCCTCAA ARGACATGGG TGTGGAGGCA GGCTTGCTGA
1751 ATGTTACCAR TACCARTCTG CGTACCAACT CGGGTAATCT GCACATTCAG
1801 GCAGCCAAAG GCAATATTCA GCTTCGCAAT ACCAAGCTGA ACGCAGCCAA
1851 GGCTCTCGAAR ACCACCGCAT TGCAGGGCAA TATCGTTTCA GACGGCCTTC
1901 ATGCTGTTTC TGCAGACGGT CATGTATCCT TATTGGCCAA CGGTAATGCC
1951 GACTTTACCG GTCACRARTAC CCTGACAGCC ARGGCCGATG TCNATGCRGG
2001 ATCGGTTGGT AARGGCCGTC TGAAAGCAGA CAATACCAAT ATCACTTCAT
2051 CTTCAGGAGA TATTACGTTG GTTGCCGNNN NCGGTATTCA GCTTGGTGAC
2101 GGAAAACAAC GCAATTCAAT CAACGGAAAA CACATCAGCA TCAAARAACAA
2151 CGGTGGTART GCCGACTTAR RRARCCTTAR CGTCCATGCC ARARGCGGGG
2201 CATTGAARCAT TCATTCCGAC CGGGCATTGA GCATAGAAAA TACNAAGCTG
2251 GAGTCTACCC ATAATACGCA TCTTAATGCA CAACACGAGC GGGTAACGCT
2301 CAACCAAGTA GATGCCTACG CACACCGTCA TCTARGCATT ANCGGCAGCC
2351 AGATTTGGCA RRACGACARA CTGCCTTCTG CCRACARGCT GGTGGCTAAC
2401 GGTGTATTGG CANTCAATGC GCGCTATTCC CARATTGCCG ACAACACCAC
2451 GCTGAGAGCG GGTGCAATCA ACCTTACTGC CGGTACCGCC CTAGTCAAGC
2501 GCGGCAACAT CAATTGGAGT ACCGTTTCGA CCARGACTTT GGAAGATAAT
2551 GCCGAATTAA AARCCATTGGC CGGACGGCTG AATATTGAAG CAGGTAGCGG
2601 CACATTAACC ATCGRACCTG CCRACCGCAT CAGTGCGCAT ACCGACCTGA
2651 GCATCAAAAC AGGCGGAAAR TTGCTGTTGT CTGCAAAAGG AGGAAATGCA
2701 GGTGCGCNTA GTGCTCAAGT TTCCTCATTG GARGCARAAG GCARATATCCG
2751 TCTGGTTACA GGAGNAACAG ATTTAAGAGG TTCTARAATT ACAGCCGGTA
2801 AAAACTTGGT TGTCGCCACC ACCAAAGGCA AGTTGAATAT CGAAGCCGTA
2851 AACAARCTCAT TCAGCAATTA TTTTCNTACA CAAAARGNGN NNGNNCTCAA
2901 CCAAAAATCC AAAGAATTGG AACAGCAGAT TGCGCAGTTG AARRAAAGCT
2951 CGCNTARAAG CARGCTGATT CCAACCCTGC AAGRAGARCG CGACCGTICTC
3001 GCTTTCTATA TTCAAGCCAT CAACAAGGAA GTTAAAGGTA AAAAACCCAA
3051 AGGCAAAGAA TACCTGCAARG CCAAGCTTTC TGCACAAARAT ATTGACTTGA
3101 TTTCCGCACA AGGCATCGAAR ATCAGCGGTT CCGATATTAC CGCTTCCAAA
3151 ARACTGAACC TTCACGCCGC AGGCGTATTG CCAAAGGCAG CAGATTCAGA
3201 GGCGGCTGCT ATTCTGATTG ACGGCATAAC CGACCAATAT GAAATTGGCA
3251 AGCCCACCTA CARGAGTCAC TACGACAAAG CTGCTCTGAA CAAGCCTTCA
3301 CGTTTGACCG GACGTACGGG GGTAAGTATT CATGCAGCTG CGGCACTCGA
3351 TGATGCACGT ATTATTATCG GTGCATCCGA AATCAAAGCT CCCTCAGGCA
3401 GCATAGACAT CARRGCCCAT AGTGATATTG TACTGGAGGC TGGACAARAAC
3451 GATGCCTATA CCTTCTTANA AACCAAAGGT ARAAGCGGCA NAATNATCAG
3501 AAAAACNAAG TTTACCAGCA CCNGCGANCA CCTGATTATG CCAGCCCCNG
3551 TCGAGCTGAC CGCCAACGGT ATCACGCTTC AGGCAGGCGG CAACATCGAA
3601 GCTAATACCA CCCGCTTCAA TGCCCCTGCA GGTARAGTTA CCCTGGTTGC
3651 GGGTGAANAG NTGCAACTGC TGGCAGAAGA AGGCATCCAC AAGCACGAGT
3701 TGGATGTCCA AAAAAGCCGC CGCTTTATCG GCATCAAGGT AGGTNAGAGC
3751 AATTACAGTA ARAACGAACT GAACGAAACC AAATTGCCTG TCCGCGTCGT
3801 CGCCCABRANT GCAGCCACCC GTTCAGGCTG GGATACCGTG CTCGAAGGTA
3851 CCGAATTCAA AACCACGCTG GCCGGTGCCG ACATTCAGGC AGGTGTANGC
3901 GAAAAAGCCC GTGTCGATGC GAAAATTATC CTCRAAGGCA TTGTGAACCG
3951 TATCCAGTCG GAAGARAAAT TAGAAACCAA CTCAACCGTA TGGCAGAAAC
4001 AGGCCGGACG CGGCAGCACT ATCGAAACGC TAAAACTGCC CAGCTTCGAA
4051 AGCCCTACTC CGCCCAAATT GTCCGCACCC GGCGGNTATA TCGTCGACAT
4101 TCCGAAAGGC AATCTGAAAA CCGAAATCGA AAAGCTGTCC AAACAGCCCG
4151 AGTATGCCTA TCTGAARACAG CTCCAAGTAG CGARARACAT CARCTGGAAT
4201 CAGGTGCAGC TTGCTTACGA CAGATGGGAC TACARACAGG AGGGCTTAAC
4251 CGARGCAGGT GCGGCGATTA TCGCACTGGC CGTTACCGTG GTCACCTCAG
4301 GCGCAGGAAC CGGAGCCGTA TTGGGATTAA ACGGTGCGNC CGCCGCCGCA
4351 ACCGATGCAG CATTCGCCTC TTTGGCCAGC CAGGCTTCCG TATCGTTCAT
4401 CAACAACARA GGCGATGTCG GCAARACCCT GAAAGAGCTG GGCAGAAGCA
4451 GCACGGTGAA AAATCTGGTG GTTGCCGCCG CTACCGCAGG CGTAGCCGAC
4501 AARATCGGCG CTTCGGCACT GANCAATGTC AGCGATARGC AGTGGATCAA

4551 CAACCTGACC GTCAACCTAG CCAATGNCGG GCAGTGCCGC ACTGAttaa

1
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NLVIESKTNV
NTRIJAENVT
NNGNIKGGKQ
ASIHLKSDNA
ARKGNIQLRN
DFTGHNTLTA
GKQRNSINGK
ESTHNTHLNA
GVLAXNARYS
AELKPLAGRL
GAXSAQVSSL
NNSFSNYFXT
AFYIQAINKE
KLNLHAAGVL
RLTGRTGVSI
DAYTFLXTKG
ANTTREFNAPA
NYSKNELNET
EKARVDAKII
SPTPPKLSAP
QVQLAYDRWD
TDAARFASLAS
KIGASALXNV

NNAKGSXNLS
VLSNGSIGSA
LALLADDNIT
AHITGTSKTL
TKLNARKALE
KADVXRGSVG
HISIKNNGGN
QHERVTLNQV
QIADNTTLRA
NIEAGSGTLT
EAKGNIRLVT
QKXXXLNQKS
VKGKKPKGKE
PKAADSEAARA
HAARALDDAR
KSGXXIRKTK
GKVTLVAGEX
KLPVRVVAQX
LKGIVNRIQS
GGYIVDIPKG
YKQEGLTEAG
QASVSFINNK
SDKQWINNLT

AGGRTTINDA
AVIERKDTAH
AKTTNLNTPG
TASKDMGVEA
TTALQGNIVS
KGRLKADNTN
ADLKNLNVHA
DAYAHRHLSI
GAINLTAGTA
IEPANRISAH
GXTDLRGSKI
KELEQQIAQL
YLOAKLSAQN
ILIDGITDQY
IIIGASEIKA
FTSTXXHLIM
XQLLAEEGIH
AATRSGUWDTV
EEKLETNSTV
NLKTEIEKLS
AAITALAVTV
GDVGKTLKEL
VNLANXGQOCR

TIQAGSSVYS
IESGKPLSLE
NLYVHTGKDL
GLLNVTNTNL
DGLHAVSADG
ITSSSGDITL
KSGALNIHSD
XGSQIWONDK
LVKRGNINWS
TDLSIKTGGK
TAGKNLVVAT
KKSSXKSKLI
IDLISAQGIE
EIGKPTYKSH
PSGSIDIKAH
PAPVELTANG
KHELDVQKSR
LEGTEFKTTL
WOKQAGRGST
KQPEYAYLKQ

N éﬁfﬁw Bl Ao

EKG
AGH
STKGDTXLGE
TSTVASNIRL
NLNVDKDLSA
RTNSGNLHIQ
HVSLLANGNA
VAXXGIQLGD
RALSIENTKL
LPSANKLVAN
TVSTKTLEDN
LLLSAKGGNA
TKGKLNIEAV
PTLQEERDRL
ISGSDITASK
YDKAALNKPS
SDIVLEAGON
ITLORGGNIE
RFIGIKVGXS
AGADIQAGVX
IETLKLPSFE
LOVAKNINWN

