WO 99/ 36544 -1- PCT/1B99/00103 NEI SSERI A MENI NG TI DI S ANTI GENS Thi s
invention relates to antigens fromthe bacterium Neisseria neningitidis.
BACKGROUND Nei sseria nmeningitidis is a non-notile, gram negative dipl ococcus
human pat hogen. It colonises 5 the pharynx, causing nmeningitis and,

occasi onal | yWOg#phSi€aenmi a in the absence of neningitis. It PECTIBIYEGBY
related to N. gonorrhoeae, although one feature that clearly differentiates
meni ngococcus fro”‘gonococcﬂéﬁﬁﬁuéﬂﬁmﬂ&ﬁﬁﬁ@ﬁ§n8ﬁwf pol ysacchari de capsul e
that is present in all pathogenic neningococcl. N nmeningitidis causes both
endem ¢ and epidem c disease. In the United States the attack rate is 10
0. 6-1 pethid ek feRtes @i antipeiis fyé the tAbBErith NedBeraembinpirgiseat er during

out breaks (see Lieberman et al. (1596) Safety and |Inununogenicity of a
Serogroups A/C Neisseria neningitidis digosaccharide-Protein Conjugate
Vacci ne Pgﬁégﬂagﬁﬂﬁldren. JAVA 275(19):1499-1503; Schuchat et al (1997)
Bacteri a nngitis in the United States in 1995 NEngl JMed 337(14):970-
976) . In devel oping countries, endenmic disease rates are nuch higher and
duri ng epeigeniuaeni@itidicis daneengtile, gmnne segativediplosowus humen pathogeadit gionisesr sons
per ygar rtality.is extrenely high .at 10-20%in the United States, and
ch” i GREFR U SR SR paetormll st i (e SPees OF FERnEth: 1 e
conj ugat godRrisial 898edrokrnbaR R MouLN 6nd fBhtlieqRa RRarlNdi ToRsHREE hieﬂin?oéo‘écﬁshe
maj or cause of bacterial neningitis at all ages in the United States

( Schuchafromtgoabcocewois the prssare oBa pelysensharide opsdmthatrisspreseptinl all pathogenic
pol ysacchar.ide, 12 serogroups of Nneningitidis have been 20 identified.

G oup A‘FﬁmPﬁ%mﬁﬂthogen nost often inplicated in epidem c disease in

sub- Saharan Africa. Serogroups B and C are responsible for the vast

maj orit ' j ' t L LesS.
Ser ogr ouh AR dfdy Wout oL el SpREmepyl TS LB ORTH SRUCKAL
Uni t @0l Sb.8tigser 206]00Epeionp pet year) atd it ean balinechnEmatagdedgGatbraaks (eo Eicdbeimimnt | y

inuse is a tetraval ent pol ysaccharide vacci ne conposed of serogroups A C,
Y and wagsal Al6R0ugateds apd f Inempenogericit of g dresravrs M Aeisterie, metingifigifces a

poor i S ] |0 g [ ] _ used
't nf anpLEpaEaRRe gl (il Vidle ! Roups CHilfeh: pluRmEoRRb- 36,3
(1997) ] . ScHatlsat ksl P90 ALB=epial MerngiticinitecSnited Stafesde | 9951 Ndsmghhiked 337 iogens
that i nduce a weak ,inmune, response _that cannot be boosted by. repeated

i muni zaPT@nin deyelopifegpuntries.cendemicsdigase gaies e gopeligkigherrand, dusing apedegdes - 2
vacchhpat | ' i nf i ' ' u A
and. (5 halB RS kel Aol SGU RRER fer 1681000 B8k (R Giob MoRtERY RiberB L HAL B
(Zol I'i nged-20MRiri the Windad States, anid enichhipherie develphigtotmthies) Folloeing Gl inthduewse” 1 n:
New Cener ati on Vacci nes, supr pp., 469-488; Lieberman et. al (1996) supra,;
Cost ant i Alothe Fonipgate wagsine Bé%%‘g%’ﬁ@ﬁ?h‘%d" gee: V. Reringidls it dhermaigr euseof

conj ugat . .1 i : { i 10: 691-698) .

Meni ngocg%%egléy %EI?%%EF ?\gﬁia&%% gﬂfﬁ%%ﬂﬂﬂ%@m%fégﬁdﬁ%ﬂféget?g@%%@g@f rently is
responsi ble for approximtely 50% of total meningitis in the United States,
Europe, fa¢dd 30Uk ofyiRisinAcapbiitr pdlPdarSaeiadar Seodfips AN meARRakishRve $65h
because the nmenB capsul ar pol ysaccharide is a polyner of a(2-8)-1inked
N-ac@fy| idestifiedniOnoup Ad$ thetpathogers mabtsefteprimplicated in erademit idisnaseiis sule Saltinirs

results i d0ctolerance. 10 Lhe Bnthoeh ud HRSGorlyortiiel ML BukErBRNS St ©
in most developed countries, Serogroups W135 and Y are responsible for the rest of the cases in

the United States and developed countries. The meningococcal vaccine currently in use is a
tetravalent polysaccharide vaccine composed of serogroups A, C, Y and W135, Although
25  efficacious in adolescents and adults, it induces a poor immune response and short duration of
protection, and cannot be used in infants [eg. Morbidity and Mortality weekly report, Vol.46, No.
RR-5 (1997)]. This is because polysaccharides are T-cell independent antigens that induce a weak

immune response that cannot be boosted by repeated immunization. Following the success of the



therefore undesirable. In order to avoid induction of autoimmnity and to
i nduce a protective inmune response, the capsul ar pol ysaccharide has, for
i nstance, been chem cally nodified substituting the N-acetyl groups with

N- pr opi onyl | eaving the specific antigenicity unal ro &
(v%g%%%& ( 58*/?%9/08?%9

Qut schoorn rrent status of Menjngococcal group B vacciné

candi dat es: capsul ar or non-capsul ar? in Mcrobiol Rev 7(4):559-575).
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enr i ched develgped antlsare arthekariabstage of £liniead testingyEolingDiAd ‘Nh*a:tanahaprbaetd éaceitles 0

i nduce antibodi es that ock ,Jhactericidal ti Vlt . Thi s, apnr.o pr oduces
vace: nee N Miingegcoal BeaSr ARk Prrsation e e Spahipe: 1N ﬁ@@%rmaaaﬁ nst
the homol,pg998) s4f-5 Co@hminodhi (49@2)%&5&1@1&%8 ghat 1 bA%ies t¥¥ﬁﬁé 6f 4 B&f; fpaf ©
many antigenic variants of the outer nbrane “proteins. To overco%e he
ant i géni caccineiaghinftingningepddciy Alapd C. ‘Vawerﬂ@s@dfﬁ%hl ning up to nine di fferent
porins have been constructed (eg. Pool man JT (1992) Devel opnent of a

meni ngococcal vaccine. Infect. Agents Dis. 4:13-28). Additional proteins to
be used MeningoerccheBoFemAins, aduotiem, haweveneBiHs selotyps pairtenly dpeespeusible far  but

none O WSS RRARRY O8RS EnRERD 48 Bl By AL AFork PRI i B The

vari abi | i een hI'ngococca
t r ansf er pblysdetiaide gpprosthiaifot be ugddbedauss the B capuula polysacehatid iaapolgmeer at e
bactericidal antibodies capable of killing honol ogous _and heterol ogous

strai ns ofelcd)rinked Vapetybneymminip aeid thap jsrlse pssent ipmamagliamissue) Jihis resplts in

avai I I e

zp: B Fpiihoc i 88545 fitlep S1F o RRGR EBondNEE Rl B! BBt ond, o,
of 30 f dickdTere waesiable,k aided a?bﬁl\/indﬁ:txaﬁ off apolrhiithityy arddotol id@ndel  yro&Reivet ed
or surface-exposed praoteins that W 99/36544 PCT/1B99/00103 -3 are presuned
targets mmutméespwanéwss@s‘éﬁﬁ Bolysagphagide daw fﬁbﬂnséﬂﬂﬁ‘%g'@‘?ﬂcf‘élleﬂl}cauarm@@? ied For
i nst ance, t i 0

efficaci ous vac ﬁ%eegh %Sﬁﬁéﬁprsre‘ﬁ?l}\g%g}ogigg ] g%'db Sgc}p&ngggﬁ%dgb%é%go%ﬁl F\Iélﬁltty of
vacci nes uagltrdiis(Roihero I8 IOwghesn (29943 E{Ilﬁfe)ipezﬁtus af Merihgricscoabgtaip Bevaccine
conponents of vacci nes against_ all enic Neisseriae. 5 THE | NVENTI ON
The ilAvesendidntgsy w@wwwe&m@%@%%gpg@’ Rere!(R:3EmRi ti di s ami no aci d

sequences disclosed in the exanples It al so provides proteins conpri si ng

sequences, _honnl ogous (|e vin uence identit to.the neni ngitidis
ami o achll °§@E¥Fé’a’ AT AT Bied FmBLe Tk O G PRI RAES ul o
10 seque REEPs), %ﬁh&fth§©ﬂﬁ% Rfdfie] HONDPS éhricﬁecﬂh%%ﬁﬁ@ BF ¥elSE&8E BE clabd 50%

(eg. 60% 70% 0% 0% 95% 99% or nore). These honol ogous proteins
i ncl ude rﬁMBmthat aredbadievel iccindaed amitbodicf thatdlockchpatericidal alitiviti o$hid dpproabie

exanpl es. % i dent.j o[ .o bet n_two prot.ei i S

Cons dor BPALEESRCRS tRte 36T O SrsRlertRt Sheasiis bararB adsins Bk hsplossbheen
the ppot §iriis, Busax%etf ettt 160 Wi herd aRymidyanBiinid vahahts bIae oePRkABMns ear ch
algorithmas inplenented in the MPSRCH 15 program (Oxford Mol ecul ar usi ng

an af f | nerageinps. 3 e avebong the alpmemwmbgltgapﬂmpmt wéwa¢8t09m1amllmntm to gmp differemtisi on

Phe N noPEt T Pesd el 6 Paoid 1o JE5o) D8 Gl Y hsSindoab A998

f ragment 9y,8H0MHsQIFIAF 13528) A ddiRshal prbteGRASBOusEd mmbraﬁlva&ﬁdsgmém
sequences and dependi ng on the tpartl cul ar sequence, nis 7 or nore (eg. 8,
10, 12, theopa 'and ope protems but none of these approaches have been able to overcome the antigenic

25  variability (eg. Ala’Aldeen & Borriello (1996) The meningococcal transferrin-binding proteins 1
and 2 are both surface exposed and generate bactericidal antibodies capable of killing homologous

and heterologous strains. Vaccine 14(1):49-53).

A certain amount of sequence data is available for meningococcal and gonococcal genes and
proteins (eg. EP-A-0467714, W096/29412), but this is by no means complete. The provision of
30 further sequences could provide an opportunity to identify secreted or surface-exposed proteins that




20 14, 16, 18, 20 or nore). Preferably the fragnents conprise an epitope
fromthe sequence. The proteins of the invention can, of course, be prepared
by various nmeans (eg. reconbinant expression, purification from cel

cul ture, cheghogbespynthesis etc.) and in various forms (eg. pagfhdbdforoaf Usi ons
etc.). They aré preferably prepared in _substantially pure form (ie.
substantially free from other N . neningitidis or host cell proteins) 25
Accor di NGrd fesineld tdrftdy foR 6 Seiinund §i8tein it MhicBRArdHop MhtHRSicAN vaaault. %ri&!@taﬁ& bi nd
to these proteins. These may be polyclonal or nonoclonal and nmay be

pr oduced sbie afthe Kigntified|peoteinsepyld hﬁ@omppmtsmﬁeﬁﬁ@mmg@vmam meRpgOerEnNg t 0

f h h
N moni ngift g corid b orbERt oFheRleBY it G AbdorBionl o R, B Vhar B 1 on,

t he lnverbtalc@;ﬁp@{emslodescoﬁmhgmﬁstanp@khogmmwzmﬁ@.sequences honol ogous (i e.
havi ng sequence identity) to the N neningitidis nucleotide sequences

di sclosed in the exanples. 5 Furthernore, the invention provides nucleic
acid iq:rl{ﬁ i 'setothe N.neningitidis nucleic acid disclosed in
t he e\ggrrp ?ﬁgrh?ﬁgr l'y under "high stringency” conditions (eg. 65Cin a
O. 1xSSC, 0.5% SDS sol ution). Nucleic acid conprising fragnents of these
sequenc eél'hamé’em@tpfp‘fléﬁﬁl Rieigins apisingbeNanesnsiidisaaine acifl seguenags diselessdin i ve
nucl eot i g] the N. neningitidis sequences and, depending on the 10
parti cul Sfice, nis 10 or nmore (eg 12, 14, 15, 18, 20, 25, 30, 35,40
or nore). Accor di ng to a further aspect, the inventi on provides nucleic acid
encodlng j = v, d
a1 50 b Lo AHEL fi5icRR CoRpALiRE RaukicBORRRGHRS (e Wik @RhenPiachio P,
sequenceV.medingligvantiay ycil aequeass disz;kmed hedaeadxmnpleé €Depehding asit the Qﬂﬂi%um
probi ng purposes). 15 Nucl eic  acid accg %I ng to the invention c

cour 98, I5eAysReEpHE deereerpf seaencgidentifyds prefotably eaeates shan SQ%A{em 874 | 70(%8%» @@ﬁ’@m c
or cDNA lgshr &b, Telel [

forms (e sy & ERGTTAAE IRERRRbRL I, il sl o AR Bk o
addi tion seqd&ﬁcdselliscioscmﬂ:l the exaanplels' Tiypichliyd S6% bty dr Ridfe bawelemﬂvmoprbtemns

anal ogues, such a t hgse co alnl npd| fi ed. backbones, and ,al so pepti de
nucl ei ¢ £ERYHES rqdﬁw% arewgwawo aﬂgﬂﬂ! gm%be%s% fhe prateis s pedssthlo n

provi des §(1&91

expr essi o%%@%%?yg@ggﬁgﬁh@g?ﬁg% lﬁ’gdtlé@ns or ﬁgg Wi ?d%ugh@ﬁm{l}g%?{cﬁlém ccording
to a 1bur tpheptanm@efotd, Mblh@ﬂar);mng moaffipe gap sd@eh wuirpmeﬁersrgszp openensliyrg 2jandt ei n,
anti body, and/or nuc]eic acid according to the invention. These

CoNposi t.gemgxfﬁ%vgﬁwng Habl e as vaccines, for instance, or as diagnostic
reagents, or as | mrunogeni ¢ conposi tions. WO 99/ 36544 PCT/ 1 B99/ 00103 -5 The
inventio also es nucgleic acid r.ot prdi.n t he
i nventio fv“ﬁtgefr%}’ Eeéns(cgg'pgﬂgg g‘ﬁ%’?\“ﬁ%gf § gg%ﬂgﬁaﬁ&@?g cie

reagents. se(élfen@ls SRcIBEAH d@%xmﬂey The Bhgieiid Sotld¥eingrise 42166161 dbnsutivd dnhiBedy
according to the invention in the manufacture of (i) a nedicanment for

treati ng acids frpmgheseghenges aﬂdeéememngm@ﬂwamulgwﬂuwe teis f or ma)re (eei§, 18, 12,
di a i t for detec t eof S&h teria or of
ant ?gzg elg {ai g Oéé%lr?‘?S? e‘lﬁ% gﬁﬁ\g"g‘n a; caélneg}tﬁé% t!)“3 K4 e(E}l(eéagent whi ch

can rai se anti bodi es agai nst Nei sseri al bact eria. Said Neisserial bacteria
may be amy, proteins of the invention can, of course, be prepared by various means (eg. recombinant

expression, purification from cell culture, chemical synthesis e#c.) and in various forms (eg. native,
fusions etc.). They are preferably prepared in substantially pure form (fe. substantially free from

other N.meningitidis or host cell proteins)

25  According to a further aspect, the invention provides antibodies which bind to these proteins. These

may be polyclonal or monoclonal and may be produced by any suitable means,



species or strain (such as N.gonorrhoeae) but are preferably Nreningitidis,
especially strain A, strain B or strain C The invention also provides a
nmet hod of treating a patient, conprising admnistering to the patient 10 a
t her apeut i c%b%wgfshecti ve anmount of nucleic acid, protein, apgiRonaidsi body
according to the 1nvention. According -0 further aspects, the invention
provi des various processes. A process for producing proteins of the

i nvent i omdcerdpieas iadher aspept, tigiingntiGiepdiides miclettiddididrigising the M m&Rhditidis
according to the inventjon under conditions which induce protein expression.
15 A pr odwelsotidsseqpenerydisepspd By ths prxagples, b additioncthg inyentigepropidesmyckmic peid

provi ded, 2] j i is &l ks i (t..0or in
ol e usiQDEHEE oAb Lhus bt 18k B BenkiS Bk AL R R

i nvent i onsedquengss @ischbect] indlsguanplesg t he steps of: (a) contacting a nucleic
probe according to the invention with a biological sanple under hybridizing
conditions to form dupl exes; and (b) detecting said dupl exes. 20 A process
for det e@uithgmpretieiinentién proeidésmueidiciacid vitbchuan Hyishelke t6 ﬁﬁwhsﬁm%ﬁﬂib fuddieps
of : (a) contacti ng_ g%santi ody ?ccor ding to the invention with a_biol ogi cal
sanpl e urigdrdigchergd dn Hhesexamplesppristorahly ppdet “high SingspcYof conditigns (8085 Gain & gen
conpl exesy 9% I sai d conpl exes. Unlike the sequences discl osed
in PCT/I ?91&%5%6%?/ %tz%gési{el%u nces disclosed in the present application are
bel i eved not to have any significant honol ogs in N gonorrhoeae. Accordingly,
the 25 t el j .nd: I ration
of T cageny SHLEaEciprsif, PERRERrAE B fRePurd 1 i ol MOBIERBREL Vo
99/ 36544 aP(ehitl BLOAROMDE nuckoAdsUiromrte Mmakmivitis dequendesiagidedepandingoachélur es
whi ch may be enpl oyed in ﬁrder to performthe _invention (eg. to utilise the

di scllfsedaticylaesraBece gt 1\ g Mexs (€811 2ot dv-dgndb 2P Shdrikadoreh| | ows.  This

summary is not a limtation on the invention but, rather, gives exanples
that may be used u are t. required., 5 neral Th actice of the
br esent. iAfseitRde e Bh A P St bR s el otpebt et
t echni qu%gﬁfemg'gk‘ﬁﬁ%@hﬁ&i_m ogy, m crobi ol ogy, reconbinant DNA, and

i munol ogy,” which are wthin the skill of the art. Such techniques are

explained fully in the literature eg. Sanbrook Ml ecular Coning, -,4

Labor at ory siéaflidke boppiebiatedi thatOhe (FR8H0n pleSnacleio tacidVBdripfingl sienckd i i
(D.N dover ed. 1985); digonucleotide Synthesis (MJ. Gait ed, 1984);

Nucl ei ¢ Aemglemapigry taithoe idevrripes! shoveibagr fos gntisesse pr prqbing PHEPRSES).  1984) -
Transcription and Translation (B.D. Hames & S.J. Higgins eds. 1984); Ani mal
Cell Culture, (R . Freshney ed. 1986);. Inmobilized, Cells and, Epzymes (IRL
Pressly 19¥sieic amid sogeriiae 10 e pAERIGTLCAP, SRGPHES B%PW%‘HH gAY YAy i(ergg‘gb( &mﬁa,ﬁ t he

Met hods i j denl 3 j 154
¢ 155 GNAPTEY FRLORhoRRC bANATBLERS ok AR wellh oo ST S el LS
Cal os eddormisq8g ,single stirafspadi, dapbidasttaoded, vedtmrs,grahey pic.)Mayer and Wl ker, eds.
(1987), I nmmunochem cal Methods in Cell and Ml ecul ar Biology (Academ c

Press, London); Scopes, (1987) Protein Purification: Principles and
Pract i ce,In agitiomdhdim “ouclgiSpeilhipshudee PNAgand\RIYA) andhalgo theircinaloguesf such as

Exper | mery ol oL NG 25Hed SlkERs, aha o b il oA\ oa fore B kvl | eds

20 According to a further aspect, the invention provides vectors comprising nucleotide sequences of

the invention (eg. expression vectors) and host cells transformed with such vectors.

According to a further aspect, the invention provides compositions comprising protein, antibody,
and/or nucleic acid according to the invention. These compositions may be suitable as vaccines,

for instance, or as diagnostic reagents, or as immunogenic compositions,



20 Standard abbrevi ations for nucleotides and am no acids are used in this
specification. Al publications, patents, and patent applications cited
herein are incorporated in full by reference. |In particular, the contents
of UK pat ent ﬁ%és«ﬁati ons 9800760. 2, 9819015.0 and 9822143. Bcdigho/00103
incorporated” erein. Definitions 25 A.sonposition containing X is
“substantially free of' Y when at | east 85% by weight of the total X+Y in

t he conp@ht iiventidrsaldé prbvidéemriviyacidl peoeins draasbally aceRing ab tigtinR@Homforwed ght

of the total of X+Y in the conposjtion, nore preferably at |east about 95%
or even GOMPHGANRNLYE 25 \EFCUSE)Ts 53 diagnostiq lswptﬁoﬁelso proyidef e ugg phnuglgiegpidsi ng”
means "i [[ao ott . " &L Ny it . L.si:ng" X
oy cons oyl iRy Aok 1ART oA iihe AR5 2 e E AT ASUA o1
as X+Y. Dherdventing' infdctiom|dog ou Neisserfab ibacterin; t(il) a hiiagnogticcabgeno fgodetettiag tthat ar e
not foqund toget .in_nature. The copponents pay. be ho cells, genes, or

r egul tompesw@aiogi\ﬂe}ssw& ﬁa‘é?lap?roquf@"%‘ﬁ;’%w aaj'w% h‘slssaslaiga%m ors(inn) a
componen AQt : ) J : : Cit , as
whon & praRaH S coh Pk AR Ak Sl Bt PPl bR L Y

Anot her epaivploe strain (duel es X gohlprkarae) talt asquefembly N sevapieilly] espetiallyt iratn Apuse
host cell. A _further_ exanples would be two epitopes fromthe sane or

di fferenﬁ“ﬂ?@c@isﬁ?%i ch have been assenbled in a single protein in an
arrangenment not found in nature. 10 An "origin of replication" is a

pol ynucl eotide sequence.that initi.ates and.requl ates replication of .

Dol ynucl dDt Fguioraiso et mesf ol Bediine Gapicsh Comprsioe pTtslng Sy b exient
behav@s ashaapautARCERiEve dibhntadf RRlRGH, aableRie ah®B} hﬁﬁ"&dd? heddrlipl o angel |,
capabl e of replication under its own control. An origin of replication my
be needednveotiora vector to replicate in a particular host cell. Wth certain
origins of replication, an expression vector can be reproduced at a high
copy nunber in the 15 presence of the appropriate proteins within the cell.
Exanpl es Asrordingdp fitther espestd thainyension pravdes vaus PEICEHES-sequences, which are
effective in yeast; and the viral T-antigen, effective in COS-7 cells. A
"mut ant" sequenge i s, defined as ., RNA .or am no acid, sequence djffering
from but ﬁqarww@%or EQlSkng STqUEEs o f%%\'%@twwmmﬁ flaRemprisige 4hq Hepsef o e
Dependi "Softitel h&oRfhd foGHe AfvemRAYRAG ondifitns WHHRAL&SOkISGINEAGE | dentity
bet ween the native or disclosed sequence and the nutant sequence is
preferably greater than 50% (eg. 60% 70% 80% 90% 95% 99% or nore,

cal cukat efpldsdst SortphRiuciBipkdteildt RHAIED adl 9Pthe ikVehicn 1 PseiddacdhamuBe profsn used
herein, an "allelic varrant" of a nucleic_ acid nolecule, or region, for

whi ch nuoer sideiae¢id iswgihesisas i pars poip whole witrgehemiogl meanscl ei ¢ acid ol ecul e,
or region, that occurs essentially at the sane |locus in the genone of

anot her or second 25 isolate,_ an t?g:q due to natural variatjon caused by,
for exanpt Bf,ocqﬁﬁif%t‘k@ﬁm&ml%%ﬁ‘ © Inyegtion iy prgvagedagomppyist e sigsyili @)

nucl ei c ' . codl Legi : | ' ' , 3 S a
oot oi n RabieBESIEBER pribERCk el S e BcAlorf i o KRICAM oIkl SAI K EIEARES
t o whi ch cohditionshie fargh duplexps aedi(b) Bateedidgedaidaiupkeesant can al so conprise an
alteration in the 5 or 3" untranslated regions of the gene, such as in

regul atory control regions (eg. see US patent 5,753,235). WD 99/ 36544
PCT/ 12B99/£fxb€:3s for Betecting proteins of the invention is provided, comprising the steps of: (a) contacting

an antibody according to the invention with a biological sample under conditions suitable for the

formation of an antibody-antigen complexes; and (b) detecting said complexes.

Unlike the sequences disclosed in PCT/IB98/01665, the sequences disclosed in the present
application are believed not to have any significant homologs in N.gonorrhoeae. Accordingly, the
25  sequences of the present invention also find use in the preparation of reagents for distinguishing

between N.meningitidis and N.gonorrhoeae



Ex ression systens The Neisserial nucleotide sequences can be expressed in a
-variety of different expression systens; for exanple those used with
manmal i an cel | s, bacul oviruses, plants, bacteria, and yeast. i. Manmalian
Systenms 5 Mypdeada €Xpression systens are known in the artpc¥ypysoored i an
pronoter is any DNA sequence capabl e e6- bi ndi ng manmal i an RNA pol yner ase
and initiating the dowmmstream (3') transcription of a coding sequence (eg.
st r uct ur &l sugeree) of standardRx{Bniquesand poteiuresiwhichngay e @amptayad Boordgy té perfommithd at i ng
region, which is usually, placed proxinmal. to the 5 end of the codin

e quence eitpres A HEntn® SRFIGHeA Ge-RERdR G \Detion 45 SAgarHS PRGN NIPEam of
the tranggfsisithing® id Qotialinkita®bh 87 the irtventioh Wi, A, 510 ckemplBOMBhay 12 lgizd, gat RNA
polymerase Il to"begin RNA synthesis at the correct site. A rrammal i an

pr onot er awginof reghigesl. cont ai n an upstream pronoter el ement, usually |ocated
within 100 to 200 bp upstream of the TATA box. An upstream pronoter el enent

determ nzf thg rate at which transcription is initiated and can act in
either ok tion [ Sanbrook et al. (1989) "Expression of C oned Genes in

Mammal i ag, Cel I s. " Mol ecul ar Cl oni.ng: 15 Laboratory .Manyal, 2nd ed.].
Vel | anBPraEesyehlhe BPEohErERan GH gmeleyr BRSSP e PRty ey oS
range; tRenAiR:er ARILERE BRlogs MR ISR FERMbAANVDNAl aftPRERuIEY fich are
particul arly ‘'useful pronoter sequenceS. Exanples include the V40 earl y

pr onot er withowthe skiinofethy attufiunh te¢hnigues TR qxplainstidully indgeditenatige amj Sambradke

ronmot er  (Ad P, .and rpes si npl Vi IS, pr r addi tj on, sequences
8er i ved f‘%"&ﬂ‘% ﬁ)' oxg; #r%%og‘gﬂé@,lar@ﬁgﬁ“zggd ﬁﬁ’é}‘)’ﬁ*ﬁ@hﬁ % g('f‘ing’cgh Ef’@ﬁ’éf Z‘”gg ne,
al so 1pr oyi deNUSESvel eRI QDBY)ETOIRBANIASB LS -Sémﬁém qRE]. OBaif B, 1688} tMR¥eic Acid
constitutive or regul ated (inducible), depending on the pronboter can be

i nduced \kivbtidigdtion 8.5% Hames & S.Ja Higginswds 1980 plassicuiptianaind I rarslugiop (BDeHamenf an

Sbove. wt b Eakint S R dmGLERL EQhh ol L Fapind Gl RO Furobied PRkt or
DNA sequengme TBL Prids, RB6RIB. el e4 tHradt&al Galdeqd Mme&zﬂarlaﬂﬂdﬁgoggsmeﬁb

| i nked to honol ogous or heterol ogous pronoters, wth synthesis gi nni ng at
t he nor nedet/RidA i m@gyesenﬁmﬁﬁwg@n@ %5, Jicdo espeeiplie v stlfdy& dbe; Ferced

¢ ¢ ” t ¢ ot oI Lt - Tih
D RO PR RGP 00, b, B 4 By e
nucl eot i d@orktofn} MaferRnG WAIREr, EVR(198Y), FmmlnchemicdINdhodsSai CINCEnd2Abledidar ;
Al berts et al. (1989) Mol ecul ar Bi ol o(gég of the Cell, 2nd ed.]. Enhancer

el enent s BdogidAradsmic Prgsn, Lpndesk Sconey, (b887) Krareiz Dutificsfions Brivgipletyenealrgetiqehey

usual Iy have [ L : 4 ] B99 -9 | es

i ncl ude ﬁ%ong%wﬁiﬁﬁrym eg"ﬁéeﬂéﬁhrﬁggc)ég}ﬂ[ %%@g%%@%{ ’J”?’%é é@’%%%ﬁ’é”u VAR 1]
and the rguhandeWepradq. €. Bldkwelyedk 986y t he | ong term nal repeat (LTR) of
the ‘Rous Sarcoma Virus [Gorman et al. (1982b) Proc. Natl. Acad. Sci.
79:6777] and from human cytonegal ovirus [Boshart et al. (1985) Cell

41: 520] . StadartiabbraVvietionsdonmuckntidescad aminomcids gud wredibl thisapetifiamtione active only
5 in the presence of an inducer, such as a hornone or netal ion

[ Sassone-Corsi and Borelli (1986) Trends Genet. 2:215; Maniatis et al.
(1987) Sdcilpublicazions, pa8®}, and paisit applicstionseitpdiber¢ip awiprozpasated indfnll by e¢ferghegr |y i n

ol ccul o Pt fheeBEnis G BEERCipEtiont asdtybi ot opLa aig Bodlep e
g?g?ﬁ;ggﬁ%ﬂ%ﬁ%ﬁ?@ey al ways be a nethionine, which is encoded by the ATG

Definitions

25 A composition containing X is “substantially free of” Y when at least 85% by weight of the total

X+Y in the composition is X. Preferably, X comprises at least about 90% by weight of the total of

X+Y in the composition, more preferably at least about 95% or even 99% by weight.



10 the N-term nus may be cleaved fromthe protein by in vitro incubation

wi th cyanogen brom de. Alternatively, foreign proteins can also be secreted
fromthe cell into the growth nedia by creating chineric DNA nol ecul es that
encode a fusygRomdsef €i n conprised of a | eader sequence fragenfipdoiaios

provi des for secretion of the foreign potein in manmalian cells.

Preferably, there are processing sites encoded between the | eader fragnent

and the fThieabgn“@epesingameaa finblding2avesl] @i“thisting? o4l ¥ Gordfosiiioni“Bordprising” The

| eader segquence fr agrrent uspal Iy er_lc?des a signal_ peptide conprised o
hydr ophobt* @& feRtst&Xs g veln PER ofmag dnclydesomethimgraddisional te e sushas &HY-f r om t he
cell. The adenovirus triparite |eader is an exanple of a |eader sequence

that provides fqr, secretion of a forei protein, in m l.ian . ce]ls,

oot 1y " et Hersfaiggess ubfhrstains holomel ismpRbi ot i JoRd et e - e
by mamal Tighoffpbohdnts MRy Be Kost QU] Rh&Y ¥r @kt 052 bR a3) ] tion
st op codon ar?gﬁ%huss, fQ{)get r?er vm'g[%h thre %?ogrrg’tsrgérl el emnpg%t%rggﬁh{oﬁg%gdi ng
sequerfce. hefrelogoustcompprents ay¢ notHeundetogatier iRhture sthéyoeamefundsipn sogether, s adief .

post-transcriptional cleavage and po nyl ation [Binstiel et al. (1985)
Cor |1 Semobpaaeses T A Sope PRl IR 1S Fi Fioho POHEAmBI s efete
processi NGeigikrif Yy Ntié Fetdtibgovk o a bR H65ticBl. |AORrBAExSRIECHANTd bERvo ditbhesHANMES
and D.M dover); Proudfoot (1989) Trends Biochem 25 Sci. 14:105]: ese
sequencesfrati rtbe tsamp eor tdiiersntr proteinsnwhich dhaverkbpn wisembleddn deingleaprotent dal annt o
the polypeptide encoded. by the DNA. Exanples of transcription

t er ni nat e%%%‘f@%&ﬂﬁ%? 1f)lr{l)égjiwgnal s include those derived from SV40

[ Sanbrook et al (1989) "Expression of cloned genes in cultured nanmalian
cells;a Ip ML .Cl.opk Q. ' [ ] oo 44 ..

el 1 Hhor S o S byt % £3nalBhie el WA husaltE s v pterianss
pr onot er , pddduyieeiidey, sath Sanekpegion vetdr. The afiga 6f Rplictioh BEHaVRAE bl ButSRALREBCE
are put together into, expression constructs. Enhancers, introns wth

funct i onatisqfipobaueigetisie replisationowithia @ cellicapablepireplication undes ifs aeasonisl. Anso,
be included.| . L I i I . L.an r.ycts
are of t ortiikt B @PicfSPREY B BERRTL NI o pifS i £l EX R ERELS wBTELAN
(eg. pl asrigiss) oftmphdation,cin atpadskien ivattot eaabe eeprodueedhatsd highuopy asmbelimtki an
cells_or bacteria, Manmalian replication syste i ncl ude those derived from
ani mal? vaF§§=§%9fa th PWOP%W@%W&M%EWR & of qriginsese thepugenomgpsly
exanpl e, ] Ik I N 5 i 57 such
as Svao B TRIE S BES HiPars 4ol BV ERL i 0 81 Tl BRARUAN ip 587

ext renel yedlls.gh copy nunber in the presence of the appropriate viral T 10
antigen. Additional exanples of manmalian replicons include those derived
from bovine papillonmavirus and Epstein-Barr virus. Additionally, the

repl i con Admutrat’sequency isdefinsdtas DNy, RNAer aminh asid aéquenderdifferingtfoonb but having

o ok y o ML TSR ) RVl bk SRRl e R . e
MaMBg) anjdaeiafkd eﬁé%édtiév betREdnqhSndtive b SiScIoM Sedubadel 4B theShutdht sefdedBdl Mol .

Cell. Biol.” 9:946] and pHEBO [ Shim zu et al. 15 (1986) Mdl. Cell. Biol.
6: 1074] . fihferabhogredtenthar $Wn (gz 6&6d1%e 8086 §0UePBARD npomorey caleidated nsingthe

transf or ngd. thods for.. introdyction of, heterol.ogous,,pel ynucleati des. i nto
amal | anoBT R Ao i deRatEn eBaked AsiorEREeRT AP Bk Ve g nuisie
transf ect A mofedlie! siicpida SRR HhechMRIPAdid béRBrce A9 bividRE hefdidlisd Rbkleic acid
transfection, protoplast fusion, electroporation, encapsulation of the

pol ynuc| ewpleddl¢.oy région, thabeesmessesseatial ot teatame Jorupincthe gapases ofonodber ersecaria

Into E%J cl 1%1!)1211:6, and that, due to natural variation caused by, for example, mutation or recombination, has

a similar but not identical nucleic acid sequence. A coding region allelic variant typically encodes
a protein having similar activity to that of the protein encoded by the gene to which it is being
compared. An allelic variant can also comprise an alteration in the 5’ or 3’ untranslated regions of

the gene, such as in regulatory control regions (eg. see US patent 5,753,235).



Manmal i an cell |ines available as hosts for expression are known in the art
and include many immortalized cell lines available fromthe Anerican Type
Culture Collection (ATCC), including but not limted to, Chinese hanster
ovary (CHO I La cells, baby hanmster kidney (BHK) c ey :
ki dney cel | s&gééﬂf?ﬁurmn hepat ocel | ul arg.car ci noma cells (eg’.klrﬁlggp?m@?, and a
25 nunber of other cell lines. ii. Baculovirus Systens The pol ynucl eoti de
encodi ng Ebfepiontstirdincan al so be inserted into a suitable insect expression
vector, and is operably linked to the control elenents within that vector.
Vect or coTisd Neissetial muelagtidessquenas bai bpespresdet trha edrietykof@ifferém ckfressivntsystems;
General ly, the conponents of the expression systeminclude 30 a transfer
vect or, ulonsxanplethgselsed with mampaaliay celly, bagylovgies; mants basferia, pRAgeAsht of t he
bacul ovi rus WD 99/ 36544 PCT/1B99/00103 -11 genome, and a conveni ent

restricti pMamirbadiah Systemserti on of the heterol ogous gene or genes to be
expressed; a wild type baculovirus with a sequence honol ogous to the

bacul dvi r Memepdien Expredsicagspstens dre knomen tin dlresérer A veatmalidnt piomoddr| i9aay TINAt he

ooy Seatinie Sranf of Windihg bR ROUA POl Eethen pointisting e downgiregm ()
i nserti ngﬁﬁ:ﬁ&iﬁ?ﬁe&%%ﬂfgeseﬁﬂﬁﬁgi(%g shrliGuda! BiR) Mt MENANS %%&Bfefr Mgt 9

the vector an wldtype viral genome™are transfected 1nto an I nsect
host cel | tradsenipgion Hnitiatng vagicm ovhidhr sl usgalhyoplecedaprexiaial doveltt 5'oendecfottibicoding The

ackaged reconbi ngnt. . vLIus i s ress recomnmpi hant plaques are .
Paent 111 et ousae ArTATA Sk BN oSaREE A Froh BEREIDPD Ree of ds Fasaiioe! |
expr efei ORithsh GBS ThaTATAAHNES Sbagit Yo &Yt RRA Ry erideti] foWelin KO syhtlbdd sd! | @,

I nvitrogen, San Diego CA ("MuxBac™ kit). 10 These techniques are generally
known t o thhoowectkitel Aguammalignepremnetenwill 4lsd doptaiteancupistyesin pron®Siemetanent, anchllSni t h,

Texas Agrj cuyl tural ribpent Station I i,n, No., 1555 (1987 her.ei nafter
" Sunmer s foﬁ#ﬁ‘f mwﬁb_?p@rbpt@sﬁﬁ?éﬂf Eﬁeg ?‘IL‘IJ@ PR %d’ﬁ@?ﬁ%@’ mernﬂe’f‘
protein i fd@midee ttRasidlaPWhicH raBRAGHEN istitiSated Miecan ESA bithe rie AR R Ainbrook
conprising a ﬁr onoter, |eader (it desired), codi n& sequence of interest, and

15 t r anscetight (1889t Hixprassion of Senpdeenss iaMargmalian Gellss's bnidodagulant(@oning: 4
interpediate tra | a nt, ;construct (transfer vector). This construct may
contaln af%blo ﬂ?@%g%ﬁ’gfgﬁqge%ﬁer ably linked regulatory elenents; nultiple
genes, each with its owed set of operably |inked regulatory el ements; or

mul tiple o . . r | r |
I nt er medi a@ e P?%lnn‘é%?ggég géré% £ H%@o%@ﬁ ugt S seg%éd H%er tag%&ércrla%%t algng’etg&?%}e;se?ueeg Fcon ,
such as agncedihg mahmalimsirbiened grovidé priglarlylusctol plahotermseqiinecsoE xapriphdslischidd

mai nt enance in a host, such as a bacterium _The replicon will have a
repl i cati & SHAeary pramplers Mogss memmary tnos vings AR Bramgter.pdgnayinus s lasst

for cloni ipf | L On. . I . er
vect or f op STREF GBTRIbY,ofif i siubEk ks o B o JaRiof HRBLK U366 dgrf B
vect 026, ¥rdbwenesosuch astheafiuritleivhdtallathdidieinagene, disvieodtls asdfeigromtiest sra@ehcedhese
i nclude, for exanple, pVL985 (which alters, the polyhedrin start codon from
ATG to ATHXPregsign sy ieEIlFrwﬁ%%"%aweegr%u'B&mQPdm@% fgpending on sheprampisy ¢ag be
downstre . . V. . 2rs, Virology (1989)17:31. The
pl asm d %g{eﬁ;%gﬁﬁ%ﬁg%ﬁfglﬁ%s t eﬁglg)%g étlzlvrgiléﬁlmrsgol yadenyl ation signal (MIler
et al. (1988) Ann. Rev. Mcrobiol., 42:177) and a prokaryotic .

anpi ci | | i Thd B8defidcDTER chiiBor cRERAt @AkhnBEr, Sbmbinkd witk Blel gréthbterelbéntS @dsBiGHddoN

and propagation in E. coll. ) )
above, will usually increase expression levels. An enhancer is a regulatory DNA sequence that can

25  stimulate transcription up to 1000-fold when linked to homologous or heterologous promoters, with
synthesis beginning at the normal RNA start site. Enhancers are also active when they are placed
upstream or downstream from the transcription initiation site, in either normal or flipped orien-
tation, or at a distance of more than 1000 nucleotides from the promoter [Maniatis et al. (1987)
Science 236:1237; Alberts et al. (1989) Molecular Biology of the Cell, 2nd ed.}. Enhancer elements

30  derived from viruses may be particularly useful, because they usually have a broader host range.