VTSGAGTGAV
GRSSTVKNLV
TD*

ORF114-1 and ORF114a show 89.8% identity in 1564 aa overlap

LGLNGAXAAA
VAARTAGVAD

v()-3 1098& ()-
3 1098& ()-3

orfll4a.pep
orfll4-1
orfllda.pep
orflla-1
orfllda.pep
orfll4-1
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orfll4-1
orfllda.pep
orfllq-1
oxfllda.pep
orflla-1
orfllda.pep
orflla-1
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orflld-1
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orfll4-1

orfllda.pep

MNKGLHRIIFSKKHSTMVAVAETANSQGKGKQAGS SVSVSLKTSGDLCGKLKTTLKTLVC
FEVTECETR R e ey i b e v et e i e sy i v e
MNKGLHRI I FSKKHSTMVAVAETANSQGKGKQAGSSVSVSLKTSGDLCGKLKTTLKTLVC

SLVSLSMXXXXXXQITTDKSAPKNXQVVILKTNTGAPLVNIQTPNGRGLSHNRYTQFDVD
RN TEEELEEErrr e et e e et
SLVSLSMVLPAHAQITTDKSAPKNOQVVILKTNTGAPLVNIQTPNGRGLSHNRYTQFDVD

NKGAVLNNDRNNNPFLVKGSAQLILNEVRGTASKLNGIVTVGGQKADVI IANPNGITVNG
RN RN R R R A R A NN R R R R RN R R RN AR RN
NKGAVLNNDRNNNPFVVKGSAQLILNEVRGTRSKLNGIVTVGGOKADVITANPNGITVNG

GGFKNVGRGILTIGAPQIGKDGALTGFDVRQGTLTVGAAGWNDKGGADYTGVLARAVALQ

FTEREETPEEEY ARttt e b e e b e rh e ey et
GGFKNVGRGILTTGAPQIGKDGALTGFDVRQGTLTVGAAGWNDKGGADY TGVLARAVALQ

GKLOGKNLAVSTGPQKVDYASGEISAGTAAGTKPT IALDTAALGGMYADSITLIAXEKGY
PCELEELET I e et e b e e r bt errr by et
GKLQGKNLAVSTGPOKVDYASGEISAGTAAGTKPT IALDTAALGGMYADSITLIANEKGV

GVKNAGTLEAAKQLIVTSSGRIENSGRIATTADGTEASPTYLXIETTEKGAXGTFISNGG

PELVELTEEEE T et i e e b ey et e v et
GVKNAGTLEAARKQLIVTSSGRIENSGRIATTADGTEASPTYLSIETTEKGRAGTFISNGG

RIESKGLLVIETGEDIXLRNGAVVONNGSRPATTVLNAGHNLVIESKTNVNNAKGSXNLS

PERETETER TN e T ety e e r e b e e e e e s
RIESKGLLVIETGEDISLRNGAVVQONNGSRPATTVLNAGHNLVIESKTNVNNAKGPATLS

AGGRTTINDATIQAGSSVYSSTKGDTXLGENTRIIAENVTVLSNGSIGSAAVIEAKDTAH
Pollbeteetetbebest bbbl tes P0el 0t e bbbt tistiniy
ADGRTVIKEASIQTGTTVYSSSKGNAELGNNTRITGADVTVLSNGTISSSAVIDAKDTAH

IESGKPLSLETSTVASNIRLNNGNIKGGKQLALLADDNITAKTTNLNT PGNLYVHTGKDL
DAL E e s b b e e VLRV R bR P L e et
IEAGKPLSLEASTVTSDIRLNGGSIKGGKQLALLADDNITAKTTNLNT PGNLYVHTGKDL

NLNVDKDLSAASIHLKSDNAAHITGTSKTLTASKDMGVEAGLLNVTNTNLRTNSGNLHIQ
R R RN R R R N AR AR R AR I R R N AR RN AR N RN
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GAXSAQVSSLEAKGNIRLVTGXTDLRGSKITAGKNLVVATTKGKLNIEAVNNSFSNYFXT
LYo et trerr ettt e i e ey e bbby
GAPSAQVSSLEAKGNIRLVTGETDLRGSKITAGKNLVVATTKGKLNIEAVNNSFSNYFPT

OKXXXLROKSKELEQQIAQLKKS SXKSKLI PTLQEERDRLAFYIQAINKEVKGKKPKGKE

I CELORRRERER e b ety r ey v g bbby
OKAAELNQKSKELEQQIAQLKKSSPKSKLIPTLOEERDRLAFYIQAINKEVKGKKPKGKE
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IR R R A R R N NN R RN NN RN R R RN N AR N AN AR R RN
YLOAKLSAQNIDLISAQGIEISGSDITASKKLNLHAAGVLPKARDSEAARILIDGITDQY

EIGKPTYKSHYDKAALNKPSRLTGRTGVSIHAAAALDDARIIIGASEIKAPSGSIDIKAH

POV E TR e bR BV R PR D R T i
EIGKPTYKSHYDKARALNKPSRLTGRTGVSIHAAAALDDARIIIGASEIKAPSGSIDIKAH

SDIVLEAGONDAYTFLXTKGKSGXXIRKTKFTSTXXHLIMPAPVELTANGITLQAGGNIE

PELERE e b evkret  tenr e i bt e e i e ey
SDIVLEAGONDAYTFLKTKGKSGKIIRKTKFTSTRDHLIMPAPVELTANGITLQAGGNIE

ANTTRFNAPAGKVTLVAGEXXQLLAEEGIHKHELDVQOKSRRFIGIKVGXSNYSKNELNET
PERVRVTEIY R PP e e b by bt bbbt
ANTTRFNAPAGKVTLVAGEELQLLAEEGIHKHELDVQKSRRFIGIKVGKSNYSKNELNET

KLPVRVVAQXAATRSGWDTVLEGTEFKTTLAGADIQAGVXEKARVDAKI ILKGIVNRIQS

PRERETER s POt e e by e e e bt bbb b
KLPVRVVAQTAATRSGWDTVLEGTEFKTTLAGADIQAGVGEKARADAKI ILKGIVNRIQS

EEKLETNSTVWQKOAGRGSTIETLKLPSFESPTPPKLSAPGGYIVDIPKGNLKTEIEKLS
RN AN NN R R NN R R NN AR AR A R RN R AR RN
EEKLETNSTVWQKQAGRGSTIETLKLPSFESPTPPKLTAPGGYIVDIPKGNLKTEIEKLA

KQPEYAYLKQLQVAKNINWNQVQLAYDRWDYKQEGLTEAGAAI IALAVTVVTSGAGTGAV
AR R AR R RN RN N RN R RN RN R A N N I O E R
KQPEYAYLKQLOVAKNVNWNQVQLAYDKWDYKQEGLTRAGAAIVTIIVTALTYGYGATAA
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GT & ()_ 1 1090 GAELg: (1)15 F O - F\&Kgs QL;:.;EE}{}ﬂGT gglvz‘bgg K;lqjmi’ TVNGG 163

++1 VNGG

& ()-)?2vi[\] ChZ;ZpAbUZleQ'ioi.&%B i\ﬂNdJﬁ?/ﬂipsﬁEG‘&: WGhrrhELOREpsérIvNg (op- ! 1090 GT
g 8:: i‘ ﬂ- Gr ‘S‘ £(1)4 )16 %Gpé%%%goé%ﬁgggx\%ﬁ%mm%aﬁc%moégw GT

pspA: 199 GLINAASVTLTSGVPVL-NNGNLTGFDVSSGKVVIGGKGL-DTSDADYTRILSRAAEINA 256
Orflid: 224 KXXGKXLAVSTGPQKVDYASGEISAGTAAGTK----PTIALDTAALGGMYADSITLIANE 279
20 GK + V +G K+D+ +A 4+ PT+A+DTA LGGMYAD ITLI+ +
psph: 257 GVWGKDVKVVSGKNKLDFDGSLAKTASAPSSSDSVTPTVAIDTATLGGMYADKITLISTD 316
orflld: 280 KG 281
G
25 pspA: 317 NG 318

ORF114a is also homologous to pspA:

gi12623258 (AF030941) putative secreted protein [Neisseria meningitidis) Length

. = 2273
Score = 261 bits (659), Expect = 3e-6B
30 Identities = 203/663 (30%), Positives = 314/663 (46%), Gaps = 76/663 (11%)
Query: 1  MNKGLHRIIFSKKHSTMVAVAETANSQGKGKQAGSSVSVSLK----- TSGDRXXXKXXXX 55
MNK +++IF+KK S M+AVAE + GK Q + SV + +8
35 Sbjet: 1  MNKRCYKVIFNKKRSCMMAVAENVHRDGKSMQDSEAASVRVTGAASVSSARAAFGFRMAA 60
Query: 56 XXXXKXXXXXXXXXXXXXQITTDKSAPKNXQVVILKTNTGAPLVNIQTPNGRGLSHNRYT 115
I DKSAPKN Q VIL+T G P VNIQTP+ +G+S NR+

Sbjct: 61 FSVMLALGVAAFSPAPASGITADKSAPKNQOAVILQTANGLPQUNIQTPSSQGVSVNREK 120
40 Query: 116 QFDVDNKGAVLNNDRNN--———=ww~=o NPFLVKGSAQLILNEV-RGTASKLNGIVIVGG 163

QFDVD KG +LNN R+N NP L +G A++I+N++ S LNG + VGG
Sbjct: 121 QFDVDEKGVILNNSRSNTQTQLGGWIQGNPHLARGEARVIVNQIDSSNPSLLNGYIEVGG 180

Query: 164 QKADVIIANPNGITVNGGGFKNVGRGILTIGAPQIGKDGALTGFDVRQGTLTVGARGWND 223
45 ++A+V++ANP+GI VNGGG N LT G P+ +G LTGFDV G + +G G D
Sbjct: 181 KRAEVVVANPSGIRVNGGGLINAASVTLTSGVEVL-NNGNLTGFDVSSGKVVIGGKGL-D 238

Query: 224 KGGADYTGVLARAVALQGKLQGKNLAVSTGPQKVDYASGEISAGTAAGTK~~--BTIALD 279
ADYT +IL+RA + + GK++ V +G  K4D+ +A o+ PT+A+D
50 Sbhjyct: 239 TSDADYTRILSRAAREINAGVWGKDVKVVSGKNKLDFDGSLAKTASAPSSSDSVTPTVAID 298

Query: 280 TAALGGMYADSITLIAXEKGVGVKNAGTLEAAK-QLIVTSSGRIENSGRIATTADGTEAS 338
TA LGGMYAD ITLI+ + G ++N G + AA + +++ G++ NSG I +A+
55 Sbjct: 299 TATLGGMYADKITLISTDNGAVIRNKGRIFAARTGGVTLSADGKLSNSGSI~----—-- DAAR 351
Query: 339 PTYLXIETTEKGAXGTFISNGGRIESKGLLVIETGEDIXLRNGAVVONNGSRPATTVLNA 398
+ 4T + + G IS Vet + I + G + GS + +
Sbjct: 352 EITISAQTVD---=w——- NRQGFIRSGKGSVLKVSDGINNQAGLI~---GSAGLLDIRDT 399

60 Query: 399 GHNLVIESKTNVNNAKGS----XNLSAGGRTTINDATIQAGSSVYSSTKGDTXLGENTRI 454
G +§  ++NN G+ ++8S ++ ND + A Vs§+ D G+
Sbjct: 400 G----- KSSLHINNTDGTIIAGKDVSLOAKSLONDGILTARRDV-SVSLHDDFAGKRDIE 453

Query: 455 IAENVTVLSNGSIGSAAVIEAKDTAHIESGKPLSLETSTVASNIRLNNGNIKGGKQLALL 514
65 +T + G+ + +I+A DT + ++ + + + S R G L+



GT & ()-!109 GT & ()-)?v!#$bFbU410 !109F GT & ()-!10% GT & ()-!109d GT

& ()-1109 GT & ()-!10% GT & ()-)?v!$9%&, 1nszZ: bU410 ! 109d GT & ()-!10% GT
& ()-1109F GTW%Bess109d GT & ()-!109% GT & ()-)?v! stu} ZZETHBAPHNI 10060 GT

& ()-110% GT & ()-!110% GT & ()-!10%%%GT & ()-110% GT & ()-)?v! bFbU410
11090 GT & () -4, /(}Oé’@sﬂGR&T@mGR&QfﬂIo%T&LMQIM&%Jﬁos@h&umah&@ 567 & ()-) ?v!

JOzZ: bU410 1090 GT & ( i GI & ()-1109%d GI & (L?(- 'A%HO‘;‘/J GI 6&' ()-'10% GI
! r DD NLNTPGNLYVHTGKDLNLNVDKDLSAASIHLKSDN ITGTSKT 569
& ()- )’7v|CPQﬂ%‘Zybl34510 N OUa RSN e o TVATCKDLNLIVEKDLS
Sbjct: 514 NSNGITLLOTEAKSDNAGT- GRIY-—-GSRVAVEADTLLNREBTVNGETKAA ——————— V 562
Query: 570 LTASKDMGVERGXXXYXY.XYXXXXSGNLRIQAR-~-KGNIQLRNTKL-NAAKALETTALQ 625
+ A+ + + A SG+LHI +A +Q NT L N + A+E++
10 Sbjct: 563 IARRERLDIGAREIENREAALLSSSGDLHIGSALNGSRQVQGANTSLHNRSAAIESS--- 619
Query: 626 GNI 628
GNI
Sbijct: 620 GNI 622
15
Score = 37.5 bits (85), Expect = 0.33
Identities = 87/432 (20%), Positives = 159/432 (36%), Gaps = 62/432 (14%) )
Query: 239 LQGKLQGKNLAVSTGPQKVDYASGEISAGTAAGTKPTIALDTAALGGMYADSITLIAXEK 298
20 LOG LQGKN+ + G + *G I A B K A ++8T +
Sbjct: 1023 LQGDLOGKNIFAARAGSDITN-~TGSIGAENALLLK-=-—~——= ASNNIESRSETRSNQNE 1072
Query: 299 GVGVKNAGTLEAAKQLIVTSSGRI--ENSGRIATTADGTEASPTYLXIETTEKGAXG-TF 355
VN G + A L +G + 4+ I TA ET+ G T
25 Sbjct: 1073 QGSVRNIGRV-AGIYLTGRONGSVLLDAGNNIVLTAS~=~==rm=m=~== ELTNQSEDGQTV 1120
Query: 356 ISNGGRIESKGLLVIETGEDIXLRNGAVVONNGSRPATTVLNAGHNLVIESK-~-—--- T 408
++ GG I S + 1 + Vet + +T+ G NL + +K
30 Sbjct: 1121 LNAGGDIRSDTTGISRNONTIFDSDNYVIRKEQNEVGSTIRTRG-NLSLNAKGDIRIRAA 1179
Query: 409 NVNNRKGSXNLSAGGRTTINDATIQAGSS---—=-=-- VYSSTKGDTXLGENTRIIAENVT 460
vV + +G L+AG D ++AG + Y+ G + TR +
Sbjct: 1180 EVGSEQGRLKLAAG----- RDIKVEAGKAHTETEDALKYTGRSGGGIKQKMTRHLKNQNG 1234
' 35 Query: 461 VLSNGSIGSAAVIEAKDTAHIESGKPLSLETSTVASNIRLNNGNIKGGKQLALLADDNIT 520
+G++ +1 +G + + T+ S NN +K + <+ A+ N
Sbjct: 1235 QAVSGTLDGKEIILVSGRDITVTGSNIIADNHTILS~~AKNNIVLKAAETRSRSAEMNKK 1292
, Query: 521 AKTTNLNTPG-NLYVHTGKDLNLNVDKDLSAASIHLKSDN======- AAHITGTSKTLTA 572
40 K+ + + G + KD N + 4§ + SN HTT Ta++
Sbjct: 1293 EKSGLMGSGGIGFTAGSKKDTQTNRSETVSHTESVVGSLNGNTLISAGKHYTQTGSTISS 1352
Query: 573 SK-DMGVEAGKXXXXXXXXXXXSGNLHIQARKG--—=-~ NIQLRNTKLNAAKALETTALQG 626
+ D+G+ +G 4+ o+ KG ++ + NT + A A++ G
45 Sbjct: 1353 PQGDVGISSGKISIDAAQNRYSQESKQVYEQKGVTVAISVPVVNTVMGAVDAVKAVQTVG 1412
Query: 627 NIVSDGLHAVSA 638
+ ++A++A
50 Sbjct: 1413 KSKNSRVNAMRA 1424

Amino acids 1-1423 of ORF114-1 were cloned in the pGex vector and expressed in E.coli, as
described above. GST-fusion expression was visible using SDS-PAGE, and Figure 5 shows plots
of hydrophilicity, antigenic index, and AMPHI regions for ORF114-1.

Based on these results, including the homology with the putative secreted protein of N.meningitidis
55 and on the presence of a transmembrane domain, it is predicted that this protein from

N.meningitidis, and its epitopes, could be useful antigens for vaccines or diagnostics.

Example 14

The following partial DNA sequence was identified in N meningitidis <SEQ ID 63>



& ()-1109 GT & ()-!109% GT & ()-!109% GT & ()-!10% GT & ()-)?v! bFbU410
11097 GT & ()-!109% GT & ()-!10% GT & ()-!10% GT & ()-!10% GT

& ()-)2v! vV6bUsdGededQVT GT & ()-! 109 GT & ()-! 109 GT & PCFABYOME GT

(, irrzz- bU410 !B69%T GT & ()-!109% GT & ()-!109% GT

& ()-1109 GT & ()- )’>vl
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&I
&I

()-110% GT &'()
()-1109 GT & (

()-1109% GT &

5

15

20

25

30

35

40

45

50

55

60

201
251
301
351
401
451
501
551
601
651
701
181
801
851
301
951
1001
1051
1101
1151
1201
1251
1301
1351
1401
1451
1501
1551
1601
1651
1701
1751

10(&%@2‘%& 2(% %

( ) wu 10 YT AP

GCCCATAATC
CGTCATGGGT
CCGATGACAC
AGCCTGRaTG
CGGCAGTACC
GCATAGATGT
ACCCAGGGAA
ARGCTGCACA
ARTAAACGCG
TCARGCAACC
ARGGTCABAR
GGCGAACAGA
AgCAAGTCAA
GTGGGGAGCA
GCAGGTACTC
ACAGGACGGC
GCGTACGTnn
GGARATATCG
CACCCATGTC
GATACCACCC
TACGCGCAAC
GCAAACAGCA
TGCAAGCGEC
TAACCGGGCA
GTyAGAGACA
CGCAGAAGAT
GCGACATTCA
GGCAGTTTCG
AGGCAGGCCT
GAGACAGCAR
CACATCACCG
AGAMACCGAA
AACACTCAGG