WO 99/ 36544 PCT/1B99/00103 -12 Baculovirus transfer vectors usually contain
a bacul ovirus pronoter. A baculovirus pronoter is any DNA sequence capable
of binding a bacul ovirus RNA pol ynerase and initiating the downstream (5

to 3') tran;\fd%?%gﬂn of a coding sequence (eg. structural ogREIgobbdies TRNA. A
pronoter w | ave a transcription inigiation region which i1s usually

pl aced proximal to the 5 end of the coding 5 sequence. This transcription

I ni tiat i Exafmpis divluizuid $V40 aalyydas esndND NS raa?l@sbj PEBOY. %1768) &facthe @
transcription initiation site. A baculovirus transfer vector may al so have a

second déHbanserdipmaigTs darived kiort the longhiepninal repeat dEER) of ithe Reusabdrconas ¥iras to
th t j el ti i .
BT i b T e e e

-

Structur enes, ranscrib

cycl e, preoxl (88paCel £15201]) Addifiéhallg ot cpkoert afe re@atable and bévsarPpLew dode! ude
sequences derived fromthe gene encoding the viral polyhedron protein, .
Friesén &R thgpresenopgd gy indpper, syl as ahormione pr matalios | Passeneciaorsi and Boselli (HI86) i n:

127 830 anin Bl s N B TR e e BT 0 brotein, Viak ol ai ..

(1988), J. Gen. Virol. 69:765. DNA encodi ng suitable signal sequences can be

the baculbONAIESERC ity [RREbELES i Btk fth malihallAELQ 4 ool QBLRE myB HEN 25
Al t er nat idiredtly, linkedwith thiadONA gedeicale fio whinhroase! thafirst erhino poidtat theM-teahinanof the
Dhosphor yFARBBNT ek R e ¢ BRI it i ficaly HedP T sorkpiior A R8RS
requined thed¥-tiueinbpbe Aésedish i Hralde byilvkd indubaddhGyityezed BrokRle. CONser ved
between the invertebrate cells and vertebrate cells, |eaders of non-insect

origin, such as 20 those derived from genes encodi ng human a-interferon,
Maeda et AlternafitgpIpreignproteios Gnml®de secrdiedfiom rsel imo thelgrewsth mpdiadiytcrekting

Lebacqg- Ver heyd t al. 988 Lec. Cell. Biol :3129:  human |L-2,

S ¢ et e PR iRt e ad i TepuFt coiapieq of o ok St HhgRept it
(Myaj i may@fides3br secredGBobthERRQzPHrotelndin rdMinAlILAREI O PREIQER CBER U AROGssing
Martinet "al. (1988) DNA, 7:99, can also be used to provide for 'secretion in
i nsects. siés efcodsd babvepa tie lpaskey prgmdntandghe fostigmewiedhat cambe teaved pitles gevivo

intracel lularly o bf it 1S expresse ith the praoper, reqgul at ory.
sequances fiobanhs, e seeler RRAN el s P4 SRPRL BB G minbined ot
forei gn myadophdtic atbinalabids @Al direst the§RfcfibR BME peREla Fronle cellleRtel ekt iEs a
short | eader sequence containi nag suitable translation initiation signals

pr ecedi ndripatitoeales isantexamplenl a leaferpeguenegithat previdesdar seeretion phefogigepiotaius may
be cl eaved fror%it hgeimture protein by in vitro incubation wth 30 cyanogen
br oni de. ThB*BYI38% ASPCT/ | B99/ 00103 -13 Alternatively, reconbi nant

pol yproteins or proteins which are not naturally secreted can be secreted
fromthe i aw . ' ' Yo% : [ usi on
protein clz)sgr%?i?rg%%%%t%&ﬁeélﬁggﬁfg?%gﬁgﬁglﬁ%ﬁé%ﬁgﬁ%ﬁ %Wd%%ﬂ%gg&s%g% etion
of the ferelegulatpryatgions locatéd® acths trarshtion btop dedonaad e egdilien gitanhe promatet v

encodes a_signal pe&éi de, conprised of hyd,roph%)&liéc am no_acids, 5 which
direct t eiementsy Spriceicapingsequence, 1 &) lsrminps of the naatursnBY A s Treqed by siter
After in . 4 ) ] . i Ssion
pr oduct | SPEL Besp el pRONAL SEREDGR PGy i RRRENARE A% e

wi t h t he heidfom|and IMhitdDivA (0988) HEetminatiheand 3' end processing of eukaryotic RNA. In

Transcription and splicing (ed. B.D. Hames and D.M. Glover); Proudfoot (1989) Trends Biochem.
25  Sci. 14:105]. These sequences direct the transcription of an mRNA which can be translated into the

polypeptide encoded by the DNA. Examples of transcription terminater/polyadenylation signals
include those derived from SV40 [Sambrook et al (1989) "Expression of cloned genes in cultured

mammalian cells." In Molecular Cloning: A Laboratory Manual).



vector and the genomic DNA of wild type baculovirus -- usually by
co-transfection. The pronoter and transcription term nation sequence of the
construct will usually conprise a 2-5kb section of the 10 bacul ovirus
genone. Met hgdg.far, i ntroduci ng heterol ogous DNA into the degifigshepiose i N
the baculovirus virus are knowmn in thejgrt. (See Summers and Smth supra;
Ju et al. (1987); Smth et al., Mdt. Cell. Biol. (1983) 3:2156; and Luckow
and Sumeysya(i+ 588 hboverddscribed EBmBoneniE cdmsiBidg HPronodR, RRyddehflaforI8HR Sah as
t he polyhedrln gene, by honol ogous doubl’e crossover reconbi nati on

i nsert i ontrangeription @f@@lﬁtlﬁﬂ SCQHETICE QT TVE tqgetherentpmeﬁlqrecoeﬁgictﬁe Enksuicérativiranse

Seauence, VR aoER Rontnk bise pr Bl B e iolope R ART AR B el

vector, ig& fdsﬁﬂk@@sﬁﬁéthf QesiRdExpreskiyn @cﬁish‘ﬁkﬁﬁﬁrb ofteiP@@intdifed S8 § WPNEHS sadhthsi S
posi ti oned dovvnst ream of the polyhedrin pronoter. The newly fornmed

bacul ovi ransexssephremepamal edamest (4gs pbemglehwnblp pf stableanaigtenance imp hosts sushizsus

(bt woen AupHERS G bt Ran RSy FEfRRh S ADEI bGsert Rl ARSI Y

produced vifdsey, vt RQeie GhnLacting fadork o wiplhdaté Vi exbmple, prﬁhﬁrdefdaﬁ@lm@g et hod
is necessary to identify_ reconbi nant viruses. An _advantage of the expression

syst em i steplicat IQElaﬁYS'@@ISe@% PAPQVBWHHES r BB N SYAP [Flugmas beCell Hildghighed.

The pol yh uced
o Cvory” Tty r 6o 8 Bl hiflh QOB il BBl 6 Epdpoprlafe P
viral 10 nfa&ﬁ‘igb:ﬂnAddiﬁmmﬂxampﬁs st irashafidn mphbmsmnﬁmdér&hmcdianﬁre@rﬁdmdmﬁlet hat
al so 25 contain enbedded particles. These aqccl ysi on bodies, to 15 min

si ze, ar epamﬂlgmaywsepﬂgeﬁtr«m@m ‘@wmﬂm@m thegenligen mayhayg t‘awe CHOTCYSIERS | S

readily Vi, !

r econbi nan \%ﬂlléﬁsag de)g occ hsc?g{)]r %Qagjl' I sita#l?]cgld%g %@coﬁﬁl nant vi rus
from wi | ghokarpetiovhdstifor didring amhahgification. Eﬂxpmphatoﬁmch sapimatissbactiiiacshattie
nonol ayer of 1nsect cells %’@Ht echné&)es known to thﬁiﬁ% skilled in the art.

Nanel y, t¥retopt melyde pidld [Kaniaen stpl W ded) MaleCel S 23 Giand BEEBRE Shignzy el
t b di cat f
Peconb na e Bs YA BTPESE 00105 - T4 Vitus) of occlusi on bodi es.
"Current Protocols in Mcrobiology" Vol. 2 (Ausubel et at. eds) at 16.8
(Supp. 107hel B2 FormatBNRhrscedite uS8d BpenddRpen (Y hdsBto Ve Rdnsfokrh&B Methods for

Reconbi nant bacul ovirus expression vectors have been devel oped for infection

into sev emabducnstewﬁheteudMOslS peipruclsetides into mawoslivl selinare kaown mihe arband ihdwds been

devel oped for, r i Aedes ae ha ca Bonby x
Tor Fipie il fhorBicnr it tRLe e e Al aRb R SRS hRERIoR (Yo
89/ 046699 rofeplBOM&bA, eRic oraudnl&ﬁﬁ])smhuoﬁfbfab 51§ndo‘i>e%nd¥@§) 8l Npodoh8 SandNiidest! €
321: 718; % h et al., (1983) Cell. BiI oF :2156; and see generally,

Fr ase?( emlcacnlme(:tlcsﬁﬁ)thﬂENA\mtormlGK@ell Dev. Biot. 25:225). Cells and cell
culture nedia are commercially available for both direct and fusion
expression of 10 heterol (ﬁ)&fus pol pept| des, i n a bacul ovi rus/ expressi on

syst em cMamm,ﬂllPlﬂ aeiblinescayaidableygs la% Jan eEessipn apg g 19 the ad and iclydednany t he
b
art. See, . Qs EeA; nepgv@qmg %oﬁms ill}l%m@kﬁgﬁ (fé.ilt]ﬁge mga&gge;n @%&@é{mmd daen be

-

grown in approprla nutrient

mai nt enang@ nof limhed @l Ghitest(immsee em(CHO) tdiB, Heldi delletbabp dmastehiddhey (BHK)e t he
expressi on product ene i s under inducible contrql, the host _m r own
to high dealsi mynkeyd pﬁ%%é?%% ibpEaR Sgpatogsiivlet earpinems gplls (%%%&aianasasi on

is co §t'£ he¥ & oﬁlngceHrlﬂlgth wi |l be continuously expressed into the medium
and t e nutri enf I'um nust be continuously circul ated, while renoving the

roduct of
P 1i. Baculovirus Systems

The polynucleotide encoding the protein can also be inserted into a suitable insect expression vector,
and is operably linked to the control elements within that vector. Vector construction employs
techniques which are known in the art. Generally, the components of the expression system include

30  a transfer vector, usually a bacterial plasmid, which contains both a fragment of the baculovirus



i nterest and augnenting depleted nutrients. The product may be purified by
such techniques as chromatography, eg. I-1PLC, affinity chromatography, ion
exchange chromat ography, etc.; electrophoresis; density gradi ent

centri fugat i‘gg;,”%ghvent extraction, or the like. As approprpgtsresioiigs 20
product may be (urther purified, as reqyiLred, so as to renove substantially
any insect proteins which are also secreted in the nediumor result from
lysis of gbit$RChnd &lchSveniet ASribRoPERVLE sértibh SF U therdiG bus ig8ndbr z%@s%{o be
substantially free of host debris, eg. proteins, lipids and pol ysacchari des.
| n order ekryessest: amild gynsbagwiovipyish 8 segnence Beraolpgaua ta thebasulowisns-specific fragment r om

[ he Lransd ik MR 06 (i AN AR R0 CLE RN U Bk I AN BLRSRLON Of

the reco seque ese cond vary,
dependenthetporiotihue ghasie);cet hpmrepreatd insket hdsteelland grivethomsalil.t i ons are readily
ascertainable to those of ordinary skill in the art, based upon what is
known in the art. iii. Plant Systens There are nmany plant cell culture and

whol e3pl ddier Jeerting te B sauienss eBSoging e Rigtpithintorthe weansfr vectorstheypetar anditheant

e o oafBag e HGBR e et o Rl fol BRP GpBEIRIGR] sl BB "

5, 608, 143re afidoied toasaimbina Tht pskaged gevoaibiranevs esaipfnsedind pdcambingft flaged t ur e
has been descrjbed by Zenk, Phytochem stry 30: 3861-3863 (1991). Descriptions
of pl ant &srigentified gﬁlfbﬁg}ﬁegewea@é apchipethads fon berulayirysusest 67l exprespion spstepences

Chandl or el NEUEIRE Gin gl e TR Apog e G DI A iR 0)

Bi ol .10Ch@lirese26dhnRifigslard gaBrAlIABN tRttobs kdliad iatheairt andGathe d&6HBGEIn Fafmets 987) ;

Wiittier et al., Nuclejc Acjds Research 15/ 2515-2535 (1987); Wrsel et al.,
Mol ecul afnd ﬁm&h’cfsw|4sas¢uf§4rgj-€xﬂew%Ssafwﬁuléﬁﬂnﬁ’:,1 %éhéﬂaﬁzreznﬁtmz@zmm@z) A
descri ptighgptmiyne regulation of plant gene expression by the phytohornone,
gi bberellic a0|3 and secreted enzynmes induced by gibberellic acid can be
found in RL. Jones and J. MacMIlin, G bberellins: in: Advanced Plant 10
Physi ol 0@¥or tolYRdeRALTEDNW delfilSe erfding #RFfotElh inltE theBaBlIbRRIsMendrhd ileSbove
London, pp. 21-52. " References that describe other netabolically-regulated
genes: Sldessribedriomponeds, Fompising2promoes [erdg@if desingd)s cadinggequengd/BCnterest, and

9: 3447- 3452 (.1990) : .Benke ' P . Aca b . 1337- 1339
(10835 ToameetPiGh VBRI saiite e SRR ol of SRl ypulpiadeiih

pol ynucl eorstrtlet (Baifeenesor). Thiseersttueitnayndoatain sifghe genp aebopetablyclirkeé tdpalatory

conprising geneti ¢ regulatory el ements desigpedq. for operatjon in plants. The
expr essi GRIEHSIBYIRIe phes, Pt st aﬁ%qe%uq@&ﬁ%@@%w #@&%wrm? le
conpani OReRR GHAIIGESHURS bdnRAA ofREE AR R AR hibmiidid @aRyBERRat QRstRESRL t e

suitabl e for expression in a plant host. The conpanion sequences will be of
pl asmi d oftenvinpinlaingd ingi replisael spehcad e extriclremgsompl eleraend tageplpssmids) sanableohgably ect or

bact &9 =g Bfchs SIS Y i, TRFReRHLoR WiOhvE o Sy E s WS
const r uctit tavbé najntaixfed imb buitaple hustder cortimgrmd almplificatipange pr okaryote replication

origin; a prokaryote sel ectable marker; and, for Agrobacterium
transformations, T DNA sequences for Agrobacteriumnediated transfer to

pl ant chiComsaibiihs moshrepmonlyaisetbtransfr yeeercfopiafadycingforcignoganes iptaAeNBNIie to
det ecti on, | | .

Sui tabl o Py PSRN Rtk Sl knolth ALY i 3Pt 4RY Find oD tEh BMDIHEE DON
revi ew ofindiute] fopleganiple eVIsHgsfiovhichatten ke paiyhetitie startndodors frofn ATE tg AT ahdini |y,

is found in. WImnk and _Dons, 1993, Plant Mol. Biqgl. Re 11(2):165-185.
25  which introduces a BamHI cloning gite 32 basepa?rs downstream from tlﬁe FJe)ﬂt‘t'IET, seellgucl(ow and

Summers, Virology (1989) 17:31.

The plasmid usually also contains the polyhedrin polyadenylation signal (Miller et al. (1988) 4nn.
Rev. Microbiol., 42:177) and a prokaryotic ampicillin-resistance (amp) gene and origin of

replication for selection and propagation in E. coli.



Sequences suitable for permtting integration of the heterol ogous sequence
into the plant genone are also recommended. These m ght include transposon
sequences and the |like for honol ogous reconbination as well as Ti sequences
whi ch perm torapdam i nsertion of a heterol ogous expression 3@rigsngise | Nto
a plant genone.” Suitabl e prokaryote sel-getabl e markers include resistance
toward WO 99/ 36544 PCT/1B99/00103 -16 antibiotics such as anpicillin or

t et r acycl BagloviditemsfoNAecpeouaibasnaicddtilgvias giohoatah bheilSin®pdmoterls agy SO be
present in the vector, as_is known in the art. The nucleic_acid nol ecul es of

t he subj deNA;sagusHes eRable pf Biading @ bagpdeyinus RN Aspphanerpseior dnitiatipgdbe dawnsiregm

expr essi of Qi : . ne
xpr oasi o 33 maeRbRUEa B oo B2kl Bl inud HRNA M deboBc Bl B0,
expr essi antramssptidneinitiatibn eegidraivhichris aslaily iplueed proximaltetthe 61 @gosfSthe codiag n
encodi ng sequence, the followng elenments, a pronoter region, plant 5

unt r ans| aieﬁ‘&n%aﬁ@r‘i'@%%@m’?ﬂ injiationyaeion Hewllybpkdesian KN/ Belys@sindiag siikend ¢ he
ST UCK Ur 3] 1 fyR0AGon{oR W BaricRdith PO Bkl il @YiSer Fbr ool 2ROV LI fMbin called
translation termnation sequence. Unlque restriction enzyne sites at the 5
and 3' engsenhfincel evhichs Hatreésent islwswallyadistalae yhe shimetutal @end. Bixpressiqar map bé sitheng
vector. 10 A heterol pgous codi ng sequence may be for any protein relating to
the presdfgulpth %?qnéﬁ'f.gt“i%e sequence encoding the protein of interest wll
encode a signal peptide which allows processing and translocation of the

rotein, as ropriate nd wilJd .u 1y lLack an equence which m ght
Peourt i SRR R i Y Rasbhited AR intes 5 o S 08, el
menbr gne. yssfulfRmoted sedubficeSTamPRE inclidb Sequbdce@sivbdibMAL gdnRichéidgQhe Viedi on
will be for a gene which is expressed and transl ocated during 15

ger m nat i miyheBsonenpieioyFrigsen pleal.s(1§86) "The Beguletionif Bacypvimisdéenetbxpression,” in:

transl oc one. Ax al rovi de f t rranst o j fith tei f

i nt erest %ﬁeﬁ\??lﬁ?uzar\é@?é &Y Pfeﬁ apc ¢ g’tv (Amit §3d gwfal o oee?tiesfﬁ%(tﬂcffm’g'e}hﬁ: ?%\ﬁéﬁo@gggg from
the cel | s476nantithe Berdeht@yodiigthe o fo%md Vaaltetimy(1988)e) fami bl yohes.vest ed.
Typically secretion in seeds are across the al eurone or scutellar
epitheliumlayer into the endospermof the seed. Wile it is not required

t hat the pKat @icodiag saiable tsimlall sequerche cae bt detivedniiomhgdnbe forr sdcedtad inSect 20
produced, this facilitates the isolation and Euri fication of the reconbi nant

prot elh. BeHEESRIOEMS; ﬁ"_}f?leasé%}’%‘%’%‘f"é‘ﬁs selyp 8P (Earbgesb SploHFEE) (era, ]E)e
In a euca%ﬂ%ﬁgh%l&%alﬁvélg éilﬁ:e‘?l?ess‘i%%g fﬁ-?nllnécx%mgm@a}lﬁ%g‘g%m%i&% RS  (Qidn ©

t he cl one e contal hs sequen process out as introns
by the hogtsighalsiebiidcodeavegaypoitoheiceleatdge smd phodphergtiation) apgeartié bopenegiizd by t he
"intron" _region may_ be conducted_to prevent | osing a porfion of the genetic
message ﬁsﬁgFﬂlss@d{tﬁ? F’g&‘?f‘léé‘ff%l}regi‘?}' %E'QH"%W Wﬁfﬁaég?"é“"}) P 2550. apgeaf 38 be 1 9g5,
The vect of,6aNdiRrile 'iki%!iﬂbﬁégl%ﬁ A SANeHeteilk Gl Rlerf o roR.ilbectiifir buch as

m cropi pettes to nechani ca transfer the reconbi nan : ssway, Mol .
Gen. I nethose2Reivdd ferhQfeneslG86ding hemgre nehierferonplMaedaadt ahpil 985)s dabee 81 563K, er r ed

into the plant ce]l .usi ng, pol yet h ne. gl ycol, Krens,,K et - e,
296, 72- 7@@@9@@@%@%%& Pﬁg{dﬁo%f‘l‘?()ﬁﬁﬂs@g‘c%iagn(’r?ﬁ%}ag‘%?’é? &e?cﬁaofsggi&t s is
hi gh WO 99/ 36544 RCTH _ i gy | kp-8hd [ &tiVAa] mal |
particles w tElﬂ?ﬁg%%@%"?%?%@#ﬁi’?@m&tgﬁrr%%? F\gg rgrgﬂt’flnﬁgft - §r$al ?ﬂjﬁﬁé%%s or
parti cl essl, (F8BNGerred SATBf ancldmidh glugpceegbrasidase, Nartin ¢t,al. {2988) DOL47 3;991@8@2alsand
Knudsen and | | er., é)991 Pl ant a, .185: 330- 336 teaching particle bonbardnent
of bar | eyPeHEOLIAPYS T SpaeHoR 1N {8 geni ¢ barl ey. Yet another method of

i ntroduction woul d be fusion of protoplasts with other 5 entities, either

o83 | S sEBltinant SOARBIRS o Yol HrbiEln hfPbebBrebdeh iR B, DO prekiedl Y-

et al

with the proper regulatory sequences, it can be secreted. Good intracellular expression of nonfused
foreign proteins usually requires heterologous genes that ideally have a short leader sequence
containing suitable translation initiation signals preceding an ATG start signal. If desired,
methionine at the N-terminus may be cleaved from the mature protein by ir vitro incubation with

30 cyanogen bromide.



Nat|. Acad. Sci. USA, 79, 1859-1863, 1982. The vector nmay al so be introduced
into the plant cells by electroporation. (Frommet al., Proc. Nail Acad.
Sci. USA 82:5824, 1985). In this technique, plant protoplasts are

el ectropora i he presence of plasm ds containing the g.ﬂ,ﬁl ruct.

El ectri cal Wrr(g% %%}54 of high field strengih 10 reversibly pe?rrea 9?@‘?12%

bi omenbranes allowi ng the introduction of the plasm ds. El ectroporated

plant pr o{ipplA%dS, r&hHikBnt Byprétbins Ylrbteins iviich Sre nf ShtdrRli arf All
plants from whi.cﬁ protopl ast’s can _Hb@ri go atg arrlld Cﬁﬁggeﬁgggl vege{z/\{ﬁtg?e
r egener atfeain picansest asHby crrating ehwtne DR myleciies thategeole ai fnsiempiotein sonprizad

whol e pl ant d which contain the. t .r ed L1t is k
it pr adRieaSiey SBEF o e U5 G PEoh SyATion of NDCEtiet PP BLppeeio a5

tissues, |kdiet deghéide BUEmEAR uslallfeh@bes d5iglal pdpBii©EoniRREd SShyafophStEhmRARScids Udar
beet, cotton, fruit and other trees, Tegunes and vegetabl és. Sone suitable

pl ant $ i nehichidirect the trapslpgatien oSthe pratein intothetehdoplagamersticlmmgar i a, Lot us,

Medi cago, Onobrychis, Trifolium Trigonella, Vigna, G trus, Linum

Ger ani um Mani hot, Daucus, Arabidopsis, Brassica, Raphanus, Sinapis, Atropa,
Capsi cumAftandrsgrtion ofiphedaN A saquenes andfns the gere engodivgithmexpression praductiseaurion

Digitalis ' -1 [ .20 ' h S, JAspar agus,
anti i R S BieRN n 16 GO AR 1 o8 oelb AN e HeloBuou TN B S PRR
Ranuncul ugstofeidahé genofmitd PNgl cfsdldsypeGaculovius -BisaxBebyi G- treakfieliohe Thd Soinetér

Zea, Triticum $Sorghum, and Datura, Means for regeneration vary from species
to speci ¢@d ganssriptiondermination ssqupnge p{/the censwd wall vywally conprise 8 2dkhweestipr of thp| ast s
cont ajani [.es l. : i J I proviided.. Gal.] us tissue
55"t o e 6RRE aefiomb. F1eBOUE I RO Mend Buds TN ANGRY W Hrite B b o
Al t er nat ibaeklyvinsviray arefknown in the at.JSedSurhimners aedISinith Bag-BeTut al. CIY8AR Smith et

suspensi on. These e,nb%os ?ern‘i nate as natural enbréos to formplants. The
cul ture ribabal fell Bigle MPPa) 191 Vo midhyckow and dummess (P399 Ber examplesibe fserden such

as auxin L i : v t ! L. and
proline ctalgg? E"ﬁ& %Eé I uS E}éh %és%%gégﬁdéﬁ glge’ gﬂgﬁggl{égc |Sed§ uglg q%%%&n%g{r%&gﬁiﬁ iét?q’na;
Shoot s arisertivntcan also ba ity a destrition e sita kehginetedsingo. thEtésired dadulovegs gedeat i on

ill d h di , he, 99/ 36544 .
pCT) 1355/00¢08 o1 G0 Bloaspist Ol TafBA Reencg.oheh eloood i Weseptaresliodin o
troll i i " ci . l.
contro fgén% H}gg ek RORIAREOP ?%ﬂﬁnlé(eﬂ Hﬂ@ ¥ gg% g%@gﬁgﬁ@%&%&ﬁ&%ﬁm iy some

pl ant ce re systens, e des nventi'on nay be
excr et ed positiondd: dovwmatr¢ane bfjthe pblghgqirintpesmotemy be extracted from t he whol e

pl ant. Where the desired protein of the 5 invention is secreted into the
medium it may be collected. Alternatively, the enbryos and enbryol ess-hal f
seeds or Temewlyfamed baedorrusexpisesionevdeioriis ahbisgqugnty ppekagded mnto et enfsationny

secreted _protein between.cel]ls and tissues, The m xture be suspended in
2 burfor SRFRRAR RO NER HEBlo BB e BE et ByEr bt
i sol atoi OrndBsbu 5%4); thiesgthie HihjdTRY BOMES viths frodiRed TR catfuRElebtdn iP4HI Wi¥d-typE virus.
reconbi nant protein. Paraneters of tinme, tenperature pH oxygen, and vol unes

wi |l be Itherefiregtraethediis aaepssaroigtifientifecompbisant yiresss. An sdvantage efshd expressidn

recovery of heter.ol pgous protein. .4v. Bacter. al st.e Bact er i al .
o os] SR BLETP alRRbE oot S TSRl R PR e moteity oua
sequence wiiéis plodu@t byithohatige biag] & pralucddNiveo highied@Ban dedutiel dfidtitaedlpe

downstream (3') transcription of a codi nﬁ sequence (eg. structural gene)
i nt o nRNAt laf thpesiBereyirahintgctipn Accamplated pelyhedrinprotein formgtocelpsion bodies that also

25  contain embedded particles. These occlusion bodies, up to 15 pm in size, are highly refractile,
giving them a bright shiny appearance that is readily visualized under the light microscope. Celis
infected with recombinant viruses lack occlusion bodies. To distinguish recombinant virus from
wild-type virus, the transfection supernatant is plaqued onto a monolayer of insect cells by
techniques known to those skilled in the art. Namely, the plaques are screened under the light

30  microscope for the presence (indicative of wild-type virus) or absence (indicative of recombinant



15 region which is usually placed proximal to the 5 end of the coding
sequence. This transcription initiation region usually includes an RNA

pol ymerase binding site and a transcription initiation site. A bacterial
pronot er maygal have a second domain called an operator, g@dverl ap
an adj acentwglg%?%g)fyrrer ase binding sitggqat which RNA synt htgg??@g} ns. The
operator permts negative regulated (inducible) transcription, as a gene

r epr essor viiis)bebdtludity botiisl "Chgerd Pajtétoltin MictoBRlozHeVERY (AfdubBlick alt ERNSAGIEPL i ON
of a specific gene. Constitutive expression may occur in the absence of
negative (apm EhPY0)ePunmessand Spith, ware; Millenss pb{IB89).1 n addi tion, positive
regul ation may be achieved by a gene activator protein binding sequence,
which, if_present js usuall roxi mal (5 to the RNA pol ynerase binding
sequence. REgp 'E';ﬁ‘?b*’aéu rys Bé SIgILYqolrss "e%?“c?tdéi"ﬂoi’eél fPh’@Peéﬁ?lh’ﬁFﬂ seyegal insect
act i vat of ogJfOf &ieRarhbeRbeorthai bR Rfmdcd hiveHesn dé Rl bRl -
oper on incEgcherei %ﬁg\ rc%cii (E. 25 col1) fﬁ:‘%‘ig’éuf@&g"?’ l%%ggﬁ '/“r%%u‘l.e é’v.
CGenet . 5 18, d#d¢raphe galifatrec:, ErpbrsseinDmegphiherddrogastire Spaidphees fipgdiiday gndor
negative, .t hereby ei cing or redyci transcription. seguences
encodi ng' FeemraIA SO huGAaRgsaBorsh st AP Tatalord | 5 e R Aere
Sequences zo; @ ERli@Set b G VS ASIOTBIE HiolS SV 6P s 'ars@yf SHIE

met abol i 2|3ng enzyrlres, s(l}icﬁg%s gal act (13%6, | act ogeegzerlac ’[ﬁgﬁg}ﬁg gl?f%)|8?)l(11977)
Nat ur e 198#A0GE] DearBioldb£23%e. Additi onal exanples include 30 pronoter
sequences derived from bi osynthetic enzynes such as tryptophan (trp)

[ Goeddel et al. WD 99/36544 PCT/1B99/00103 -19 (1980) Nuc. Acids Res.
8:4057; VYEeNeandwsll sulture niefigng conyoercially availabledor igtly direct ol fusiomeppredsiatss, 921;

EP- A-003 6776, and EP- A-0. 1217 ..1h - | aot amase I [ ter, syst

Vet sQanhecroisaays rbehdied frd GebiovieaPiead Ot SRR st RolerRaRbEY i Bhirslly

| nt er f er oRnciv ©dhdke skilled Eethg hrt. Sebagt SurhMBRAGE ShlgsrqPL [ Shi mat ake et al .
(1981) Nature 292:128] and T5 [US patent 4,689,406] 5 pronoter systens al so

provi de useful pronoter sequences. In addition, synthetic pronoters which do

not occur Théimbéified Msek 8€llsimayGhdntit @ewiDMCinQiphRbrife QR Bediunt,0vhieXaAlHMs For
transcription activation sequences of one 8@%” al or _bacteriophage
pronot er aRje mpgtenancs,eihe plasnd(eiprespE inthe ge gest hot. Fhsrertls expressioaregducty

bacteri op : i j Br i t Ll : t
4 550, 43500y PREHIS I CHARS, 09 1t SRUICIRbIE THER uinghy MR Sy PR,

conpr iL§ ed Abemigiely, where gressionris eometithiine, the grainctydl be cominuotslit exipsessedgutb iteed by

the lac repressaqr . al . (3 X ; r. al . 983)
proc. Nt et e APl myst bF Rt ryhiedi il ERBlnE e bronee 8

i ncl ude naiktdiestbhd aeeating deplpednmtians Tk pratrcimay bé patifi@r byiuth tedhdiqubene t he
ability to bind b Cteriwgol% rase ancLai nitiate transcriptigon. A
nat ur al | y<hIoRRigePplyy S r G, oFrpEHPRRRRY 167 | ehAngs nehrprasogEPyo fifte d

Wi th a coppaldpRbresisdtn MY cYaiRhASR riRAion,NoRIMERINBA, draNLlike. Ak afprBpeRs upn Of
sone %nes I'n"prokaryotées. The bacteri ophage T7 RNA pol yner ase/ pronot er

syst edd i spraductmasbe Birger purified; s equistdosrnsde rempye erbspaialiyiapy insect proteins vdad) J.
Mot Bi ol . m%%ﬁo %é'c?e ed-riﬁtﬂper m 'urﬁ‘L)r reglﬁfﬁ(ﬁ')l Hgfs%? in%?ctt l:ell ,As%aa‘é 1o @%{/'degﬁfo%ﬁ&ﬂhichl n
a yrlé p SO ecorrprlseé of "a Pact er ophage

addi tion, ronoter can a

pronot er iratlean sikbstaaiidlly fogpef hosd debrisgigoprofelRdipidy-diid p6lFs&biiaride20 | n addi ti on
to a functioning pronoter sequence, an efficient ribosone binding site is

al so- useful for the expression of foreign genes in prokaryotes. In E coli,
t he ri bosbnerdesita@bigin mpted ¢xpressipn.dgeamiinanthosh sellsdegxed rpmthe Fansfumants ard

i ncl udes an .4 it ' : : SHERE S RnA Iy i n length
| ocat ed 3lll%gﬁan?élﬁic"}ng%)ﬂﬁgé%gg%%éﬁﬁvoﬁggﬁ%fni tl a('?(?%n C(BH%I#}+ %%%@Egﬁdug&rce )
(1975p5 These conditions will vary, dependent upon the host cell selected. However, the conditions are

readily ascertainable to those of ordinary skill in the art, based upon what is known in the art.

iii. Plant Systems
There are many plant cell culture and whole plant genetic expression systems known in the art.

Exemplary plant cellular genetic expression systems include those described in patents, such as:



Nat ure 254:34]. The SD sequence is thought to pronote binding of "RNA to the
ri bosone by the 25 pairing of bases between the SD sequence and the 3' and
of E. coli 16S rRNA [Steitz et al. (1979) "Genetic signals and nucl eoti de
sequences | qmggﬁﬁg‘gger RNA." In Biological Regulation and PeygisRpmet: Cene -
Expression (ed.” R'F. Coldberger)]. To express eukaryotic genes and
prokaryotic genes with weak ribosone-binding site [ Sanbrook et al. (1989)
" Expressi U8 3693¢308086 5,6590193; ind S §1608,143)i Addifbrial exdnipldfoeHdR exblcoibm: A
Laboratory Manual]. WO 99/36544 PCT/1B99/00103 -20 DNA nol ecul e nmay be
expr essedPlantqel cultyre has hegn descrhed by Zenk, Sépaehemisiyed(:3861-486 3@ PPL). Desdtiptionsai t h
t he DNA Nl 1 [:S: 1:N idat the N-termnus. wll
al vy beCsotigpies bl SR s b8 20l fBBRBR 6 e Renb U R P e in
desired, Weiilobrabé etel.aMol. (NG IB00133-40RIS MECIEheRY exchl | PRIF Mdfechiap BRIIGn LY 1N
vitro incubation with cyanogen brom d@sﬁlﬁ\é either invivo 5 oninvitro

3 t

i ncuba i oA MT-HH A9 hcRegarsay. Bigh hhen2f #14985); Bethsteimst al., Geped 13 TB-3560
237) .  Fugio@®. ' PRAV Qs RelSinatsl6gs ! a6 k i on. ual 'y,
2 DN seqniZaDs WRlES A DRNACAR: RelSrATS SR s 283U AT) R 58 Voreeld T
protein, oficrobipidigy 313abl @8NPV eral., Gend 122247063 (19925 A desdriptitn dTeliciehlA@AUS
codi ng sequences. Upon _exg{{’ ssion, this c¢construct. will provide a fusion of

the two ShRIAY 58 @¥PEsssioR A the Phghormpagngitberellicackiand seoreted saymen indaeedde |
gene can E@Réﬂeﬂ‘i%%gi]d%n%?o&d it R 1L SbASE 30Ma Llﬁﬁ & pergﬁiﬂ?: iﬁ?ﬂdv%%&?:{aeﬁlﬁﬁ 'n
bacteri a. e resulting fusion protern pretferably retarns a site for a
processi nghpiviype NiblacihoB. Xakins) ed| ¢98AePinhan Delslishing ditige, Derdos) pp. 21097 t he
foreign gene [Nagai et al. ‘E‘1984¥ Nat yre 309:810]. Fusion proteins can al so
be made mﬁfﬁr%%fugmé@mbsm somefaplicatlyroguated, genes: Shoogn, A 664184027+ r pE

[All en et B%W 5iH3; . ( .

M cr obi ol 1 @f&@%}?ﬁ{% gtn " Chey ,}[:'E%h 734%3}19%%%1%%%%% %ﬁﬁ%)saé%%%a%'gaat
the 15 j uR4:133R1330 (198¥)t wo ami no acid sequences may or may not encode a

cl eavabl e site. Another exanple is a ubiquitin fusion protein. Such a
fusion protein is made with the ubiquitin region that preferably retains a

site for Aypcalycewigtgchaiqpuesinopagn thelriga desired pppuicleotidgsequanssisigsenedingame) t o
cl eave_the ubij gui tin fromthe f reiggpaéc%otei n. dThrog h this nethod, pative
forei 4 pPBEEPIVE CaRC5EOMPEPLE Seetp RREbfaitty slemsps desiapsd forgpsaner gy The
7:698] . 20y Alskigh BALdSd Mser@ R HilesREPEPlRTort Ao WHA cBBpRas Rh&Mcds" Pikdabie

cell by creating chineric DNA nol ecules that encode a fusion protein
conpri sedawf dewssigara| frgye the gupressipneenssette rsutjahia fort exprespionvinde plafhbhostecThet i on

of the foreign.protein i acteria.[US patent 336, 336]. The signal
Sequonce_ ponghmisRiseEdks it BEG FisaR b Bl S ind it selsom ESedr B tp o
am no aci ¢ectihib péntdi the Gectd® € MO%¢ BNACRor fan bASINAI Mifhdhd sk, RMH Rebaceah)to tlhe
protein is either secreted into the growh nedia ram-positive bacteria) or

into 2he desirepplanthiost. JBhedgsie bactqrisl plepiivepior ansiuat ﬁélgpwﬁ@ablﬁnwvaqta@om@m ane

of the cell ram {-v.e. feria), er e .are.processing

sites, vmfa@ﬁé %5%%@%%@%@892&#% & %’ rrcfkv' 6{% Sglr%gjl‘a%levlﬁ%}g%r’ gﬁ%’o%gd&)%gﬁﬁggﬁnﬁ he
signal  pepidfeimafibragTONA aoghehdte foroX @blhitictionemedINAl a86:BeH 6 plastiétiradbonsk gnal
sequences can be derived from genes for secreted bacterial proteins, such

as the E. Wherdthohataplogeusigenmis nplreaddy amgeable to defprtion theyeanstreat will preferabbzgiso i n:

575! a7 ok R b0 BarfERE SPBETRE S M niae YA B Ry Funstiil b, 10
phosphat agenesdl vadw SEUUEHIE Enal ki) £gr elxfiliple br tht mehnbOS f tHergeass fMailly, is AHRAEInSC .