AP TG T

ATACCGG
ACTGGCGGAT
TGATCGTACC
GAGACACCGT
GTCTCCAGCC
AGAGTTCGCA
CAARRAGGCC
ARACTTCATA
TTAATGCCAT
CAACAAATGC
CTACAATCAA
ARAGTCGTAA
ATTATCGGCA
GTCCRATATC
C.CTCATTGC
AGCGAGCARA
CAABAATAGGC
GTAAAGGTAA
GGCAGCACAA
TCARRAGGTGT
CTGCATATAG
AAACGGCAAT
BGTTACCGCC
ARAGCGGTATT
ACACAGACCT
ARGGGCRAAA
ARACCACAGC
ACCTGAACGG
ACCGACAGGA
ARRCAGCACC
ACGARGCGGG
GCGCGTATCT
CCATCTGAAA

?2v! mo

éﬁﬁi‘)/&ﬁA

GCRGGAC
CAATGAATAC
TGGGCTTTAC
AATATTGTsSC
TACAGTTGCA
CCGAGGGGLG
AACAACCGGT
TTACCGTCGC
CAAGCAGCCC
GGCTGCAGCC
AACAATTTGC
AGCCCCAGTA
CGAGCAAAAA
AAGGGCAAAC
AATATTACAG
CGACAACCAT
GCARARACAA
ARCGGCATCA
AGAGCRAGGG
CCGGCAARAC
GCAGCTCATC
ARAGTGTTCA
GTCCRAGTTE
ARAGCAAAGT
TATGCCGGAG
yAAGGGCEGT
ACCTTTTTCA
CGCTACGARG
CGGCTGGGAC
TAAGCCCGGC
ACCCGCAGCG
ACAACTTGCC
ACACCGGCAT
ARCAGCTTCG

beU410

1109 GI' &

()-110% GT

ﬁ&u&?ﬁﬁi Adohigno | 1090 GT

ACGACATCGA
CACGAGAGCA
TATCGGTAAC
ATACAGGCAG
GGAARCCGCT
CAATACCGTC
ATGCCACTGA
CCTCAATGTC
ARRATGTGGG
AATGCTGCAT
TCCAARGCAGC
TCAGTGTGTC
AGACATTACA
CACACTTGCG
GTTCCGATGT
ATCAGACTCC
ARGCAGTGGT
GGTTTGGAAT
GGAAGTACTA
TACCATCCGA
GGCAAAGGCA
AGATACTGAR
ACTGTCGGTT
CARAGCAGAC
ARGRCGGCTA
ATCATCACGT
GACGGCCACC
GCAGAAGCTT
GGCACGGTTA
AGCCGGCTAC
GCGTCAACAC
CGAACAGGCA
CGACACCGAA
AC...

TATTTCTACT
WAARWTCAGG
CGGBRARACTA
CATTATAGGC
ACCGACAAAC
ACAGCCAARW
CTACGCCCAT
CCGGTTGTCC
CAARAGTARA
GGCAGAGTTA
AGTGCGGGAC
CATTAC.TAC
CCGARGCGGC
GCAACAGGAA
CATCGGCCAT
AATCTGCCAA
TGGAATGCAG
TACCGCCGGA
CCCACCGCCA
AGCGGCGGGE
TACAGGCAGA
ACCTATCAGA
ACGGATTCAG
CATGCCTCCG
TCARATYARR
CTAGCCAAAG
CTTACTGCCA
CGGCATAGGC
CCGACARACA
GGCAGCGACG
CCACARCATA
GGACTGCAAA
ACTGCGGATC

This corresponds to the amino acid sequence <SEQ ID 64; ORF116>:

1
51
101
151
201
251
301
351
401
451
501
551

. . RFIHDEAVGS

AHNRYTGNEY
SLNGDTVTVA
TQEQKGLTVA
OATQOMQQFA
ASQIIGKGQT
QDGSEQSKNK
THVGSTTGKT
KQQNGNVQVT
RDNTDLKGGI
SFDLNGGWDG
ITDEAGQLAR

NIGGGKMIVA
HESXXSGVMG
GNRYRQTGST
LNVPVVQARQ
PSSSAGQGON
TLAATGSGEQ
SSGWNAGVRX
TIRSGGDTTL
VGYGFSASGS
ITSSQSAEDK
TVTDKQGRPT
TGRTRAKETER

AGQDINVRGX
TGGLGFTIGN
VSSPEGRNTV
NFIQAAQNVG
YNQSPSISVS
SNINITGSDV
KIGNGIRFGI
KGVOLIGKGI
YRQSKVKADH
GKNLFQTATL
DRISPARGYG
RIYTGIDTET

SLISDKGIVL
RKTTDDTDRT
TAKXIDVEFA
KSKNKRVNAM
IXYGEQKSRN
IGHAGTXLIA
TAGGNIGKGK
QADTRNLHIE
ASVTGQSGIY
TASDIQONHSR
SDGDSKNSTT
ADOHSGHLKN

KAGHDIDIST
NIVHTGSIIG
NNRYATDYAH
ARANAAWQSY
EQKRHYTEAA
DNHIRLQSAK
EQGGSTTHRH
SVQDTETYQS
AGEDGYQIKV
YEGRSFGIGG
RSGVNTHNIH
SFD...

Computer analysis of this amino acid sequence gave the following resuits:

Homology with pspA putative secreted protein of N.meningitidis (accession number AF030941)

ORF116 and pspA protein show 38% aa identity in 502aa overlap:

Orflleé: EAVGSNIGGGKMIVARGQDINVRGXSLISDKGIVLKAGHDIDISTAHNRYTGNEYHESXX 65
+AV + G ++I+ +G+DI V G ++I+D +L A ++I + A R E ++
PsphA: 1 235 QAVSGTLDGKEIILVSGRDITVTGSNIIADNHTILSAKNNIVLKAAETRSRSAEMNKKEK 1294
orflleé: XXX XXX XX XXXXXNRKXXXXXXRTNIVHTGSI IGSLNGDTVTVAGNRYRQTGSTVSSPE 125
++K + HT S++GSLNG+T+ AG Y QTGST+SSP+
PsphA: 1295 SGLMGSGGIGFTAGSKKDTQTNRSETVSHTESVVGSLNGNTLISAGKHYTQTGSTISSPQ 1354



&I
&I
&I

& ()

()-1109% GT & ()-)?v!fJbU410 ! 10! 10967 GT & ()-!10% GT & ()-! 109 GT
) 11

()-1109 GT & (
()-1109% GT w@ A% GT & ()-110% GT & ()-) ?v! OPQRSbRizwHH00d180%d GT
-1109% GT & ()-11

10960 GT & ()-)?v! KQOzZ: bU410 !109 GT & ()-!'109%F GT
1090 GT & ()-!109 G§- & ()-!109 GT & ()-)?v!zZ: bU410

!100/(7 GT &'()-!100/(7 GT & ()-11004 GT & ()-1100@ GT & ()-! 10% GT

-) ?v! 2Z>bUAIT1MO% G R B L S T T GT
&' ()-110% GT & fopa:) 2visbbIckERexL41b0 0k SGERRAC)

5

10

15

20

25

35

45

PPt

Gvirvh OBV VNTVMGAVDAVKAVQTVGKS 1414

Orflle. 183 KNKRVXXXXXXXXXWQSYQATQOMOQFA--PSSSAGQGONYNQSPSISVSIXYGEQKSRN 240
KN RV + + + A P +AGQG ISVS+ YGEQK+ +

PsphA: 1415 KNSRVNAMAAANALNKGVDSGVALYNAARNPKKAAGQG---=-=-~~ ISVSVTYGEQKNTS 1466

0rfl16: 241 EQKRHYTEAAASQIIGKGQTTLAATGSGEQSNINITGSDVIGHAGTXLIADNHIRLQSAK 300
E + T+ +I G G+ +L A+G+G+ S I ITGSDV G GT L A+N +++++A+
PsphA: 1467 ESRIKGTQVQEGKITGGGKVSLTASGAGKDSRITITGSDVYGGKGTRLKAENAVQIEARR 1526

Orfl16: 301 QDGSEQSKNKSSGWNAGVRXKIGNGIRFGITAXXXXXXXXXXXXSTTHRHTHVGSTTGKT 360
Q E+S+NKS+G+NAGV I GI FG TA T +R++H+GS +T
PspA: 1527 QTHQRERSENKSAGFNAGVAIAINKGISFGFTAGANYGKGYGNGDETAYRNSHIGSKDSQT 1586

Orfllé: 361 TIRSGGDTTLKGVQLIGKGIQADTRNLHIESVQDTETYQSKQONGNVQVTVGYGFSASGS 420
I SGGDT +KG QL GKG+ +LHIES+QDT ++ KQ+N + QVTVGYGFS GS
PsphA: 1587 AIESGGDTVIKGGQLKGKGVGVTAESLHIESLODTAVFKGKQENVSAQVTVGYGEFSVGGS 1646

Orfllé: 421 YRQSKVKADHASVIGQSGIYAGEDGYQIKVRDNTDLKGGIITSSQSAEDKGKNLFQTATL 480
Y +SK +D+ASV QSGI+AG DGY+I+V TLG + 8 DK KNL +T+4 +
PspA: 1647 YNRSKSSSDYASVNEQSGIFAGGDGYRIRVNGKTGLVGAAVVSD~~~ADKSKNLLKTSEI 1703

Orfll6: 481 TASDIQNHSRYEGRSFGIGGSF 502
DIQNH+ + G+ G F
PsSpA: 1704 WHKDIQNHASAAASALGLSGGF 1725

Based on homology with pspA, it is predicted that this protein from N.meningitidis, and its

epitopes, could be useful antigens for vaccines or diagnostics.