82:7212]. As an
Wilmink and Dons, 1993, Plant Mol. Biol. Reptr, 11(2):165-185.

Sequences suitable for permitting integration of the heterologous sequence into the plant genome
are also recommended. These might include transposon sequences and the like for homologous
recombination as well as Ti sequences which permit random insertion of a heterologous expression

30 cassette into a plant genome. Suitable prokaryote selectable markers include resistance toward



addi tional exanple, the signal sequence of the al pha-anyl ase gene from
various Bacillus strains can be used to secrete heterol ogous proteins from
B. subtilis [Palva et al. (1982) Proc. Natl. Acad Sci. USA 79:5582; EP-A-O
244 042]. 5 ﬁﬁﬂﬁb%¥4 transcription term nati on sequences r eGeeiigsRsidy
bacteria are regulatory regions |ocated.163' to the translation stop codon,
and thus together with the pronoter flank the codi ng sequence. These
sequences aftitigtitk siidhes tnpicHlin brrlét'taastclmfa OtheBNA. sstjictibestatodig dddaidahldetiohst o

t he pol ypeptide encoded by the DNA. Transcription termnation sequences
frequentl9mWﬁBPGH@"ERMH%3ﬁd@ﬂE%§S6*”“%56U¢356 nucl eoti des capabl e of forning
stem |l oop structures that aid in termnating transcription. 10 Exanpl es

b oot o s The BiIHE 3t MiSchfes SF s aUhiRc Ve maE be diefudsd B REPTBsblop fesets o
genes. UsygldofresdibifooBe perdBEyof 19@935? oURANEthére vaRFR b & &pﬁﬁﬁ@&ﬁ&ﬂe

signal sequence (if desired), coding sequence of interest, an
t ranscfhi paitimugh éworonmprece &e:qbien &b reapmbipant expigssidrecasiotte wvikk xqmtaasm addition

2ean ext FobR DB PYGTUEHIRE s bget HeJolbs < B sroRolt Rieg pinm 31"
Mai Nt enanggiridiafd ROflences Usiliafich 0861 &peAding sonvaRkef 8 moMHtel strudt4e éi’le comes

replication system thus al | ow ng it to be maintained in a prokaryotl c host
ei t her fonquxppqglr\mﬁsm@nmnta trmscmptmman@ tramiatmnmrnﬁmatlan isequenden Iéndqlnet tetricticn

I b h mb h
nunber pl REHE i 1 G5 e Rt e el onE Y rRrPRio » siing v, o

about 200, and usually about 10 to about 150. A host cont ai ning a high copy

20 nunRer [ i

20,7 Pl £hseblky 89840 5 aRknelaUS il SR

vect or mayequence@h@dingdhe }Gfﬁﬁﬁfﬁfllm@eﬂmm efidode &§ifmut pepide vdhhﬂ?z aliews p:bce%étﬂg bnite
foreign protein on the host. AIternatlveI¥ t he expression constructs can be

i nt egr at etransincstionel theprotei, a3 appErpsiate. sudywill psually fack gpy seavgnop aicly might result

I ntegrati ﬁﬁgﬁ]% | t he
25 bacter :}Qﬁh}é%ﬁ; sog‘g%gd%%xhéﬁ p(}(ga{%o%\lf\gmt ‘ééngg]?:{o aClH?m In Z%Hrigef gb?ﬁ%nrﬁegp%{ }t@ns
appear t otrafstipiorfal diitiatieoo aegion atil be fole beveewhibio m)éxpgﬁmi aldAranslotdted dedigor
and the bacteri al chrogg@one For exanpl inte gﬁﬁ% vectors constructed

with DRA BPewRRafion BYsmployne the siepslacauds w Sé‘fbrpé?‘% catighh one Jaay al
chr onoso ro(vﬁfé fAYtrlel]o%Zno%?&)ﬂle xﬁkﬁ%ﬁhte L. VIngth X’@%ﬁ%@?@fo%@{ {_vggge of

bact eri ophage or transposon seguences. /3654
Usual |y, exifisieated Gomsthersdls andhm}nﬁ)egmatexp’rgssed(qndes@ihamffmtﬂyhmemdrra“ypmatm ain

sel ectable markers to allow foy the sele tion,of bacterial ai ns that
have. been SERELOS SHREEATe GETOBL g BlEBoRE Pk ERuE %?Pﬂhsleﬂ%%a%@%e FrospRmpfdher i o

host and why IWfhdE G AR PGS rwnﬁbﬁﬁﬁm% bta%etraea froh ik Elﬁ«ﬂh vttﬂcrgiﬂteg%&mﬁ%h as

anp|C|II|n chloranphenlco erythromyci n, kananycin neonyC|n

t et r a@pcl ipreelubed, this/facititatds thd isolati@va)d panifivatioRef thelvb@muinank proBin.469] .

Sel ectabl e markers may al so i nclude biosynthetic genes, such as those in
the histidine, tryptophan, and |eucine biosynthetic pathways.

Al t er nat i Bégicy ﬂaesxltneatoexnrtrﬁeloabﬁthe desirsd @bﬂﬁﬁo‘é@wmg cucay dbie 09111 it iydegisabier in

t ransf or nmat vect or Trans ve are usua Lise

sel oot abl & RS VR eny B Ra Bl ERHoRPLITE S o MuRE S uhien ST E bl i o
an i nt egr 3id RGni¥As bPkhe mvsctgﬁ@dsbﬂaedlaalhﬁw %0, @é{ﬂi@&éd fitagBbsis bk gtdat i on
vectors, either extra-chronbsomal replicons or int egrating vectors, have

been develregiemmaybe condugdde peaveridosing apertionofifhe swetiqmessage as,afalgt iron code,
expresgi o NS et PUEnidEY Tell 41:95-105, 1985.

The vector can be microinjected directly into plant cells by use of micropipettes to mechanically
transfer the recombinant DNA. Crossway, Mol. Gen. Genet, 202:179-185, 1985. The genetic
material may also be transferred into the plant cell by using polyethylene glycol, Krens, et al.,
Nature, 296, 72-74, 1982. Another method of introduction of nucleic acid segments is high



been devel oped for, inter alia, the follow ng bacteria: Bacillus subtilis

[Palva et al. (1982) Proc. Natl. Acad. Sci. USA 79:5582; EP-A-0 036 259 and

EP- A-0 063 953; WD 84/04541], Escherichia coli [Shimtake et al. (1981)

Nature 292: n et al. (1985) CGene 40:183; Studier et 986) J.
Bi ol . 1@9@@9@- A-0 036 776, EP-A1B 136 829 and EP- A- ﬁé‘%@giﬁa,

Strept ococcus crenoris [Powell et al. (1988) Appl. Environ. M crobiol.

54: 655] ; \E&ﬂaoaptbahlemmetrhtloni tejosmsal || Faotiadds wieit the nucl¢it @8id)eithpphvithikziv matfix of

M bi ol t | i d. t 4,745, 056 Vet hod f
M T ol ol o ibe Rk suShipe Rt SHESS ol M dans | VD pat ggty 4 Qﬁ%mqum@aaﬁts °
and usual wﬂe@@glnﬁa%ems 3jmessatt9&hfng%%fcxerbﬁﬁﬁm%eﬂ{of%ﬁé & Can &gatw th

CaCl 2 or othef agents, such as dival ént cations and al so be
i nt r oduc ettanisgrnic Ymeley e ¥ etenothet insthpg oéinﬁoducmpmwauhdch& quldi'[ eﬁmﬁmplm's wdth other

proce es .usual.l h. t he bact es _to be tr formed, See

i meties B mirhiclsy Y leaivamiorra Ghe: Rl oo rel beie, Bas, o o rano)
Pr oc. Nat a7 Acad SeSeisd ’;5%55@3@5@332 EP- A-0 036 259 and EP- A-0 063 953; WD
84/ 04541, Bacillus], [f\/l er et al. (1988) 25 Proc. Natl. Acad. Sci. 85:856;
Wang et at (1990) J. Bacteriol. 172:949, Canpyl obacter], [Cohen et al.
(1973) Prpgvebidfmayd&dbe 15@@duc§ﬁnt%lﬂ@pla@@%%y@lec@épordh@ﬂSﬁi)rorhhh(‘clt all (M‘&Mﬁ Res.
16: 6127; Kushner (1978) "An inproved nethod for transfornmation of
Escheri chieadc8tii USE t83:588#.61988br [ny s tephriane; plont pratoplasistare elepgoneced ingthe

Proceedin S of t Lum net.| En e

i coyeresnte & PirBAE it He sHETRATE MotOT inbpiocs o HEF Bty geth-
Taket m 30re( kS8 )pcBhabitizebioBieaibiynes alRwiling Hé Qm%a&tloﬁ%‘ﬁ bRr 65145;311@51 ,Elécﬂaﬁéﬁﬁéd et at
(1987) FEMSM crobiol. Len. W) 99/36544 -23- PCTI | B99/ 00103 44:173

Lact obaci Plenigotoplasisiefosm the cell wall, dogds) amhferm pnbeablam 170: 38, Pseudononas] ;

[ Augustin et al. (1990) FEMS Mcrobiol. Lett. 66:203, St aphyl ococcus],

[Bar any et al. (.1980). J. eri rI ander 7)

"Tr ansf or%?ia@ﬁ %GF’ ‘ﬁ%‘F}éE}P f?été G@Ql?ea?,‘tl‘?t%d %@cléllt"g t,o(gb\@rv&l;qlwgeqeﬁted plants can
Strept oc t r r | .
(1981) eCt 1%?19@& b thel grgsentzl 1911%751&{6{151\;%' ata\ﬂ%lsfpla% ad o%lr wE.Pﬁ J()Xtaﬁlt thé
M cr obi oI trindfefibd gerféo ﬂnkls knmrn t-Hat pr@dtﬁ:aﬂy alPplants ca be reEweratéd)ﬁrgn cBltm'eda céllm:lr ogy
1: 4121 Strept ococg Eﬂ €ssi 0N e%ast expression s ste 'amrl!ﬁ al so
knownl} o iieeseincly ﬁ’a‘F 90"5118"#1‘1 tp 4l pmpdor gpecies of Sugargans, sygan beet >R URgHyrult
sequence &ﬂe?%kse le%f.lmgé aﬂwegetxaessts%un%wﬁaﬁ@ﬁm@e%k Bidnigl, lsp&idsBom the
downst rea 0 transcription of a coding sequence (eg. s uctural gene)
into rrRNAgenéradmecerLomt IMedaago, aOtcabay@csc iTpifaliom, iTnigpidld, ckﬁgtme@tm Wil i s
usual |y pl.aced pr to th end qf the in enc
transcri ptfgaH ﬁ?‘i’ qtbgay%1 g’r’f’ iRapsKS gr Cfsﬁﬁ‘i"ulg‘lfg’ 3’% %ﬁ%}’ r?Ef”aggp"B‘f“Hﬁl ng
site (the Jﬁaﬂ;ﬁz—rﬁ yosBpimis, BRUpRsib, ana%h@tswnum Mekabrdd, i @m% tz@@ofwe@ﬁhormnp mot er
may al so have second rral n called an upstream activator sequence (UAS),
whi ch20 i f Hglicetiamt Lacrzstauﬁurahzksyzi@cgugus, ﬂamtrhrauwt Hexereqadlis, @é;’msm;LBelvr@nws
permts r uIat?Jd i ndu ress ConstJjtutiv expr zﬁlon cursin
t he absenc®c4gh g %é’éﬁ? ‘é‘d Ry %’nmﬁa?uwa TREP Ko STt e~ B ™
negative, ztNerighyn,, %Félﬁ}% soheaeiag or  reducing transcription. Yeast is a
fermenting organiSmw th an active metabolic pat hway, therefore sequences
encodi ng enzynes in the netabolic pathway provide particularly useful
pronot er KesH4EE EfendrXtisipvR$ frodDspediel uxdepeaie@ @hplande byﬂg@@&ﬂl@%sdsﬁiﬂsﬂon((ﬁp- A-0
284 044), enol ase, gl ucokinase, gl.ucose-6 phosphate i soner as

gl ycer al desnsteemel praoBjasa centeiahg sPrigatdsheiaplrecys seneppfiyst Proidsii {allys tissue

25  is formed and shoots may be induced from callus and subsequently rooted. Alternatively, embryo

formation can be induced from the protoplast suspension. These embryos germinate as natural
embryos to form plants. The culture media will generally contain various amino acids and
hormones, such as auxin and cytokinins. It is also advantageous to add glutamic acid and proline
to the medium, especially for such species as corn and alfalfa. Shoots and roots normally develop

30 simultaneously. Efficient regeneration will depend on the medium, on the genotype, and on the



phosphof ruct oki nase, 3-phosphogl ycerate nutase, and pyruvate ki nase (PyK)
(EPO-A-0 329 203). The yeast PHO5 gene, encodi ng acid phosphatase, also
provi des useful prom)ter sequences [Manohara et al. (1983) Proc. Natl.
Acad. Sci . Q % 25 In addition, synthetic pronoters w&gq}i sddRofdet occur .
in nature aI so function as yeast promotergs. For exanple, UAS sequences of
one yeast pronoter nmay be joined with the transcription activation region
of anot hemisyensf the el €If thesd thidt vahbis GiRbiteilled, thithtiddeRieHB Ry refrs@iFies of
such hybrid prormt ers include the ADH regul atory sequence linked to the GAP
transcri ptaF@)FFPE‘(E@l??atl on region (US Patent Nos. 4,876,197 and 4, 880, 734).

O her exanples of hybrid pronoters include prom)ters 30 whi ch consi st of the
regul at ory seque i ther the ADH2, GAL4, genes, WO
067 56544 15 30BER S50 o6 5 B Qe ROk tlh%rigmqua% TP SEESHRET on
regi on of afeghieR WelpFotBiN LR SRR A% vHBR fint. WHérd Radkudd é:@éeuﬁé%
Furthernore, a yeast pronotér can include naturally occurring onoters
non-yeast imwengomist seatetddainty theemedpirh, itynambd)coittctpdasAltmvpbi yhaecmhgosamﬂ

trate t i.on. f not | t |
[ Cohen. ot SHIPoegb it St o Rt i B Beqiaca ey o HSAIScaY Pogtiot
(1981) Nagnﬂitﬁn %&3«3&3 E’ells'ﬁh hissbe rﬁ:n—ﬁ%uxﬂﬁe fnlqg §éL Qus ded inl PBURS fsMuﬁétPB' Birieve

| munol . 96:119; Hollenberg et al. (19 pression of Bacteria
Ant i bi ot (solelsllxmtams,e Coeantiongl mrttthe mnéamn aﬁéq:umﬁwamnyamhademulbsltm, Used o

Pl d f | ,..E t al Co | t d
Tt an P R O ARG O6 S e i b1, CRLaf 2nd FOIESS VMR hi o1
et at 1@19%9_}\15@'&{:@%@%8@%‘3 rgetﬂ% ith optiRiz&\etINASTIR L RE HcBvdRYf ?TSP&Ef'%ﬁﬁ&g

intracel lularl y in‘yeast. A pronot er sequence may be direct

t he DNA nol o dd: whi ch case the first amno acid at the N—term nus of
the recontt 8sh will al ways be a rret hi oni ne, which is encoded by

h dg h h
ol caved 1 PaReEme Rl e ffalen B A8 sRtA el gl PR Seace 15

Fusi on pr Qhﬂblh%%ﬁmgiﬁac&ﬁaﬂklﬂﬁrp&ﬁ&mel&ehﬂd injtREsE HRGMRSERN(3SM IS ptioA s Wel |
as in mammal i an, bacul ovirus, and_bacterial expression systens. Usually, a

DNA sequercedia sesurnsg (¢ étnwntrelrgﬁﬂqi Ao mEAA. i Aopropiptes wilk s garaBIsipterpisitiation

t f
Bodi ng s et aeh i Aty BaiGhihiomFioldi® 5 Enl Be 4 Boding SRflclle. THELSLGLBANC
the two a;mmnaégudx waajlicincledes aERNAepoamdr&z binding\sitead 2teankdtiption mixtaabmitede

di snut ase (SCDrﬁ&Jene, can be 20 linked at the 5 term nus of a foreign gene
and expr eds beptgrigl promgter mﬁéﬂm&%mﬂ% qaip icalled g eparaspr: dhat Ma¥ QVEHAmM no

acid sequ %ﬁ%@&t f} giglymasg ®fn ea*l it RNAD th%klts B%lﬁ? el'l?gcgne r&, glguts’l‘ 96

056. Anot KeF exa ubi qui ust on pro eln. Su ernis

made W t h neftive bdgumwdt(hﬂudnbb) mséﬁmibnmafgemeabbmsmepmmmay Bintl ﬂlefdpbraﬁ)r and
proce55|ng enzyneg g . ubiquitin-specific groceSS|ng prot ease), to cl eave
t he uB0quitkerebyrirkiki pﬁ@scflsw ofrit SppOti@esne. GonsHingNe PHISSIvR MY PocU IR thegBsededr e,

native for i i

foreign pr otng ng vt E%gﬁl'l @@%@&ééégﬁ%%ﬁﬂ? Q)gé;}atto W?&?‘%‘ég’n}@ Sltlt‘/kol\lerE%ﬁ% A{%Lgl a by
creating aghievaditya dobiéactblaes protcin bhdingenqedee, avhidhs ifprespritds esually: progima €6) of a
| eader seggence fragment that provide for recretl on in yeast of the foreign

protein teddibp R}IVmF’f‘i‘é‘? Ringding sqauence AR FIPle ¢ @ EERGELO! pateide HechiabelEsder

Vitro Thebp g R TLAR, AR M G RE riBe RS bl Hton BRI B 1
encodes a celipfRalibapé pt &ld €l 98 hpnns Rev. dFerby d8:0PIoBegulatad axpressiodsnay therefore be

either positive or negative, thereby either enhancing or reducing transcription.

Sequences encoding metabolic pathway enzymes provide particularly useful promoter sequences.
Examples include promoter sequences derived from sugar metabolizing enzymes, such as galactose,
lactose (lac) [Chang et al. (1977) Nature 198:1056], and maltose. Additional examples include
30 promoter sequences derived from biosynthetic enzymes such as tryptophan (¢7p) [Goeddel et al.



whi ch direct the secretion of the protein fromthe cell. DNA encoding

sui tabl e signal sequences can be derived fromgenes for secreted yeast
proteins, such as the yeast invertase gene (EP-A-0 012 873; JPO

62, 096, 086) %%}J.ggg A-factor gene (US 5 patent 4,588, 684). P@Tﬁﬁﬁdﬁﬁidsvel Y,
| eaders of non-yeas% origin, such as an_jgqiterferon | eader, exist that also
provide for secretion in yeast (EP-A-0 060 057). A preferred class of
secreti on (Iegu)eNac. augids NRGe &4U3Y; erapeptonded LAOTORT) Wuck hcNeaRk, @kﬁh?‘tﬁ%ﬁ or
gene, which contains both a "pre" signal sequence,” and a "pro"” region. The
types of dlkntd.f 3% Eﬁﬁa&?ﬁ@%ﬁ@“ﬂ HFR-AdHR1 B8] chhsl Dlpetaniase (Ala)eprometer system

full-1lengt re-pr R fact or..l eader (.ahout . am 10 aci d resi dues) as
wel | as tr[gvr?gsé’f’ @?@aﬁ%@?‘ﬁg ?fé‘éta‘i“ff%“ S Wéai(ﬁ%ﬂ]r“r}g%r Frgn 66‘11& %&95‘3@# no
aci d resiluesiphakdSaReli£PL SHmbdiee 988 (B8Y) Narhe202088) 8- T4-[S3afn24/699,406]

Addi ti onal IeaoFers enpl oyi ng an_ al pha-factor |eader fragnent that provides
for sedr ethremotenwysigams alppprovadeyspivhpiomotasseduengéer s made with a presequence
of a first yeast, but a pro-region froma second yeast al phafactor. (eg. see
WO 89/02463.) .15 Usual ly, transcription term nation sequences recogni zed by
yeast ar e [padditien, synphetic prosnaters phich dg nat occpign ppfureralsprfynetion gnbastesisl proweters. and

t hus toget i . : i e. Jhese seguences
diroct ©ndof e e BHOTREhric Borbor e bt A B B Frop U Mo S

pol ypept i de joiaed aith dhdoypeidreseiidhcesofainpibes baterial adlsacteripphaas ptahidter) afedfing a
sequence and ot her yeast-recogni zed _ _termn nation sequences, such as those
codi ng f osygihsticdhrd progoiey Higs pateny 493149 31y Forepample dheran aromates dsp nbnid smwdae s |
conprigi n (4 i L i rest,
it r'ons drgiuECRigRised OBy ghomBLAaY opeB hddlencap BP TP iced DY B3l
const r uct Seprsspr [@sisinare: ab (1983 LGere 2ir167 pdd Boer epaintl 883 )tbot. NI, Heqd, Sei080:28uch
as an extrachronosopal . Ienent?aélgg%uéol asm ds) capabl e of stable naintenance

in a host F O a BPOgiSE epaiurally OREUTERE-PrRgOtersaf aon-Resterishorigint i on
syst ens, ' [ =1 i#b?ﬁfn 3 < fAs Sh o
expr essi O;ﬂmg?]ﬁ@% Hﬁ\éﬂbgg%égp {/ngtllﬁgte'}r%s@% C g%ﬁ%nﬁégg@g&n%ﬂsﬁ%@g i %n. mpl es
of such yeaatrringymometer af hibhattbmal vegin oarsalsoled codgled&iR 4 cpiBpdtibledRNA @blyaierase
(1979), Gene 8:17-2 Cl /1 [Brake_ et al. 1984) Pro Nat | . Acad._Sci. USA
81: 4643- 4691810,‘3“%%183*14%?}? of SXHTERSIOn Of SOMaE Bepes iy B h%yotss- ibacterignbipge T2 RN 7]
In additi ' (ATSRY bisledds weheL: Al hdr A
hi gh cop m%gﬁgngg%sgﬁ%nl I g(}a{neﬁglo?f}b?]ave ?ﬁég%gﬁﬁ%ﬁ%er raﬁ%@hgggal)éjm
about 5 t dfabBisl. 1590,13aiebore 88 /(BES) #reNatl PERH1 BEISDOATY. Inusiditiony a dlgbrid 10

to about 150. A hos ont ai ni hj gh .co nunber . pl asmd w || pref bly
have  at et a0 Becordre i Ebatelpeiagh pymater ph 8 BSoy Gectaior i PG ! g
or |ow copyghyfiern. vector may be selected, depending upon the effect of the
vector and the foreign protein on the host. See eg. Brake et al., supra. 5
Al ternatively, the expression constructs can be integrated into the yeast

genomeowi trh ad@fitidnth 8 Giirdtibify preated bsquénth S effididtd riveein binditilbat isaleaRéfil Pr at
| east one sequence honol ogous to a yeast chronosone that allows the vector

t o i nt egr dheecxpraseionplforsigibesnes brirakanyqtoio hBraofiotde uibosames kinding site is gallgdthe t he

expr essi o, construct . eqrati ons. a . I I econbj nati o

et weon RBTBIIAGHES (0 MRERE HRCPERRE D IRisiGE ohod IREG ST BP0,
et al. (19@8potMes MAekfth edted ENT wadkotidddips@aitn AFthd initdfion Bédog [SHihe\g .§LI7T) May
be directed to a ;ﬁeci fic locus . in yeast by selecti r%l%he appropriate

honol ogoudVasegdéfidd- Thas SP sequarsedsithpyght fupromete dindingof neR N Ay Higaibogamedyy the

SUpr a.,On Paling %Bﬁa&%%@&%@@ SONRhLMRE HBY add Ur9 8 Fos RASK SkY, Al 957979

| evel s~of *rec I nan
"Genetic signals and nucleotide sequences in messenger RNA." In Biological Regulation and

Development: Gene Expression (ed. R.F. Goldberger)]. To express eukaryotic genmes and
prokaryotic genes with weak ribosome-binding site [Sambrook ef al. (1989) "Expression of cloned

genes in Escherichia coli." In Molecular Cloning: A Laboratory Manual).



protein produced [Rine et al. (1983) Proc. Natl. Acad. Sci. USA 80:6750].
The chronpbsomal sequences included in the vector can occur either as a
single segnent in the vector, which results 15 in the integration of the
entire VeCt%Iﬂ 9#}# 65jaN0 segrrents honol ogous to adjacent segnept$mddobfes
chronosone a 'a ankr ng the expression cpmstruct in the vector, which can
result in the stable integration of only the expression construct Usual |y,

ext r achr onR PN moddrdlel rdyeisy expiesgd SRl ElR I AGROnbet Sdqfert Yndy Batdiedtly linked
sel ectable markers to allow for the selection of yeast strains that have

been transVish fedDNAdnelesulsh ia whichiasesthedipst aming a¢éd afdhe Briseyinpneil] alwgenbsat hat
can b OXREehgll M, HERR BB ATEGD, e ATFR. it Sy VR o TR Dl

ALG/, and 8 resis confier resistance in yea

to tuni c amychbaclaaved £drh8he prewindgtin vizoydncubiticaddit dyaiiogen bfomitlas 1y eibibes viabl e
mar ker may al so provide yeast with the ability to growin the Eresence of

toxi c conpyuddro BEelelign Wr‘rtbtazha‘;te‘FféIrm"éI%QWM Y-tennypal pgptidese P Q- M ows
yeast to grow in the presence of copper ions [Butt et al. (1987) M crobiol,
25 Rev. 51.351]. Alternativ SOITe,. of the abo ed conponepts. can
e put t oGREREP A SPARE SIHAETOR digU B IOy SHLT G MG IS Snate
usual |y coqR&dmiefpstioRo Sl AESRROB HIRENR brokdii or bﬁeﬂéb&g;s otems% i edle | S

replicon or deve oped into an I ntegrating vector scri be above
99/ 36544 R HettBOGHDIABINgG seqentes pUpmsixpresaon this constfust wilk provide e fitsonsf tlrertwtn er

t h I I ti t b d f
Cr anct or neO SFACGUR S aerPerdy dasiahese apptedf e FEEPoPBRA 0% Seen
d I d t
al ©(1556) R &I“%“@I" ey o fopinf AR bl o

J. Basic M sitedtn @rocegmgm;}]me (antera) becl@vp the pacierispbage @rasein drom the fostign £eh®86)

202: 302, ReBghLP HTRALNY1ice 1BRE0F BEGOR piei® oo 61T st pipoeienyes o5 me

158: 1165] , zacﬁtw&ewqwms;ehaso |1979'|[ E QRYII878Y. Bibtecknb?3393; MakBah @r.i al .
154:737; Van den Be;‘gl et al. i o/ Technol 0%8 135], Pi chi a

gui | | eri mofi889) J| em Mdicrabial) 13501 338591 Chey BEsA I 6 dlenes. ThQQT‘M&f]qUEIFQE@hﬂIQ

837, Lng 5ot b 59t umbl O keelBicns 8y brand el engPis B AR IS B Bl o)
Proc. Nat | is a B itin Besion pesifin, Siieh 5%ddlon prbeing$ made wiH &8 dbiqditin E@’g%m@referably

153:163], Schi zosaccharonyces ponbe [Beach and Nurse (1981) Nature
300: 706] , mtaihsYesite o"wr mplror:gs@mgten@ane[ @gvikignitin specyic, prqmgg-p@tﬁase) te@keve the

10: 380471 .Ga hod
i ntroduci n'ﬂ’ %‘III%% lgI]Rfooté%llgggI) 4%] é‘Ism reCFIII% e Orel pIIIII?tl? I%ms rISOIatngd

usual |y qulgpétuﬂglgggyhm&h@mm@gg}rmat| on of spheropl asts or of intact
yeast cells treated with alkali cations Transformation procedures usually

vary with the yeast species to be transfornmed. See eg. [Kurtz et al. (1986)
Mol . Cei | . ARgirtivelf foridn plotdidsear hisebe sefrd@®Frpm dhe B BY credving chinietit DN2Omalédules
Candida]; .[d eeson et aI (1986) crobiol_. 132:3459; genkanp et
al . (1986)th%P°°d%ﬁ‘s‘°EEW§fn commed@II@ngqqgrrgaIﬁfrﬁfnce[ﬁBaee%@aaw efé%f@fc fon
Bacterial . I%ﬁ%roté_ﬂ? m%bﬂ‘!ﬁi’[‘i@-ﬂafenﬁi 3381336 g( Mﬁal%eq@&e%@ﬂt'uﬁaﬂ} éfcoéejs 65
Van den Ber et a 1990) Bi o/ Technol og Kl uyver omyces] 81

al . (1985)a Mﬂal pep]edelcomenseql of Iydrgpiphic ammweldewhlgh dlreetm%yreuon oédwrpcotm &rmy eol

25:141; US
(1978) Pr o I)ah%%m%%ghé ﬁlﬁzeﬂ %@gﬁggﬁg T@g&% 0 'peots @T@é}rﬁgﬁg g%I:D agIIlIcol
153: 1635 Saspatealooaytiesyeen [tdcmeh ashohtdimenbrant 6Bthe cé‘lb(lgtmene’g@ﬁve'kﬁﬁpna) Preferably

there are processing sites, which can be cleaved either in vivo or in vitro encoded between the signal

peptide fragment and the foreign gene.

DNA encoding suitable signal sequences can be derived from genes for secreted bacterial proteins,
such as the E. coli outer membrane protein gene (ompA) [Masui ef al. (1983), in: Experimental
30 Manipulation of Gene Expression; Ghrayeb et al. (1984) EMBO J. 3:2437] and the E. coli alkaline



Schi zosaccharonyces]; [Davidow et al. (1985) Curr. Genet. 10:39; Gillardin
et al. (1985) Curr. 25 Cenet. 10:49; Yarrow a]. Antibodies As used herein,
the term"anti body"” refers to a pol ypeptide or group of polypeptides
conposed of W?t”,gég@,st one anti body conmbining site. An "anti pegypsmiiasni ng
site" is the three-di nensional binding-2pace with an internal surface shape
and charge distribution conplenentary to the features 30 of an epitope of an
anti gen, whlicsphatdst signalaselypande (rghod] [@lucer ant (i1 9BSY \Provd. tNirk Wead rlici. d217212)AAkiahody "

WO 99/ 36544, PCT/ ) B99/ 00103, -28 includes,, for exanpl e, vertebrate .
ant i bodi esf,‘d_dl'ﬂ%‘f"i fa‘mm?q’ ﬁl‘}cﬁ ,Seﬂ‘llﬁnﬁ%ﬁ_dtg‘e ﬁlﬁi"i"ﬁ‘a aéesné,)e_nﬁ @i?ﬁh?%”é’é}_s 3?1’(1?909(5’&}”&5,
al tered antRRAkeso gwaetyﬁét&fatogaﬁgt,sr&@ﬂk ﬁ*‘ém,ﬁ?@é?bt?f&t 6 al. gry%zzmﬂ.' Raf? 91{@%? n Cor

anti bodi es. Antibodi es against the proteins o e I nventionh are use

af finity cSuoisd 8463hEP-A0P42says, and di stinguishing/identifying

Nei sserial proteins. 5 Antibodies to the proteins of the invention, both

pol ycl onal and nonoclonal, may be prepared by conventional nethods. In
gener al3 t Heuafy.cragbasiptign fermmatiqisseduenecsireapghizedeby-bagigrie atsiregwmomra¢gionsiehedabl y

a nouse, rat, .rabbit..or _goat its a oat.s are preferred for the
pr epar at i oh (b %‘i‘%’nsatﬁgp Qdor, 3 Béﬁst%g‘%ﬂcé%@l tﬁﬁgroﬁdg?ﬁa&ktﬁebﬁogf%ﬁﬂ‘é@cednd
the avai | aphdsé sequerced difet 6 namkciiptioRtPah mRNA FRich vaORd trandlateld PRE HRolypeptide

| muni zation is generall Yl' performed by mixing or emulsifying the protein in
sal i ne, 10enspéaddydbs DNAn Taanserition sammingtiemsequercesiemicrtycinplpie DN Axtquenaestof and

i njecting the r xtur r j rent eral |l eneral | y .subcyt aneously or
i nt r amuscufogHt r.mc%oﬁ%e%é: a%a?’%%n%%‘?ﬁ E?Ogé&?%%eé fﬂ?p?g&tgmt#@fcﬁpﬁ?ﬂt

| nuni p@t | Bkunipesdfdledeatdnycriytion tepdindtith WwaedhSes deioéd RbrhlkeMIGVIfH stidRE Bromoters,
injections of the protein_in saline, preferably using Freund s inconplete
adj uvant . 06k anihy Togepe inBtaol @ el anethen biosyatheloganes by in vitro

i muni zati on using nethods known in the art, which 15 for the purposes of
this invention is considered. equivalent to jn vivo inmynization. Polycl onal
antisera Hémaﬂyéﬁm@vs eB‘F@S@IP PRNTA!s; SRRANSFE & RIAMAKE ghebsequeicgdy dggired),

pl asti c cogfai Lt | trher Gndati f; '?ﬁi@ﬁ' y

i ncubat i ng&tgmg%%%%ﬁ%g??g&%’%gs. Tﬂ}gioggr um F%ﬁ%g%g%g%?&l ?E’?&%’%ﬂ%@ Pie uga!tolnon
(eg. 1, 000gnbtoucts] Bxpressitneshstrudis atetof @0 nfathtaihedpe n rdplieed suohyas lap extiichion@domdlr om

rabbits. 2Q Monogcl onal. anti hodi gs_are .prepared using the standard net hqg of
Kohler [, MAFBER{ Plﬁam%ecaﬁm@?b%a@ﬁ@ﬁ%]ﬂ,awt ok Proteria 1 Briep ‘éﬁné?ﬁﬂ.
Typi cal l vy, I h S thuS a5 i : Hﬁﬁ”’ . her
t han bl eedi ngc% ﬁcéﬁ?%é t%ﬂ(%’ ext ra@?ﬁggtr ﬁgﬁﬁgﬁggﬁjg}né?w gg??{gér?a ‘?‘?‘r%
sever al | agxpeeskipmphionchaglg dnd amphifivanamcdditiosocrepticsh may be eithegh dighedrliew | f

desired, the spleen cells y be screened.(after r val of nonspecifjcally
adner ont  ceP S SE A SR COBY PUGHE RGO Grustsly Rave SR T 08 o
with the pgohehBud o 480: 209, 664 hualy Bb&R 1019 HRANSENE - HRUARaidiREH M QBpY! I

specific for the antigen bind to the plate, and are not rinsed away w t he
rest o20 tinentsuphensi will prefesablyt ¢antpiBatdedst shoub it 0,aint nehirg predéraitlp dt lepit @bout 261 | s,

are then induced fuse with eloma cells to formhybridomas, .and.ar
cultured | TeTigs Eien A e o oL GR g SEcR T, Greefoo il SeBraditt Gpon LR AR dre
medi um " HAL Victor HA8 thetklidd ety thelgsRs are plated by limting dilution, 30
and are assayed for the production of antibodies which bind specifically to

the i nmuni zi ng antigen WO 99/ 36544 PCT/1B99/ 00103 -29
Alternatively, the expression constructs can be integrated into the bacterial genome with an

integrating vector. Integrating vectors usually contain at least one sequence homologous fo the
25  Dbacterial chromosome that allows the vector to integrate. Integrations appear to result from
recombinations between homologous DNA in the vector and the bacterial chromosome. For
example, integrating vectors constructed with DNA from various Bacillus strains integrate into the
Bacillus chromosome (EP-A- 0 127 328). Integrating vectors may also be comprised of

bacteriophage or transposon sequences.



(and which do not bind to unrelated antigens). The sel ected MAb-secreting
hybri domas are then <cultured either in vitro (eg. in tissue culture bottles
or hollow fiber reactors), or in vivo (as ascites in mce). |If desired, the
anti bodi es (%E%ﬁg pol ycl onal or monoclonal) may be | abel edgkddBo103
conventi onal 2chni ques. Suitable | abgt-s include fluorophores,
chronophores, radioactive atons (particularly 32P and 1251), el ectron-dense

reagents, I?T\mﬂzmtradmindl;dogmﬂdﬁl iftegrating expresién cbnbtinmli gy (ﬁﬂ:lteﬁm ﬂ%tab%ﬂ%ﬁ&&
are typica etected by their activity. For exanple, horseradis

per oxi dasetO] °W§9fatﬁ? 9‘%‘@%88? g%?‘%&?f?t{aéns tg‘ﬁth‘Yec beep Fapsfprmed; Selectable markers can
3,3,5,5 - LG4 MBst : js i.f:L.ahl ith a
spect ropho%e?#gfeg%gwg%g%%ﬂ?ﬁmb? (ﬁgi&%y%g}@ﬁ%&%r‘ﬁ?%ﬁé% bg&%?%ﬂtegel}ﬂﬁﬁégpa IL'e of
bi ndi ng a duclyas dmpidiioy ckofathpheritol hergthrampedin, f kanamycin daedmycigX and kedratytlibbe
case of_an_antigen a nocl onal anti bod peci fi t herefor. O her

speci fi% &%}eﬁ(ft ﬁ’ér@ﬁ%ﬁs‘gﬁ?’f*}’cl &eﬂfﬁ’ 8eiph %ﬁ%i\ﬁ%‘?"ﬁbﬁ’f magkegsmay i dponinciudes and
protein A piodRthelidlSerdb TBLHMIHEsE HEML Rtk qa% iol t
shoul d be ulcr’l erset ogeciigt’hat t he Saﬁrg@e Sgglgg’rl % gﬁeﬁéﬁggﬂﬂlgrﬁﬂie@gg@gﬁﬁfi ze
the various labels into distinct classes, as the sane |abel nmay serve in
several di Af@haivelyTBSIRS of HiRrabev¥aadab:ibed IdRibof@lYs & et Sogethed % BafdtbMBtibRDE!
or as an 15 el ectron-dense reagent. HRP nay serve as enzynme or as antigen
for a MAb.veRtors. Haansfametiom yedorgiars asually rqompsis¢da b b ssefeotabltemianketithef i either For
exanpl e, MAbs, and.avidi.n al so nequi.re |ahels.in the practjce.of this

i nvent i on:m?ﬂﬁ&eg%%reﬂlﬁﬁorldgﬁ%?p%g lmﬂnéﬁq?q{at&go“teﬂqf’ agﬂgscahﬁcﬁaézpv?.t s presence
with avidin | abeled wth 1251, or with an anti-biotin MAb | abeled with HRP.
Q her r L; thi ] tie 1 Il to those of
or di nay SpyshinERhaRpRG ok blsau ool SO BB ke it ERE
scope 20 Igive béea deteddpedtfon tranefoirhaion iffh alafRbexdriaCBdr ek@iiplo Sdxpiessicn vectors have

Phar maceuti cal. conpositions can conprise either _pol ypeptides, antibodies, or

nucl ei ¢ achesn develaped Iqrpeer afigythe tollawigdrstsria Racklys sekiiis fRalva &9d (1982 Proc.
conprise r t i eal) Jeect | ) 0 6 ( t | _r
ot bod ea AL AEAEEYE LER 70658 ERCA-0 R AP HR pTh-0 03 5] WA SUBEM. Hericha
"t her apeutdotigShimatdke e til. (E98aNamte' 2925128 Adhahe eca/n (1985 eGend 40: 183 ; Stadiviter of. a
therapeutic_ agent to_treat S(re i orate revent a desired di sease or

e

I or
condi t1%on, (1886}t & Mohi Biot E89%dBe &Patle 03¢ HIF ESatnl 43¢ r828r wir BP A0V E369PEhk¢ |
The effect : ] G K& S cr '
| evel s. ThSer {pbecgﬁug&teeﬁﬁ) gg?%agﬁns%%?'ég@@% ’égg@f@o%@%’h p I'y%i{'%asﬁ)’ %@eﬁ&gg‘%@?
such as debvi¢ans FRdwelledyl. (108§)edpal Braron] Micrphielc 5£655f Steptomyeesdividans [UDpatent
subj ect w ] d@(%ind upon the subject's size 30 and health, the nature and
extent of %M dition, and the therapeutics or conbination of W 99/ 36544
PCT/ 1 B99/ 00103 -30 therapeutics selected for adm nistration. Thus, it is

not useful, t peci fy an exact e ctjve a nt in vance. . However, the
ot eot ve Moot rsotafies GAion DA olo ool ot wh MR G g1 16 s A el
exper i fentiaiu@eideriht Sraldfbidalioh BEbdcHIRAIRIRE with 418, & dihkdrGhéils, sEQ asRivAIaR €S

of the present invention, an effective dose will be from about 0.01 ng/ kg
to 50 ny/ kagtioss end ®MSOMING qap aisobe in@oduged dntof bactedaDrillsc by slgctroperation. t he
i ndividual .towhich it is admnistered. .A.,phar.naceutical conposition can

al so cont aTrﬁ“siorﬁﬁg??rﬁﬁoéﬁ%rﬁsaﬁlﬁ“y%(‘f%pvtwngh@ bc%ﬁépgselsrp?mﬁgo t)ee?r rted. S o

" phar maceyh &l ey al2Q OSDURBMCAERbibIEL ctt. bR, PallPertul (BIT2) BFoct Neil. Adad StSUBAL i on
of a therageutl c_agent, such as antibodies or a polypeptid genes, and

ot her ther 2} EPagl r@f’@ 25% ped ERvrD 068 8p3; WO &QAS4) ?‘-‘r’r’éﬂeﬁétﬁe\’ﬁﬂﬁl et ghr(19%H)
that dﬁ)ses ﬁr%%. N&rf %lcc];d '.S'deklﬁ §5é; I%?an%ref)gi:' %lt9'98ﬁ] %Lctgr[?&! P%@? Cgi%f)ﬁgbgctetrf-[é&%n

et al. (1973) Proc. Natl. Acad. Sci. 69:2110; Dower et al. (1988) Nucleic Acids Res. 16:6127;
Kushner (1978) " An improved method for transformation of Escherichia coli with ColE1-derived

plasmids. In Genetic Engineering: Proceedings of the International Symposium on Genetic
Engineering (eds. H.W. Boyer and S. Nicosia); Mandel et al. (1970) J. Mol. Biol. 53:159; Taketo
30  (1988) Biochim. Biophys. Acta 949:318; Escherichia], [Chassy et al. (1987) FEMS Microbiol. Lett.



10 individual receiving the conposition, and which may be adm ni stered

W t hout undue toxicity. Suitable carriers may be large, slowy netabolized
macr onol ecul es such as proteins, polysaccharides, polylactic acids,

pol ygl ycol i Cw89§r§s§44 polyneric amno acids, am no acid copol yiehSeedids
inactive virus ~particles. Such carriers2lare well known to those of ordinary
skill in the art. Pharmaceutically acceptable salts can be used therein, for
exanmpl e, nmEBdlacmbadllesdl [Fa:dkueinl2(3988) Arhly Bicehdh 7B Psedipionky] oAugdesin e

phosphat es, | s...and the |ike; d the salts of organic acids such as
acet at es, %Té%‘?‘b%&é‘g ,A?‘ﬁ'ﬁﬂbEPZa[ceé’s ?g‘ggﬁ%ﬁ@ﬁ’&’,‘"’“&ﬁﬂ’ ppgany; @al. (AS¥Qof Saqegariol

di scussi ony f by | 1 hiH s VAl N

Rem ngt on & s RRLERer (10678 TEaBRERRATR SERCRIER iel® 1y bbb i

Phar naceutStealdeyccat Geperab |(ed. JaFenretti sind R. tGuetiss J8)it Perryc emaro $198il p hgearalmmeont ai n

| i qui ds sugh ter i ne | ycer ol . nol . 'Addjtionally,
auxi |l i §r y @U@S%@& §Giﬂ98§§‘4€£t€’?"?@%oﬁc ?ﬁj&gg‘?@#%%’&gﬂﬁégf- élﬁgl%opdpf:-e"ﬂ' ng
subst ancesgy, afighet BRrdchkslog) P¥1D €188 RAs;I N such vehicles. Typically, the
therapeutic cornpositions are prepared as injectables, either as liquid

sol utions O, SUSDENnsL. ons; solid fornms suitable for solution in, or

suspensi on"—'i—ﬁ?i%%ehi cles prior to injection may al so be prepared.

Li posones ,are incl .t hi definition of.,.a.phar eutjcally .

accept abl e?e treﬁrggs.m%%ggf%‘ %Ijééﬂr} 9%%%836 &oégln?%?ﬁﬂl"g&g&fq? ‘%ﬁ’gast%r%‘(‘}éﬂsi%s of
the i nventhA segquenbe camablenifBisdigg yelist RS polyBerciiearil Ritting tHh8owsuiB 8 t O

be treated can be animals; in particular, human subjects can be treated. WO
99/ 365U4 -tgmscripiyr PE9FOIECEqUAEe Eagt stendtirglegepelinta MENAM qupmpten wilhibhye a

Iy .b nl.i shed by hpiecti: i ther. , |V,
ot raper | ReRPiG Rl OEEaR Wb SN il BSfimal IRIFE T BRTRHB Ve spovepe
i nterstitigis traBagRiod iniflatidngegien ushhily HEONPGSLENA pol§RRradt BiadRL sAciihd T4 EL ed

into a lesion. Other nodes of  administration include oral and pul nonary
admi ni st r BeOhandAFHYSTIRtER imbatiogsie.t4 ¥epsidupmealer BaY BIse haveLoige n called

Dosage . t ARAPHER REGHERRarEOAS) AR, BnorBit RO e RRRR BB

Vacci ngs  NRATAS fEmits esuttitdilyiddacibRPetphessioh. Custitaivedxphasion 8cddf<an i Asdrce
(ie. to prevent 1nfection) or therapeutic (ie. to treat disease after

i nf ect i on)of alpASRagulptadsxpressienmay pe eitherposit v o5 pegativegaereby cithersakrsgiag ex) |
pol ypepti i:n(s) or nucleic acid, wusually in conbination with
"phar mce&?é@qgl%&g%%ggﬁabl e carriers,” which include any carrier that does
not itself induce the production of antibodies harnful to the individual

" ecei Vi ng it i€ @ RARiShieVheanisoh ki h SotfRirhdi ot gatﬁwwﬂh&@fo}eyse @3By erdbil Y
met abol i zed macr onol ecul eS such as protelns, ol ysacchari des, polylacttc
aci ds, polepgymesoinithe amtabslic pathyway pravidenpanticubecly dsefud promotacseduanogn [Brxempks 15

neoas . puny - ; ; ;
bart | cAtbs indle Slodat b Siapiasce ABHE (Bnrk-p o HAT Slotaspaemoasts Bbosh b e
art. Addi tﬂhgaﬁh!eyson{ﬁ%é,%lﬁefa!deﬁi&-ﬁﬁibsﬁnﬁbcae}@d}ogamé (TR QGAPDHR heRgiAgent s

("adjuvants"). Furthernore, the antigen or |nmunogen may be conjugated to a
bact eri al phosphiofiycteltindse.Zsplwsphwglycetate mortasei apt pyrovate kinaset (ByKE(EPERA0:329,208).

D10t ROHIABS e b8 S bR 49 SOUIEE Gl SR ISR

such as al paBsHBR I QXOLES Préd, ml_nmmmml]hal um num sul fate, etc; (2)
oi |l -in-water emulsion fornulations (with or without other specific

i mmunosti nul ati ng agents such as nuranyl peptides (see below) or bacterial
cell vl | 16Q0HAAE BrBletic prsiotérs whith dexendre® i Adture also function as yeast promoters. For

example, UAS sequences of one yeast promoter may be joined with the transcription activation
region of another yeast promoter, creating a synthetic hybrid promoter. Examples of such hybrid
promoters include the ADH regulatory sequence linked to the GAP transcription activation region
(US Patent Nos. 4,876,197 and 4,880,734). Other examples of hybrid promoters include promoters
30  which consist of the regulatory sequences of either the ADH2, GAL4, GALI0, OR PHOS genes,



MF59TM (WD 90/ 14837; Chapter 10 in Vaccine design: the subunit and adjuvant
approach, eds. Powell & Newran, Plenum Press 1995), containing 5% Squal ene,
0. 5% Tween 80, and 0.5% Span 25 85 (optionally containing various anounts of
MIP- PE (see fglog¥dssy @l t hough not required) formul ated into pgyRpddidofi
particles using a m crof luidi zer such as-28bdel 110Y m crofl ui di zer
(Mcrofluidics, Newton, MA), (b) SAF, containing 10% Squal ane, 0.4% Tween
80, 5% pl urambiged Wltbdkdcbnp@ipﬁnmi atjmmpn mogibntafia ghyBlytis eazyned geng swihtas AP or

m cr of | ui di | Nt i.cr.on enul or vortexed to generate a |arger
particl gl skﬁg?@ 1 ' 154}]%’@;%“ rihgsmqs, &Y%Lsgafmﬂﬁa%%f"@ Wg)' OCRUETIRG PISE“’“’%
| mmunochenys a§ ui\mt 1208t iaBili o%ﬁaﬁﬁeaalp@m poﬁrn%l/ﬁsa_‘éﬁtﬁﬂltﬁ% trRdiieg, O

nore bacteri al 36544 32- PCT/1B99/00103 cell onponents fromthe
group consEsamplgs @ﬁsunlmpmphxtﬁsﬁ)m}llﬂt,luptmalm, (Goten et ek @W&Db&@c Natindcad. dice USEDV) ,

2 uvant s, TGO Beab ot i {1bs g PPeds Hoveneti e (@ cutcori et

used Of PalhiGhdS9s: g@n@{oﬂte@&rg Erecﬂegm(}w 'TH6 Expsdic-6MBadibriBIARRS {ohif R eSiblal:
conpl exes); (4) Conplete Freund's uvant (CFA) and Inconplete Freund's

Adj uvant ( CGems; in(thy YepstoSacehatomypas neraesmt‘ an:| amnds of dpdical, LEnvironmergl and 4,

et ophageCEBPH e e SR B ey AR Ped Tl Llog0 o)

etc; and (6):163; Panthsd REAIAN108) CAIGenaLD:188;]i Munosti mul ating agents to
enhance the effectiveness of the conposition. Alumand M59TM are

preferred. 10 As mentioned above, nuranyl peptides include, but are not
limtedptoA ]]}}Jﬁ(iﬁdlydlﬂdMQ}abWéxptcsseﬂIﬁ:ﬁtﬁmﬂbﬂlm‘[}m?ml W protnoter GdgnendyBRy be directly
N-acetyl - ngr mur anyl - L- al anyl - D-i sogl ut am ne (nor-NDP),

N- acet yl nubslagd wi éheaﬁw piolesplg) in Which ywpse the fasti %mszaelxl atthe &-tsemnisns 6§ thesn- g
| ycero-3. i Qe ORRRa ANy S M A TR B o8l i, AUOAGTIANONRNI fr |
conposi tions e | muni si'ng anti gen nogen B( protei nr
nucl ei ¢ acdebiredy hvttitaine it thealNHyrnans eplydiel ceacalr frine the p&ﬂéin&gl Jmﬂfiﬁ'ﬂﬁﬂcub@tiﬂnﬁﬂﬁﬁﬂ
will contain diluents, such as water, saline, glycerol, ethanol, etc.

Addi t i onal FXAno T?Fﬁky subst ances, such as wetti ng or enulsifying agents,
pH buffering substances, and the Ilke may be present in such vehicles.
Typi cal# t he i ”Mmmunogeni,c co OSltI ns are pre are as wqeﬁctabl es, ejther

as |iqh?d EBieR PtRinsjovide ap aiIpyRs. fO yyadt explis A5 dp, 187y
or sus pensbﬁzgldvﬁ'us lah(ﬂbﬁ(fen%&p%sﬂ& Wsteﬁfs U&dl?)a@ﬂh%@q&gcé@%ocﬁﬁéﬂﬁe Beterminal

pr epar ed preparation al So may be enul si or encapsul ated in
| i posones pmmn e reinersld genbjus yaast Mtﬁmctor ofter dtabley progain,aisofeecdutedthe 5' end of

phar maceut cal acceptable caryiers. eni.c_conposi.tions. us as
vacci nes c l‘é@usd‘ﬁ’ ‘?ﬁﬁiﬂ‘fﬁn&f‘r @B?rf V{péesplg& H\?goﬁﬁ%ﬁm‘“ royiffe.a ‘gg}f’ﬁ‘é” %r
| munogeni &nﬂﬁ'a)fiﬁ%%deﬁ&%; FR SxajLe, ﬂibsyeﬁﬂ)ér Rirh&! supérokiae dRRewS: (rsms)lgeﬂ@éan be
conponents, as needed. By "imunol ogically effective anount i S neant

that tBe atinkedasthead'i tomints @ﬁmforgsn gensuand xoressedi indieestaThs PNA sdqecnqerat e
singl e dose or a rt of. ries, is effecti t

prevent i onJUBFHAnO %él‘%itwﬁt ﬂ? "iwé SR R }/ﬁlecoﬁ%%fﬂte?ﬁva&ﬁ%ﬂ% Iﬁg £5 FP-A-0
condi tion b HiE Andthev le istaCubihifin ARioAGrotbil ESHcRXOMSIGh Graiéiad YPmale with the
i ndividual to be treated (eg. nonhuman primate, primate, etc.), the
capaci ty ofibighitiniregipwy ithat areferablirratains oy giccler Fd’l‘%%eﬁ?cﬂft&@%@eaﬁﬁg i Whiemitin-spacfic

doot or " o aBEBLSHEOSHY e et bbbl b R by Bstdl “BRSrett 8 bishRy "
- 33 andsot ﬂi%fefér@'&‘ﬁ&é\foréQﬁﬁfb&ﬁncdribd@olﬁzﬁ@@@tWGDSSWOM)B amount will fall in
a relatively broad range t

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



can be determ ned through routine trials. The inmunogeni c conpositions are
conventionally adm ni stered parenterally, eg. by injection, either

subcut aneousl y, intranuscularly, or transdermally/transcutaneously (eg.
W98/ 20734) g itional formulations suitable for other ppagsabi03

adm ni str at .“6‘% %ljr% ‘ﬂude oral and pul nonar®5-f or mul ati ons, supposi tor‘r‘es, and
transdernmal applications. Dosage treatnent may be a single dose schedule or
a mul tipl elegss scqsmtvedllagmentﬁh@llyacmdﬁeasimalpaptiddcrinmir'&béoﬁdrdtophohinjamhmtdciﬂa
with other .. n re n an glternative to protein-based
vacci nes, ng}i%cgfﬂ?? fr8 W‘g@' %Hbl?r c[‘3@g Robi nson & 10 Tones (1997)
Sem nars in Inmunol ogy 9:271-283; Donnelly et al. (1997) Annu Rev | mmunol

15: 617- 6485\SE, Cb&ﬁéﬁuﬁﬁfeesﬁ%},]ﬂcﬁegﬁéﬁﬁes%h'b\é v \éeﬂ:gng %"r segre{] ﬁ g% 8[?%%3(’:'01? S

for delrvery of conStructs g a co I'ng sequ

t he i nventduoh as the ybast itekitase et (BP-A0012BTBRIPC. 62 098,08&)5&@16@1&\3 AlFadtbrep e (U8

can be adm nistered 15 either locally or systemcally. These constructs can
utilize vipagnt &583163@%1?%“1\‘/@&1@?}‘15@ﬁﬁfl‘é}aﬁﬂé@nﬂ@ sushgs aingarferon ledden exipdbati ty .
Expressi o duced usi ng endogenous

manmal i ann%lg%rg%g?gﬁgg%ﬁ%ngrﬁg%?@s %%Plgﬁ)eggr on of the coding sequence in
vivo can be either constitutive or regulated. The invention includes gene
del i very VRDrabes &%Q%Pk&réﬁ%n?é&?ér@%é‘tﬂ&etm eﬁ’r?fb%' ag@ﬁaﬁofﬂrsgsasr alpfid- ctof)
sequences. e gene delivery vehicle is prefera vira ctor " an

pr ef er abl ygena, wluth oitaing hoth atirabsignah bgquenbteodas mﬂrregzeni 'Rhertgies @Wha—fdamr pes

viral, or havirus vector. The, vir.al ctor can strovirus,
coronavi r g%lﬁ] %}in gmploye gw@&smﬁfﬂ‘i‘ ﬁmg‘ﬁ rpacn%? tor E“éa?}'(@? amino
Pi COT NAVI T 445d reBi@ash hvell fotrﬁrfégt@&' Eﬂéfdéto& Mad§ %saéuy R6t BERSHBH 3 arrklb bdta

(1994) Cancer Cene’ Therapy 4; Kinmura 94)" Human Gene Ther apy
5: 845- 852; res:idmsb(US/Pf(t@.IQQ$,)546;|&$3am1dGeW@,ODBBE%rﬁyO 3%27@3 18414 @8] leadmts ¢taploying

(1994) Nat ur ti,C .. 148- VI ral. vec ar in the
bt and PR U Pt s o o Bl e iy et IPader s
enpl oyabl ewijtia pRSequbiR o b Bifst yéads bistc pR8-réiorFran d sohy g@dsf abﬁﬂaaéwégssee WO
xenotropic retroviruses (for exanple, B-XI, NZB-X2 and NZB9-1 (see ONeil |
(1985) J. 84/92963.)53: 160) pol ytropic retroviruses WO 99/ 36544 - 34-

PCTI 1 B99/ 00103 eg. MCF and MCF- M.V (see Kelly (1983) J. Virot. 45:291),
spurravr ruses and lentiviruses, See RNA Tunor Viruses, Second Edition, Cold
Spri nglHar Beelly,descaption, termigatipn S%‘rerl% ﬁ%coswzqddy }fee%t prs e ptorydRgionlepates 3’

vect or may, ctor
LTRs may bt(e}Q%et?alﬁ\i\gll'ée1 CLtJ [f/uhirrlé ﬁ{é r corra s, %&hﬁr ngréngqlgr ?et "[ﬁ%@f rom
a Rous Sargquencdd divt tlﬁ: tpaa]edﬂmon of ah GhRNAf wmnh &aIMlé itragslhied kmoi the Yolypeptidand

an origin of second_strand synt hesi s froman Avian Leukgsis Virus. These
reconbi narticpdediythe BNA, Exqrgples efdianpraintien Ermlaa@é FrRAvgRCS and stheryReptisRORNiZed

conpet ent C d &l 1 g theminto appropriate
packagi ng %&‘Iglfﬁrr ne uefs%é&%gaggl?genct%dﬁ% fg%gl& %& trovr rus vectors can be
constructed for site-specific integration into host cell DNA 10 by

i ncor pgy atmﬁngfth@ a6V Msbifbel HoRBOATE:, ROAYHRNG RlPorhdiEr, N18ideruF aeéuee?rcbaa Le
(see W96/ 3762 is preferable that the recombi nant viral vec IS a

replicati mqutmbeof rmgestewnﬂnmqmmmtemnatlonamMGmgirec oh togethesmmrcxm@lsmf or
use with the abv -descri bed retrowirus. vect.,ors a n the
oo rendi | SR Bt bhebiuts Mol RS S eBlit SichaS R AR mehuionied

create element (eg. plasmids) capable of stable maintenance in a host, such as yeast or bacteria. The

replicon may have two replication systems, thus allowing it to be maintained, for example, in yeast
25  for expression and in a prokaryotic host for cloning and amplification. Examples of such yeast-
bacteria shuttle vectors include YEp24 [Botstein et al. (1979) Gene 8:17-24], pCl/1 [Brake et al.
(1984) Proc. Natl. Acad. Sci USA 81:4642-4646], and YRp17 {Stinchcomb et al. (1982) J. Mol.
Biol. 158:157]. In addition, a replicon may be either a high or low copy number plasmid. A high

copy number plasmid will generally have a copy number ranging from about 5 to about 200, and



producer cell lines (also terned vector cell lines or "VCLs") for the
production of reconbi nant 15 vector particles. Preferably, the packagi ng
cell lines are made from hunman parent cells (eg. HT1080 cells) or m nk
parent cell “}45}% 44Whi ch elimnates inactivation in human sgFpiBeebties erred
retroviruses %he construction of ret2@viral gene therapy vectors include
Avi an Leukosis Virus, Bovine Leukem a, Virus, Mirine Leukem a Virus,

M nk- Cel | wwelisaborblictoghout 9. s hosk eantairingsa high epyviumbsr plrgmid vdll psfrddthkdveosi s

Virus and ar I s, Rt | referred rine Leukem

Vi ruses i n%ﬁ%%tea%%g%%%mg%gﬁﬁ%haég %agt;/abélrllt Rgﬁ%‘?ﬁ’ésé‘f ll\é\Lllwgﬁpry &um%fb‘.'efg’-r%) ,
Abel son ( AhgbdNelectdd; 8GRhding upeiille CAILOE INo vecidr and He, fofdi@ proteifIrOBs héshKee Nol
VR-590), Kirsten, Harvey Sarcona Virus and Rauscher (ATCC No. VR-998) and
Mol oney Mu¢g: Beakeeb@led?P™8- Vi rus (ATCC No. VR-190). Such retroviruses may be
obtained from depositories or collections such as the Anerican Type Culture
Collectjon ("ATCC') in Rockville, Maryland or, . 25 isolated from kpnown .
sourc esé u sf"& 4y ﬁ%ﬁfe FREESsionSAnsruets cathe drjesratedipi,the east SsRaMA W AR SV RInggene
t herapy ve S RL&ors NudulisS cb Nl | &l o ri,0ed .l

pat ent appl%lcg{artt }Igﬁggb%zo‘g%ﬂg 1%“91'1 Pg?ll%l%lt , QE%O%}%S 4 ?ﬁélg—flP% %ggoiﬁ %53763%468;
W089/ 0534 9¢chriiiGan @R allowihe #2806 integBes) Allasiorabi:e 362 homal@suseaiaces\WO
99/ 36544 PﬁIT/LBQ /00103. -35 V\l)93f 5234, W93/ 1123 ; W93/ 10%,1& 91/ 02805,
W91/ 028250 an)ggsihg FEpAssigusconstryGto Infepmtiong appeat 0 repult figm yecapbinations hgiveen
4,980, 289, 1R5% . i

53: 3860- 38%‘%‘?’%%2%%’3@%%%%?’& Res g%?%@g@g%% (gt (1’%%2’)3 ). (fR3F epBlicin,
(1993) 183- Bzymdhkani298-243]0 32) infegtiting gsuor ey bS Birek@S] K08 speBHivdoisda Jpasd by
Neurosurg 5,79: 729- 735: . n (,1983) Cel1133:.153:. Ca 1984) Proc. Nat | ad
Soi | 81 64T DRRPTBbriYA BB OB R B RIS e eiimae SR IR dgene
therapy veglps Dmlof nidh®xpfdiein chibtrubienay ihteitt, SORILAY ARlcAng RvEIB bE rebbYBRLAON.
See, for e%g’?rpl e, Berkner (198§) Bi ot eﬁmiegﬁesﬁ%@g% ar?dn%?ogenf er (%8913
Sci ence 25protedi produetd [Rigs¢r07 28383)\vihrog/ Beh 2@ad aved 8§90 8067542 Thexkmopilosemal
known adenoviral .gene therapy vectors 10 enpl oyable in .this inventi,on

"ol ude. ¢ neReas Br et e it B O abre e ol dhyrtb e uits
W94/ 12649 (U BrddePatiot D DG irel AbibE, or\R8 48 AEthoniGR g 10 8l aceMORXRHRAG HP the
W95/ 27071, W95129993, W95/ 34671, W96105320, W94108026, W94/ 11506,
W93/ 0622 3¢hrypesphrsrd dlanking Shel exposiongosiragdn the Xagtys, wltigh zan wewlnjmibe stable
W94/ 24299, W95/ 09241 95/ 25807 95/ 05835, W)94/ 18922 and W95/ 09654.
15 Al ternainit% V?ogaé?rﬁe\s/%g‘{sflgﬁg% “'%%A | inked to killed adenovirus as
described in Curiel (1992) Hum Gene Ther. 3:147-154 may be enpl oyed. The
gene deliv ehi ¥ ! gpﬁg i i Lat ed
Vi rus (AAV?E%%I ’t%ﬁrg‘lflﬁi%g%ﬁ]ag%dn@% r?al?%r eéﬁg?(gé% e%lgglta?guc sélg%%%?g& gr& use
in this i nwedlowofor dtecseldotion\8ly@shsimps thadiaos beetli tenbipamell. iSeleSableanirksra may

W93/ 09239, Myst preferred AAV vectors ¢ rise the two AAV j.nver.ted
term nad riEgbde biogw%l%%%ﬂ’?wﬂ 5 EXESSES Buhe B %ﬁ@cwbgéﬁ& Levz,
substituti oppof, UGt Eot it gwﬁ;h f{sﬁ%céageﬂe?%ﬁch%d}@éﬂ fé@istaﬂ‘fhggf%ﬂgfjgéls%d up

to 18 native Hucleofi des, preferably at Feast 10 native nuc s uptol
native nuginiainyciesand G448, espetbivelp Ly additiong tisvitabhe sl e tiblchmsriar may elsaiprovitieand

t he remai ni ng nucleotLides of .the D sequence are d Iet(ﬁd | aced wi .t h

non- nat i veYFASCVEbthe gRility g0y QRIS iRT BRI, g Rﬁ%{%ﬁr%)? F’éa&lptl%ﬁﬁ nal
repeats ar g .SAOUSNEEE! flowd JefPRTESH I HEpBYAL ST LhSIRPiohS [FRAGH o198 Ty MRFJbes

25  Rev. 51:351].

Alternatively, some of the above described components can be put together into transformation
vectors. Transformation vectors are usually comprised of a selectable marker that is either

maintained in a replicon or developed into an integrating vector, as described above.



25 termnal repeat (ie. there is one sequence at each end) which are not
involved in HP formation. The non-native replacenent nucleotide may be any
nucl eoti de other than the nucleotide found in the native D sequence in the
sanme positi r enpl oyabl e exenpl ary AAV vectors are p E%l%” 1,
bot h of whi 32039%6]8& scl osed in Nahreini.x71993) CGene 124: 257¥§) . 'X%lgmr
exanpl e of such an AAV vector is psub201 (see Samul ski (1987) J. Virol.

61: 3096) . Bxpaksiiet arkempfonnytioAActdR, slthei edtratifoinbsonkd dplicors or Tftepe@ipGiectors,
Construction of the Dog\t;_l e-DéTR vector is disclosed in US Patent

5, 478, 745 hatg byep dgyalened feriragsiomgtion infg pany iyeasts Satreramples FXREpSSIOR vegiowhave

Chart o) co TR friRE: B g SORTGNAE oSSBT AR LRl OB

of an AAV QedicBii. 6eiml].cSaatlide mattodafKanienererit (il 985) UsBESGV/AAFéBIKAE 041 ]vHirsEnula
contains the AFP enhancer an bum n pronot er irects expression .
pr edoni’namOfXparpha "F‘?‘\ré?‘.’al' 8?%J&‘?@é@ﬁfﬂ@%d&ﬁ@&%ﬂ’%&%ﬂ%ﬁpﬁf@ dP8eNMded in

S 1996 . : 2 : i § ;

vectors ar g okntte 2Ra S0, Sk bidivted ey (090, 4 0310838, Sl TRALsS) s

5, 252, 479 Klihergeyres ldots HpyLoweh@us eobl. (1683) Akaetdarivh [aWS67; Yial deieBdrg epals

cont ai ni ng 0% dfErrbebloge S35 Pt RSk o) (ReB deeiereioh nose
di scl osed Jsn gy Eruiffhefiid [€REG SPALIGRIOMOREATAD) 58] U5 otiely N SSTRLR Y

her pes sinplex“virus vectors T nclude HFEM I CP6-LacZ disclo 4139
(W st al | reati4229e555], SdSdHapmmytes coreisiee [Mintal breel. (19988 Prasc iNewic dcad 1Sci 6BI4 1669
and in W9 441 an 107945, H .. pgC-J acZ describ in Fjnk
(1992) HurtdriSaint o REALRD) 4 Serierl 5Ttk 5o s pambe [ooask s | ped
In EP 045?{?4@%@5?@@3@5:7@ Ghd ﬁ%wiahﬂa%?ﬁi@@ idoR¢ er WY #1'985)*@%@.«3@?0:@@@9?5' on
nunmbers ATCC VR-977 and ATCC VR-260. I5 so contenpl ated are al pha virus
gene t her &ppillardiot gud (1985 Corm Gereteliddyed in this invention. Preferred

al pha virus vectors are Sindbis viruses vectors. Togaviruses, Semiki Forest

virus (ATCC VR-67; ATCC VR-1247), M ddl eberg virus_ (ATCC VR-370), Ross
R ver vi r Methadsof infraduging exograpus\HNA jntg yeasyhosty de Wel-kagwirie therpse prdinsually

h
Vi rus (AT o AT - 0. - X = HJEHQ
descri 1(ged %I% Mﬁg pgt%@s%@%&m;@ éaf}%%é %oﬁﬁ%g%ﬁé%e%% : %Jr%g&%'
parti cul arfrynsfériatien plopdtarasiusidiy wast witls thd geast sgeeids tobdifanShinned. SO eg. [Kurtz
08/ 405, 627, filed March 15, 1995 W094/21792. W92/ 10578, W95/07994, US
5,091, 309 @Al (19865 Mol Cedly Biolo$:14% Komay el e(1983ch Bavisidicyabials e 1 4ha -apdidal;
obt ai ned f e i } | ts i Pl e,
Varyl and JORGRAFARE I fi6) T oL uARobaE 38085s: WobedRabiaEr Y15k oI BEK okl
t echni ques202R0ef Bimsaiuta]; [ asleawl. (1984 Baeesolil §811 165¢ Deddbussticotnd #i «i (1983
used (see USSN 25 08/679640). DNA vector syste such _as eukaryotic | ayered
expr esth orPagipsiob dg4:4}&5; Yag der B o @99%?&@2&@»%&@5%@%@%% §C1588 ¢ he
i nvention. @?[4 Irs. i { pta a L erdd ed
expr essi on8t§§§§eﬁeng.ﬂogre éF%'ISy?’Fl‘tg ﬁ%%%g?ggl??gj'Fgfg?é‘g&é%#?e%%?gﬁgssy%?@?m of
t he i nventN@n4,832148cmdi4y028,56 5 dtehdd | fliEmenesalv@OTRr Aroanhtivdedd. Seicl/84 aRl92% r om

Sindbis viral vectors. WO 99/ 36544 PCT/1B99/0010 -37 O her viral .yectors
Ul tabl o lierabalanp) | ecisrieh 43 T eI PSR # LAt et SYFTC:
pol i ovi r usgenf,88accharomyces]; [Davidow et al. (1985) Curr. Genet. 10:39; Gaillardin et al. (1985) Curr.

25  Genet. 10:49; Yarrowia].

Antibodies

As used herein, the term “antibody” refers to a polypeptide or group of polypeptides composed of

at least one antibody combining site. An “antibody combining site” is the three-dimensional

binding space with an internal surface shape and charge distribution complementary to the features
30  of an epitope of an antigen, which allows a binding of the antibody with the antigen. “Antibody”



exanpl e ATCC VR-58 and t hose described in Evans, Nature 339 (1989) 385 and
Sabin (1973) J. Biol. Standardization 1:115; rhinovirus, for exanple ATCC
VR- 1110 and those described in Arnold (1990) J Cell Biochem L40 1; pox
viruses such_as ry pox virus or vaccinia virus, for exa

VR-111 and A‘P@c‘”@%}gom and those describhgd in Fisher-Hoch %@ﬁ@%ﬁ Nat |
Acad Sci 86:317; Flexner (1989) Ann NYAcad Sci 569: 86, Flexner (1990)

Vacci ne 8: inéludes) fdiex4mpRR3ydriebratnghtibodies hyl] ddiBodies] HREHQhBFliesSldansddus,
for exanple ATCC VR-305 and, those described in WMilligan (1979) Nature

277: 108 anantihedissialiered gpiibogiespivglens antibgdies, 34b praiging epd aingle domainsagtibodissanpl e
ATCC VR- 797 and reconbi nant influenza viruses nmade enpl oyi ng reverse
genetics 1Q techniques as described.in US 5,166, 05 d in . Enam (1990) Proc
ot Acad SeHDa 5T 3Bs TG T e PareuBh (o prich 10 Aibign CRomRogEIY.ang
Luytjes (1383hnddsdal sﬁgﬂai%Qng&ﬁﬁ%/iﬁélﬁHingNeﬁgﬁﬁlpm{eﬁ%g@ NEJ Med 309:13, and
Yap (1978) Nature 273:238 and Nature (1979) 277:108): human

i mrunodefi ciency virus as described in EP-0386882 and in Buchschacher (1992)
J. Virab. @GatiBodidto tHEQRGE®S oFfhE ifventicd b&iK 93119&16@%&%&3@0%@@- 68edaB}d

those described in EP-0440219; Aura 15 virus, for exanple ATCC ,
Bebar u vi r genventipnalanethgsls dn grmnilie powinds frshgretio/munmig a suiGghisaniod, pefemdly f or

VR 103 ROt Earo 0 s hd s 18 PR o eperp 18 gl e
exanmpl e AT to\iie 361%mend sébEGbEabkd nd Wezyhibdait} of labbled ah@katdxama laatiAbEC

VR-927; Mayaro virus, for —exanple ATCC VR-66; Micanbo virus, for exanple
ATCC VR- 5gentihedieatmmupization is. cengialhlip 2 forpeg bismixing orsmulsifidngatheprojsin 2y sajine,

Pi ir| . \J - 1245 . . A f
exanpt &Y prficpfth SE AR RSt 1idh KSR St s AR e 1l BRRE B0 bt O,
exanpl e ATeégulsion garénterdiipa{generallysubeitanedusly o XruamiuscuhfIGT Adds® 8650-200Q /igjctidnr US,

for exanple ATCC VR 375; ONyong,virus, Eastern encephalitis virus, for
exanpl e ATBECYMIRRl syffigienty dmmugzation ts. gepgiatiy bRosie: &8nweeksilater, withsoner ¢fy more

exanpl e ATCS - 7 T 3 , VR ' 2;
coronavi r us; C¥§FS gagénp@e%g@ﬂ%ﬁfgﬂggg ﬁﬁ@%gr e%(é:lrll o’é&} |%¥§—g%’r£§' 0{1?3%6')
Proc Soc ExlerBitiotlyldenerdt? dntiftdies Beln wigs ymmimirdiion asing asthodo kisovad intthe &t, which
invention into cells if not limted to tge abqove nentioned vjral _vectors.

O her del i fihe pEPese el dRyinyention ihegnsidered sanyslent t dre Wva dmmugizatign, Pglygional
Dot okod s et ORARLNY MERIAY o mBhblAel Lh (ud PRI B Onlatit S Bhing

08/ 366, 787thefbib@batZSEEnfor bnBour,l Rlidwadh By Gorubating(dt H9C) forHArb8Aees. flheestrum is
3:147-154 ligand |inked DNA  faqr ex e.see 1989) J Bjol K Che i

264: 16985- 1go¢ered bygpty tﬂ‘?‘l:(e%ékqogﬂgrnﬁbwt?%me\g@‘ BT L‘Fﬁﬁ mé&g]mht@n@ee
US Serial Ng.Q8hgd0, 030, filed May 9, WO 99/36544 PCT/ 1B99/ 00103 -38 1994,
and US Serial No. 08/404, 796, deposition of photopol ynerized hydrogel
materials, hand-held gene transfer particle gun, as described in US Patent
5, 149, 655, MdBLIZhd) Aniieslickt 4r® Propéred BSIHE thdQhdail Method 06 Kbhler ) Wilstein [Nature
W92/ 11033, nucleic charge neutralization or fusion with cell nenbranes.