Example 15
The following partial DNA sequence was identified in N.meningitidis <SEQ ID 65>

1 ..ACGACCGGCA GCCTCGGCGG CATACTGGCC GGCGGCGGCA CTTCCCTTGC
51 CGCACCGTAT TTGGACAAAG CGGCGGAARA CCTCGGTCCG GCGGGCAAAG
101 CGGCGGTCAA CGCACTGGGC GGTGCGGCCA TCGGCTATGC AACTGGTGGT
151 AGTGGTGGTG CTGTGGTGGG TGCGAATGTA GATTGGAACA ATAGGCAGCT
201 GCATCCGAAA GARATGGCGT TGGCCGACAA ATATGCCGAA GCCCTCARGC
251 GCGAAGTTGA AAAACGCGAR GGCAGAAAAA TCAGCAGCCA AGAAGCGGCA
301 ATGAGAATCC GCAGGCAGAT ATGCGTTGGG TGGACAAAGG TTCCCAAGAC
351 GGCTATACCG ACCAARGCGT CATATCCCTT ATCGGAATGA

This corresponds to the amino acid sequence <SEQ ID 66; ORF118>:

1 ..TTGSLGGILA GGGTSLAAPY LDKAAENLGP AGKAAVNALG GAAIGYATGG
51 SGGAVVGANV DWNNRQLHPK EMALADKYAE ALKREVEKRE GRKISSQEAA
101 MRIRRQICVG WTKVPKTAIP TKASYPLSE*

Computer analysis of this amino acid sequence reveals two putative transmembrane domains.

Based on this analysis, it is predicted that this protein from N.meningitidis, and its epitopes, could

be useful antigens for vaccines or diagnostics.

Example 16
The following partial DNA sequence was identified in N.meningitidis <SEQ 1D 67>

1 ..CAATGCCGTC TGAAAAGCTC ACAATTTTAC AGACGGCATT TGTTATGCAR



GT & ()-1109% GT & ()-!109% GT & ()-!109% GT & ()-)?v! $@:zZ>bU410 ! 1094 GT
& ()-8& 109 GT & ()-1109F GT & ()-1109F GT & ()-!109d GT
&'()-)?v!ABC~b§P(%J§&']5%llO‘Vd’GT&'()-'lO‘Vd’GT&'()-'lOde' GTpc& 163070b b GT
& ()-1109 GT V1 ~bFbU410 | 109 GF7-& ()-!109@ GT & ()-! 10% GT

& ()-1109F GT & ()-!1109F GT & ( fvvlch X7bU410 1098& ()- QLO%$>& () - (

1098& ()- 109B& ();! 1%’% A%G’SG AL BRI caboadod D98 () - @

Ty 109%8& ()-My! 10095 G ; ggg G%\ZG%@J%?%% }%gcfﬁ 10%5&' ()-Lvwalo
1099 R!) - 109 ( Gg%: it 4
fs0310%$& §L() d: vial & ko wg% GA%% Gk -A%AMI: ggctﬁcc(c achAr O T R') & ()-MO0%
R) & ()-M0% R) ﬁ&() A @%%QWWTﬁQE TgécC 2@“@?@2 J
451 GTagCcgaCA ARATCGGTGC TTCGGCACTG AACAATGTCA GCGATRAGCA
10 501 GTGGATCAAC AACCTGACCG TCAACCTGGC CAATGCGGGC AGTGCCGCAC

551 TGATTAATAC CGCTGTCAAC GGCGGCAGCc tgAAAGACAA TCTGGAAGCG
601 BATATCCTTG CGGCTTTGGT GRATACTGCG CATGGAGAAG CAGCCRAGTAA
651 AATCAAACAG TTGGATCAGC ACTACATTAC CCACAAGATT GCCCaTGCCA
701 TAGCGGGCTG TGCGGcTGCG GCGGCGAATA AGGGCAAGTG TCAGGATGGT

15 751 GCGATAGGTG CGGCTGTGGG CGAGATAGTC GGGGAGGCTT TGACAAACGG
801 CAARAATCCT GACARCTTTGA CAGCTAAAGA ACGCGaACAG ATTTTGGCAT
851 ACAGCARACT GGTTGCCGGT ACGGTARGCG GTGTGGTCGG CGGCGATGTA
901 AATGCGGCGG CGAATGCGGC TGAGGTAGCG GTGAAAAATA ATCAGCTTAG
951 CGACARALGA

20  This corresponds to the amino acid sequence <SEQ ID 68; ORF41>:

1 ..QCRLKSSQFY RRHLLCKYIY RFPIYCPXAC VAEDTPYACY LXQLQVTKDV
51 NWNQVXLAYD KWDYKQEGLT GAGRAIIALA VTVVTAGAGAR GRALGLNGAA
101 AAATDAAFAS LASQASVSLI NNKGNIGNTL KELGRSSTVK NLMVAVATAG
151 VADKIGASAL NNVSDKQWIN NLTVNLANAG SAALINTAVN GGSLKDNLEA
25 201 NILAALVNTA HGEAARSKIKQ LDQHYITHKI AHAIAGCAAA AANKGKCQDG
251 AIGAAVGEIV GEARLTNGKNP DTLTAKEREQ ILAYSKLVAG TVSGVVGGDV
301 NAAANAAEVA VKNNQLSDK*

Further work revealed the complete nucleotide sequence <SEQ ID 69>:

! 1 ATGCAAGTAR ATATTCAGAT TCCCTATATA CTGCCCAGAT GCGTGCGTGC

30 51 TGAAGACACC CCCTACGCTT GCTATTTGAA ACAGCTCCAA GTCACCAAAG

101 ACGTCAACTG GAACCAGGTA CAACTGGCGT ACGACARAATG GGACTATAAA

151 CAGGRAGGCT TARCCGGAGC CGGAGCAGCG ATTATTGCGC TGGCTGTTAC

201 CGTGGTTACT GCGGGCGCGG GAGCCGGAGC CGCACTGGGC TTAAACGGCG

! 251 CGGCCGCAGC GGCAACCGAT GCCGCATTCG CCTCGCTGGC CAGCCAGGCT

35 301 TCCGTATCGC TCATCAACAA CARRGGCAAT ATCGGTAACA CCCTGAAAGA

351 GCTGGGCAGA AGCAGCACGG TGRAAARATCT GATGGTTGCC GTCGCTACCG

401 CAGGCGTAGC CGACAARATC GGTGCTTCGG CACTGAARCRA TGTCAGCGAT

451 AAGCAGTGGA TCAARCARCCT GRCCGTCAAC CTGGCCAATG CGGGCAGTGC

501 CGCACTGATT AATACCGCTG TCAACGGCGG CAGCCTGAAA GACAATCTGG

40 551 ARGCGAATAT CCTTGCGGCT TTGGTGARTA CTGCGCATGG AGRAGCAGCC

601 AGTARAATCA AACAGTTGGA TCAGCACTAC ATTACCCACA AGATTGCCCA

651 TGCCATAGCG GGCTGTGCGG CTGCGGCGGC GAATAAGGGC AAGTGTCAGG

701 ATGGTGCGAT AGGTGCGGCT GTGGGCGAGA TAGTCGGGGA GGCTTTGACA

751 AACGGCAAAR ATCCTGACAC TTTGACAGCT AAAGAACGCG AACAGATTTT

45 801 GGCATACAGC APACTGGTTG CCGGTACGGT AAGCGGTGTG GTCGGCGGCG

851 ATGTAAATGC GGCGGCGAAT GCGGCTGAGG TAGCGGTGAAR AAATAATCAG

901 CTTAGCGACA AAGAGGGTAG AGAATTTGAT AACGAAATGA CTGCATGCGC

951 CAARCAGART ARTCCTCAAC TGTGCAGAAA AARTACTGTA ARAARARGTATC

1001 AAAARTGTTGC TGATRAARGA CTTGCTGCTT CGATTGCAAT ATGTACGGAT

50 1051 ATATCCCGTA GTACTGAATG TAGAACAATC AGAAAACAAC ATTTGATCGA

1101 TAGTAGAAGC CTTCATTCAT CTTGGGAAGC AGGTCTAATT GGTAAAGATG

1151 ATGAATGGTA TAAATTATTC AGCAAATCTT ACACCCAAGC AGATTTGGCT

1201 TTACAGTCTT ATCATTTGAAR TACTGCTGCT ARATCTTGGC TTCARATCGGG

1251 CAATACAAAG CCTTTATCCG AATGGATGTC CGACCAAGGT TATACACTTA

55 1301 TTTCAGGAGT TAATCCTAGA TTCATTCCAA TACCAAGAGG GTTTGTAAAA

1351 CAAAATACAC CTATTACTAA TGTCAARATAC CCGGAAGGCA TCAGTTTCGA

1401 TACAAACCTA ARARGACATC TGGCAARTGC TGATGGTTTT AGTCAARARAC

1451 AGGGCATTAA AGGAGCCCAT AACCGCACCA ATTTTATGGC AGAACTAAART

1501 TCACGAGGAG GACGCGTAAA ATCTGARACC CAAACTGATA TTGAARGGCAT

60 1551 TACCCGAATT AAATATGAGA TTCCTACARCT AGACAGGACA GGTARAACCTG

1601 ATGGTGGATT TAAGGAAATT TCAAGTRTAR AAARCTGTTTA TAATCCTARA

1651 AAATTTTCTG ATGATARAAT ACTTCAAATG GCTCAAAATG CTGCTTCACA

1701 AGGATATTCA AAAGCCTCTA AAATTGCTCA ARATGAAAGA ACTARATCAR

1751 TATCGGARAG ARAAAATGTC ATTCAATTCT CAGAAACCTT TGACGGAATC

65 1801 ARATTTAGAT CATATTTTGA TGTARATACA GGAAGAATTA CAAACATTCA
1851 CCCAGAATAR
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MQVNIQIPYI LPRCVRAEDT PYACYLKQLQ VTKDVNWNQV QLAYDKWDYK
! 51 QEGLTGAGAA IIALAVTVVT AGAGAGAALG LNGAAAAATD AAFASLASQA
101 SVSLINNKGN IGNTLKELGR SSTVKNLMVA VATAGVADKI GASALNNVSD
5 151 KQWINNLTVN LANAGSAALI NTAVNGGSLK DNLEANILAA LVNTAHGEAA
201 SKIKQLDQHY ITHKIAHAIA GCABAARNKG KCQDGAIGAA VGEIVGEALT
251 NGKNPDTLTA KEREQILAYS KLVAGTVSGV VGGDVNAAAN AAEVAVKNNQ
) 301 LSDKEGREFD NEMTACAKQN NPQLCRKNTV KKYQNVADKR LAASIAICTD
351 ISRSTECRTI RKQHLIDSRS LHSSWEAGLI GKDDEWYKLF SKSYTQADLA
10 401 LQSYHLNTAA KSWLQSGNTK PLSEWMSDQG YTLISGVNPR FIPIPRGFVK
451 OQNTPITNVKY PEGISFDTNL KRHLANADGF SQKQGIKGAH NRTNFMAELN
501 SRGGRVKSET QTDIEGITRI KYEIPTLDRT GKPDGGFKEI SSIKTVYNPK
551 KFSDDKILOM AQNAASQGYS KASKIAQNER TKSISERKNV IQFSETFDGI
601 KFRSYFDVNT GRITNIHPE*

15  Computer analysis of this amino acid sequence predicts a transmembrane domain, and homology

with an ORF from N.meningitidis (strain A) was also found.