Addi t i onal (I3py25aiR696h cra medificitisndharenf Fypically, @ Towas onve is Daminimidsts described
14: 2411- 2418 5 j f ' 1994) P t | d Sci_91:1581-
Particle n V%Pgﬂwa‘ééﬁ’gmﬁ%éh%?éﬂlle%%%ﬁ%L@W%Fgoy% ,acﬁ( %ﬁk@%f’ Igee% (t%n%tjg%%galyal

No. 60/ 0233&&7A1 larddnimph Modek)ie rebRt e MRl GoEiatb@inkd\sig1é 6dllsi desied e sHlécaralls
vectors that contain conventional control sequences for high |evel

expr essi onmaxie serernad (afiettemond ofinenspesifalls adherogeerlls} bisapplng aeillsuspcasiontic h

25 a plate or well coated with the protein antigen. B-cells expressing membrane-bound

immunoglobulin specific for the antigen bind to the plate, and are not rinsed away with the rest of
the suspension. Resulting B-cells, or all dissociated spleen cells, are then induced to fuse with
myeloma cells to form hybridomas, and are cultured in a selective medium (eg. hypoxanthine,
aminoptetin, thymidine medium, “HAT"). The resulting hybridomas are plated by limiting dilution,

30  and are assayed for the production of antibodies which bind specifically to the immunizing antigen



as polymeric DNA-binding cations |like polylysine, protamne, and al bum n,
linked to cell targeting 10 ligands such as asial oorosonucoi d, as descri bed
in Wi & Wi (1987) J. Bfol. Chem 262:4429-4432, insulin as described in
Hucked (1990), Bi m Phar macol 40:253-263, gal actose as dgsgqighfgdsn Pl ank -
(1992) BI oco%o%gg%?mem 3:533-539, |actgse or transferrin. Naged DNA may

al so be enpl oyed. Exenpl ary naked DNA introduction nethods are described in
WO 90/ 1109@ind mtiddSlomob 8id8s Bnreldpid akeigenk). Thé ssleyed MM bhecretiing BytRidomsd 46 then

bi odegradabl e latex , 15 beads., DNA coated | atex beads are efficiently .

t ransport eEPlT“Fﬂdcf’“g‘é‘l in yiregy (g rin BSE CPHWE L%tﬂFsrﬁrthPH‘P‘V CIFFagiers), peigdéve (FHAsciiast hod
may be iﬁpgm{ﬁ further by treatment of the beads to increase hydrophobicity
and thereby fdcilitate disruption of the endosonme and rel ease of the DNA
into the cytoplasm Liposones that can act as gene delivery vehicles are
descri bed jucliSqSimd 2Ritkafs (WAL baK2Bnal VAA6AFEH may WO -
EP-524, 968. As descri bed ir(l_USSN.%% 0/ 023, 867, on%nnéa-v?grg%]é‘ggéno%%\‘/’%“ﬂ?’?alt he
nucl ei c¢5 actechrigugsdnisele ahds itichide Hugrophppespihireteopbares,ivadipastivs ateds (pattizularly °P

ti | 12 t i i [, t r.al hi gh
Cover expr Bl oo SR Ak LR el Res BRI B o NS SR s
rmljec:JIbeS. aﬁq:pmaﬁy gmtcwd&wiﬂmimt iiyi l_?‘(dienalgr_x}ﬂa,ﬂlbmélﬁdikﬁ pegoxidisy is;ﬂsﬁaﬂl? detcd%’dﬁygﬁi ne,
an a um n,...!1 1 nKke o,cell ar ng.l.l . SucC as Sl al 00r osonuco) d,
i nsulin, 35&%9 gouvery égtgoéé?“a&%ﬁ?’hﬁ&@?hég ﬁ]ﬁ.ﬁ) & Hgi‘lu"d@?g“%i’é% yuagtifiableswith @l ude
the use of gJelRPRAOMEeL ]?S;%&%Bﬁﬂih@bﬁn@? raé@t&pﬁm&m%hmféd?smaﬁgﬁugm‘%ﬁol%cm%

control of "a variety of 'tissue- sgqci fic or ubiquitously-active ~“pronoters.
Fur t het0 nowitly highIspeséfidity casyorsexampls| ie theasa af@n jantigen dod a mpnheloiat antitedy speeifig

tens h 03 ' N VOff ' t .al..(1994). Proc.
Nt Ac adthoeeP Obe R Sl ARIGS REHb i U OA & s it TeC el R anc
t he producindafie sugpresse@ptooligadcbumesknoen itk ianeit sitbuldbeoungbrsded di the abovef
Gl | vory t TESHREign St Ran 1 ERSEaERY G Fiicsl RS PO UPHIGT etitn AL be SHES S maor
exanpl e, Ugpveoln MREPABERAN MO, FBO MM miP B8 s nelkdicaane ket bs 8 an

particle gun, as described in US 5,149, 655; use of ionizing radiation for
act i vald ngeleqtraprdense reagent SIRE mayserye avsnzykiorap antigensiopa iAbs Burfigy) ongmzy combs

Exempl ary |J ko IV Gl .

descri bed VBRARE B0 delet MRaL PO PRI AS el MR R Rl Tp YRR Brces
WD91/ 14445thisi invelifiord B8 068 mightdatieha BiAbyweith biotn, Badddtertrits preyencpwiik svidindatizled
(1975) WH..Fpeeman, San.FEranci L 1Sz.0 9 Bi ochem Bi ophy.s..,.Act a.,,600: 1;
Bayer (197%“'1:& o e ﬁ%ﬂﬁ@i@?@%&? Wﬁﬁ“ﬁ’a @‘g‘évef'ﬂ%%“s ‘fﬁ"séﬁ%'z‘ﬁ%‘i"‘“ ¢
149: 119; Wehdly(apSoht toth@e olertlinardekitl Scihe 8rf adB@rd conbldarell ad eh@RAknté\dathin Bieasdem
176: 420. A polynucl eotide conposition can conprises therapeutically

ef fect Fe BEtayfInenithe t herapy vehicle, as the termis defined above.
For purposes of the present invention, an effective dose will 10 be from

about 001}’5@%%%;&91@2;5# fs or 0.05 my/ kg to about 10 ng/ kg of the DNA

constructs to which it is admnistered. Delivery Mthods
Once formu 1CHE chtfd k e dokiorsO BRRS bill d& adttRdles R ahiél idldf

admi ni st erglg&ﬁ%eugﬁgct*%%@o theoqxg)ubj elct ; i)( del i’vet?%d ee’x Vi vgi,eaglg CE{%I S
derived fr ovedtive. Thephaonaceutical @mpasitions will €cpnprisg p tizsapieotically sffoftiveaommbi ofant
proteins. The subj ec.as to.t%ﬁ.treat&d @%{g be{{ﬁ | s .or bi.,rds. Al so, human
subj ects ST BAYPPLdese gntibpfies, o PRRYPRIeRtier ! the G INEntipn s wi || general Iy

be acconplished by injection, either

25  The term “therapentically effective amount™ as used herein refers to an amount of a therapeutic
agent to freat, ameliorate, or prevent a desired disease or condition, or to exhibit a detectable
therapeutic or preventative effect. The effect can be detected by, for example, chemical markers or
antigen levels. Therapeutic effects also include reduction in physical symptoms, such as decreased
body temperature. The precise effective amount for a subject will depend upon the subject's size

30 and health, the nature and extent of the condition, and the therapeutics or combination of



subcut aneously, intraperitoneally, intravenously or intramuscularly or
delivered to the interstitial space of a tissue. The conpositions can al so
be adm nistered into a | esion. O her nodes of 20 adm nistration include oral
and pul nonar y, knj,stration, suppositories, and transder m':llP /IB99/00103

t ranscut aneous” applications (eg. see W98420734), needl es, and gene dguns or
hyposprays. Dosage treatnent nay be a single dose schedule or a nmultiple
dose schedyetpeidk Bstted fof adnfifis@ationl Vitistielsinotuséfud ifspe @iy a Sabife@ive Afount
transformed cells into a subject are known in the art "and described in eg.
W93/ 14778in wWyangst Hewgrercthie |cbfehiveramouniios » givepsitapisni watbedetermiid ibyobuing,
for exanpl st em.G . k- t ic, lymph cells,
nacrophageg},tpeaﬁern:r ‘?‘%l&rﬁ‘émﬂ’gﬂd%‘%‘r%‘}tgg{eﬁ?l°g‘% 99/ 36544 PCT/ 1B99/ 00103
-40 Cenerally, delivery of nucleic acids for both ex vivo and in vitro
applicatio Is ' fQr .ex | e,
dextran- neg?raqq%g) S%fogﬂ%&g%g%%ﬁ% ﬁg% ’ (%}’ %ﬁnéagﬁ%dsyﬁ%]a e&%p"r?‘é%?%g‘??{gfﬁ‘%‘fg%é y ne
medi at efl t pei8s mgki anaboptr I0neglk waftthd DINA constredtemithcipdivaitalam whieh dtdpaintinisteed. of
t he .pol ynucl eoti de(s) in |iposones, and direct mcroinjection of the DNA
into nuclei, all well 5 known in the art. Polvnucleotide and pol vpeptide
phar maceut Acetlancasayiss] eqmanesitipn carialse comain @ Rhwenageidicatic aageptaldt cgtrier Jop tail e

; _ - y i g . it ! b
oed wi th auPyRcenSAFREEIRER AR Sob 1% i RYuBoiich Or ARl BRE e BT

One exanpl es antthodizh yop e polsipeptidd)i gohes, nod wder thdripfeotid apentd. tBitei @im refers to any

asi ol oor osonucoi d..( ASOR) ; r.ansfer.rin;, asial oglycaproteins;. antibodies;
ant | body 1 PiRsavmtel carpt fheh S5Rpel ifefindige BerdedteBBh At Sl i oo e
nmacr ophage ifadlidabreseivini theédni@sitias bl whitEMnésHe)admehistdiet WENOuEurat @Rikity. Suitable
stimulating factor (G CSF), macrophage colony stinulating factor (M CSF),
stem cel | PaBeSmaEnbe lasgs, s anetabolized\macspmelpaulegeypsh as yupfeins palyseschprdes,

pr ot ei ns, : - Al | i I | SNB,
Clch st nEARARdg folBRelcdiag polph et deldb Tk 4\ Rol UG A Bl

pl asnodi unpirttles. Sachrardenoave wall kfvm tofbdse ofierdingry skilltinthiersst. et c. Ot her groups
that can be included are, for exanple: hornones, steroids, androgens,

estrogens, _ thyroid hornone, or vitamns, folic¢ acid., 20 C. Pol yal kyl enes.
Pol ysacchafFpeaeceudcylly %cgsa}?blﬁa?lgﬁaqaﬂ e @Ps%&orceaﬁms@, PHETRRSH, Sl gihes

desi redz po ' i fRd 1 ' ;
iregsp hi&g%@ﬁeg, FPONRAED phélSRates, Sulfites IR BE gﬁ?_aﬁﬂfmgﬁm&%{?’@m&c}s

pol yal kyl en I's polyethlylene glycol. i on, nono-,
pol ysacchasudtess aatatdse proprinetds,dnalbmetes, bewfoetes, aaid ethrb didte nAnthoofugh hlisussmef |

t he pol ysaccharide i s dexiran.ar DEAF- tran.. Al so, chitosan _and

ol y 1 ast | BETEBHSA e b GREPEtD s AUl h RIS B ueH Sepices (Mack

pol ynucl eophg_qfd?qh.y_p%pp_de can al so be encapsulated in |ipids or packaged in
| i posomes prior to deliTvery to the subject or to cells derived therefrom

WO 99/ 36544 PCT/1B99/ 00103 -41 Lipid encapsulation is generally
acconpl i shegah3idiflcdily RORPABR cikibs i MERpaAE BorhsdsibAPIdy &inBln Ruids such as water,

20  saline, glycerol and ethanol. Additionally, auxiliary substances, such as wetting or emulsifying agents,

cD

pH buffering substances, and the like, may be present in such vehicles. Typically, the therapeutic
compositions are prepared as injectables, either as liquid solutions or suspensions; solid forms suitable
for solution in, or suspension in, liquid vehicles prior to injection may also be prepared. Liposomes

are included within the defimtion of a pharmaceutically acceptable carrier.

25  Delivery Methods

Once formulated, the compositions of the invention can be administered directly to the subject. The

subjects to be treated can be animals; in particular, human subjects can be treated.



entrap and retain nucleic acid. The ratio of condensed pol ynucleotide to
| ipid preparation can vary but will generally be around 1:1 (ng

DNA: mi cronol es |ipid), or nore of lipid. For a review of the use of

| i posones asws%ls(lgg‘gs for delivery of nucleic acids, see, Hpgransoplegi ght
(1991) Biochim i ophys. Acta. 1097: $1k7; Straubinger (1983) Meth.
Enzyrol . 101:512-527. Li posomal preparatlons for use in the present

i nvent i on Dirst ulglivarat ¢fofhiec cqrpprsitiony evill gérarafizdde aceomipdishad (bmegw.chmel gither
charged) angd neutr [ r Cationic li en.s I
rodi ate i nepaRar i B Rk T R e e (eLarsy oo Bt
Acad. Sci .sph#Aof ;Bﬁssﬁél?ht?édxﬁﬂosﬂlﬁﬂ%m( M@b %B%dﬁﬂ-lﬁﬁ&)ed RheCa 1ddh! Ot %ﬂ)desS%f-
USA 86: 607? 6081); and purified 10 transcription factors (Debs (1990

Bi ol . memdrr@ssraimsgcl& o) and pukmpsary ¥ministgion samokitnties, wdpwansderm pe

readil y: a

N2, 3 i e oo s WOSSRITYAY Aesdlon 00 TS MROTBLGBESES o
avai | abl e tteathEdnt inla?bé aaﬁhgmroke sdhpdifleetd rﬁulhfn!e@lﬂkﬁcﬁé@l@RL, Grand Island, Ny.
(See, also, Feigner supra). O her comercially avail able |iposones include
transfectace (DDAB/ DOPE) and DOTAP/ DOPE (Boerhinger). Other cationic

| i posones Xageinge 15 prepared fromreadily available materials using

techni ques well known in the art. See, eg. Szoka (1978) Proc. Natl. Acad
Sci. USA 7¥aceineyacconting (et inyendion gy %ﬂbaéb@ PrOphyloptico fiet ieprsyamt ffsétion) of
DOTAP (1, ) t nmoni o) propane) |iposones. Simlarly,
ani oni c aﬁégﬁe&ﬁ% §?%F%§s%%%ggfg$%§@r y avail abl e, such as from Avanti
Polar Lipids (Birm ngham AL), or can be easily prepared using readily

ol cotter ol Sk o Hits e o i on S ARSNGBl idoocy
di ol eoyl phosat aodﬂomagcbwér tpharn@R@)a)ly ahccptaéﬂmapiems Mﬁa@dlucbtahymﬁamaﬂmes

bOTAP &t Pt R IrEEeF 18 ORR TRt Bb Rt dsapaf foofe MRPleeine edimponton. °

|'i posones Sustiilg dahRREE aftRtnfidally Slax%éesmlyl metbblized Nmididndiedules THRh | APQFIRS can
conprise nultilanmel ar, vesic| es l(I\/LVs smal | unilanell ar vesicles SUVs)
Y

25 or | ar golyschagides pylachicarids. pelyglyeslic peidsy pelymeric ammo sidsoarning a¢id conolanesse i d
compl S I er
(3553 vt TAEIeRBRARRY ot AGoIFB ORRSonkaR U it Min@ phrtiglel Sulifeanihd QU REOC)
75: 4194- 41@8wn Raptihsed ob pudinay f(kilbiai)thﬂa@ich‘hddﬂlomlb'phbge grotiers 1664 fut@Bon WI son

1979) Cel. 17 De 1976) Bi ta 44
Gotr o ( o7 PN B g ) YrbdnbR) o OB iRV B i R
Nat | . AcadbaSietial tddGifl, 30Ch 894 BR&d ol QIphthBAL 1) Sholerd X, $HloA3A8 pathbrash &
Strittmatter (1979) Proc. Natl. Acad. Sci. USA 76: 145 Fral ey (1980) J.

Biol. Chem (1980) 255:10431; Szoka & Papahadjopoul os (1978) Proc. Natl.
Acad. Sci Prtmdmhmw to aﬂﬂn@@ﬂh@tfv@nesmﬂheeomp@gmy irgdudertus az et Higded to: (1)

pol ynil odtirmani el un AR TPLAS SRR b R llbl b o
utilized '(BPJ)lllﬁﬁwatﬁMlﬂﬁbﬁ Frmslatibhdl (with[dk mﬂa&lLoﬂﬁﬂﬁbeVi-ﬂEhmnMﬁbﬁﬁﬁtﬂatmg agents
fragments, or fusions of these Ew;)t eins can_al so be used. Also

modi fi cat i suehsasonuzyLpepfifiss (srechglow) og bactarighesilovall qempoaenty)esugh asifor expsple )
acetyl at eg}/fk‘ggg (%58] héﬁo Ehgﬁ‘tgr' 10%n ﬁ/?pcztgea cfegtgh b Sutd e NG X]u%tm‘ %progfh eds

pol ynucl e to ce ['s ‘éxpressi ng gi'n receptors

l'i popr ot ei menrsermmdalmmmr&ia 19@5)1d¢amnm+gawsd;awne C{ES%Q“V\ben 8E|ahd/el5%(EpaﬂO
other targeting ligand is included in the conpositi Natural | y occurring

| i poprdt e|%(O@@ﬁeﬂl%@nﬁumngnvar@wmow%%WP t(FfiS"nbdq'Y'ib ahthigh pOtReARIredh ar e

formulated into submicron particles using a microfluidizer such as Model 110Y microfluidizer

Microfluidics, Newton, MA), SAF, containing 10% Squalane, 0.4% Tween 80, 5% pluronic-
( , g q P

—

blocked polymer 1121, and thr-MDP (see below) either microfluidized into a submicron emulsion
or vortexed to generate a larger particle size emulsion, and (c) Ribi™ adjuvant system (RAS), (Ribi
30  Immunochem, Hamilton, MT) containing 2% Squalene, 0.2% Tween 80, and one or more bacterial



known as apoproteins. At the present, apoproteins A, B, C, D, and E have
been isolated and identified. At |east two of these contain several
proteins, designated by Roman nunerals, A, Al, AV, d, Cl, Cll. 15 A
| i poprotein rise nore than one apoprotein. For exanpgspdabissal |y
occurring c‘ﬁépggﬁgggr)ons conprises of A -B- C, and E, over trrlprre t hese
| i poproteins |lose A and acquire C and E apoproteins. VLDL conprises A B,
C, and E aptpwadl edmponehBlLiran i groep capigiingtodi momdphasporytipld Aqiviltli)s ershalose
apoproteins A .C E. -r%\ i.n ac'qY f the pr i ns ape known .and
are descr i%’é‘ﬁc‘?lﬁ? (ﬁgg{)’é’fﬂ _Fg’,glwgﬁggﬁéqncfﬁ @9@3 aig’oﬁgﬁﬁu(?me 35@%%%%99;
2w (1986 )sdhents 0o Mostim o™ (CHRAA AR 000 (ARSI Oy BB FEARS1E
: ne

Kane (1980) Proc Natl Acad Sci USA 77:2465; and Ut ennann 984) Hu
65:232.  Ldepopiediteérefforn snehags S&OMy (mmpmerttinulagting complsxes)i () Complat Frend’des,

chol esterol .(fr d esters nd .. sphol.L.pi ds.; e conposi.tign. of the
Fol TR o N R T AW R R LR

chyl omi cr omsi, qRAPTL-KSTIS] N, TLL7, TN Eérk Sl QfterfAoiP{R. %ﬁ{aﬁh i REHFIEDHCIaBbhiRige Of
the lipid 25 content of naturally occurrl_ngal i poproteins can be found, Tor
exanpl e, i¢vlavytsimulating fastor (MGEF)(tumers)ecrotis dactns FHE), eicpandd) ather shspandes that

chosen to aid in conf.ormiio t he apoprotein for receptor.bindin
activity. ¥h& ¢ fr'r'b’%%slnp}l%a mgfa%ﬁﬂ% % gﬁgﬁﬁe gﬂesegf%.%téveeﬁﬁgsogﬁﬁ? GOPRRSHgn g‘t“é‘g and
hydr ophobi]qps'gwn:t@ég&fgr@a, and association with the pol ynucl eoti de bi ndi ng
nmol ecul e. WO 99/ 36544 PCT/1B99/ 00103 -43 Naturally occurring |ipoproteins
can be isolated fromserumby ultracentriffigation, for instance. Such
net hodk) arAs dreateriedatioie) nleramyl feptigestibcludes bt ade; noPilingited (13 98 Qetd]-mBias /g m
255: 5454- 5460 and hey, (1@7@) %%Iél n. lnvest 64:743-750. Lipoproteins _can
al so be prigserdaspalutarting (Er-MOP), Nagsproampramyl-hodrnyb-isehtenwr GerdvDPhe

apopr ot ei ur 198sh185% %mgg,h_balazﬁ . _§10_ " %Hm oD 9(4 I Rson (1986)
Annu Rev gﬁ%gﬁgs C%g%Ll&ZP{)S gﬁ% Raddi ng ‘%% 8 i%é |mog}i%p%l self%?:ta 30:
443. Li pophyotediypsospberyBixgpethdamine {MAPRE) erom conmerci al suppliers, such as
Bi onmedi cal Techni ol ogies, Inc., Stoughton, Massachusetts, USA. Further

description of |ipoproteins can be found in Zuckernmann et al.

PCT/ US97/ 1BhecEmymoReniy campesitians Agg ness impupsing gntigen/immunggen/molypentidedprotein/
included, wiih or. without.|ipoprat.ein, .in onpasi t.i i.th the.desire
pol ynubl edticles a5 Ysmrenical G oePtinls firisrond a0 ypinally ol someid Gl b,
exhibit a @%té}?mﬂeyglye&a; @thaddl, BHOY AHQBRHIN R huliRare \sabitarRkl, 306h & Rettin@RAb! e
of neutralizing the electrical charge of nucieic acids to facilitate

del i very twnys ageats, pld bufierog submtawes, apdibe dikeanay heaqresehiinghely vehiclss. vi vo,
and in vivo applications. Polycationic agents can 15 be used to deliver
nucleic acids to a |iving subject either intranmuscularly, subcutaneously,
etc. The Fxpidalinitheimmencgsminpinenosigons ase preparpdas inispiables sither ap binyid selntenser
agents: pQ ' el r.pi.tAhi . ‘ . .
oamp es B oA sl PACKRY GOy ot RAR R Pl o 2R IR B e
prot ei 205, mmnalko bd prepared rBwygscpamtiopalst eapde eomisifiqr otencapsuibtedin Dhidomes fises,
such as (X174, .transcri.ptfional factors al so contain, donmai t hat bi nd DNA
and t her ef @cﬁﬁﬁéjﬁ‘@nﬁ“s{ggb ps diaruswed g %"'Ieéli“ger&g?f"@ﬁ’l%igﬂg’i aﬁ@epé?ggarf?gl.er%ri efly,
transcriptional factors such as G CEBP, ¢ jun, c-fos, AP-1, AP-2, AP-3,
CPF, * Pr Ot - o S5dric QtpolitiofdilsePas VaRERs caifkislzh bRnRNb Ak RSk daRRIRE mkhat

bi nd DNA sequences.
antigenic or immunogenic polypeptides, as well as any other of the above-mentioned components,

as needed. By “immunologically effective amount”, it is meant that the administration of that
25 amount to an individual, either in a single dose or as part of a series, is effective for treaﬁnent or
prevention. This amount varies depeﬂding upon the health and physical condition of the individual
1o be treated, the taxonomic group of individual to be treated (eg. nonhuman primate, primate, efc.),
the capacity of the individual's immune system to synthesize antibodies, the degree of protection

desired, the formulation of the vaccine, the treating doctor's assessment of the medical situation,



Organi ¢ polycationic agents include: sperm ne, sperm dine, and purtrescine.
The di nensi ons and of the physical properties of a polycationic agent can be
extrapolated fromthe 25 |list above, to construct other pol ypeptide

pol ycati oni or to produce synthetic polycationic a

99/ 36544 PC%W@%&%%%blOS -44 Synthetic pgj.ycationic agents 3ﬁﬁ%§m%¥§buseful

i nclude, for exanple, DEAE-dextran, polybrene. LipofectinTM and

| i pof ect AMnliliafié: pdlévafiDROBR! B i§ Hdtcttdhal 1O hyi6dit vall f] B ATRlafva$ bWAE Pangt @i ned
wi th pol ynucl eoti des/ pol ypepti des. | munodi agnostic Assays 5 Neisseri al

anti gens cfanbpdetemisest thenigh sentive tipded i n i munoassays to detect anti body

| evel s (or, conversely, anti-Neisserial antibodies can be used to detect

antigen | evels). Imuynoassays based on well defined, reconbinant antigens
can be devEISIPEITPEEHS HIERASItORY gle; cPBVIHgRAIY Adpuristared patsaterallyn s hydnisstiang

Nei sseri al ; ' Lo j nsabr 8808 j ' Ofeo EHRTGY | ood
or serum eé@%%@gﬁ%égﬁglg’eﬁéﬂn g%:dtagicri&’ %)rem gnérg?u{}#éﬁglc%%zg@sg% S éu 13 ct to
a greats detdditidnal/ forinatations, suitalile f6r cher amddet yf alnihisesnandudaaanandpulienaay t .
Protocol s for the i mungassay ,may be hased, for_exanple, upon conpetition,
or direct PEBgaiys, S“BP“E%‘FF&m%’@W%%*%@“iéE@%@%13‘?%% catent mayds a sigle dose

exanpl e, RQUrla9nANL 85 deSchedlite TRk i i'H&‘élﬂz@ﬁﬁ{é' Iih BbiRiktio ik ays
i nvol ve th%ﬁel?ge 51‘&@?a§% e aﬁti bgdye‘%rgmg%whpeptl e; t elL?éergrngonay gg,&for
exanpl e, fihrmomemgelatory ageatsi | um nescent, radi oactive, or dye nol ecul es.

Assays which amplify the signals fromthe probe are al so known; exanpl es of

which 15 are assays which utilize biotin and avidin, and enzyne-|abel ed and
medi at ed | Ananrdigswhiysto psefein-bages vBqigs, BN dayecination may bie emiplayed frg. Robinson &

B e Tt e

conposi ti orssg1g9ted8heeilatmeietdi®y, in suitable containers, along with the
remai ni ng reagents and materials (for exanple, suitable buffers, salt 20
solutions, etc.) required for the conduct of the assay, as well as suitable
set of asd@reilebiverydfebigles. Nucl eic Acid Hybridisation "Hybridization"
refers to the association of two nucleic acid sequences to one another by
hydr ogen Grnedhenepy vPhisiasdon deliveriiof eangtroste incliding aseding seqhenes of astbetapewsigpfor t

and the other w.ll| free | | ution Then,. the,two sequenges W l.l. b
olaced 1 n B Hiion, 8 dsiterteonfi bR or EFHoh et Hhabedl B Se S o
bondi ng. FaBbAb&IlyRAkystintiedly, Théss chatéts gan 1AitieIdied] of Ben-Vidl e@BFappedadhas i f
solvent; reaction tenperature; time of hybridization; agitation, agents to
bl ock t he insive peciitd modalitys Enpsspionsif sughecofling srayencs isaske indeagd weiag erdogprousol i d
support (Denhargdt's.r : r.atlon . use
ot " Bonpourtinggin g HEERI s Bronicel EbresFON GAAL £ ML Bofltnck 484 B 4T BE Bl

sul f at e orcopstlelty retatedgl ycol ); and the stringency of the washing
conditions foll ow ng hybridization. See Sanbrook et al. 30 [supra] Vol une
2, chapter 9, pages 9.47 to 9.57. WD 99/36544 PCT/1B99/00103 -45

" St r i ngencBie inwhtersintlodes@enk ddlivery velnclas éapbble dif exatessimg the acriteroplatet atcléiaacd
associagtion of very sim/lar s ence er .sequences that differ. For
exanpld,  (FEICREH ARG AC Py R 5 SR EAbL Vit PRotor GBS, CRATE PRS- SR irobe

chosen t hajyehsidi) RS 1a8Rchted vird( AoV BQbedd@ia0 o AIpRavial Gaticit Rk Vi Qfctéi@n

also be an astrovirus, coronavirus, orthomyxovirus, papovavirus, paramyxovirus, parvovirus,

picornavirus, poxvirus, or togavirus viral vector. See generally, Jolly (1994) Cancer Gene Therapy
1:51-64; Kimura (1994) Human Gene Therapy 5:845-852; Connelly (1995) Human Gene Therapy
25  6:185-193; and Kaplitt (1994) Nature Genetics 6:148-153.

Retroviral vectors are well known in the art and we contemplate that any retroviral gene therapy vector
is employable in the invention, including B, C and D type retroviruses, xenotropic refroviruses (for
example, NZB-X1, NZB-X2 and NZB9-1 (see O'Neill (1985) J. Virol. 53:160) polytropic retroviruses
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10 total anmount of the fragment(s) to be studied can vary a nagnitude of 10,
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pol ynucl eai i des, bstantially.shorter blotti . hypridj.zation, and
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hybri di zat | i ncr.ease i { - 11 e i kely for
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For mant de Wirs08hRirsis Hemep sarecima Ve s KA AT e CiDbaraa My Brvige
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target fragnment are not known, the” sinplest approach is to start with both
hybri di zat ¢oblectaome such as the American Type Culture Collection (“ATCC”) in Rockville, Maryland or

25  isolated from known sources using commonly available techniques.

Exemplary known retroviral gene therapy vectors employable in this invention include those
described in patent applications GB2200651, EP0415731, EP0345242, EP0334301, W(089/02468;
WO089/05349, WO089/09271, WQ90/02806, W090/07936, W094/03622, W(093/25698,



wash conditions which are nonstringent. If non-specific bands or high
background are observed after autoradi ography, the filter can be washed at
hi gh stringency and reexposed. If the tine required for exposure nakes this
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or robe i s said uence of the invention if
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dependi ng Ham. Goge TheRl£%154/maf bé eisplayal Yhegae deliveee vetiibles olutie ﬁiv@ntﬁﬁll dsopr obe
typically contains at least 10-20 nucleotides, preferably 15-25, and nore

pr ef er abl jachde [adepavirgy asgeipied tige §AAY) vReioh Leadinggnd, prefasred ryamples oh apeht hi s .
Short pri \/ eI uf f y
stabl e hyRioa EEREF dhUni e G B ARTREIAN SRk HBERCE e SV
synthetic wmwwﬂwelelost SHieferreds ANVevectoresngrisereietad A4V I\metted:cszmlxﬁl repats in J.
Am Chem Soc. (1981) 103:3185], or according to Urdea et al. [Proc. Nail
Acad. 28ci whighzhe matiugBseqnces 265 modifipd bJ§P‘?$§ﬁ’§8¢r?féi“6¥eaﬂl¢e§ sa@mhp feast aebiyeat ed
ol i gonucl S t f e

sel ected §§%%)°(r?i 3 %th%s l?%‘r%%ﬂl(?:cgeoa fﬁggﬁj IBQQIP%%Q{%P&%IE&&%%(}?% are
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be used t &heilrsgaugnce aredelefsd,as replaced With pon-gative pugiggiides. The patlye D-sgpenseseof th

nucl ease r,

Bi ot ahnor  ToegfieRfil iy sEEEARBNEN il yplipides e M Pimverd ¢ 25
pepti @6 ntniatrepes (e thmgusa)hs seqbence sisxic @g) which a€aotinvolyedin)HPrfopnioH. The

15: 224- 229; Bueharq
non-native rep

acement nucleotide may be any nucleotide other than the nucleotide found in the
native D-sequence in the same position. Other employable exemplary AAV vectors are pWP-19,
pWN-1, both of which are disclosed in Nahreini (1993) Gene 124:257-262. Another example of
such an AAV vector is psub201 (see Samulski (1987) J. Virol. 61:3096). Another exemplary AAV
30  vector is the Double-D ITR vector. Construction of the Double-D ITR vector is disclosed in US
Patent 5,478,745. Still other vectors are those disclosed in Carter US Patent 4,797,368 and



at (1993) TIBTECH 11:384-386]. Alternatively, the polynerase chain react.ion
(PCR) is another well-known neans for detecting small anounts of target
nucl ei ¢ acids. The assay is described in: Mullis et al. [Meth. Enzynol.
(1987) 155: US patents 4,683,195 and 4, 683, 202. TyermibjebEs "
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results: a dianond (1) shows preinmune data; a triangle (A) shows GST

d h b di
o ot el Al !mi ayrség?hem e R PR o e EPIR RO R eiRPgeni ¢
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sequences whi ch have been i dentl fied in N.neningitidis, mg hei r
put at 20e W@9HH1GH78 Mviowsmediculady, these alpha vigss vzsﬁerSrdgs;rléccbmdé‘i e ngﬁﬁi‘&lé @ile

el Toved AeonaE s TPART R Yo IR oot W s Rl oW R e P i e
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ol l owin orma
gA’I‘CC in Rockville, Maryland or isolated from known sources using commonly available
techniques. Preferably, alphavirus vectors with reduced cytotoxicity are used (see USSN

25 08/679640).

DNA vector systems such as eukaryotic layered expression systems are also useful for expressing
the nucleic acids of the invention. See WO95/07994 for a detailed description of eukaryotic layered
expression systems. Preferably, the eukaryotic layered expression systems of the invention are

derived from alphavirus vectors and most preferably from Sindbis viral vectors.
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reconmbi nantly and used to _screen patient ser i oblot.. A positive
reaction S&WTFQWE‘E)?MF‘%%“ tﬂOE?ﬁam?m&&&“%]&s&'ﬁYmﬁgr ﬁﬁ‘fﬂpx*’nt 15
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anti body (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 deli{/ery 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 délivery vehicles cells, for example see US Serial No.08/240,030, filed May 9,



(eg. fluorescent labelling for FACS) can be incubated with intact bacteria
and the presence of |abel 20 on the bacterial surface confirns the |ocation
of the protein. In particular, the follow ng nethods (A to (S) were used to
express, pur bi ochenically characterise the proteing
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the sdfueheadst lbéoaé‘iﬁidﬁtF’F 'Peés arggfficigtydensportedipiocells ﬁehgldom@msemamsby the

depended ned
For each Lok b TRl iy b TR S R el Yy s T er Ry M B
excl uded) theirabya'mlﬁatedﬁmmo:( %mmosmnmr(lm@bﬁh@f)bfmmo thteyteplarmge nel ti ng
tenperature of the selected oligos were 65-70C for the whole oligo and
50-55C for .the hybridising regiqQn alone. WO 99/ 36544 _-52- PCT/ | B99/ 00103
Tabl o | S IREEOTRR G S Ho8e felivepmseehyslas per deserabed th IS 2 4h1 I O9Y/ ERon.

a i gos MBW@@/ZWGW@EI?’MQXS andEPI6HN 9F8. Y de3tbePNAUR. S/0641867, 28 mon St €d

fromthe colums in
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 et al (1994) Proc. Natl. Acad Scii US4
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



NHACH, and deprotected by 5 hours incubation at 56C. The oligos were
preci pitated by addition of 0.3M Na-Acetate and 2 vol unes et hanol. The
sanpl es were then centrifuged and the pellets 5 resuspended in either | 00l

or Im of 60 was determ ned using a Perkin El ner g%o 3 0
spectropho\t,\%grr(g?geﬁ?s%d the concentration_jyas determ ned and g ]USt{E?ﬂl to 2-1

Oomol /1. C Anplification The standard PCR protocol was as follows: 50-200ng

of genom GaddNelNBER thHiBeRr Patide bRMTRL 8éribddin UIES, MEESN iofi2ingd OMia h
ol i go, 400- gaoo_l%lds dNTPs s%l&tutign,_ | x PCR bufferm(i ncrﬁﬁﬁﬁg‘ﬁ%&é?%%&“?ﬁc;lz),
2.5 uni t s aqtigiinggusfrared gene gedysorbedgn BSri306,152 sad WOSR/1108@, G BCO Pl ati num
Pwo DNA pol ynerase, or Tahara Shuzo Taqg pol ynerase). In sone cases, PCR was

optimsed by the addition of 1 Ol DMSO or 5091 2M betaine. After a hot start
(addi ng t FECBRIRYYHPPsRIee Adrhohigation gsoe delivamvehicles arerthose desspiied U D5.425h0nhol e
mx at 9 . §240) r LE i-on;_.thg first 5
cycl es mrﬁéadb’g?*?%lpr’md 1%/@ﬁ’gw?3h{2%ﬁgﬁrwgggﬁﬁﬂ %%85?%%6&3@(1% ¥fe of

the ol bgoBiekerhistynpagel 36040 r(1915) OM.Fe rEryames, San [Erarfcisc:0885ka Y98 BivsHenss

performed _according t he idizatign tenperature of the whole | ength

ol i gos. Tﬁé’Pg' Cé%g%ﬂeé%‘f ﬁﬁfégﬁ ey Beonkyt Aote > pQ-Aeft &iwiay HA87d Meth el 72C,
The stand | o i u i Iy i ' . ngati on
30 seconda S0 S oran (L3 Faf NaL uOHES.i BRTE BRL QDS MRl Bl Ak 2k B 00
seconds 30 seconds 30-60 seconds Last 30 cycles 95C 65-70C 72C The

el ongat i o fdiyfRichafidednaRsiBba cabednprisbaht ity e febev R AIRhdrigyed-
VO 99/ 3654 .P%m?ﬂ B9/ 06?%31 ©53 ‘I(')tr?gjarrpl R K p%‘%?gfﬁéd us‘Jiré%e
ei ther a 9€ode.qs the tomois dpiradabow. Fer putensesofpheRomentSyvention, Aiciletbeldosdneill

results, 1/10 of t a ificati i l.0a ont o - 1. 5% agar ose
gor arfl’ « ReRErORolt ol b s he SO EREE R iRt i AR pop o
wei ght  magdsBE individhail & Whikch itegladaMfiswagt ei t her | oaded directly on a 1 %
agarose gel or first precipitated with ethanol 5 and resuspended in a

suitable volune to be | oaded on a 1% agarose gel. The DNA fragnent

cor r espondelivgry Methods r i ght si ze band was then eluted and purified fromgel,
using the Q agen CGel Extraction Kit, followng the instructions of the
manuf act ufmee folthaated, iad polpiugleetidsicompesitiomaof the myention carabe Bidtinistere8 (1) dixkethi t her

DA cor o SpBR i B e Eene e s e ot obREF STV 47 9 s
doubl 5 dpfRedein pdieins, TeteubiEBe to K treag bdnfdQhankBsls 61 G1RIsNAlsh,Hufhal Rlbjetds b+

and further expression of the protein as a Ctermnus H s-tag fusion -
BanmHl / Xhokandye tRateR / Xhol for cloning into pGEX-KG and further expression of
the 15 protein as N-term nus GST fusion.

Direct delivery of the compositions will generally be accomplished by injection, either
subcutaneously, intraperitoneally, intravenously or intramuscularly or delivered to the interstitial
space of a tissue. The compositions can also be administered into a lesion. Other modes of
20  administration include oral and pulmonary administration, suppositories, and transdermal or
transcutaneous applications (eg. see WO98/20734), needles, and gene guns or hyposprays. Dosage

treatment may be a single dose schedule or a multiple dose schedule.

Methods for the ex vivo delivery and reimplantation of transformed cells into a subject are known
in the art and described in eg. W093/14778. Examples of cells useful in ex vivo applications
25  include, for example, stem cells, particularly hematopoetic, lymph cells, macrophages, dendritic

cells, or tumor cells.



- EcoRI/Pstl, EcoRI/Salt, Sall/Pstl for cloning into pGex-Hi s and further
expression of the protein as N-term nus Hi s-tag fusion Each purified DNA
fragment was incubated (37C for 3 hours to overnight) with 20 units of each
restriction eh3sys New Engl and Biolabs ) in a either 30 or péPimdoiotas Vol une
in the presence o 20 the appropriate hoffer. The digestion product was
then purified using the Q Aquick PCR purification kit, follow ng the

manuf act uGetierslly, dalivetyodfinacisic aeidsifoe both edvivenaral ﬁzlvnﬁi applibatioRs @h b3Qcdvimpligied of
either wajer or 10pM Tris-HCl,, pH 8.5. The fin DNA concentration was

det er mi nebY BBe f@OWS%“ﬁefor@é@Pkoﬂmﬁ@‘th Fﬁ@feﬁl%eﬁi@é‘%fphﬁﬂﬂlﬁfﬁt ed

pCEx. K. PR L Bk gk Raye nSpolon et SRR, PR of 1,

50 units tie pehnibcleasie(s) e liposoars.yand chmctaﬁmlnjaamhiafnhe DI A iveo miclélhell prelisence
of appglo i ate, buffer by overnight incubation at 37C. After |oading the WO
99/ 36544 v B9 899/ 00103  whol e di gestion on a | % agarose gel, the band
correspondi ng to the digested vector was purlfl ed fromthe gel using the

Q agen Q A ‘ .\was eluted in S0111 of | O
Tris-HC, 3. 9. ated by neasuring OD2 of

t he sarrpl éﬁ{aﬁg /. 1A% ni ng
pr ocedur e?rl qoddﬁﬁgl teghct or p%éﬁg(n&?g alécsept;dblﬁogrrﬁ{sa%m&g}lltzx- vectbg){r?ér carr yPﬁglga

regi on enadititiongl apentsichs bé vied avithpedindcieatidepad/pepoty peptitiheorposiivhs.n cl eavage
site and containing the nultiple cloning site of the vector pTRC99

( Phar rraci;a‘)poh&pﬂegni ng The fragnments corresponding to each ORF, previously
di gested and purified, were ligated in both pET22b 10 and pGEX-KG In a

final 1yol oae eRimpO ate potypplidds Wikt cRibe, 3vithotut BEATEHGH: \é@i@k@foswﬁacdla gﬁseﬁ) ;using
0.51 of NEB T4 DNA Ilgase (400 umts/l), in the presence of the

suppl i ed bynsfamn; weipletlycorrpigins; almh@dwse@rmbpdmfrmnitméqmm,enterzlqulmomnerferons

et el B A foed B TS D By 83 ARG o T 0

instructi @R (G-GSP},dﬁfaclbﬁhngt eadngc%umtmgcmfm r(wcswb astEhd el fAckyi bl e
strain, 100l E. col! DHS5 conpetent 15 cells were Incubated with the |igase

reacti on swthienodgting Yiraligtigens, sech ag gnyelepe nrefeins, @Pﬂmbpmﬁe@ Alsq, prateins froien,

after ddi 8001 LB braoth nt then
cent 1 1§ uqBlevRire gl usah AohE | it eia ool Mo Sl bBr@hte rolBleT |
apprOX| nabmgmocﬁgglfam@amhhmmmmm ant. The suspension was then pI ated on LB

anpicillin (100mg/ M ). The screening of the reconbi nant cl ones was
per f or med ord o apdont y-chosen col onies 20 overnight at 37C in
ei t her Znﬁ%—%ms) or 3ml (pET clones) LB broth + | OOpg/n
anpi ci Il i B! o ekl WhrinbfesDNBrofit! bRtrb el iatrbgnb,Ne
Q agen Q g&élggma? %rntg%a%lt #0 f‘ﬁﬂvmp ng tnlglle r?anufoga(%furesg‘eqs tbgen

instructi d1yso1dhorrrmné,|madltamuisufmhcadxd301| 1. 5p1 of each individual mniprep
(approximately 1g ) were digested with either Ndel/Xhol or BanmHl/ Xhol and

t he whg Ie@pwhﬂ@gs ngﬁggfghameg éc.1-1. 5% agarose gel (depending on the

expected TnSert size TN paral l el with the nolecul ar weight marker (1Kb

DNA Laddenys 1eJé1§1y§&rc%ﬁ%nwwedtvhﬁl meqaslku\& CRESIHPS 1yg*§s{ﬂle9r1ntahe

base of the ¢or rec¥ insert size. WO 99/36544 PCT/'1 B99/ 00103

Expr essi opreferred embodiment, the polyalkylene glycol is polyethlylene glycol. In addition, mono-, d1- or
polysaccharides can be included. In a preferred embodiment of this aspect, the polysaccharide is

dextran or DEAE-dextran. Also, chitosan and poly(lactide-co-glycolide)

25 D.Lipids. and Liposomes
The desired polynucleotide/polypeptide can also be encapsulated in lipids or packaged in liposomes

prior to delivery to the subject or to cells derived therefrom.



Each ORF cloned into the expression vector was transforned into the strain
suitable for expression of the reconbinant protein product. Il of each
construct was used to transform 301l of E.coli BL21 (pGEX vector), E. col

TOP 10 (pTng;(g{;%gh) or E.coli BL21-DE3 (pET vector), as depgfamoforss above.
In the case 0 e pGEX-H s vector, the4pane E.coli strain (WB110) was used

for initial cloning and expression. Single reconbi nant col onies were

i nocul at etipidénoagdnlatibiBisrenerally Bédgmplished usiag lipbsothed whichGroMISIE 1 &hly bidacs
diluted 1:30 in 20 of _LBJ_rAr,Pé (100g/ ) in 100m flasks, making sure that
t he OD60OSHERgadyetsiin Yucdsic rid Thp Eptig of sondepsed polyrueleotide to lipid prisparatipn can v@9C

it b iy ol
sui tan o S| BEHRly BRLRGRT 21368 DA i GRofel S GE DO R METE b ol e
Vég( ors; ﬁlse&flip@axﬂte@as pe(Eéft s diovctiehi Gy of hlhcﬁeiveﬁﬂgsﬁe), Hugqu E%}g!@{@%pﬁ%}?ﬁﬁf\iﬂ

-H s yectors, r i n_expr ion was i nduce addition o
lIOPTGg lg/\he?"@&é"si ‘?Ft{"h@szg's@; gfra‘ﬂ’gﬁ% éég%)é\@’f’-h@@"ﬂ?{aiméﬂ%@ﬁ- ration of | PTG was
0.2mM After 3 hours incubation at 30C, the final concentration of the

I . ch d by.. I t heck iQn,. | m . h I
oaer oo BRos, BropReel Tor vl BF Groses S o SRLER cabnic SolHuRhe s bas.
and anal yﬁﬁﬂﬁ@@egmg%a&%@ﬁm ARrARERRAioRs. R #8n R 1Bo%m&: havd Bl t8ampl e

was centrifuged at 6000g and the pellet resuspended in PBS for further use.
H) GST-f usediate pnisacellvier Helivgr: ot plasmiduPN® Fxignen (1987% iPrerl. Natb L 4eny. Swis USH own

Som of L T80 O CHftaR (1R e VAIE A8RE SR B B s R St
Bact erg a iekeriptidl fabitdrs (Debs1180) i risl, @QQM%@hoi@%dng@% HRcA6HAl froved to

grow at the optinmal tenperature (20-37C) to OD950 0.8-1. Protein expression
was i nduced with 0.2mM | PTG foll owed by three hours incubation. The culture

\Q,ast cent lrdla‘tiuﬂleﬁboédm&&@waﬁma%ﬂa&ngrEhgn[ngNﬁﬂzl.ﬁ&iaggo%i@ ﬁ'qmﬁxﬁmymgmm Ced
acteril a MWaS resuspe | . co . . e ce S wWere I srupte
by soni ca@fmhmﬂeﬁ&rﬁ 5‘@@3&“&&% matk Lipgsegtin drpm GHBEOBRE. Gragd

: : Cr .

rozen a 1&@6‘)@%@@%,9&@%@%} {J@é&gg%ﬂh&g@dnﬁ}m@éﬂ Z%aﬁé@grlﬂf?gﬂﬂés Yi%d)c

col l ected and m'x w th 150 d I one- Sephar ose resin arnacl a

( pr evi oustransiraate@IVBDEHED)and M0 TARDORE@ oathinger) nOthenpatioaiciippsémes @A be

m nutes. The s | e S ¢ rifuged at 700g for m nutes at 4C. The resin
was \Aﬁheﬂeﬁaﬁcﬁ‘ggﬂﬁr‘?%y @iﬁﬁ‘ﬁglttﬁlnaﬁt s g e E‘?OVY’E@L}E%%J"@& %nST¥e col d
PBS, and W, P 952D5E 7591 9408 TR %A 3 dues ! isish 2m
col d PBS ddgtﬂﬂlq#?tﬁe flowthr gﬁgh reache(? UDZSggﬂngong-dgg%g.ﬁ&T%ﬁeﬂCé%%%i on
30 pr ot ei of RRAFARKLR-bis(dyoydaigiBi{oimehyl@ombniojfrepagt ) lipostiniene el uti on buffer

(1 O™ reduced WO 99/ 36544 PCT/1B99/00103 -56 gl utathione, 50mM Tris-HCl)

and fractions coll ect ed unti I. t he QD280 was Q. 1. 211 of each frfacti on were
| oaded onSimiladyoagiosicopnd ngutral dipedorise areBeadibicivabslePach vt divanti Relaghipids

oba o © ARl 2REE ol h be e prer Sy b B icinay bt Soep eriis ddudé, O °
standzy d8%1_?5?1_aﬁd}¢cﬂ\dlﬂ1qfch@$ﬁrbl$plﬂ@h%yl Ethhrm,laﬁﬁx@gi_o{@ﬁlph(;sﬁhdlﬁdyl_ébﬁd_?_ﬁ @oFChe W
(0] eac -T1.SSI QN .pr.oteln | S-1T US| ON_.S | .an S 0 an se
the sol umlplp?sg}pwmaﬂ@yha&m%é@@kilﬁlﬂ@g@ﬁ a@a’ﬂﬁhmo Y%ﬁ?@% wamtﬁerz

cul tures WRkemateRAY eREINIAM thiRed Wi #E DOTNIRARd DOBA FdthrinZinateralb i %@ éﬁi%The

(10ng/ nl) was added and the bacteria were incubated for 15 mn '
pel | et s vieties. Msthodsifor thaking lipesomeg using theppumaptarialg aee vl Iyosmgn thegdni fi er B- 15,
frozen and thawed twi ce and then separated again into pellet and

The liposomes can comprise multilammelar vesicles (MLVs), small unilamellar vesicles (SUVs),
25  or large unilamellar vesicles {LUVs). The various liposome-nucleic acid complexes are prépared
using methods known in the art. See eg. Straubinger (1983) Meth. Immunol. 101:512-527; Szoka
(1978) Proc. Natl. Acad. Sci. USA 75:4194-4198; Papahadjopoulos (1975) Biochim. Biophys. Acta
394:483; Wilson (1979) Cell 17:77); Deamer & Bangham (1976) Biochim. Biophys. Acta 443:629;
Ostro (1977) Biochem. Biophys. Res. Commun. 76:836; Fraley (1979) Proc. Natl. Acad. Sci. USA



supernatant by a centrifugation step. The supernatant was coll ected and the
pell et was resuspended in buffer M [8Murea, 0.5M NaCl, 20nmM i m dazol e and
0. 1M NaH2 PO4] and incubated for 3 to 4 hours at 4C. After centrifugation,

the super ”at®8t99fﬁ%§4 collected and the pellet was resuspendeg oker M3

[ 6M guani di ni um , 0.5M Nadl, 20nM i njydazole and 0. 1M N. aHgIlD.Ofll over ni ght

15 at 4C. The supernatants fromall steps were anal ysed by SDS-PAGE. J)

Hi s- f usi onghad eﬁafcﬁl.esemtﬁattbp@}vmrpmé\mzn%aa Sé?'mmm&sqt 1@‘é%ﬁ t at
37C on a LB + | at e bacteria were inocul ate

LB+Anp | i e 38 Q)G%é 18t ; iSaekaok Paprhadiepoulep(d 978) Paoandiagly Abxad chsHﬂkaﬁ 145
Bacteri a fresh nedi umand allowed to grow at

t he opti na\é\llk%‘{g@a? hleérégltq.}ggl)(‘% 'f%%nfsg OD550 0.6-0.8. Protein expression was
i nduced bé addl tion of InMIPTG and the culture further incubated for three

hours. Th Swas centrifuged at 8000rpm at 4C, the supernatant was
di scarded_and the bacterial pellet was resuspended in 7.5mL of either (i)

col d buf frepdditiqng dippmeiine can Henineipdrds it the hmékotlmmpemcba@obeedelwee) for
| ubl T 1, hat
but for . pERETL Bbonrittiy t&%‘lﬁtﬂg?’@nﬂé Ayl d QTR 1D L0, ond VEBY, HOGSRNE! ©

soni cati o fragmenits; er fusionS6f these pateinbOiivt also hegused Bk lar semdifations of hatBrallp pccuhﬁngz

and thawed two ti and .centrifu WD .99/ 36544 PCT/ 1 B99/.00103 _ - 57
For 1 neor IBSS EET RE Begs SR as ap el LD Tnel pReroiesis-csp cresiine deligs of

pel | ets \A@tslgmdceemmwex &sﬁﬁglllpobwtetﬂec@totﬁmmw #ilipBprotms e McAldird8yith 00MM
phosphate buffer, 10nM Tr| s- HC1, and treated in a honogeni zer for

10 cydf estheprlynplentide to bedslivared, pp P@@@fargatngﬂe@wbtsmﬁlwdsd inyihe pempgsiion.

Supernatants were collected and m xed with 1501 Nit'-resin (Pharnacia)

(previous hed W|th5ether A or buff.er as, appropriate) and
| heubat ea IR wEb Spde i opti £ ipid o o BGtHE portosy Tup P phBot e
sanpl e Wagn@@ihy by dgﬁﬂdnﬁtAﬂtﬁ@@rd‘sa{t @ogrdtaﬁm B! C40, s E 1A% HeeNdplalasiiad
twice with | Oal buffer A or B for m nut es, resuspended inlm buffer A

or B and idsatifiad. dhleast toip afibewisoataingryare proteias, designateddy Rommamimerals ALHSH, (i)
4Cwith 2 @&Ipp:fﬂfler A or (ii) room tenperature with 2ml buffer B, until
the fl ow b gh~reached OD280 of 0.02-0.06. 10 The resin was washed with
either (i) 2m cold 20mM i m dazol e buffer (300mM NaCl, 50mM phosphate

buffers 2 . i) ( 1 i 5= HCl
100mM-> ph%%%’%}btggﬁgﬁ E‘ﬁ&{s."%e &%ﬁﬂ ?%J%%‘ﬁ’??tbg\?\f tltrr‘t’irage&‘g lreég‘g Moelfy, Becibting o
of 0. 02- Ockfomitfums bbmprﬁsesom B€,ahé Enowa simelthise Hpdpyoteitis idsé drandfacqifife!C afd
either (i) cold eluti n buf fer 3 50 phosphate buffer, 250Mv
i m dazol e£ eﬁBPI-"f85’3“"6r P)cogtpﬁlﬁ?sd’g Eguﬁo %P(’BFP?E‘SS L oS apopiorein B; andormv
phosphat e (§ 1s9§'£ @exﬁ@ﬁ ¢ragtE ons collected until the O D230 was 0. 1.
211 of eac (frtl 0 |'oaded on a 12% SDS gel . K) His-fusion proteins

renaturation 10% gl ycer oI was added to the denatured proteins. The proteins

ver e thengi g deibi Of dies dﬂo?ﬂé&'uﬁgtre moadnm arelzwtcfr@éd in f&@{a@ty e%és@éw (1Bg5M
ar gi ni ne, 50nmM phosphate but f 5mM r educed gﬂ ut at hi one, 5mM oxi’'di sed

gl ut a2i onenu Bit. Biechem $Hr689 havall A8Q)idudvy ExeMad Biels 15 1t 13; §h¢m(18%ﬁ)fJGB‘101a3hemC for

12 14 hou h ff [42h |
(10% gl yodb 512216 BRPLSD PO IHIRE RE AR, AT G {0 Tty Gl 5252
gl ut at hi one, 0 5nmM oxi d| sed glutathione, pH 8.8) for 12-14 hours at 4C.
Protein cefehiiad donthin\@faripbligfi@dnsiading Hifi9cdidedehdlesterol (free and esters), and

phospholipids. The composition of the lipids varies in naturally occurring lipoproteins. For

example, chylomicrons comprise mainly triglycerides. A more detailed description of the lipid
25  content of naturally occurring lipoproteins can be found, for example, in Meth. Enzymol. 128
(1986). The composition of the lipids are chosen to aid in conformation of the apoprotein for
receptor binding activity. The composition of lipids can also be chosen to facilitate hydrophobic

interaction and association with the polynucieotide binding molecule.



Protein (ng(m) = (1.55 x OD2s0) - (0.76 x OD260) 25 L) His-fusion

| ar ge-scal e purification 500m of bacterial cultures were induced and the
fusion proteins were obtained soluble in buffer M, M or M using the
procedure d (o above. The crude extract of the bacteri lgaded VO
99/ 36544 PC#?@%‘%%‘OIOS -58 onto a N -DHA superflow col urm%f%ﬁgsggﬁ?
equilibrated with buffer M, M2 or M3 depending on the solubilization

buf fer of Nah@alfyUstc@inB 1iBbtoidis cHNBORBId eI RO defthm B aIEUIAE ﬂ/\@lﬁ he
colum wth thlfg sarrengulgflg?. Tﬁe sgeci fei C protei ‘r%?was ceI ut ggty?m’t mtléﬁgwé

cor r espon8heigmethedscare deseribed; in Megfr Li(sripeialz Bitas (APR0) di Bioghand 28554 Hs5460he

di f ' i 5 Af h th |
san b1 peats MBS 1RO ERE SimdsEREPARD. LireinShe Fl il B rodieey dEapiary
hydr oxi derqpgbinge aetddbbpégrestiod 6fthe dpdprofaXdentiSia a dMirelYh6& cbIWUS ifsdkiBNS

201t g of each purified protein were used to innunise mce intraperitoneally.

I n t heS caddkiafon ORIB6) 4nnu RyyiBiaphys Ghier & S14frand Badding (! RS Ricok)s Biophpsafaiw 301t on

days 1, 2 4 d_j 0 i tored i es t.
oy 56, Far% CripinetiTe T el SRR o O BB RT B, ol MR
t han Al ( Oth@nickigdes, ., SastghionNMBaksactuser, USAL Pader \ae@rigﬁ@dof IpopRiind Gatbe t he

i mmune response_was neasured on day 42, rather than 56. Simlarly, for ORF
38, CDI anE@dIW\%‘FCé‘eFWWFé%HCWWﬁﬂé%d' s adjuvant, but the immune response
was neasured on day 49. N) ELI SA assay (sera analysis) 15 The acapsul at ed
MenB M7 sFiPalyeatishéc Abafted on chocol ate agar plates and incubated overni ght
at 37C. Bacterial colonies were collected fromthe agar plates using a
sterille dPalyatiosicaperdncin be inptuded tvath dr withowtiipopbieid,) al 4 @mpdsitibn witBitlet desitddi f co)
cont ai ni ng 0. 25%,? ucose.. Bact ecgfil,al @r owh was nonitored every 30 m nutes
by fol | owPHyusisssige/PalyRentide fobs GelixetPd | et to grow until the OD reached the
val ue of 0.3-0.4. The culture was centrifuged for 10 m nutes at 10000r pm

The 20 super nat ant s di.scarded .and bact.eri.a were washed .once with PBS,
! osuspendBalv OBk e S (FREART GO0 So PSR A By et A oL bt e 25
hours at grfletc?HRekAzHpOhe BRcldEthaR@y O RuGBk s8ids 46 rilithte Helitdry A a deQIRd
bacterial cCells were added to each well of a 96 well Geiner plate and

i ncubat edlosetionnThgse agentshaye brifeinyetrg, sx we.cnd revivavepphiedions Pelycationiosgaits ¢AnPBT
washi n uf f er, .. 1% Tween- i n.. PBS),. 20 of.. s r,ation, buffer ., (2, 7%
oty B bt feliver BeRIE R &g athig Ahbiet bl Shrattiumbey Al E ST B/ 0

i ncubated for 2 hours at 37C. Wlls were washed three tines with PBT. 2001
f dilut | UL : 0 9 - -1 9 . i
29 wor o ThUgwing et BxhiiPleptt s patypdhfdits fbivkarlinl ERRS Sty Rk, BRI 3
Vel I's wer golywaitifg ahdpretniinerOshenéxamplBinclud® Bittonés, piaRninn] gainadrurmdilniniin,

anti-nouse_(Dakg) serumdiluted 1:2000 in dilution byuffer were added to
each wel | bingiag Broigiass noRsistops CHpRpsama| BrotedRs, ¢ahprotinsfronyBNSoy sy such

001 of Suar b b e N AR i g D SR g e Ll

0- phend| deanchede aidcdoddebking fagéit) Briely ctrandchgdional fectods suell &s GIGEEBM e-jup|cafoss
were left at. roomte ur or 20 .nM.nu 1 0 S was .added to each
Wel | and ABroat h ST ki, el Gt SReh Cker el Siple B e Exa00
was 2.5 tHIRDNASedueRREC | Ve - | .

Organic polycationic agents include: spermine, spermidine, and purtrescine.

The dimensions and of the physical properties of a polycationic agent can be extrapolated from the

25  list above, to construct other polypeptide polycationic agents or to produce synthetic polycationic

agents.



5 pre-imune sera. 0) FACScan bacteria Binding Assay procedure. The

acapsul ated MenB M/ strain was plated on chocol ate agar plates and i ncubated
overnight at 37C. Bacterial colonies were collected fromthe agar plates
using a stery on swab and inoculated into 4 tubes co g8 each
Muel | er - Hi nt‘gh%g?%? (Difco) containing .9425% 10 gl ucose. B%gt%gﬁgél growt h
was nonitored every 30 mnutes by follow ng OD620. The bacteria were let to
gr ow unt i | sjdaeteRolyeardeshdeRR witdhiBe 8lefifl iRPudd; Rr cldifpIE Yk i Lhd, uged
for 10 m nutes %t 4000r png1te The supernatant was giés}lgpar’d‘ecf&gncei t é&%g}}ﬂe}é% was
r esus pendekippigctist e Rivch ipoligt MINE Y arg gmnomersothatafidin polycationicr doinpiees fodien 5

m nut es at QOr | | e, resuspended in blocking buffer to reach
0D620 of O?ﬁmef%}hlgﬁ Ifuglrei\sgﬁes@é’&pgp\?a\gﬁe added to each well of a Costar 96
wel |l 15 plate. 100i of diluted (1:200) sera (in blocking buffer) were added

to each \Ne}n}m,ﬁiag,-ag},@t«i@gss@'5§lcubat ed for 2 hours at 4C. Cells were centrifuged
for 5 mnutes at rpm the supernatant aspirated and cells washed by
addi ti 0N OfeigRAdl aeibénsQif Y GitidE cBbé Bded lim irBRGRbaYRYE 1o &&&Sﬁntﬂﬂco&g‘leveﬁ éoza t

e o]

Phi coerytrin conjugated F(ab)2 goat anti-nouse, diluted 1:100, S a
each wel | conuerpilntaat-Naisserns anidhpdies car bawesad toadetes Gantigen leyela) Innmupoassays hasedy

centrifugatio t for 5. mnutes.and 20 washed by, additi on of

2001 1 wel 05 ) g Bt atiofh<Ceth B adlene o 1BP AR kB et etoas.

r esus pendeghntibadiOROILinetidl pedteitBSithif bidfiddabdaiiples GHolEEng &a@ﬁnip?e WRJo8 or serum
transferred to FACScan tubes and read. The condition for F CScan setting
were: FL1 wBmples|canbadeteeted JPepignptheimmunpassays issubiect tg@reatmealof variption,End?2;
SSC PMy 474.. ' : = : - . conpensati o alues: 0. 25 P)
o prpar treA et al Radydin hea EXMlcoler e i AIRERGR b e sy il
with a | oogpofBempeitios,ie dited réastichDorsadbmidh tyfe assaysiGhrotolifinay ABS; forekhinfIR, W8S
performed at, 56C for 30 m nutes and the, bacteria disrupted by sonication

for 10 mi nwhdsunparts, @émeﬁbﬂ/bvdmrpww@%}ta@@wlaﬂﬁfﬁminvqmﬁgﬂre Reg-pldabieled ankihody
d b ' ' i nut d. the total cell
el ope. 1 pEFBbrAELb00 o b0 halndle, el B Mo Do BhacBB iy v

-60 at 500f6igcuids. ASsalyowhith afiplifit the sigials frahtReroba/ire plsa kRbwn;/EREBPRE 6f Whieh €i NS
fromthe crude outer nenbranes, the whole fracti on was_resuspended in 2%

sarkosld (2 aes Wiich wtilize Bietis andavidia snd engymsdabsles and magdiatesl immppoassaysTaush
suspensi orhs\ﬂqsggggag,%_f uged at 10000g for 10 mnutes to renove aggregates,
and the supernatant turther ultracentrifuged at 50000g for 75 mnutes to
pell et the outer 5 nmenbranes. The outer nenbranes were resuspended in 10mM
Tris-HCL, pirBufiifle to SmRlRS@idhosis 2 @Riafitly tROaPRGRidleqshed rtdpenBhft BRdnElat ei n
assay, using BSA as a standard. Q Whole tracts preparation Bacteria were
gr own overlyi ppokaging the @iprppridte matesinls cigcladingitherrompbsitipnsaofdhe swenstipen teshitable 1
of 20mM Tris:HCl ., Heat .inactivation was rfor at 56C for .30, m_nutes. 10
Ry vest er reeBEpes Mgtk e fe b Fhec R B PLTR {fof beptite, R AR RE] es
(59) ad tRhdons @}cl.F; r%ﬁfea%ﬁh& orihct e e \ashy, dsvRil AVRBBILI §eRbasdBOBstWR%iBns.
| oaded on 15% SDS- PAGE and transferred to a nitrocel | ul ose merbrane. The
transfer was perforned for 2 hours at 150mA at 4C, in transferring buffer
(0.3 % TriNscldiadeid Hybridisatiat yci ne, 20% net hanol ). The nenbrane was sat urated
by overni'ght incubation

“Hybridization” refers to the association of two nucleic acid sequences to one another by hydrogen

bonding. Typically, one sequence will be fixed to a solid support and the other will be free in solution.
Then, the two sequences will be placed in contact with one another under conditions that favor
25  hydrogen bonding. Factors that affect this bonding include: the type and volume of solvent; reaction
temperature; time of hybridization; agitation; agents to block the non-specific attachment of the liquid
phase sequence to the solid support (Denhardt's reagent or BLOTTO); concentration of the sequences;
use of compounds to increase the rate of association of sequences (dextran sulfate or polyethylene
glycol); and the sfringency of the washing conditions following hybridization. See Sambrook ef al.

30  [supra] Volume 2, chapter 9, pages 9.47 to 9.57.



15 at 4C in saturation buffer (10% skinmred mlk, 0.1% Triton X100 in PBS).
The nmenbrane was washed twice with washing buffer (3% skimed mlk, 0.1%
Triton X100 in PBS) and incubated for 2 hours at 37C with mice sera diluted
1: 200 i n waghi ffer. The nenbrane was washed twi ce andpk gy for 90
. . f?fﬂé 1

m nutes wt agb%ﬁg 00 dilution of horsegsdi sh peroxi dase Iall;e J%ntl -
nouse | g. The nenbrane was washed twice with 0.1% Triton X100 in PBS and

devel opedStifidéncy?Qefeftto Chiditichehh Shftsidization thdtioh Bha R dssodiftfon 6y sRRiIMNAS
stopped by adding water. S) Bactericidal assay MC58 strain was grown

over ni ght SCAYENITROOYH seqisaeisaiha diffar For sxamplesthy combiation Oﬁé?@eé@llﬂeeﬂ@ﬂ@@ltand
d t d at
576 on_a Sifetidich BT cho:eh 1t b ol 128G CRERY GlHTald il APET O

al i quot edhybﬁtimnaéxfstudyeTﬂc ﬁt’dpeﬁﬁmﬂdbsfaft cafditivizecan aften be déteinitigbempicicalBln
m nut es at maxi num speed In a mcrofuge. The pellet was washed once in.

(Cjig?/ s fldjufPl'élﬂmJ(“@'th‘é‘B ingdichsampleg o aﬁm?rn@ DRAdmmepHiged enyfiligss @Dbzlmdmedo 5,
e | Boos BobS el SFthudioR shisHherd Bl 36k ey offdifchent Siithepcis. See

96- wel | tsmaolculafwtpagal%sm 251 of d| I ut ed mce sera (1:100 in Gey's
buffer/0.2% BSA) were added to each well and the plate incubated at 4C 25|
of the previously described bacterial suspension were added to each well.

25| of ei Vminbldsaacmsﬂmhwﬁmnﬁ%@)mmpibm $outhpm lammﬁummexnpnmb baby

of the balyATRGgHO f@@ﬁﬁ@ﬁi fitomaBey oo irob b ssapen belg deegiad ope O
Miel | ef - Holll QRoRaar iRl lae J't%e Qudied 38 Hfy Wehdgnhd & MR Fom! mptbbpig[ef&daor

hour at 37C wth rot atlon and then 221 of each sanpl e/wel | were pla
Muel | er - Hplagroid ongbageligastto (Fitord 0 p foraf single oumyr grng i aihighlyp eerplex elhiarmulcom es

di t Tahl e ||
curmary oFenbie: Ean et somalEniny be P teo e, e FoalY B plaiee, Pvbriizgigfetd rhe
fol I owi nge é@aﬁﬁé e DNAMFIRG URIGR ofRBrting B6l hﬁcne%ddesnmm 16%4 %&hﬁé mlsnf b 1>
1 ..ACACTGITGI TTGCAACGGT TCAGGCAA GATTT

ATATTTA@@n@@@@ﬁAM@a@&@@@@@sz bg dqme@v@mmﬂ\wmm

ACACHCTRAEAEAE @%GW%W ERhe i T i

CGCCAG proBe af N r ASHRESCHE DadRGNedat G dadriative @iprokeh(Wéald Gart 301
AACTGAAAAA TTATCGITTA CGG CAATAAAGTC AACATCACAA 20 351 GCGACACCAA
AGGCT T GAAWItIT TormpefiiG, Plopwemisitend hrimsleayemishbin theyrpaeoeedd0Yemdeatrarakie

CGGTATTGGT TCGACTTT. TG C. G X CGTAAC
CAACGACAA AN ME %ﬁﬁ%ﬂéﬁs letijeeces. W ATTAAA

CCCTGECTGG 551 AACATTAAAG GCGITAAACC CGGTACAACA GCTTCCGATA ACGITGATTT 25

ToTeoamc AN AR et (0 S PN TR A Rkl

TATTARAGAMJARARAEment of interest, and consequently, the appropriate conditions for hybridization and

washing. In many cases the probe is not 100% homologous to the fragment. Other commonly
encountered variables include the length and total G+C content of the hybridizing sequences and
the ionic strength and formamide content of the hybridization buffer. The effects of all of these

factors can be approximated by a single equation:
25 Tm= 81 + 16.6(log,,Ci) + 0.4[%(G + C)]-0.6(%formamide) - 600/n-1.5(%mismatch).

where Ci is the salt concentration (monovalent ions) and # is the length of the hybrid in base pairs

(slightly modified from Meinkoth & Wahl (1984) Anal. Biochem. 138: 267-284).



This corresponds to the am no acid sequence <SEQ ID 2; ORF40>: 1 .
TLLFATVQAS ANQEEQEEDL YLDPVQRTVA VLI VNSDKEG TGEKEKVEEN 30 51 SDWAVYFNEK
GVLTAREI TX KAGDNLKI KQ NGTNFTYSLK KDLTDLTSVG 101 TEKLSFSANG NKVNI TSDTK
GLNFAKETAG MMLN G GSTLTDTL 151 LNTGATTNVT NDNVTDDEKKpRfiawkeiws-N

AGMNI KGVKP DF 201 VRTYDTVEFL SAEQTKTTTVN VESKDNGKKT EVKI GAKTSV
| KEKD... Further work reveal ed the conpl ete DNA sequence <SEQ ID 3>: 35 1
ATGAACAAAR dBéig Brididatibh ineft>88hEfatlons AbGEiddlele acilhyfHeblaldh &a be
GAGCTCACAC CAC CAAA TCCGCAACCG 101 TGAAGA CGTATTGECG

ACACTGT TGrnyaaemiyatord TExrdanagamre ofdhe hgbridiaaiormad sachesandtx salcoprcemtrarian

AcTeeACA IS B TR s AR ISR AR A7 YR e s o S

301 GGAGTAGHAACHAGCTRCARA Rd TACIICTS: RIEREG G ASRACEEMYEn  Sinhd AALANSCAA
AACGGCACAA ACTTCACCTA CTCGCTGAAA AAAGACCTCA 401 CAGATCTGAC CAGTGTTGGA .

ACTGAALAATOIH padasesgnitcackeround dpgreaspon B fvadiclab

&ﬂi%%@@%#%&ﬁ%ﬁ%wmﬁéﬁ%ﬁ co1

AACGACAAGreTshacIe AT nhli £t/ bhpdivents R T HEHPbAL zAHAG TTEAPAEAr S \NEO b3S aadided, G
PCT/ 1 B99/ 00103 651 CGTATT C GCTGCCTCGA A@TTAAAGG CGTTAAACCC GGTACAACAG

701 CTTCCHskRA Eﬂﬁ@@o@rw of the hxbrdiziagATA

AAWGA@%GEE'E%T&EIW&Q&Q.%WS GCGAAGCCTT AGT GACT GCA AAAGAAGTGA
TTGATGCAGT 951 AAACAAGCCT GGTTGGAGAA TGAAAACAAC AACCGCTAAT GGICAAACAG 1001
GICAAGCTGA CAAGITTGAA ACCGITACAT CAGGCACAAA TGTAACCTTT 1051 GCTAGTGGTA
AAGGTACAAID gEBEEACTERRem G AdGATG eaTerneainthe@esen@lof CANGAGTETRe ATGEAT @ATG

CCANAGLGCT PR NP PETe S 9@%@&5@%&6@@% @%@&%
CAAAGAT GOfh 26 Tor KSANOGORTG

1301 GTAAAAATAT CGACATCGCC ACT [
TCGCT CCCCRdGaasatoeed uitaDBCogngly, Wsmrﬁbmmd@lbemﬁmm

CoooATor A e s AR RN U R oo ARl P e

GACAAT GT Gl A\ GaRBAAR R hich B2 lndasi, TAFBIEEBANG PRHTIRNG A0 GRS
GITCAGCCGI 20 1601 ATTTGCCCGG GAGTATG ATGGCGATCG C TTATCGCGGC
after awtoradiography, the filter can be washed at high stringency and reexposed. If the time

required for exposure makes this approach impractical, several hybridization and/or washing

stringencies should be tested in parallel.

20 Nucleic Acid Probe Assays
Methods such as PCR, branched DNA probe assays, or blotting techniques utilizing nucleic acid
probes according to the invention can determine the presence of cDNA or mRNA. A probe is said
to “hybridize” with a sequence of the invention if it can form a duplex or double stranded complex,

which is stable enough to be detected.

25  The nucleic acid probes will hybridize to the Neisserial nucleotide sequences of the invention
(including both sense and antisense strands). Though many different nucleotide sequences will
encode the amino acid sequence, the native Neisserial sequence is preferred because it is the actual
sequence present in cells. mRNA represents a coding sequence and so a probe should be
complementary to the coding sequence; single-stranded cDNA is complementary to mRNA, and

30 soacDNA probe should be complementary to the non-coding sequence.



1651 GAAGCCGGIT ACGCCATCGG CTACTCCAGT ATTTCCGACG GCGGAAATTG 1701 GATTATCAAA
GGCACGGCTT CCGGCAATTC GCGCGGCCAT TTCGGTGCTT 1751 CCGCATCTGT CGGTTATCAG
TGGTAA This corresponds to the am no acid sequence <SEQ ID 4; ORF40-1>: 25 1
M\KI YRI | WN @@%WS ELTRNHTKRA SATVKTAVLA TLLFATVQAS 51

YLDPVQRTVA EG TGEKEKVEEN SDWAVYENEK 101 GVLTAREI TL KAGDNLKI KQ
NGTNFTYSLK KDLTDLTSVG TEKLSFSANG 151 NKVNI TSDTK GLNFAKETAG TNGDTTVHLN

G GSTLTDTThelpxdisAtdidvde ne2 hof\beNYetioHKK tHeARRKRY Eddudiodihiits\dshplehlen B DNEBIne
VRTYDTVEFL 30 251 SWG(KT EVKI GAKTSV | KEKDGKLVT CGKDKGENGSS

301 TDEGE@EW IREG S od dinesepspik Ry spmait iR the nycleic aadprobs ATV

N NG E TERERR A P s Y et P 0 AR N -kl

L/;PVAP%malmaSmm@lzugeomm t@mmmowgm segee({cﬁasw )
GGGl ur er Wor
i dent i¥ i e h%%elaﬁ%é p?oh"gﬁn &?@%%F %HGINEX . SRRy ift RYR-ompigroentaty 5 -

cnaCTCACA RN TS i R e o JER e ot Twc%%ﬁ%&e

ACACTGT TGEque 'ﬁWﬁmT&WN el&ﬁmﬂmﬁmh@nw CORGIMPISASTAS Bhdes
GAATCCGTAC AACGCTCTGT 201 CGTA TCAAGCCA AT

TTCOARCCR 10051 SORPECRT PAT 60 AN A G RESSARPE HAS FRGIICROBEERAERIRS 30
GT AGTTACCG T GARMA m;% AR, 50,3 TAMMGAGC
AATC-I\CCAE:I«I;SA\;ﬁ:lC;\C'I'TCi%-l C@% AAAGACCTCA 401 CAGCECCT I"iliﬁCAtETG'I' TGAN
ACT GAKAAARerebyT oG BIRE cg@hidhiaabe det¢sied. AAGAAAGTCA ACATCATAAG CGACACCAAA
GGCTTGAATT TCGCGAAAGA 501 AACGECTGGEG ACGAACGECG ACACCACGGT TCATCTGAAC

GGTATCGGIT 551 CGACTTTGAC CGATACGCTT GCGGGITCTT CTGCTTCTCA CGTTGATGCG 50
601 GGTAADENxActEmEt @ sEauaee ity proke wilhderend v thsbrhnidization coggitiom)smbESCET

SrocecacT ek AR okl o o S GERRAIAGS A

GTGGAAAG andlik CANBECARCTUEKAGER Ve TPl CRoARIHSAE Tddst 50
ATTAAAGAAA 5 851 AAGACGGTAA GITGGITACT GGTAAAGGCA AAGGCGAGAA TGGTTCTTCT
A&Taslanereprefambiyatieast

901 ACAGATEkatresCoysfeniiy 15

AcoaTTACAToE R A ert %ﬁ%‘é@i’&f%@%@%ﬁ%ﬁw

AGTAAAGATK3 b T CAONEISRAATIDthE 18AplEATCACTGTT ATGTATGATG TAAATGTCGG CGATGCCCTA
AACGTCAATC 1151 AGCTGCAAAA CAGCGGTTGG AATTTGGATT CCAAAGCGGT TGCAGGTTCT

Probes may be produced by synthetic procedures, such as the triester method of Matteucci ef al.
[J. Am. Chem. Soc. (1981) 103:3185], or according to Urdea et al. [Proc. Natl. Acad. Sci. US4

(1983) 80: 7461], or using commercially available automated oligonucleotide synthesizers.

20  The chemical nature of the probe can be selected according to preference. For certain applications,
DNA or RNA are appropriate. For other applications, modifications may be incorpbrated eg.
backbone modifications, such as phosphorothioates or methylphosphonates, can be used to increase
in vivo half-life, alter RNA affinity, increase nuclease resistance efc. [eg. see Agrawal & Iyer
(1995) Curr Opin Biotechnol 6:12-19; Agrawal (1996) TIBTECH 14:376-387]; analogues such as

25  peptide nucleic acids may also be used [eg. see Corey (1997) TIBTECH 15:224-229; Buchardt et
al. (1993) TIBTECH 11:384-386].