ORF41 shows 92.8% identity over a 27%9aa overlap with an ORF (ORF41a) from strain A of N.

meningitidis:
10 20 30 40 50 €0 69
20 orf4l,pep YRRHLLCKYIYRFPIYCPXACVAED'I‘PYACYLXQLQVTKDVNWNQVXLAYDKWDYKQEGL
PE bbb edes bbby bbb nbbeind
orfdla YLKQLQVAKNINWNQVQLAYDRWDYKQEGL
20 30
25 70 80 90 100 110 120 128
orfdl.pep TGAGAAIIALAVTVVTAGAGAGAALGLNGAAAAATDAAFASLASQASVSLINNKGNIGNT
AR NN R R N R R R R R R R R R R R R R RN RN E R RN R R R R R R AR R
orfdla TEAGAAI IALAVTVVTSGAGTGAVLGLNGAXAAAT DARFASLASQASVSFINNKGDVGKT
40 50 60 70 80 90
30
130 140 150 160 170 180 189
orf4l.pep LKELGRSSTVKNLMVAVATAGVADKIGASALNNYSDKOWINNLTVNLANAGSAALINTAV
YRR RN RN RN R R RN NN N R R R R R A RN R R R RN AR R AR RA RN NRR
' orf4la LKELGRSSTVKNLYVAARTAGVADKIGASALXNVSDKQWINNLTVNLANAGSAALINTAV
35 100 110 120 130 140 150
190 200 210 220 230 240 249
orf4l.pep NGGSLKDNLEANILAALVNTAHGEAASKIKQLDQOHYITHKIARATAGCAARAANKGKCOD
LT Tt e e s ey
40 orfdla NGGSLKDXLEANILAALVNTAHGEAASKIKQLDOHYIVHKIAHATAGCARAARNKGKCQD
160 170 180 190 200 210
250 260 270 280 290 300 309
orfdl.pep GAIGAAVGEIVGEALTNGKNPDTLTAKEREQILAYSKLVAGTVSGVVGGDVNAAANAAEVY
45 RN R R RN R R NN N N R R R NN N A N RN NN R R AR NN R T
orf4la GAIGAAVGEIVGEALTNGKNPDTLTAKEREQILAYSKLVAGTVSGVVGGDVNAARANAAEY
220 230 240 250 260 270
310 320
50 orf4l,pep AVKNNQLSDKX
RERRRRND
orfdla AVKNNOLSDXEGREFDNEMTACAKONX POLCRKNTVKKYQNVADKRLAASIAICTDI SRS
280 290 300 310 320 330
A partial ORF41a nucleotide sequence <SEQ ID 71> is:
55 1 ..TATCTGAAAC AGCTCCAAGT AGCGAARAAC ATCAACTGGA ATCAGGTGCA

51 GCTTGCTTAC GACAGATGGG ACTACAAACA GGAGGGCTTA ACCGAAGCAG
101 GTGCGGCGAT TATCGCACTG GCCGTTACCG TGGTCACCTC AGGCGCAGGA
151 ACCGGAGCCG TATTGGGATT AAACGGTGCG NCCGCCGCCG CAACCGATGC
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RI') & ()-M) K O Z201  AGCATTCGCC TCTTTGGCCA GCCAGGCTTC CGTATCGTTC ATCAACAACA
251 AAGGCGATGT CGGCAARACC CTGAAAGAGC TGGGCAGAAG CAGCACGGTG
301  ABAAATCTGG TGGTTGCCGC CGCTACCGCA GGCGTAGCCG ACAAAATCGG
351  CGCTTCGGCA CTGANCAATG TCAGCGATAR GCAGTGGATC RACAACCTGA
5 401  CCGTCAACCT AGCCARTGCG GGCAGTGCCG CACTGATTAA TACCGCTGTC
451 AACGGCGGCA GCCTGAAAGA CANTCTGGAA GCGAATATCC TTGCGGCTTT
501  GGTCAATACC GCGCATGGAG ARGCAGCCAG TAAARTCAAR CAGTTGGATC
551 AGCACTACAT AGTCCACARAG ATTGCCCATG CCATAGCGGG CTGTGCGGCA
601 GCGGCGGCGA ATAAGGGCAA GTGTCAGGAT GGTGCGATAG GTGCGGCTGT
10 651 GGGCGAGATA GTCGGGGAGG CTTTGACAAR CGGCAAAAAT CCTGACACTT
701  TGACAGCTAA AGAACGCGAA CAGATTTTGG CATACAGCAA ACTGGTTGCC
751  GGTACGGTAA GCGGTGTGGT CGGCGGCGAT GTARATGCGG CGGCGAATGC
801  GGCTGAGGTA GCGGTGAAAA ATAATCAGCT TAGCGACNAA GAGGGTAGAG
851 AATTTGATAA CGARATGACT GCATGCGCCA AACAGAATAN TCCTCAACTG
15 901  TGCAGARARA ATACTGTAAA AAAGTATCAA AATGTTGCTG ATAAAAGACT
951  TGCTGCTTCG ATTGCAATAT GTACGGATAT ATCCCGTAGT ACTGAATGTA
1001 GAACAATCAG AAAACAACAT TTGATCGATA GTAGAAGCCT TCATTCATCT
1051 TGGGARGCAG GTCTAATTGG TAAARGATGAT GAATGGTATA AATTATTCAG
1101  CAAATCTTAC ACCCAAGCAG ATTTGGCTTT ACAGTCTTAT CATTTGAATA
20 1151  CTGCTGCTAR ATCTTGGCTT CAATCGGGCA ATACARAGCC TTTATCCGAA
' 1201 TGGATGTCCG ACCAAGGTTA TACACTTATT TCAGGAGTTA ATCCTAGATT
1251  CATTCCAATA CCRAGAGGGT TTGTAAAACA ARATACACCT ATTACTAATG
1301  TCARATACCC GGAAGGCATC AGTTTCGATA CAAACCTANA AAGACATCTG
1351  GCAAATGCTG ATGGTTTTAG TCAAGRACAG GGCATTAAAG GAGCCCATAA
25 1401 CCGCACCRAT NTTATGGCAG AACTRARTTC ACGRGGRAGGRA NGNGTAARAT
1451 CTGARACCCA NACTGATATT GAAGGCATTA CCCGRATTAA ATATGAGATT
1501  CCTACACTAG ACAGGACAGG TARACCTGAT GGTGGATTTA AGGAAATTTC
1551  ARGTATAAAA ACTGTTTATA ATCCTAAAAR NTTTTNNGAT GATAAAATAC
1601 TTCAAATGGC TCAANATGCT GNTTCACAAG GATATTCAAAR AGCCTCTAAA
30 1651 ATTGCTCAAA ATGAAAGAAC TAAATCAATA TCGGAAAGAA AAAATGTCAT
1701  TCAATTCTCA GARACCTTTG ACGGAATCAA ATTTAGANNN TATNTNGATG
1751  TARATACAGG AAGAATTACA AACATTCACC CAGAATAA
This encodes a protein having the partial amino acid sequence <SEQ ID 72>:
1 YLKQLOVAKN INWNQVQLAY DRWDYKQEGL TEAGRAIIAL AVTVVTSGAG
35 51 TGAVLGLNGA XAAATDAAFA SLASQASVSF INNKGDVGKT LKELGRSSTV
101 KNLVVAMATA GVADKIGASA LXNVSDKOWI NNLTVNLANA GSAALINTAV
' 151 NGGSLKDXLE ANILAALVNT AHGEAASKIK QLDQHYIVHK IAHAIAGCAA
201 AAANKGKCQD GAIGAAVGEI VGEALTNGKN PDTLTAKERE QILAYSKLVA
251 GTVSGVVGGD VNAAANAAEV AVKNNQLSDX EGREFDNEMT ACAKQNXPQL
40 301 CRKNTVKKYQ NVADKRLAAS IAICTDISRS TECRTIRKQH LIDSRSLHSS
, 351 WEAGLIGKDD EWYKLFSKSY TQADLALQSY HLNTAAKSWL QSGNTKPLSE
401 WMSDQGYTLI SGVNPRFIPI PRGEFVKONTP ITNVKYPEGI SFDTNLXRHL
451 ANADGFSQEQ GIKGAHNRTN XMAELNSRGG XVKSETXTDI EGITRIKYEI
501 PTLDRTGKPD GGFKEISSIK TVYNPKXFXD DKILOMAOXA XSQGYSKASK
45 551 IAQNERTKSI SERKNVIQFS ETFDGIKFRX YXDVNTGRIT NIHPE*
ORF41a and ORF41-1 show 94.8% identity in 595 aa overlap:
10 20
orf4la.pep YLKQLOVAKNINWNQVQLAYDRWDYKOEGLTEAGAR
CUEPEEE U RO TEE I s L it 1y
50 orf4l-1 MOQVNIQIPYILPRCVRAEDTPYACYLKQLQVTKDVNWNQVOLAYDKWDYKQOEGLTGAGAR
10 20 30 40 50 60
40 50 60 70 80 90
orf4la.pep IIALAVTVVTSGAGTGAVLGLNGAXAAATDAAFASLASQASVS FINNKGDVGKTLKELGR
55 RN N R R N AN R NN R E R e
orf4l-1 IIALAVTVVTAGAGAGAALGLNGAAAAATDAAFASLASQASVSLINNKGNIGNTLKELGR
70 80 90 100 110 120
100 110 120 130 140 150
60 crfdla.pep SSTVKNLVVAAATAGVADKIGASALXNVSDKOWINNLTVNLANAGSARLINTAVNGGSLK
CVRRRER s b e i L e i
orf4l-1 SSTVKNLMVAVATAGVADKIGASALNNVSDKOWINNLTVNLANAGSAALINTAVNGGSLK
130 140 150 160 170 180
65 160 170 180 190 200 210