Alternatively, the polymerase chain reaction (PCR) is another well-known means for detecting
small amounts of target nucleic acids. The assay is described in: Mullis ef al. [Meth. Enzymol.
(1987) 155: 335-350); US patents 4,683,195 and 4,683,202. Two “primer” nucleotides hybridize



1201 TCGCGGECAAAG TCATCAGCGG CAATGITTCG CCGAGCAAGG GAAAGATGA 1251 TGAAACCGTC
AACATTAATG CCGGCAACAA CATCGAGATT AGCCGCAACG 1301 GTAAAAATAT CGACATCGECC
ACTTCGATGG CGCCGCAGIT TTCCAGCGIT 65 1351 TCGCTCGECG CGEGEGCAGA TGCGECCCACT
TTAAGCGTGG %C@%EGG 1401 CGCGITGAAT GICGGCAGCA AGGATGCC% C
CGCATTACCA 4 PCT/ 1B99/ 00103 .4$%3 1451 ATGICGCCCC TAAA
GANGGGGATG TTACAAACGT CNCACAACTT 1501 AAAGGCGTGG CGCAAAACTT GAACAACCEC
ATCGACAATGHHIGEAGEEGMMic mnwmmm@mzmﬁgﬁm ;
CTGGITCAGG 1601 CGTATCTGCC CGGCAAGAGT ATGATGGECGA CTTATCGC 5

1651 m@%@m@mﬁmﬂﬁw aphifirationcmepideatommpiemantip aRiNGEATTATC

C(EHIE gﬁw %ﬁ,[ jecel %IECA C TGT gﬁﬁBGIT U
CAGTGGTAA encodes a pro el n having am&nngéégllgtd% uehee” § éh

ORF40a>: s&qlMalbﬂ Wi flank theidsted eiSseHhlTsRl ¢t A SATVKTAVLA TLLFATVQAN to 51
ATDEDEEEEL ESVOQRSWGS | QASMEGSGE LETI SLSMIN DSKEFVDPY! 101 VWTLKAGDNL
KI KONTNENT NASSFTYSLK KDLTGLI NVX TEKLSFGANG 151 KKVNI | SDTK GLNFAKETAG
TNGDT BVHIAN t@m&ﬁ@ﬁplmmm coﬁieﬂ o3OEET InvCleia aatdh Kiouh MaGorithbn G@viay Ehe

TTGQSENVDE, VRTYDT SAD ESK KI GAKTSV | K KDGKLVT
GKGKGENGSS21% ?ﬁ@ﬁ %&Xe @5%@

351 ASGKGEAAMA EPE%@NIJ vasw mea fods 541911
PSKGKMDETV NI NA RNGKNI DI A TSNAPQFS V451 SLGAGADAPT LSV

VGSKDANKotRI Whtnam@g<thx Sowthpivotdit mesiond, Revat@Nedinrbe DN D@dtidze 6] thé NeidTohial
LVQAYLPGKS MVAI YR .20 5[21 CEAGYAI GYS SI SDGGNW | KGT. ASGNSRG HFGASASVGY
OW The OFFYSPFROT I FUBRIETPRSG partial strain B sequence (CRF40) shows 65. 7%
identity over a 254aa overlap with ORF40a: 10 20 30 orf40

AR RS AN e i S50 o0

40 50 60 ef & [Spra]3RMRVIA, 40 cIDEA generated from mRNA using a polymerase enzyme, can be purified
VLI VNSDKEGT GEKEKVEEN- SDWAVYFNEKGVLTAREI TXKAGDNLKI KQ\- - - - - - GT | [1:11 1

| o1 and peoarated ysinggel degrophmesin dheoudsic md&mmmmm onto a solid

TGN ONENE TN 800 A AR el AR R, A0 100, P

to remove any unhybridized probe. Next, the duplexes containing the labeled probe are detected.

15  Typically, the probe is labelled with a radioactive moiety.

BRIEF DESCRIPTION OF THE DRAWINGS

Figures 1-7 show biochemical data and sequence analysis pertaining to Examples 1, 2, 3, 7, 13,
16 and 19, respectively, with ORFs 40, 38, 44, 52, 114, 41 and 124.. M1 and M2 are molecular
weight markers. Arrows indicate the position of the main recombinant product or, in Western blots,

20 the position of the main N.meningitidis immunoreactive band. TP indicates N.meningitidis total
protein extract; OMV indicates N.meningitidis outer membrane vesicle preparation. In bactericidal
assay results: a diamond (¢) shows preimmune data; a triangle (A) shows GST control data; a
circle (®) shows data with recombinant N.meningitidis protein. Computer analyses show a
hydrophilicity plot (upper), an antigenic index plot (middle), and an AMPHI analysis (lower). The

25  AMPHI program has been used to predjct T-cell epitopes [Gao et al. (1989) J. Immunol. 143:3007;
Roberts et al. (1996) AIDS Res Hum Retrovir 12:593; Quakyi et al. (1992) Scand J Immunol
suppl.11:9) and is available in the Protean package of DNASTAR, Inc. (1228 South Park Street,
Madison, Wisconsin 53715 USA).
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GTNFTYSLKKDL*T D¢ B isdrags Rm@mﬁ@hﬂﬁéﬁﬂﬁgﬁﬂégaETAGTNG AL RN R
111111:111: 111 | : Y, | NVXTEKLS
FCANGKIUNT . 1S RS Ak b g ik B R S e ot p Mt D00 210

220 230 or fe40a dorpmponding gene and protein sequence identified in N.meningitidis (strain A)
DTTVHLNG GSTLTDTLLNTGATT. NDNVTDDEKKRAASVKODVLNAGW 4| KGVKPGTT |

LEEEELT LT 1% 1§ fgscription of the qbayaciefistics of the piofeiny which indicaggs theg hey might be
DTTVHLNG GSTLT@T&@}%@%-DWDAG\IXST- HYTRAASI KDVLNAGMWNI KGVKXGST 180 190 200
210 220 230 1 250 260 270 260 290 orf40-1.pep

A- - SGNVDFVRFY CIEMES 08 AlDEKerTieAl MBI SR DG TS pGACERH, FEHBEKENTS efc.)
1:11111212112111212121 121121212121212:1212121212121211212121121

The examples typically include details of sequence homology between species and strains. Proteins

15  that are similar in sequence are generally similar in both structure and function, and the homology
often indicates a common evolutionary origin. Comparison with sequences of proteins of known
function is widely used as a guide for the assignment of putative protein function to a new sequence

and has proved particularly useful in whole-genome analyses.

Sequence comparisons were performed at NCBI (hitp://www.ncbinlm.nih.gov) using the

20  algorithms BLAST, BLAST2, BLASTn, BLASTp, tBLASTn, BLASTX, & tBLASTX [eg. see also
Altschul e al. (1997) Gapped BLAST and PSI-BLAST: a new generation of protein database
search programs. Nucleic Acids Research 25:2289-3402). Searches were performed against the
following databases: non-redundant GenBank+EMBL+DDBJ+PDB sequences and non-redundant
GenBank CDS translations+PDB-+SwissProt+SPupdate+PIR sequences.

25  Dots within nucleotide sequences (eg. position 288 in Example 12) represent nucleotides which
have been arbitrarily introduced in order to maintain a reading frame. In the same way, double-
underlined nucleotides were removed. Lower case letters (eg. position 589 in Example 12)

represent ambiguities which arose during alignment of independent sequencing reactions (some of




or f 40a TGQSENVDFVRTYDTVEFLSADTXTTTVNVESKDNGKRTEVKI GAKTSVI KEKDGKLVTG 20 240
250 260 270 280 290 300 310 320 330 340 350 orf40- 1. pep
KDKGENGSSTDEGEGL VTAKEVI DAVNKAGARVKT TTANGQT GQADKFETVTSGTNVTFA
1nm1nm1&é%ﬁ#|l1nm1nm1nm1nm1nminminm_@ﬁﬁ%ﬁg
KGKGENGS ST AKEVI  DAVNKAGARVKT TTA)GQT GQADKFETVTSGTNVTFA 300 310 320
330 340 350 360 370 380 390 400 410 30 orf40-1. pep

SCKGT TATVEHERREEHI B\ VDA GDALeNYNEH NGO B BB HAVAGSSIGKME FRNSRts of two or more
|111111||||||||||||||||1111111111111111111111111111111111111 or f 40a
SGKGTTATVSRISHERISF VMY DVNVGDAL NVNQL ONSGWKL DSKAVAGSSGKVI SGNWSP 360 370 360
390 400 410 420 430 440 450 460 470 35 orf40-1. pep

SKGKNVDETV. NI El TRNGKNI DI ATSMTPOFESSV TLSV LNV .
111111111@%@@@%& ?ﬁ?TTiT?TfTT%i f&F G?@ET Eﬁﬁ?ﬁéﬁi}ﬁ¢$mﬁ”€Pﬁkﬁﬁmbm
SKGKMDET Vi ﬁ@r@fﬂ@b&@%ﬁ@&ﬁ%ﬁﬁ%&&é@@?@%ﬁﬁéﬁ%ﬁ%ﬁoﬁo 450

460 470 40 280 A% TH00 510 550 B30 outaccT pep
GSKKDNKP Ve ThydaARGHKEEDWTINDrAQE REVHONINNR) BivDdiocka AIROTFAL]. Thdse domains

11111111111111 11 11111 1111111111 11111 | LIl orf40a
GSKDANKPVEPIRAA eéki%;ﬁ\?‘i‘m %éﬁﬂ@%ﬁ%&kﬂ%ﬁ’ﬂ?ﬂdﬂeﬂﬁeﬂa 480 490 500

510 520 530 45 540 550 560 570 560 590 or40-1.

L e T T —

VQAYL PGKSRNFGROE RN RSEBBYAI GYSSI SDGGNW | KGTASGNSRGHFGASASVGYQ 50 540 550 560
570 580 590 orf40-1.pep WK orf40a WK 55 Conputer analysis of these am no
aci d sequences gave the following results: Honology with Hsf protein
encoded byntértindfanking acifl aamendeb indicate possible ahnsrhenibnddeldonmas or (eadercequentes

gtrJP‘ZSqu?_%E %\) 40 aEd ﬁiw%ﬁ;@#&&r&ow 54% as identi ty I n 251ﬁ${%}@%\é§rl 28
I&%ﬁ%@@g@ﬁ%ﬁ%&%‘?‘é@%ﬁ R S S TG Oy b N PRUSRER =S -

GVLTARElI TXKAGDNLKI KON- - - - - - GINFTYSLKKDLTDLTSVGTEKLSFSANGNKVN 114 GVL A I T

KAGDNLKI K@biridusHdstStasiialukBl fidésdsk iiteSh vANGHSMhogemidiigtof3ke proteins identified in the

GVLKAGAI TLKAGDNLKI KONTDESTNASSFTYSI KKDLTDL TSVATEKL SFGANGDKVD 155 WO 99136544
PCT/ | B99/ eksanples. For exariple, the proteins can be expressed recombinantly and used to screen patient sera

by immunoblot. A positive reaction between the protein and patient serum indicates that the patient
15  has previously mounted an immune response to the protein in question ie. the protein is an

immunogen. This method can also be used to identify immunodominant proteins.

The recombinant protein can also be conveniently used to prepare antibodies eg. in a mouse. These
can be used for direct confirmation that a protein is located on the cell-surface. Labelled antibody
(eg. fluorescent labelling for FACS) can be incubated with intact bacteria and the presence of label

20  on the bacterial surface confirms the location of the protein.

In particular, the following methods (A) to (8) were used to express, purify and biochemically

characterise the proteins of the invention:

A) Chromosomal DNA preparation

N.meningitidis strain 2996 was grown to exponential phase in 100ml of GC medium, harvested by
25  centrifugation, and resuspended in Sml buffer (20% Sucrose, 50mM Tris-HCL, 50mM EDTA, pHS).

After 10 minutes incubation on ice, the bacteria were lysed by adding 10ml lysis solution (50mM

NaCl, 1% Na-Sarkosyl, 50uug/ml Proteinase K), and the suspension was incubated at 37°C for 2



-65 0rf40 115 | TSDTKALNFAKETAGTNGDTTVHLNG GSTLTDTLLNTGAXXXXXXXXXXXXEKKRAAS
174 1TSD G AK G+ VHLNG+ STL D + NTG EK RAA+ 5 Hsf 156 | TSDANGLKLAK- - ---
TGNGNVHLNGLDSTLPDAVTNTGVLSSSSFTPNDV- EKTRAAT 209 O'40 175

VKDVLNAGMNI ﬁ@éﬁg’ TASDN\/DFVRTYDTVEFL SADTKTTTVNVESKDNGKKTEVicTABSh/00103
VKDVLNAGMNI DV Y+ VEF++ D T V +HHFK+NGK TEVK Hsf 210

VKDVLNAGMNI KGAKTAGGNVESVDLVSAYNNVEFI TGDKNTLDW.TAKENGKTTEVKF 269 10 Or40 235
GPKTSVI KEKBSZZ@OWKEN@C&M (cBTlbIRRITIS \HHKEBXBnd &he CRFA0 soathglalcsidvi@4:1)

honol ogy to Hsf i11 666 1852) hsf rodu ilus

| of T sy siaion it Degee. DhAcpy plectbiand B SaBkgR o p INRGHR hoelgiecandiz 6
Sum P(11)yofndes 2eahdb and %@fcbnéc?e‘a GRbrRRodtiOn Ahe 1?‘%" iy %S}Ed%%égnﬁl%%
Query: 16 VAVSELTRNHTKRASATVKTAVLATLLFATVQANAT 51 V' VSEL

HTKRASATWHEAMLM reisEovimediAr 4npobn&isr ofl OmM Tris-HCIL, 1mM EDTA pH 8). The DNA
VWWSEL TRTHTK ATVETAVLATLHEATV%%NAIH ‘5{3 gg g7 = 161 (71.2 bits), Expect =
1. 5e- 16, ORFH* 5(01’1‘5"&5‘“?35%:8 ¥ geadiug dug L2/ 38 (84%, Positives - 36/38
(94% 25 Query: 101 VTLKAGDNLKI KQNTNENTNASSFTYSLKKDLTGLI NV 138

+TLKAGDNLKI KQNT+E+TNASSFTYSLKKDLT L +V Sbj ct: 103
|TLKAGJN|§§|(NWBQS¢MS@’!§FSLKKDLTDLTSV 140 Score = 110 (48.7 bits), Expect =
1.5e-116, Sum P(ll) 5e-116 30 ldentities = 21/29 (72%, Positives =
25/ 29 ( séyq'lﬂi@req ggon&%@t@ﬁrmgm&md%mdi ogthadasineAfeetoding seayancrpfrach RBFKVNI

(376 bi toys @ eabbeor bR piaene e b R g6y, >°
(56% , Prasqichoss adapteh B (GBHprofauecy 1566 8f FRGDIIAb NG GRS MAGSHASMPAC

200 40 T. D +HLNE@ STLTDTL A+ G\
TGDDAR H@wmu%ﬂim@ﬂﬁﬁtég@%% éca?dea@?@fa‘(wm%.swfnceemgéta@y

1. 5e-116, ThelnreGicrkd Raddrd des = 16/19 (849, Positives = 19/19
(100% 4§°8\Jl§]rré;aﬁ’%%m SO CK%VLIQIACrA/\ﬁ&%i/K 224  RAAS+KDVLNAGMH+GVK  Sbj ct :
1509 RAASVKDVLNAGARVRGVK 1527 50 Score = 90 (39.8 bits), Expect = 1.5e-116,

Sum P(11)1yz 51 praers ifcluded@Wb rdsh@Som edzihBedo gﬁ%n SR BLMYE-NIZ1, BAMZB-Nnél G
Query: 226 STri'- ENVDFVRTYDTVEFL SADT TT 25

EcoRI-Nhel, dependmg on the gene’s own restriction pattern); the 3° primers included a Xhol
restriction site. This procedure was established in order to direct the cloning of each amplification

15  product (corresponding to each ORF) into two different expression systems: pGEX-KG (using
either BamHI-Xhol or EcoR1-Xhol), and pET21b+ (using either Ndel-Xhol or Nhel-Xhol).

5’-end primer tail: CGCGGATCCCATATG (BamHI-Ndel )
CGCGGATCCGCTAGC (BamHI-Nhel)
CCGGAATTCTAGCTAGC {EcoRI-Nhel)
20 3’-end primer tail: CCCGCTCGAG (Xhol)

As well as containing the restriction enzyme recognition sequences, the primers included
nucleotides which hybridised to the sequence to be amplified. The number of hybridizing
nucleotides depended on the melting temperature of the whole primer, and was determined for each

primer using the formulae:
25 T, =4 (G+C)+ 2 (A+T) ' (tail excluded)
T, = 64.9 + 0.41 (% GC) - 600/N (whole primer)

The average melting temperature of the selected oligos were 65-70°C for the whole oligo and

50-55°C for the hybridising region alone.



S Q ENtDFV TYDTV+F+S D TT 55 Sbjct: 1530 SANNQVENI DFVATYDTVDFVSGDKDTT 1557
Based on honology with Hsf, it was predicted that this protein from
N.nmeningitidis, and its epitopes, could be useful antigens for vaccines or
di agnosti cs. g{éﬁg} (6l kDa) was cloned in pET and pGex vecpeigp@bios
expressed in as descri bed abowg2- The products of protein expression
and purification were anal yzed by SDS-PAGE. Figure 60 1 A shows the results
of af fi ni Tyblpur sHowsathe dorvaird tahé rbiressel préners ysedtfer eachadinplHicgtioe OBshews t he

WD 99/ 36544 PCT/ ] B99/.0010 6 ression Qf the GST-fusion in
E.coli. Pupfhesieqd by & Fegkep %r]lmf)rl’ g% 5?%@%%1@@@8% ﬁiﬂs«?ﬁ fgm the celumpsds @mler a
were use E ) 1D),
and ELI chNAﬁQ?)%s%%tﬁ:l% vga?elé%g lb? 5%61'%]@2&53021}%?0%3 ?ﬁecﬁ?gé @E)én i rmgrﬁé@%ﬂzoggﬁﬁg a

sur f ace- eofiib3M Nz Aottate and Anelunids athant]. The sampdesf wire ithremcentyiduped anditgLpetiets E
shows and, AVPHI

CRPA0-3. TemeRergP o e 06 BIAE BT (4 e DRA CRh TR &R ST L bR

N. T ) CG
CrTTaaoR oSk PR e e AR e AR et AR RSO ™1 101
TTTCCGCCGC ACAAACCGAA GgCGCGTCCG TTACCGTCAA AACCGCECGC 151 GGCGACGITC

AAATACC% CGCATCGCCG TTTACGATTT 201 GGGTATGCTC GACACCTTGA
ecid P GGTTTGTCCG 251 TCGATAAAAA CCGCCTGCCG TATTTAGAGG

soacTAcH ST Aol e e

&6
401 TGAAcC mm&mmmmm&&er GIG
CCAAr GAGCGC A CGACGCTG GCGCAAATCT TO. . This corresponds to the am no _acid

sequeHte k@aly MeGy), Griramss Tag/NDRAT pelxwerayn (ysingaeisireRinms MoapiT & AT E

GASVTVKT W@Q%SVDKNRLP YLEEYFKTTK
101 PAGT L ’?ﬂW&?M& \DTANL 151 KESAKEASTL
AQ F.

Further work reveal ed the conpl ete nucl eoti de sequence <SEQ ID 9>: 1

ol AR EHERE ST A

GGCGCGTCCG TTACCGTCAA AACCGCGECGC 151 GGCGACGTTC AAATACCGCA AAACCCCGAA

CGCAT CCCCaopydr b 5o Ccﬁﬁdm%% %@éﬂi&% M ehbddeon GEHENORGRIX
GGTTTGTCCG 251 T TTAGAGG AATATTTCAA AACGACAAAA 30
301 CCTG@@@@EID) exhranpeandaseacniuuhts-trpamidratom dadirFntoyclessgdare podaardCTC

AT GO T RS BEPHE i AT e 0 O Heblis i et S i,

followed by 30 cycles performed according to the hybridization temperature of the whole length

oligos. The cycles were followed by a final 10 minute extension step at 72°C,

The standard cycles were as follows:

Denaturation | Hybridisation | Elongation
30 seconds 30 seconds 30-60 seconds
First 5 cycles
95°C 50-55°C 72°C
30 seconds 30 seconds 30-60 seconds
Last 30 cycles
95°C 65-70°C 72°C

The elongation time varied according to the length of the ORF to be amplified.




451 AAAGAAAGTG CCAAAGAGCG CATCGACGCG CTGGCGCAAA TCTTCGGCAA 501 ACAGGCGGAA
GCCGACAAGC TGAAGGCGGA AATCGACGCG TCTTTTGAAG 35 551 CCGOGAAAAC TGCCGCACAA
GGTAAGGGCA AAGGTTTGGT GATTTTGGIC 601 AACGGCGGCA AGATGTCGGC TTTCGGCCCG
TCTTCACGCT &%TG 651 GCTGCACAAA GACATCGGCG TTCOCGCTGlp GABsidCA
ATTAAAGAAG GCCACGG TCAGCCTATC AGCTTTGAAT ACCTGAAAGA GAAAAATCCC 751
GACTGGCTGT TTGTCCTTGA CCGAAGCGCG GCCATCGGOG AAGAGGGTCA 40 801 GGCGGCGAAA
GACGT GT T@he ARANTICASITE Wore! JenfonGPusAABeEE800 mmmm&@%@%ﬁ
TACCTCGTTC CTGAAACTTA TTTGGCAGCC, . 901 GGTGGOGOGC AAGAGCTGCT GAATGCAAGC
AAACAGGT T Steachecheek the myauits;rl roitheemplifeationyolyme waplopded pnines 14 §% #saraseni no

EOAVSAACTE RO R e s AR L D b SR

YLEEYFKTTK 101 PAGILFEPDY ETLNAYKPQL 111 GSRAAKA FDKLNEI APT | EMTADTANL 151

KESAKER! ECKONE Kkt T, éggggg 1. .
SSRLGGV\LmeDI 1|1§>AVDEgl | KEGSH&E%@I& %EE@L KEﬁﬁga 0 2%1\66\[%5 E@%QD‘%% Al Eég@}m
DVL DNPL VAEd Taswmmded/in ysnipbiRyvolimid boledaidn PAY4 hBeese(l.0Bhe DNA- fr@fdent
GGAQELLNAS KOVADAF K. Comput er apalysis of this am no aci d sequenc
reveal s acoﬁﬁigépé)’ﬁg 't\%ﬁS I@P%%%“&ﬂ‘évﬁﬁﬁl&ﬂéﬁlh%ﬁ%%? dngomﬂ > BS108 @ﬁﬁ?ﬁ?ﬂt&%i te
(under i %cti&wmthwllowgmb IRduttid @ bf e maMIfh @HBL e Vehatl $0RinlehfSthe BN A

of Nreningitidis <SEQ ID 11> 5 1 ATGITACGIT. TGACTGCTTT AGCCGIATGC
ACCGCCCT dGegermresadiBbosi0ubrizitecaasr gt TaSEIEFCTGCCCC ACAAGCCAAA
GAACAGGCGG 101 TTTCCGCOGC ACAATCCGAA GGOGTGTCCG TTACCGTCAA AACGGOGCGC 151
GGCGATGTTC AAATACCGCA AAACCCCGAA CGTATCGCCG TTTACGATTT 201 GGGTATGCTC
GACACCT TGy Figdnida WBBPETOTAgARAMRCC GGTTTGTCCG 10 251 TCGATAAAAA CCGCCTGCCG
TATTTAGAGG AATATTTCAA AACGACAAAA 301 CCTGCCGGAA CTTTGTTCGA GCCGGATTAC
GAAAQBCT (e AGEEd BEA corRSHondgEEABGRG i AFCATEATOG 1 SGAPREE QR q i GALRGEE-
TTTGACAAAT 401 TGAACGAAAT CGCGCCGACC ATCGAAATGA CCGCCGATAC CGCCAACCTC 451
AAAGAAAGTHECSISA RAIAGCG TATCGACGCG CTGGOGCAAA TCTTCGGCAA 15 501 AAAGGCGGAA
GCCGACAAGC TGAAGGCGGh AATCGACGCG TCTTTTGAAG 551 CCGCGAAAAC TGOCGOGCAA

GGCAAAGGCA AGGGT GATTT 01 AA GTCOGC CTT
TCTTCACGAC TGG&&%%OI %&e%eﬁmg@é%@%ww@ Fgigin
ATCAAAGAAG 701 GoASREAGRGITCAGERTATC AGCTTTGAAT ACCTGAAAGA GAAAAATCCC 20
751 GACTGGCTGT TTGTCCTTGA GCGOG GCCATCGRCG AAGAGGGTCA 801 GGOGGCGAAA
GACGTGTTGA ACAATCCGCT GGTTGOCGAA ACAACCGCTT

—  BamHI/Xho! or EcoRl/Xhol for cloning into pGEX-KG and further expression of the

-

15 protein as N-terminus GST fusion.

—  EcoRI/Pstl, EcoRl/Sall, Sall/Pstl for cloning into pGex-His and further expression of

the protein as N-terminus His-tag fusion

Each purified DNA fragment was incubated (37°C for 3 hours to overnight) with 20 units of each
restriction enzyme (New England Biolabs ) in a either 30 or 40pl final volume in the presence of
20  the appropriate buffer. The digestion product was then purified using the QIAquick PCR
purification kit, following the manufacturer’s instructions, and eluted in a final volume of 30 or
50p! of either water or 10mM Tris-HCI, pH 8.5. The final DNA concentration was determined by

1% agarose gel electrophoresis in the presence of titrated molecular weight marker.

E) Digestion of the cloning vectors (PDET22B, pGEX-KG, pTRC-His A, and pGex-His)

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



851 GGAAAAAAGG ACAAGTCGIT TACCTTGITC CTGAAACTTA TTTGGCAGCC 901 GGIGECGCGC
AAGAGCTACT GAATGCAAGC AAACAGGTTG CCGACGCTTT 951 TAACGCGGCA AAATAA 25 This
encodes a protein having am no acid sequence <SEQ ID 12; ORF38a>: 1
MLRLTALAVC %&%SP QONSDSAPQAK  EQAVSAAQSE GVSVTVKTAR 51 £AMBbdZhi3E

Rl AVYDLGW KT GLSVDKNRLP YLEEYEK4.TK 101 PAGTLFEPDY ETLNAYKPQL

| I 1| GSRAAKA FDKLNEI APT | EMTADTANL 151 KESAKERI DA LAQ FCGKKAE ADKLKAEI DA
SFEAAKT AAGh§EK@gekiidnlov a3106 380N @eK Mkl 1ihel %Psﬁ:\(%@tof |
SFEYLKEKNP 251 DW.FVLDRSA Al GEEGQAAK DVLNNPLVAE TTAVWKKGOWW YLVPETYLAA 301
GGAQEL L NAfomrthgagshsing the-Qtagrn QrAqyickpl ExirarsieniKit ang the PNAwas elutedrin 80ideduence

(ORF38) s R ' t 4 0 with .. a. .35 10.20 30
50 50 b0 HIZRHCE SRR KRN R Eoo i Ao ARIlcHBy McblloinE G5 of e sl
DSAPQAKEQRSA7AETER GASYIgVIT AREDIAsIdNREs used for each cloning procedure.
11111111212122212112211111112121222222111111111;11:11212111111111111111 orf 38a ‘
M_LRLTALAVCTALAL GACSPONSDSAPQAKEQAVSAAQSEGVSVTVKTARGDVQ PONPE 10 20 30 40 50
60 405 70Tig0Ovee®r pHEXEHES &20modifie@BGEXR2T vector carrying a region encoding six histidine
R AVYDLG\/LD%LSKLGVKTG_S%{D@RL YLEEYFKTTKPAGTLFEPDYETLNAYKPQL . .
11111111 17F94ep1PFTepy Prihe ihrombipclepydeesite 29 $antainme the muilupler glogipg sitg of the
RI AWD.G\@Q&H?I{(R@]&E% RLPYLEEYFKTTKPAGTLFEPDYETLNAYKPQL 45 70 80 90
100 110 120 30 140 150 160 orf 38. pep .
1 1 GSRAAKAFDKLNEI APTI XXTADTANLKESAKE- ASTLAQ F Il 1111111111121111111
11111111% ;211111 50 orf38a

P

| 1| GSRAA R APTI EMTADTANL KESAKERI DALAQ FGKKAEADKLKAEI DA 130 140 150
160 170 180 orf38a
SFEAAKT AATYGHIGH NS doGEEA-GEISORE, GRMob P GHRAMRRAHKECHEHEGRediA BB GETRS0 220

230 240 55 The. conpl ete tr n B sequence (OQRFE38-1) and ORF38a show 98. 4%
i dent 1%y oA PEBX-KG. g g dinplyolumpsf 3ol samolar rasiert P Hotpemeniiyactor wes lisated geing)bpnl

M. RL TAL AVEFINGEBNE QW@%%&?&@&@%%E@%%EM Alahuitc
M_RLTALAVCTALAL GACSP%D APQAKEQAVSAAQT EGASVTVKT ARGDV! PQ\lﬁ)l‘z:th o Bhiniiger pep
Rl AVYDL GV e SioGwds GleShideiNmL rdfin FeYPatii<InGT hRER DY Bt SlaiKEIGlents, ligation was
PErrerr e b e i) i1 14131131235 ) 11001111 11111111111111111 ,orf38-1
R AVYDL GRS vae s SORRNAES Fep A RaeoR SO N B SOt
11 GSRAAKAFDKLNEI APTI EMTADTANLKESAKERI DALAQ FGKKAEADKLKAEI DA 10
PEETETTT ol hdele v drdtrblidce!th febbehbinhule'pldstrlid n'dl dulehihie bekdid' fobluf £! dori DHS competent
15  cells were incubated with the ligase reaction solution for 40 minutes on ice, then at 37°C for 3
minutes, then, after adding 800ul LB broth, again at 37°C for 20 minutes. The celis were then
centrifuged at maximum speed in an Eppendorf microfuge and resuspended in approximately 200ul

of the superatant, The suspension was then plated on LB ampicillin (100mg/m! ).

The screening of the recombinant clones was performed by growing 5 randomiy-chosen colonies
20  overnight at 37°C in either 2ml (pGEX or pTC clones) or Sml (pET clones) LB broth + 100pg/ml
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. 5ul of each
individual miniprep (approximately 1g ) were digested with either Ndel/Xhol or BamHI/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 (1Kb DNA Ladder, GIBCO). The screening of the

positive clones was made on the base of the correct insert size.



orf3B-1 |11 GSRAAKAFDKLNEI APTI EMIADTANLKESAKERI DALAQ FGKQAEADKLKAEI DA

or f 38a. pep SFEAAKTAAQGKGKGLVI LVNGGKMSAFGPSSRL GGW.HKDI GVPAVDEAI KEGSHGQP!
11111122011111111111111111112112111111 1 111111111:1111111111 15 orf38-1
SFEAAKTAAQ%@'@%%Jli VNGGKMBAFGPSSRL GAW. HKDI GVPAVDES! KEGSHCQRIcr/iabd/dses. Pep
SFEYLKEKNP AAl GEEGQAAKDVL NNPLVAESETAVKKGVWYLVPETYLAA 11111171 1111
111111111111111111111:11111111111111111111111111 orf38-1

SFEYL KEKNSPEKFdsHREAAl GEEGQAAKDVL DNPLVAETTAVKKGQWYLVPETYLAA 20 or f 38a. pep
GGAQELLNASKQVADAFNAAK T TTTTTITTITIT111111111  orf38-1 GGAQELLNASKQVADAFNAAK

Comput er AV . ne reveal ed the foll ow ng: .25 Honol ogy
with a | i%%gr 0 etlﬁ?f% Inirltﬁ gfeeegﬁr%%'.ilo evggtéﬁw%(%agb@%ﬁddﬂmmw skgﬁbﬁ% e"l’@?ﬁiﬁg and
|'i po shovefifdheasmbiaemiprottin prodifor. apl e ich adhistrl¥tivad: usd@to transform 30pl of E.coli

EGASVTVKTARGDVQ PONPERI AVYDLGM_ DTLSKLGVKTGLS- VDKNRLPYLEEYFKT 98 EG S VK +
Gr + P+NPBL2I £to9), E.coli KQP {0 (FARC vertodr Eicpld BLRI-DE3 (pET vector), as described |

EGDSFLVKD AL KL NDKVAGVRAKNL P KN 110 . O £38: 99
TKPAGTLFELRVETE RRVRRCE) 1 ECEARAR B e £ 0131 (YoL3e) o pd foinial

Li po:  111clisRinY/ GaYQRpREEA. NBineDleb brh BEROSISOARSL wir6indaaadd Oktd bint 1ARBAMS| S,
it was predicted that this protein fromN. neningitides, and its epitopes,

coul d 35(1Beugmmbs meubsted 3 37C pyrmights thendijuted 1304n R6=d pEEB+ARPIL00ng/BDKDa)
| ' T dj | j d i bed
Above. - Thioo OB, BAMkP SR pUEEL BF, BT ARRLERTAAID 5, TRE R @ Re s REBEG 1y

SDS- PAGE. atBi0g0rifito g3fataiyonsert bgh sletst wtid DR iddidatedyexpofidntinl alohwem seitabldfor
Hi s-fusion protein, and Figure 2B shows the results of expression of the

GST- f Usi oRducorghesprespgn {G.4- orfplid | apd P RO Erarsna$-LGBdor pGEXend pEEX40
Ui onrductiores ign (G-4-88 @ dormkd) 254 PARE! syl

ice, wh | lvsi.s_ (Fi 20). and, EACS
et vt o R vaaER) Y5 the I TRE Al BERXI\ BB VL ¥Rl Clbnftlch, Fodindlta b

sur f ace- eadinerdf M BTG, whedad fahe dabe 6fpGENISSTeH the HifANLBAGARAtid FUPEG Has Shows
plots of hydrophilicity, antigenic index, and AMPH regions for ORF38-1.
Exanpl e @-%’EWMW S PPERincybaGeB R 3QG thei fnabponcentition ebthgaamplgevasicheakad BBEQ | D

e B S Ao i B SR
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H) GST-fusion proteins large-scale purification.

1

A single colony was grown overnight at 37°C on LB-+Amp agar plate. The bacteria were inoculated
into 20mi of LB+Amp liquid 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 énd mixed with 150u1 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 10mi cold PBS for 10
minutes, resuspended in 1m! cold PBS, and loaded on a disposable column. The resin was washed
twice with 2ml cold PBS until the flow-through reached OD,;, of 0.02-0.06. The GST-fusion
30 protein was eluted by addition of 700ul cold Glutathione elution buffer (10mM reduced
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J) His-fusion large-scale purification.

A singlé 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 600ml 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 1mM IPTG
and the culture further incubated for three hours. The culture was centrifuged at 8000rpm at 4°C,
the supernatant 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-HCI, 100mM phosphate buffer, pH 8.8) for insoluble 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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K) His-fusion proteins renaturation

10% glycerol was added to the denatured proteins. The proteins were then diluted to 20pg/ml using
dialysis buffer I (10% glycerol, 0.5M arginine, 50mM phosphate buffer, 5SmM 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 II (10% glycerol, 0.5M arginine,
50mM phosphate buffer, SmM reduced glutathione, 0.5mM oxidised glutathione, pH 8.8) lfor 12-14

hours at 4°C. Protein concentration was evaluated using the formula:

Protein (mg/ml) = (1.55 x ODyg0) — (0.76 X ODj¢0)

25 L) His-fusion large-scale purification

500ml 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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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 OD,,,. 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. 100l 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). 200p] 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. 200pl 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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15  plate, 100pl of diluted (1:200) sera (in blocking buffer) were added to each well and plates

incubated for 2 hours at 4°C. Cells were centrifuged for 5 minutes at 4000rpm, the supernatant
aspirated and cells washed by addition of 200ul/well of blocking buffer in each well. 100u! of R-
Phicoerytrin conjugated F(ab), goat anti-mouse, diluted 1:100, was added to each well and plates
incubated for 1 hour at 4°C. Cells were spun down by centrifugation at 4000rpm for 5 minutes and
20  washed by addition of 200pl/well of blocking buffer. The supernatant was aspirated and cells
resuspended in 200ul/well of PBS, 0.25% formaldehyde. Samples were transferred to FACScan
tubes and read. The condition for FACScan setting were: FL1 on, FL2 and FL3 off; FSC-H
threshold:92; FSC PMT Voltage: E 02; SSC PMT: 474; Amp. Gains 7.1; FL-2 PMT: 539;

compensation values: 0.