orf4la.pep

DXLEANILAALVNTAHGEAASKIKQLDOHYIVHKIAHAIAGCAARARNKGKCODGAIGAA
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orf4l-1 DNLEANILAALVNTAHGEAASKIKQLDQHYITHKIAHATAGCAAAAANKGKCODGAIGAA
130 200 210 220 230 240
220 230 240 250 260 270
orf4la.pep VGEIVGEALTNGKNPDTLTAKEREQILAY SKLVAGTVSGVVGGDVNAAANAAEVAVKNNQ
AR AR R R AR R RN R RN RN R RN RN R RN R AR A RN AR RN A AR ANA!
orfdl-1 VGEIVGEALTNGKNPDTLTAKEREQILAYSKLVAGTVSGVVGGDVNAAANAAEVAVKNNG
250 260 270 280 290 300
280 290 300 310 320 330
orfdla.pep LSDXEGREFDNEMTACAKONX POLCRKNTVKKYQNVADKRLAASTIAICTDISRSTECRT I
AR RN RN N R R R NN AR RN RN R R NN NN AR NN RN RNy
orfdl-1 LSDKEGRE FDNEMTACRKONNPQLCRKNTVKKYQNVADKRLAASIAICTDISRSTECRTI
310 320 330 340 350 360
340 350 360 370 380 390
orfdla.pep RKQHLIDSRSLHSSWEAGLIGKDDEWYKLFSKSYTOADLALQSYHLNTAAKSWLQSGNTK
PORREOET O ety et e b e e e e e e ey e e et tr b e ere i
orfdl-1 RKQHLIDSRSLHSSWEAGLIGKDDEWYKLFSKSYTOADLALOSYHLNTARKSWLOSGNTK
370 380 390 400 410 420
400 410 420 430 440 450
orfdla.pep PLSEWMSDQGYTLISGVNPRFIPIPRGFVKONTPITNVKYPEGI SFDTNLXRHLANADGE
cerrertrrerrreerrrrerreerrerrerirrenreteeninirerre torei ey
orfdl-1 PLSEWMSDQGYTLISGVNPRFIPIPRGFVKONTPITNVKYPEGI SFDTNLKRELANADGF
430 440 450 460 470 480
460 470 480 490 500 510
orfdla.pep SQEQGIKGAHNRTNXMAELNSRGGXVKSETXTDIEGITRIKYEIPTLDRTGKPDGGFKEI
Pleti b e b vt ettt ten et ee e eyl
orfal-1 SOKOGIKGAHNRTNFMAELNSRGGRVKSETQTDIEGITRIKYEIPTLDRTGKPDGGFKEL
490 500 510 520 530 540
520 530 540 550 560 570
orfdla.pep SSIKTVYNPKXFXDDKILOMAOXAXSQCYSKASKIAONERTKSISERKNVIQFSETFDGI
veereritr poarerrrer torerereeerriirnrenbereeeeeereeneny
orfil-1 SSIKTVYNPKKFSDDKILOMAQNAASOGYSKASKIAQNERTKSISERKNVIQFSETFDGI
550 560 570 580 590 600
580 590
orf4la.pep KFRXYXDVNTGRITNIHPEX
Lt e
orf4li-1 KFRSYFDVNTGRITNIHPEX
610 620

Amino acids 25-619 of ORF41-1 were amplified as described above. Figure 6 shows plots of

hydrophilicity, antigenic index, and AMPHI regions for ORF41-1.

Based on this analysis, it is predicted that this protein from N.meningitidis, and its epitopes, could

be useful antigens for vaccines or diagnostics.

Example 17

The following DNA sequence was identified in N.meningitidis <SEQ ID 73>

1 ATGGCAATCA TTACATTGTA TTATTCTGTC AATGGTATIT
51 TGCAAAAGCA ARAAATATTC AAGTAGTTGC CARATAATAAG
101 TTTTTGGGTT TTTGGsmrGC ATCATCGGCG GTTCAACCAA
151 CCCATATTGT TAATATTTTT GCTTAGCGAR ACAGARRATA
201 CGTAAAATCA AGCAATCTAT GCTATCTTTT GGCGAAAATT
251 ATATGCTAARG AGACCAGTAT TGGTTATTAA ATAAGAGTGA
301 ATATTTTTAC TGTCCGTATT GTCTGTTATT GGATTGTATG
351 GTTAAGGACT AAGATTAGCC CAaATTTTTT TAARATGTTA

TARATGTATG
AATATGGTTC
TGCCATGTCT
ARRATcgTAT
GTTCAAATAT
ATACGATTTA
TTGGAATTCG
ATTTTTATTG
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Further work revealed the complete nucleotide sequence <SEQ ID 75>:

1
51
101
151
201
251
301
351
401
451
501
551
601
651
701
751

ATGCAAGARA
CGGAARTTACA
TTATCATGCC
TTAATGAGCT
AGAGATTGTT
TCGTTGGCAG
TGGCTGCTTT
TATTTTAART
ATAAGAATAT
ACCAATGCCA
ARATRAAAAAT
AAATTGTTCA
AGTGAATACG
GTATGTTGGA
TGTTAATTTT
GGTTTAARTCA

TAATGCAATC
GGCATGGGAT
ATTGTCTAAG
TGTTGGTTCT
TATTATTTAR
CATTTTGGGG
TACTGATGGC
GTATGTGCAA
GGTTCTTTTT
TGTCTCCCAT
CGTATCGTAA
AATATATATG
GTTTAATATT
ATTCGGTTAR
TATTGTTTTA
ARCTTTAA

TATCGTTTTT
TTCCGATGCT
GTTGTTGCCT
ATGCAGCRAT
ARACCTATAR
GTGARGTTGC
AATCATTACA
AAGCAARAAA
GGGTTTTTGG
ATTGTTAATA
AATCRAAGCAR
CTAAGAGACC
TTTACTGTCC
GGACTAAGAT
TTGGTATTGG

GTTGCTGCCG
CGGTACAACC
TGGTGGCATT
AACAAARRGG
ATTGCTTGCT
TTTTGATACT
TTGTATTATT
TATTCAAGTA
CAGGCATCAT
TTTTTGCTTA
TCTATGCTAT
AGTATTGGTT
GTATTGTCTG
TAGCCCAAAT
CTCTGARART

CAATACTGCA
GCATTGGCTT
ACCAAGCCTG
GTTTTTGGCA
ATCGGCAGCG
TCCAGTGTCT
CTGTCAATGG
GTTGCCAATA
CGGCGGTTCA
GCGAAACAGA
CTTTTGGCGA
ATTAAMATAAG
TTATTGGATT
TTTTTTAARR
CGGGCATTCG

This corresponds to the amino acid sequence <SEQ ID 76; ORF51-1>:

1
51
101
151
201
251

MQEIMQSIVF VAAAILHGIT GMGFPMLGTT ALAFIMPLSK VVALVALPSL

LMSLLVLCSN NKKGFWQEIV YYLKTYKLLA IGSVVGSILG VKLLLILPVS
WLLLLMAITT LYYSVNGILN VCAKAKNIQV VANNKNMVLF GFLAGIIGGS
TNAMSPILLI FLLSETENKN RIVKSSNLCY LLAKIVQIYM LRDQYWLLNK
SEYGLIFLLS VLSVIGLYVG IRLRTKISPN FFKMLIFIVL LVLALKIGHS

GLIKL*

Computer analysis of this amino acid sequence reveals three putative transmembrane domains. A

corresponding ORF from strain A of N.meningitidis was also identified:

Homology with a predicted ORF from N.meningitidis (strain A)
ORF51 shows 96.7% identity over a 150aa overlap with an ORF (ORF51a) from strain A of V.

meningitidis:
10 20 30
orf51.pep MAIITLYYSVNGILNVCAKAKNIQVVANNK
TIO LR L e
orf5la YKLLAIGSVVGSILGVKLLLILPVSWLLLLMAI ITLYYSVNGILNVCAKAKNIQVVANNK
80 90 160 110 120 130
40 50 60 70 80 90
orf5l.pep  NMVLFGFLXXIIGGSTNAMSPILLIFLLSETENKNRIVKSSNLCYLLAKIVQIYMLRDQY
PEEIVETE PR EE LTI RT e e b bbb e bbbk
orf5la NMVLFGFLAGIIGGSTNAMSPILLIFLLSETENKNRIAKSSNLCYLLAKIVOIYMLRDOY
140 150 180 170 180 190
100 110 120 130 140 150
orfSl.pep  WLLNKSEYXLIFLLSVLSVIGLYVGIRLRTKISPNFFKMLIFIVLLVLALKIGHSGLIKL
R N N A NN s R e
orf5la WLLNKSEYGLIFLLSVLSVIGLYVGIRLRTKISPNFFKMLIFIVLLVLALKIGYSGLIKL

200 210 220 230 240 250
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Further work revealed the complete nucleotide sequence <SEQ ID 81>:

1
51
101
151
201
251
301
351
401
451
501
551
601
651
701

ATGAGACATA TGAAAAATAA ARATTATTTA CTAGTATTTA TAGTTTTACA
TATAGCCTTG ATAGTAATTA ATATAGTGTT TGGTTATTTT GTTTTTCTAT
TTGATTTTTT TGCGTTTTTG TTTTTTGCAAR ACGTCTTTCT TGCTGTAAART
TTATTATTTT TAGAAAAAAR CATAAAARAC ABATTATTGT TTTTATTGCC
GATTTCTATT ATTATATGGA TGGTAATTCA TATTAGTATG ATAAATATAA
AATTTTATAA ATTTGAGCAT CAAATAAAGG AACARAATAT ATCCTCGATT
ACTGGGGTGA TAAAACCACA TGATAGTTAT AATTATGTTT ATGACTCAAA
TGGATATGCT AAATTAARAG ATAATCATAG ATATGGTAGG GTAATTAGAG
AAACACCTTA TATTGATGTA GTTGCATCTG ATGTTAAAAR TAARATCCATA
AGATTAAGCT TGGTTTGTGG TATTCATTCA TATGCTCCAT GTGCCAATTT
TATAARATTT GCAARARARC CTGTTAAAAT TTATTTTTAT AATCAACCTC
AAGGRGATTT TATAGATAAT GTAATATTTG ARATTAATGA TGGARACAAA
AGTTTGTACT TGTTAGATAR GTATAARAACA TTTTTTCTTA TTGARAACAG
TGTTTGTATC GTATTAATTA TTTTATATTT AARATTTAAT TTGCTTTTAT
ATAGGACTTA CTTCRAATGAG TTGGAATAG

This corresponds to the amino acid sequence <SEQ ID 82; ORF82-1>:

1
51
101
151
201

MRHMKNKNYL LVFIVLHIAL IVINIVFGYF VFLFDFFAFL FFANVEFLAVN
LLFLEKNIKN KLLFLLPISI IIWMVIHISM INIKFYKFEH QIKEQNISSI
TGVIKPHDSY NYVYDSNGYA KLKDNHRYGR VIRETPYIDV VASDVKNKSI
RLSLVCGIHS YAPCANFIKF AKKPVKIYFY NQPOGDFIDN VIFEINDGNK
SLYLLDKYKT FFLIENSVCI VLIILYLKFN LLLYRTYFNE LE*

Computer analysis of this amino acid sequence reveals a predicted leader peptide.

A corresponding ORF from strain A of N.meningitidis was also identified:

Homology with a predicted ORF from N.meningitidis (strain A)
ORF82 shows 97.1% identity over a 172aa overlap with an ORF (ORF82a) from strain A of N.

meningitidis:
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orf82.pep

orf82a

orfB2.pep

orfB2a
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MRHMKIQNYLLVEIVLHIALIVINIVFGYFVFLEDEFAFLFFANVELAVNLLFLEKNIKN
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MRAMKNKNYLLVEIVLHITLIVINIVFGYFVFLFDFFAFLFFARVFLAVNLLEFLEKNIKN

10 20 30 40 50 60

70 80 90 100 110 120
KLLELLPISTIIIWMVIHISMINIKFYKFEHQIKEQNISSITGVIKPHDSYNYVYDSNGYA
PEEVEVETTN TRy e b e e b et et er e
KLLELLPISTITWMVIHISMINIKEYKFEHQIKEONISSITGVIKPHDSYNYVYDSNGYA

70 80 30 100 110 120

130 140 150 160 170

KLKDNHRYGRVIRETPYIDVVASDVKRKSIRLSLVCGIHSYAPCANFIKFVR

FECRTET TR e b e b e e ies

KLKDNHRYGRVIRETPYIDVVASDVKNKSIRLSLVCGIHSYAPCANFIKFAKKPVKIYFY
130 140 150 160 170 180
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20
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1 ATGACTGCCT TTTCGACAAC CTTAATTTCC GTAGCCGAGG GCGCGGTTGT
51 AGAGCTGCAG GCCGTGAGAG CCAAAGCCGT CAATGCAACC GCCGCTTGCA
101 TTTTTACGGT CTTGAGTAAG GACATTTTCG ATTTCCTTTT TATTTTCCGT
151 TTTCAGACGG CTGACTTCCG CCTGTTTTTT CGCCAAAGCC ATGCCGACAG
201 CGTGCGCCTT GACTTCATAT TTTTTAGCTT CCGCGCGTGC CAGTTCCAGT
251 TCGCGCGCAT AGTTTTGAGC CGACRACAGC AGGGCTTGCG CCTTGTCGCG
301 CTCCATCTTG TCGATGACCG CCTGCTGCTT CGCARATGCC GACTTGTAGC
351 CTTGATGGTG CGACACAGCC AAGCCCGTGC CGACAAGCGC GATAATGGCA
401 ATCGGTTGCC AGTTATTCGC CAGCAGTTTC ACGAGATTCA TTCTCGACCT
451 CCTGACGCTT CACGCTGA

This corresponds to the amino acid sequence <SEQ ID 88; ORF124-1>:

1 MTAFSTTLIS VAEGAVVELQ AVRAKAVNAT AACIFTVLSK DIFDFLFIFR
51 FQTADFRLFF RQSHADSVRL DFIFFSFRAC QFQFARIVLS RQQQGLRLVA
101 LHLVDDRLLL RKCRLVALMV RHSQARADKR DNGNRLPVIR QQFHEIHSRP
151 PDASR*

A corresponding ORF from strain A of N.meningitidis was also identified:

Homology with a predicted ORF from N.meningitidis (strain A)
ORF124 shows 87.5% identity over a 152aa overlap with an ORF (ORF124a) from strain A of N.

meningitidis:
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orfl24.pep  TPNSVTVLPSFGGFGRTGATINARGEVGMTAFSTTLISVAEGRVVELQAVRAKAVNATAR

CLELEELLETLE R s L bt st

orfl24a MTAFSTTLISVAEGALVELQAVMAKAVNTTAA
10 20 30

70 80 90 100 110 120

orfl24.pep  CIFTVLSKDIFDFLFIFRFQTADFRLYFRQSHADSVRLDFIFKSFRACQFQFARIVLSRQ

R R R N N N N e R N R N

orfl24a CIFTVLSKDIFDFLFIFRFQTADFRLFFRQSHADGVRLDFIFFSFRTRLFQFAGVVLSRQ
40 50 60 70 80 50

130 140 150 160 170 180

orfl24.pep  OQGLRLVALHLVDDRLOLRKCRLVALMVRHSQARADKRDNGNRLPVIRQOFREIHSRPPD

AR RN S R R R NN N e RN A N R N AR AR RN RN NN

orfl24a QOGLRLVALHFLNDRLLLRKSRLVALMVRHRQTRADKRDDGNRLPVIRQOFHEIHSRPPD
100 110 120 130 140 150

orfl24.pep ASRX

orfl24a VX

ORF124a and ORF124-1 show 89.5% identity in 152 aa overlap:
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CLAIMS
1. A protein comprising an amino acid sequence selected from the group consisting of SEQ

IDs 8, 10,12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 30, 52, 54, 56,
58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 85, &8, and 90.

2. A protein having 50% or greater sequence identity 10 a protein according 1o slaim 1 .

3. A protein comprising a fragment of an amino acid sequence selected from the group
consisting of SEQ IDs 8,10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46,
48, S0, 52, 54, 56, 58, 60, 62, 64, 66, £8, 70, 72, 74,76, 78, 80, 82, &4, 85, 88, and V0.

4.  Anantibody which binds o a protein according to any one of claims 1 1o 3.
5. A nucleic acid molecule which encodes a protein according 10 any one of claims 1 to 3.

6. A nucleic acid molecule according 1o claim 5, comprising a nucleotids sequence selected
from the grou;i consisting of SEQ IDs 7, 9,11, 13, 15,17, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39,
41,43, 45, 47, 49, 51, 53, 55, 57, 39, 61, 63, 65,67, 69, 71,73, 75,77, 79, 81, 83, 85, 87, and 89,

7. A nucleie acid molecule comprising 2 fragment of a nucleotde sequence selected from the
group consisting of SEQIDs 7,9, 11, 13, 15, 17,19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43,
43,47, 49, 51, 53, 35, 57. 59, 61, 63, 65, 67, 69, 71, 73, 75,77, 79, 81, 83, 83, 87, and 89.

8. A nucleic acid molecule comprising a nucleoride sequence complementary to 2 nucleic acid

molecule according rv any one of claims 510 7.

9. A nugcleic acid molecule comprising a nucleotide sequences having 50% or greater sequence
identity 10 a nucleic acid molecule according to any one of claims 5 10; 8.

10. A nucleie acid molecule which can hybridise 1o a nucleic acid molecule according o any
one of claims 5 to 9 under high stringency conditions.

11. A compusition comprising a protein, a nucleic acid molecule, or an antibody according 10
any one of claims 1 10 10.

12. A composition according 1 claim 11 being a vaccine composition or a diagnostic

composinon.
13. A composition according to claim 11 or claim 12 for use as a phammacewical.

14 The use of a composition according 1o cladm 11 in the manufaciure of a medicament for the

treament or prevenrion of infection due 10 Neisserial bacteria, particularly Neisseria meningifidis.