25 P) OMV preparations

Bacteria were grown overnight on 5 GC plates, harvested with a loop and resuspended in 10 ml 20mM
Tris-HCl. 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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for 2 hours at 37°C with mxce 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 Iet to grow until OD,, 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 ODy,, of 0.5, diluted
1:20000 in Gey’s buffer and stored at 25°C.
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GDVGKT L KEThedeiiswingastial/ RNAT mavape riasiisatifigdm dbrepiegdiiy <SEQIDVN: ANAGSAA
LI NTAVNGGS LKDXLEANI L AALVNTAHGE AASKI KQLDQ 351 HY! VHKI AHA | AGCAAAAAN
KGKCQDGAI G AAVGE! VGEA ACHINGRIGPITECABGEGT (FEACEAIERECTARZCAYSIRPARAGIYS  GVVGGDVNAA
ARASYRKN NQLSOEERE SIS e SEKRLASI Al C
TDI SRSTECR 501 tbRKQHirtASrTeS Goms¥aAG TEAXCKARE WIS ctActk AYakdloat ALQSYHLNT 551
AAKSW.QSGN  TKPL SEYWSD QYBCYMCPEEEE EAPREIT/REKIFFEAATNGRAGECACKYPEG SFDT
NLXRHLANAD GFSGEGH KO HERESGRRRES e RN onctCiet
20 351 GCGACACCAA AGGCTTGRAT TTTGCGAAAG AAACGGCTGG sACGAACGHC

401 GACACCACGG TTCATCTGAA CGGTATTGGT TCGACTTTGA CUCGATACGCT

451 GCTGAATACC GGAGCGACCA CAAACGTAAC CAACGACARD GTTACCGATG

501 ACGAGAAARA ACGTGCGECA AGCGTTABAAG ACGTATTAAR CGCTGGCTGGE

551 ARCATTAAMAG GCGTTAAACC CGGTACAACA GCTTCCGATA ACGTTGATTT
25 601 CGTCCGCACT TACGACACAG TCGAGTTCTT GAGCGCAGAT ACGAAAACAR

651 CGACTGTTAA TGTGGARAGC AAAGACAACG GCAAGAAAAC CGRAAGTTAAR
701 ATCGGTGCGA AGACTTCTGT TATTAARGAA ARAGAC...

This corresponds to the amino acid sequence <SEQ ID 2; ORF40>:

1 . .TLLFATVOAS ANQEEQEEDI, YLDPVQRTVA VLIVNSDKEG TGEKEKVEEN

30 51 SDWAVYFNEK GVLTAREITX KAGDNLKIK(Q NGTNFTYSLK KDLTDLTSVG
101 TEKLSFSANG NKVNITSDTK GLNFAKETAG TNGDTTVHLN GIGSTLEDTL
151 LNTGATTNVT NDNVTDDEKK RABRSVKDVIN AGWNIKGVKP GTTASDNVDE
201 VRTYDTVEFL SADTKTTTYN VESKDNGKKT EVEIGRKTSV IKEKD. .,

Further work revealed the complete DNA sequence <SEQ ID 3>

35 1 ATGAACAAAM TATARCCGCAT CATTTGGRAT AGTGCCCTCA ATGCCTGGGET
51 CGTCGTATCC GAGCTCACAC GCAACCACAC CAARCGCGCC TCCGCRACCS
101 TGAAGACCGC CGTATTGGCG ACACTGTTGT TTGCAACGGT TCAGGCAAGT
151 GCTAACAATG AAGAGCAAGA AGAAGATTTA TATTTAGACC CCGTACAARCG
201 CACTGTTGCC GTGTTGATAG TCAATTCCGA TRAAGAAGGC ACGGGAGAAA
40 251 AAGAABAAGT AGARGAARAT TCAGATTGGG CAGTATATTT CAACGAGAAR
301 GGAGTACTAA CAGCCAGAGA AATCACCCTC AARAGCCGGCG ACAACCTGAR
351 AATCAMACAR RACGGCACAA ACTTCACCTA CTCGCTGRAA AAAGACCTCA
401 CAGATCTGAC CAGTGTTGGA ACTGAAAAART TATCGTTTAG CGCARACGGS
451 AATARMGTCA ACATCACBAG CGACACCAAR GGCTTGAATT TTGCGARRGA
45 501 BACGGCTGEC ACGARCGGCG ACACCACGST TCATCTGAAC GGTATTEGCTT
551 CGACTTTGAC CGATACGCTG CTGAATACCG GAGCGACCAC ARACGTAACC
601 AACGACAACG TTACCGATGA CGAGAAAAAA CGTGCGGCRAA GCGTTAAAGA



40 651 ETXTDI EG T RI KYEI PTLD RTGKPDGGFK ElI SSI KTVYN PKXFXDDKI L 701
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GGTACATCEG, 10 151
201 GTT%E&?‘?"S@?
TGAT

CGA

TTCTCTA g! TTGGAEW

GGAA TTGGEECECEC GTTTGTTCCG GCATCTGCTT 301 TCCCTGCCTT TATCCTATTT

S
TTTCTTGACC GGICA( 40 knchid

\J

EATACGA

3 GTCGGTGGT

ACAAGGTGCT

GCTTTGITGG TGGTGICGCT

251 CTTCACGTAT

GCCGGTGATG 451 IFGGFVRTAOAK

301 -

251°

201 NDNVTDDEKK RAASVK

SADTKTTTVN
TREGEGLVTA

STV ] I S
GUFEXEAGT @GD@@T@@'@U@TM’ EEGETT CGITG

VESKDNQv T
KEVIDAVNER

BTtk coaorbnbel

N AGWNIKGVKP GTTASDNVDF VRTYDTVEFL

1501
CG GIGCTGATTA

TCGCCCACCG TCTGRECAETERGATEAA XD 1T BTN CAUATCCENFGWCAIDEGREATG GATAAAGGCA

GGATTGTGEA AGOCHACEAGARBE 1 CIREbRR A ekkoNiove) CHvREME Chvridiaia > 1AT TACOGCT

ATCTGIATGA
551

501 GVAQNLNNRI DNVDGNARAG IAQAIATAGI VOAYLPGKSM MAIGGGTYRG

EAGYAIGYSS ISDGGNWILIX GTASGNSRGH FGASASVGYQ W*

Further work identified the corresponding gene in strain A of N.meningitidis <SEQ ID 5 >:

40

45

50

55

60

65

ATGAACAAAA TATACCGCAT CATTTGGAAT

CGCCGTATCC
TGAAGACCGC
GCTACCGATG
CGTAGGGAGC
TATCATTATC
GTAGTTACCC
TGAAAARCACC
CAGGCCTGAT
AAGAARGTCA
AACGGCTGEGE
CGACTTTGAC
GGTAACCNAA
GRATGCGGGT
AATCAGAARA
AGCGCAGATA
CAAGAGAACC
ARGACGGTAA
ACAGACGAAG
AARCRAGGCT
GTCAAGCTGA
GCTAGTGGTA
CATCACTGTT
AGCTGCAAAR
TCGGGCAARG
TGAARCCGTC
GTAARARATAT
TCGCTCEGCG
CGCGTTGAAT

GAGCTCACAC
CGTATTGGCG
RAAGATGARAGA
ATTCARGCCA
ARTGACTAAC
TCAAAGCCGG
ARTGCCAGTA
CAATGTTGAN
ACATCATARG
ACGAARCGGCG
CGATACGCTT
GTACACATTA
TGGAATATTA
TGTCGATTTC
CGNAAARCAAC
GAAGTTAAAR
GTTGGTTACT
GCGAAGGCTT
GGTTGGAGAR
CAAGTTTGAA
ARGGTACAAC
ATGTATGATG
CAGCGGTTGG
TCATCAGCGG
AACATTARATG
CGACATCGCC
CGGGGGCAGA
GTCGGCAGCA

GCARCCACAC
ACACTGTTGT
AGAAGAGTTA
GTATGGARGG
GRCAGCAAGG
CGACAACCTG
GCTTCACCTA
ACTGAAAAAT
CGACACCAAL
ACACCACGGT
GCGGGTTCTT
CACTCGTGCA
AGGGTGTTAA
GTCCGCACTT
GACNGTTAAT
TCGGTGCGAA
GGTAAAGGCA
AGTGACTGCA
TGAARACAAC
ACCGTTACAT
TGCGACTGTA
TARATGTCGG
ARTTTGGATT
CAATGTTTCG
CCGGCAACAR
ACTTCGATGG
TGCGCCCACT
AGGATGCCAA

AGTGCCCTCA
CAARACGCGCC
TTGCAACGGT
GAATCCGTAC
CAGCGGCGAA
AATTTGTAGR
ARAATCAARC
CTCGCTGARA
TATCGTTTGG
GGCTTGAATT
TCATCTGAAC
CTGCTTCTCA
GCARGTATTA
ANNNGGCTCA
ACGACACAGT
GTGGARAGCA
GACTTCTGTT
AAGGCGAGAA
ARAGAAGTGA
AACCGCTAAT
CAGGCACARA
AGTAAAGATG
CGATGCCCTA
CCAARGCGGT
CCGAGCRAGG
CATCGAGATT
CGCCGCAGTT
TTAAGCGTGG
CARACCCGTC

ATGCCTGNGT
TCCGCARCCG
TCAGGCGBAT
ARCGCTCTGT
TTGGARACGA
CCCATACATA
AAARCACCAR
ARRGRCCTCA
CGCARACGGC
TCGCGAAAGA
GGTATCGGTT
CGTTGATGCG
AGGATGTGTT
ACARCTGGTC
CGAGTTCTTG
ARGACAACGG
ATTARAGARAA
TGGITCTITCT
TTGATGCAGT
GGTCARACAG
TGTAACCTTT
ATCARGGCAA
ARCGTCAATC
TGCAGGTTCT
GAARGATGGA
AGCCGCAACG
TTCCAGCGTT
ATGACGAGGG
CGCATTACCA



1701 TTTACAGAAC GGGTAG This corresponds to the am no .aci d sequence <SEQ I D
26; ORF39>: 25 1 .. KFDFTWFI PA VI KYRRLFFE VLWSWLQL FALI TPLFFQ VWWNDKVLVHR
51 GFSTLDWSV ALLWSLFElI VLGGLRTYLF AHTTSRI DVE LGARLFRHLL 101 SLPLSYFEHR
RVGDTVARVR ELEGBNELT GQALTSVLDL AFSFI FLAVM 151 WYYSSTLTWpM
.............................. 30 50163-......... .... |CANRT Ve D ALRLST
VKTAHRI | AM DKGRI VEAGT 551 QQELLANXNG YYRYLYDLQN G* Further work reveal ed

t he conpl et e nuclé&lot ATFBCASERPUCIAFERET $IOGAXE T TAGRARTG TAYTACRA@E TT AT CCGCACC

T OG0 CT T T GO R AREIACE I OPAE 2k PERACIIRE SOEMERAA COUOCAATCC
TGCCGATATA CAGCArmeﬁG@dssmaﬁﬁmiﬁ@emmﬁé@@ GEITRIABATG AAACGCAATG
GCTGTTAGCC 151 % EITACETE ,A; TEPEASCEIREIBACTATTAAACG 201
TTTGGCTATG GCGA :..q heh] GACCAACE T8 ATTTCATTTT
GGOCAAAACA GACGGTGAGS GTGAGCATGC CCAATTTTTG. 301 ATACAGGATT TGGTTACGAA
TAAGT CTGCRlismepiesraryteimnvingamin aid sgyency SPRRARG OB¥HEnsGECA AACTGATATT.
GGTTGCTTCC CGCGCTTCGG 401 TATTGGGCAG TTTGGCAAAG TTTGACTTTA CCTGGTTTAT
T%HA 451 ATCANKICONCROUSYAG LI GETECY@R CGGTGGTGIT 501
GCA TT GCGCT I Tﬁ@%ﬁgﬁfg %ﬁ AGGTGCTGGT
ACATCGGGGA TTCTClACTHkv {ieArkGaist Eﬁﬁa@eaﬁ@@ﬁfﬁ A bsTo O Tz RGG TGTCGCTGTT
TGAGATTGTG TTGCGEBGTINXFTHTIRBARIHIN LN HQUAXGE TTFCEAN OATRCIREEFE CACGTATTGA

TCTCGHTTC GacoogEETie Rt iess iR e Corar o

GCACAGACGRA 751 EHGCHSECHTAVCEETHEETTGE s GASEaM A TTCGCAATTT 801
CTTGACCGGT CAGECHITGES UGFTTEERERPS®51 TCTTTCTGGEC
GGTGATGTGG TATTACAGGLK: %%Gﬁﬁﬁﬁm ML r Ok Gilobsiel, TGOCTGCCTA
TGCGTINTGCG _rCXE(X:BH"TTuEAEYEQG§ECE33ﬁGENWii5@&Tﬂﬂ§ﬁ§§§[ﬂﬁé&§§ﬁT@Eﬂﬁﬁ?CBAI“:[B ATAAGITCGC
GCCGCAAT 1001 TITTAGI A GTA

COoeAT o S R A N P PO RO ORA P B G P AR WO
99/36544-&&;%ﬁ§ﬂﬁkﬁ@&@§ -75 1101 GGCCTTCGGEGA TTTCGCGEGTAA CGAAGTTGEC
GCGTGGTCGCEC CAGCAEEEGEG 1151 TCCAGCTGAT TCAGAACGCTG GTGACHEETEG CGACETITGETIG
GATTGGECGCA 1201 CGGECTGGTAA TTGAGAGCAA CCTGACGETG lg,GGCAG(Zl'OGA TTGC;&;TTTAA
1251 TATGCTCls2f 0GeACAGCGTI GG CGGECCECCTGT TATCCGLT By ASCALGEE ST 1.ip w304

GCCA ITT CCA GCGTG

CGACE:%GAA TEEETTCG &S?“ i ﬁrﬁ%"%@&é % )&CI;%IC;CG

AACATGTCGA TTTCCGCT AT AAGGCGGACG 1451 GCAGGCT GAT TTTGCAGGAT TTGAACCTGC

6{33'T§33G{33 (XBGg%% %ép VLIVNSDKEGTGEKEKVEEN SDWAVYFNEKGVLTAREITXKAGDNLKIKQN —————— GT
lozzze Qledl 12 oz oxr ot | HH AR 12
orfd0a VGSIQASMEGSGELETISLSMTNDSKEFVDPYIV--——VTLKAGDNLKIKQNTNENTNAS
70 80 80 100 110 120
35 90 100 110 120 130 140
orf40.pep NETYSLKKDLTDLTSVGTEKLSFSANGNKVN [ TSDTKGLNFAKETAGTNGDTTVELNGIG
AR I N A R AR AR R A RN AR R R R R R A R R R AR REEER
orfada SFTYSLKKDLTGL INVXTEKLSFGANGKKVNIISDTKGLNFAKETAGTNGDTTVELNGIG
10 130 140 150 160 170 180
150 160 170 180 190 200
orf40.pep STLTDTLLNTGATTNVTNDNVTDDEKKRAASVEDVLNAGWNIKGVKEGTTA--SDNVDEY
FEETETD sz 2 N A RN AR AR R R R AR
orfdla STLTDTLAGSSAS-HVDAGNXST- Y TRAASIKDVLNAGHWNIKGVKXGSTTGOSENVDEY
45 130 200 210 220 230 240
210 220 230 240
orfi0.pep RTYDTVEFLSADTKTTTVNVESKDNGKKTEVKIGAKTSVIKEKD
IR SRR RN R R AR R E R AR R R R AR RRRR RN
50 orféda 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 10 50 60
55 orf40-1.pep MNKIYRITWNSALNAWVVVSELTRNHTKRASATVKTAVLATLLFATVOASANNEEQEEDL
PR ELR TR R R B TPV ER BB B R PR b beslae st
orfd0a MNKTYRI IWNSALNAXVAVSELTRNHTKRASATVKTAVLATLLFATVQANATDEDEEEEL
10 20 30 40 50 &0
60 70 80 90 100 110 119

orf40-1.pep YLDPVORTVAVLIVNSDKEGTGEXEKVEEN- SDWAVYFNEKGVLTAREITLKAGDNLKIK
O O I I I - O I I T AR A | HE IIIlIIIHIl



1501 CTGGGGATTG TGGGACGTTC GGGGTCGGGEC AAATCCACAC TCACCAAATT 10 1551
GGTGCAGCGT CTGTATGTAC CGGAGCAGGG ACGGGTGITG GTGGACGGCA 1601 ACGATTTGGC
TTTGGCCGCT CCTGCCTGGEC TGCGGCGGCA GGTCGGCGTIG 1651 GTCTTGCAGG AGAATGTGCT
GCTCAACCGC ALCG ACAATATCGC 1701 GCTGACGGAT ACGGGTAT Goef/isd/asatd\ CG
CATTATCGAA C 1751 TGGCGGGOGC . ACACGAGTTT ATTATGGAGC TGCCGGAAGG
CTACGGCACC 15 1801 GTGGTGGGCG AACAAGGGGEC CGGCTTGTCG GGCGGACAGC GGCAGCGTAT
1851 TGCGATTGEE 0€GCCCGT FARS VIRGAOCGANRGEC BEGIATFONG: v TR INCAT @ LKA@B 1Kk TAAGCCACCAG
CGCGCTGGAT TATGAAAGTG AACGAGCGAT!TATGCAGAAC 1351 ATGPAGGCCA TRSCGCCAA
CCGGACGGTG CTGATTATCG ©BCACCGTCT 13601 GTﬁGACTGTIsoAAAAC@@CAC A@@@GATCAT
TGOCATGGAT ARRBCCAGTA 2MN205TSTFLIGIAN | (DET UCIEEAEATI ATHE

GAACGGATAT 2184, TACCOCE R AL s A%%%Gm% ﬁg;ﬁﬁagnds to
the am no acid sequence <SE@ | D 28,30 ORF3948>: 1 Msl VSAPL

HG ADI QHEFCTSAQS DLN ‘lﬁt AKSLGE_KAKYV VRQPI KRLAM ATLPALWACD
DGNHFI LAKT DGEGRHAGEL &s@% NSNS AT Y SR MAS RS GSLAK
FDFTWFI PAV 151 IKYRRLFFEVI |L1VVBV\L|Q]LH|ALI TPLFtFQV VMDKYLVHRG! RSINEPMYSVA 201
LLVWSLFEI V LCH4YTYLFA HPT%’F%E % CRIRYEHY GEW_TSW FEDVENRGUINIYRXGE R\ RE
LEQ RNFLTG QALTSVLDLA FSFI FLAVMAV STLTWAC 301 LASLPAYARR SAFI SPI°LRT
RLNDKFARNA DNQSFLVES|I TAVGTVA4ANVA 302951 VEE’Q\/ITQ?V\D?NQ.AAYMASG FRMBKL AVG

VARG Ao NAD NG P A R I O e B Ra S 501

LG VAESGSG KSTLTKLVQR LYVPEGERVL VD@ﬂDLALAmPAV\LRR@/GV 5550 VLQEMLLNR

SI RDNI ALTD TGVPLERI | E AAKLAGAEF | MEL,PEGYGI,35 601, \WV A A
RALI TNPRI L | EDEATSALD YESERAdsMaNcEabiacivt )&ﬁﬁﬁe@b&a MA £hAVD
KGRI VEAGTQ QELLAKPNGY 701 ! YRYLIYDLIONG! ¥l 1 Ogd ut@ﬂlmman¥snsnmﬂ|thnsnan1no acid
sequefice gave@™t*ig fol | oW TG F:65 U1 T Sa1g OOy W Gha rerEered from-

N. menineitidis (straln Al 40 ORF39 shows 100% i dentity over a 16baa overl ap

\PQMF'[[)ET;&QI g;\F/l %%Eﬁlga %?IIIP?%FFI‘IVV%VTIIIW% t3§%'ﬁﬁ<i\§%§20 3%%}::?;; gga PP

AVL SFAEFSNRY S&¥ilos LVASRASWLG@LP 0 130
140 150 160 40 50 60 70 80 9B° orf3§’.° 410
FALI TPLFFQ\/VI\/DKVLVHRG:STLDWﬁVALLWSgFEI VLGG_RTYLEA}—ITTSRI .QVE 50 440
R Sl iy o T e
orfdla SKGKMDETVNINAGNNIEIéRNGKNIDIATSMAPQFSSVSLGAGADAPTLSVDDEGALNV
420 430 440 450 460 470
40 480 4%0 500 510 520 530

orf4Q-1.pep GSKKDNKPVRITNVAPGVKEGDVTNVAQLKGVAONLNNRIDNVDGNARAGTIAQATATAGL

PR TrErhreni ety veeedr Per e e b b e e e b e b ety
orfdla GSKDANKPVRITNVAPGVKXGDVTNVIQLKGVAQNLNNRIDNVDGNARARGIAQATIATAGL

45 480 490 500 510 520 530
540 550 560 570 580 550
orf40-1.pep VOAYLPGKSMMAIGGGTYRGEAGYAIGYSSI SDGENWI TKGTASGNSRCHFGASASVEYQ
AR RN RN AN RN R R R R RN RN AR R AR RN AR RRERRERA R
orf40a VOAYLPGKSMMATGGGTYRGEAGYAIGYSSISDGGNWI IKGTASGNSRGHFGASASVEYQ
50 540 550 560 570 580 590

orf40~1.pep WX
orf4Da WX

55  Computer analysis of these amino acid sequences gave the following results:

Homology with Hsf protein gncoded by the tvpe b surface fibrils locus of H.influenzae
(accession number UJ41852)

ORF40 and Hsf protein show 54% aa identity in 251 aa overlap:

orf40 1  TLLFATVOASANQFREQEEDLYLDPVQRTVAVLIVNSDXXXXXXXXKXXXNSDWAVYFNEK 60
60 TLLEATVOA+A E++F LDPV RT VL +5D NS+W +YF+ K
Hsf 41 TLLFATVQANATDEDEE----LDPVVRTAPVLSFHSDKEGTGEKEVTE-NSNWGIYFDNK 95

Orfd0 61 GVLTAREITXKKAGDNLKIKON--——-- GTNFTYSLKRDLTDLTSVGTEKLSFSANGNKVN 114
GVL A IT RAGDNLKIKON ++FTYSLKKDLEDLTSV TEKLSF ANG+KV+
65 Hsf 96 GVLKAGAITLKAGDNLKIKONTDESTNASSFTYSLKKDLTDLTSVATEKLSFGANGDKVD 155



orf 39a FALI TPLFFQVVMDKVLVHRGFSTLDVWWSVALLWSLFEI VLGELRTYLFAHTTSRI DVE 170 180
190 200 210 220 100 110 120 130 140 150 55 orf39. pep
LGARLFRHLLSLPLSYFEHRRVGDTVARVRELEQ RNFLTGQALTSVLDLAFSFI FLAVM

111111111111% o B o I I O T e R M Y G e o
LGARLFRHLLSL YFEHRR\/GDTVAR\/RELEQ RNFLFGQALTSVLDLAFSFI FI . AVM 230 240 250
260 270 280 60 160 170 180 190 200 210 orf39. pep WrYS

STLTVWVLASL RLSTV, VO 99/ 36544
PCT/ | B99/ 0010%%ié %E %T%EEFEE%S%%ﬁif&é@ﬁé%f6%&2&@%@%@&;&%“”“%%5

WY YSSTY TWVL ASE PAY/AE VB APNSREARTRE NDRFARNABINBA WESILT Y SRVIARTR2802300 310
320 330 340 QREAY-ibsandviRRiaaviehomsSodieitRRt dnbiornfdlnRamaVel 1ap: 5
orf39-1 pep MBI VSAPL PADBARGNIESHYHG ARNPADI ST SAQSDL NEEQAK [mAAK S| GL KAKV
111111111111 78111142 A A AT R B Y 5 S A EF PR v A VY § TR NGRT TEVHE 3 269

MBI VSHPL PAL SAlzE40L AHY HBRTSANPADIZ GHEFCT SAQSDLNETQALLAAKSLGLKAKY  or f 39- 1. pep
VRQPI KRLAMATLFP V\Wﬁ%ﬁ GEHAQFLI QDLVTNKSAVLSFAEFSNR 10
1111111111111111117111 1 11111:11111:1111112111111111 orf39a
VRQPI KRL ADRF4 bloAKTIMEGEHAQYLI QDL TTNKSAVLSFAEFSNR  or f 39- 1. pep
YSGKLI LVASRASVL GSLAKFDFTWEI PAVI KYRRLFFEVLWSWLQLFALI TPLFFQV

RN i ﬁl_ 111 1% 16kdebt 1ba1s54y1 dd:1 dhd Iskddhdt kﬁ@g&lﬂlﬁ&iﬁ&lh&ngﬁi 9§4339a
YSGKLIL VASRASYE@S|A } EHRRE FFEVE RALITPISERQY or f 39- 1. pep
VNDKVLVHRG:STL%WAﬁT;\RﬁfI’—Lg EASYERRETTER® (B GARLFRHLLS

L1111 111111 JobdA111 196l $avkdrr it tsbidrvttidariidamioddsk1411111111111  or f 39a

VVDKVA VHRGESTL DVVSV, 0 GARLFRHLLS 20 orf39-1. pep
LPLS HRRV(ET’VXV é}E’L%@g %@%@Eg F‘QE%% SSTLTVWV

1111111111111 3dck =1 1611 1714 b1ds] 1 Bt F10. 5301818 2011 1433014  orf 39a

L PL SYFEHRRVGDTYRRVRET EGHRAIFI rERAE PSVAYER AFSEPSY [ YMAYYSSTLTWV 25 or f 39- 1. pep
LASL PAYAFWSARL SR L RTRL MKEARMAINGREMES AT YSAMAYEPQVIT QRVD
1111111111111114111111 4 KACDYIKIRONTEF RS ETTkqon? 1141111111111 or f 39a

LASL PAYAFWSAFPESF L RTRL KB RRNASNEBEMOEST RS FIRARAVEPQVTQRWD  or f 39- 1. pep
NQLAAYVASGFRV B d-A\WERQRMOE b Qish. VEMAEL W GARLIYE ESKL FMSl ABNVLS 30
11112300111111 Tdehtcied $1207291 17311 2ds1 1ib#d £1257490 1968) 11111111111 orf 39a
NQLAAYVASGF AVVERORVC - QK MT VA TH ML GARLY! FSKLTVGQLI AFNMLS - or f 39- 1. pep
GQVAAPVI RLAQL QQVG GWAE EInk: LMAP BEAGEkitAL PDI RGEI TFEHVDFRY

111114111111 Fpick1 114391 SPXASEETNEEVY TAITREENFARCE 11467 1111111111111 35 orf 39a

GQUAAPVI RLAQLWCREQQYS!, SYARL G, LNARTENASSHLAL RDA REEI, TFEHWDRRY  or f 39- 1. pep
KADGRLI LQDLNL RidrAGENY & MERSGHEKSHs Iy RL2VEEQRRYVL VDGNDLALAA

Query: 169 TNGDTTVHLNGIGSTLTDTLAGSSASHVDAGN 200
40 T D +HLNGI STLTDTL S A+ GN
Sbict: 1469 TGDDANIHLNGIASTLTDTLINSGATTNLGGN 1500

Score = 92 (40.7 bits), Expect = 1.5e~116, Sum P{ll) = 1.5e-116
45 Identities = 16/19 (84%), Positives = 19/1% (100%)
Query: 206 RAASIKDVLNAGWNIKGVK 224
RAAS+KDVLNAGWN++GVK
Sbjct: 1509 RAASVKDVLNAGWNVRGVK 1527
50 Score = 90 (39.8 bits), Expect = 1.5e-116, Sum P(11) = 1l.5e-116
Identities = 17/28 (60%), Positives = 20/28 (71%)
Query: 226 STTIGQSENVDEVRTYDTVEFLSADTTTT 253
S Q EN+DFV TYDIV+F+S D TT
55 Sbict: 1530 SANNQVENIDFVATYDTVDFVSGDKDTT 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



PLUULLEEEEEE i1 11111111111111¢11111111 111 111111111111 orf 39a

KADGRLI LQDLNLRI RAGEVLG VGRSGSGKSTLTKLVQRLYVPAQGRVLVDGNDLALAA 40 orf 39-1 pep
PAW.RRQVGVWLQENVLLNRS| RDNI ALTDTGVPLER! | EAAKLAGAHEFI MELPEGYGT
C1111111111 4 dokedh11111111C111111111111 11111111111111111 1pePidodBias
PAW.RRQVGWLGENVLLNRS! RDNI ALTDTGVPLER! -66EAAKLAGAHEFI MELPEGYGT 45 or f 39- 1. pep
VWGEQGAGL SGGQRQRI Al ARAL| TNPRI LI FDEATSALDYESERAI MONMQAI CANRTV
11111111 fekalfslof edpdshibh bi the GETHhdibA IlA ad mﬂﬂeﬂ}haﬁbibhmaim usedltd FQBunise

VWGEQGAGLS | Al ARALI TNPRI TSAL DYESERA MONVIAl CANRTV. _ or  39- 1. pep
LI | AHRL ST E’| %@ﬂé‘éﬁ’ ‘@#&QEAIQENEW apeiericidal assay (Figure 1D), and
1111111 1% il

| AVDKGRI VERGT Bt LARR %%%WM%%’%‘%&%%@ Rl oo

sequencethaSER 4 Beftd iIminenogen ATGTCTATCG TATCCGCACC GCTCCCCGCC CTTTCCGCCC
TCATCATCCT 51 CGCCCATTAC CACGGCATTG CCGCCAATCC TGCCGATATA CAGCATGAAT 55
101 TTTGTACTTC CGCACAGAGC GATTTAAATG AAACGCAATG GCTGTTAGCC 151 GCCAAATCTT
TGCGAT TGRizucdEshamspotaritedophilicity; natigumiciadsx, anh AVPHIEE sfGo0RRAT-ITAC
CCGCATTGGT ATGGTGTGAT GACGGCAACC 251 ATTTTATTTT GGCTAAAACA GACGGTGGEGG
GTGAGCAT TATCTA 301 ATACAGGATT TAACTACGAA TAAGTCTGCG GTATTGTCTT
TTGCCGAA 1 TTCTAACAGA TATTCGGGCA AACTGATATT GGITGCTTCC CGCGCTTCGG

401 TATT G TTT TTTGACTTT AT TCCG A 451 ATCAAATACC
Gﬁ? ‘@E;QF%@W @6&"&@6‘#@@@ BCGCTGATTA

CGCCTCTGTT TTTCCAAGTG GTGATGGACA 551 AGGTGCTGGT ACATCGGGGA TTCTCTACTT
TGGATGTGGT GT Jsegﬂ G TTGGGCGGTT
TGCGEACGTA 651 13T | b GGCGCGCGTT WO
99/ 36544 PCT/ | B39! OG%@GTTC?MT@GPG@MAC@@TJ@@ETE@@@T@CCTTTAT CCTATTTCGA
GCACAGACGA 751 ST GRSt ‘ A o TTCGCAATTT 801
CTTGACCGGT CACIB@&JT&%GEEEE@CEE@% AL, , TCTTTCTGGC
GGTGAYTGTGG TATTACAGETSCACAIST. MWACQEC%QCGTW TGCCTGCCTA
TGOGTTTTGG TCGGGAT Tﬁﬂmmﬁ“@ﬁ? XSG ATAAGTTCGC
GCGCAATGCA GACAACCAGT 1001 CGITTTTAGI AGAAAGCATC ACTGCGGTGG GTACGGTAAA
GGCGATGGHESs canspords GRieconn aiheanaceASERIPTEcCBRI3SAATCAGTTGG CGGCTTATGT
1101 GGCTTCGGGA TTTCGGGTAA CGAAGTTGGC GGTGGTCGEC CAGCAGGGGG 10 1151
TGCA GAT Tmmm@L@fmmﬁmmmmwm1 CGGCTGGTAA

TTGA T e e ton | AEEXEIEIFCG GGACAGGTGG

e
CGGOGCCTGT  TATOGSN THisakdabke KD

Further work revealed the complete nucleotide sequence <SEQ ID 9>:

1 ATGTTACGTT TGACTGCTTT AGCCGTATGC ACCGCCCTCG CTTTGGGCGC

25 51 GTGTTCGCCG CAAAATTCCG ACTCTGCCCC ACARGCCAAA GAACAGGCGS
101 TTTCCGCCGC ACABAACCGAA GGCGCGTCCG TTACCGTCAA AACCGCGCGC

151 GGCGACGTTC ARATACCGCA ARACCCCGAA CGCATCGCCG TTTACGATTT

201 GGGTATGCTC GACACCTTGA GCAAACTGGG CGTGAAAACC GGTTTGTCCG

251 TCGATAAAAA CCGCCTGCCG TATTTAGAGG AATATTTCAA AACGACAAAR

30 301 CCTGCCGGCA CTTTGTTCGA GCCGGATTAC GAAACGCTCA ACGCTTACRA
351 ACCGCAGCTC ATCATCATCG GCAGCCGCGC CGCCRAGGCG TTTGACAART

35

40

45

50

1
51
101
151
201
251

TGAACGAAAT
ARAGARAGTG
ACAGGCGGAA
CCGCGARARC
RACGGCGGCA

CGCGCCGACC
CCAARGAGCG
GCCGACAAGC

ATCGARRTGA CCGCCGATAC
CATCGACGCG CTGGCGCAAR
TGAAGGCGGA AATCGACGCG

TGCCGCACAR GGTAAGGGCA - AAGGTTTGGT

AGATGTCGGC

GCTGCACAAR GACATCGGCG

GCAGCCACGG

GGTGGCGCGC

TCAGCCTATC

AAGAGCTGCT

TRACGCGGCA AAATAA

This corresponds to the amino acid sequence <SEQ ID 10; ORF38-1>:

TTTCGECCCG TCTTCACGCT

CGCCAACCTC
TCTTCGGCAA
TCTTTTGAAG
GATTTTGGTC
TGGECGECTE

TTCCCGCTGT CGATGRAATCA ATTAARAGAAG
AGCTTTGAAT ACCTGAAAGA GAAAARATCCC
GACTGGCTGT TTGTCCTTGA CCGAAGCGCG GCCATCGGCG ARGRAGGGTCA
GGCGECGAAR GACGTGTTGG ATARTCCGCT GGTTGCCGAR ACAACCGCTT
GGRAARAAGG ACAGGTCGTG TACCTCETTC CTGABACTTA TTTGGCAGCC

GAATGCAAGC ARACAGGTIG

CCGACGCTIT

MLRLTALAVC TALALGACSP ONSDSAPQAX EQAVSAAQTE GASVTVKTAR

GDVQIPQNPE RIAVYDLGMI. DTLSKLGVKT GLSVDKNRLP YLEEYFKTTK
PAGTLFEPDY ETLNAYKPQIL IIIGSRAAKA FDKLNEIAPT IEMTADTANL
KESAKERIDA LAQIFGKQAE ADKLKARIDA SFEAAKTAAQ GKGKGLVILV
NGGKMSAFGP SSRLGGWLHE DIGVFAVDES IKEGSHGQFI SFEYLKEKNP
DWLEVLDRSZ AIGEEGQAAK DVLDNPLVAE TTAWKKGQVV YLVPETYLAA



1301 GGCAGGATTT CCAGCAGGTG GGGATTTCGG TGGCGCGTTT GGGGGATATT 1351 CTGAATGOGC
CGACCGAGAA TGOGTCTTCG CATTTGGCTT TGOCCGATAT 15 1401 CCGGGGGGAG ATTACGTTCG
AACATGTCGA TTTCOGCTAT AAGGCGGACG 1451 GCAGGCTGAT TTTGCAGGAT TTGAACCTGC
GGATTCGGGEC G 1501 CTGGGGATTG TGGGACGTTC GGGGTCCGGRMMb/asiAC
TCACCAAATT GCAGCGT CTGTATGTAC.-§/8G0GCAGGG ACGGGTGTTG GTGGACGGCA
1601 ACGATTTGGC TTTGGCOGCT CCTGCTTGGC TGCGGCGGCA GGTCGGCGTG 20 1651
GTCTTGCAGG AGAATEIRGFATEIIEA/ACVISENASEAT ACGCG ACAATATOGC 1701 GCTGACGGAT

[

ACGGGTAT CRAAGHA

AT ATCoA st DA e o s te R pd Pkl
GGCGGACAGpid ABEAKHERE Aife (ﬂﬁ&ima'ct)CGATTGCC CGCGCGTTAA TCACCAATCC GCGCATTCTG
ATTTTTGATG 25 1901 AAGCCACCAG CGCGCTGGAT TATGAAAGTG AACGAGCGAT TATGCAGAAC
1951 ATGCAGGCCA TTTGCGCCAA CCGGACGGTG CTGATTATCG CCCACCGICT 2001 GITCCACTGIT
AAAACGCCADrAGOREA TRATiFHbesnBEaTHHR\GREACRAIn A0S V. AFGTEGHAGSEQIBAAGACAG |
CAGGAATTGC TGGCGAAGCC GAACGGATAT 2101 TACCGCTATC TGTATGATTT ACAGAACGGG TAG
30 Thiss encodes alpm‘emmwmal\wnmgmammoccﬂmed Asempmce:m@mstD 30> 1

MSI VSAPLPA LSALI mﬁﬁﬂ - N

VRQPI KRLAM ATLPAi_s A e ! VLSFAEFSNR
YSGKL LVAS RASVLIBLNGGEMWWTG&&EMWQR@F@AAEWE@F ALl TPLFFQV '
e o Bt
LPLSYFEHRR 251 Lok EOVWE YYSSTLTV\YN 301
LASLPAYAFW SAFI SFqlLRFAWB@KF%F@%GHQN%ﬂ:WSB CTIVGTR R ARECAAZEE  VEPQMIT

NGLARVASG FRTKAVKEERSI0 SRR A ggéﬁszgwﬁﬁs%gg@w AL

GQVAAPVI RL  AQLWQ¥: Qddcdoh ARG el obtrbatdNARE: | TEEHVDFRY

KADGRLI LQD LNLRI RAGYCSTHEREA VDGNDLALAA
PAW.RRQVGY 551 %Q@%@iﬁ%@ﬁ%&ﬁf@ﬁé@iﬁﬁﬁ%@ | MELPEGYGT = 601
WGEQBAGLS GGQRQRII Al hcteatricT NRRIccT ok DEABSALE crezstsest Madhcediod MQAI CANRTV

LI I AHRLSTV KTAHR@WAI\@;{%‘E/rﬁm ﬁ%%ﬁg@ﬁz{ mgﬁhm ‘?‘F%%E_Q\IG * ORF39a is

honol ogous to a go\,i RPN H HRAHASE TG 60l RT1B_ACTPL
RTX-1 TOXI N DETE#w NAMEC&C@'P@QAN RTX— | SECRETI ON ATP- BI NDI NG PROTEI N)

( APX- HLY- YSIN_ IS | B SJI 7 D43599 cytolysin IB
- Act#snoblg"ési ‘F‘H"&@SS LRI B SR RS é’e seefl% “%%e% %ég é&?i 944 (X61112) Clyl-B
protein [Acti nobaC| I I us pl Leuro neurmnl ae Len th = 707 Score = 931 hits

(2379), Expect = ) N‘%’ésﬁ"’“’ = 540/ 690 (779,

Gaps = 3/690, (0%01 @.AefLy‘EPDECETLNAYKPQL IIIGSRARKA FDKLNEIAPT IEMTADTANL
YHG %NPADl (‘HEF %m LRI AN AR A LIS IKEGSH%W % 9

251 DWLFVLDRSA AIGEEGQARK DVLNNPLVAE TTAWKKGQVV YLVPETYLAR
301 GGAQELLNAS KQVADAFNAA X*

The originally-identified partial strain B sequence (ORF38) shows 95.2% identity over a 165aa
overlap with ORF38a:

35 10 20 30 40 50 60
orfi8.pep MLRLTALAVCTALALGACSPQNSDSAPQAKEQAVSAAQTEGASVIVKTARGDVQIFPONPE

: R R R R RN R R R R NN N A R AR R AN RNy

orfifa MLRLTALAVCTALALGACSPONSDSAPQAKECAVSARQSEGVSVTIVKTARGDVOIPONPE

10 20 30 40 50 €0
40
10 80 80 igo 110 120
orf38.pep RIAVYDLGMLDTLSKLGVKTGLSVDKNRLPYLEEYFKTTKPAGT LFEPDYETLNAYKPQL
R R R RN R R R R R AR RN AR RN R SRR AR RNy
orfiBa RIAVYDLGMLDTLSXLGVKTGLSVDKNRLEYLEEYFKTTKPAGTLEFEPDYETLNAYRPQL
45 70 80 90 100 110 120
130 140 150 160
orf38.pep ITIGSRARKAFDKLNEIAPTIXXTADTANLKESAKE-ASTLAQGIF
CEELELRETrer ey i eebel b szl
50 orfida IIIGSRARKAFDKLNEIAPTIEMTADTANLKESAKERIDALAQI FGKKAFRADKLKAEIDA
130 140 150 160 170 180
orf3ga SFEAAKTAAQGKGKGLVILVNGGKMSAFGPSSRLGGWLHKDIGVPAVDEATKEGSHGQPT
1%0 200 210 220 230 240

55  The complete strain B sequence (ORF38-1) and ORF38a show 98.4% identity in 321 aa overlap:



55 YH A NP +++H+F + L+ T WV++ | RLA LPALVW Sbjct: 20

YHNI AVNPEELKHKFDLEGKG- LDL TAW.LAAKSL EL KAKQVKKAI DRLAFI ALPALVWR 78 Query: 80
DDGNHFI LAKTDGGGEHAQYLI QDLTTNKSAVLSFAEFSNRYSGKLI LVASRASVLGSLA 139 +DG HFI L K
D E +YLI DL J&odhesAEF + Y GKLI LVASRAS++G LA 60 Shjct: 79  poriBes/o0ios ,
EDGKHFI LTKI DN- - EAKKYLI FDLETHNPRI LEQAEFESS-YQGKLI LVASRASI VGKLA 136  Query: 140
KFDFTWFI PAVI KY | TPLFFQVVNDKVLVHRGFXXXXXXXX 199

KFDFTWFI PAVI KYFEE2|{FEPLFF T SEFCAPQ@BQBVSAAQSEGVSVTVKTARGDVQIPQNPE

KFDFTVFI PAVI KYRIGLEI ETLI %mm g? ANGIAVEREET LN AL B LS Query:
200 ng)(XXXXFEI VLGELRTYLFAHTTSRI DVELGARLFRHLLSLPLSYFEHRRVGDTVA 259

99 / 36544 - 78_01‘?9@1-/39899 / GVKTGLSVDKNRLPYLEEYFKTTKPAGTLFEPDYETLNAYKPQL

LRI 2P AT S, L AL F R Ly L LA T T

ALAI VLFEI VLNGLRTYI FAHSTSRI DVELGARLFRHLLALPI SYFENRRVGDTVARVR 256 QJery 260
nda o meaT

EL+Q RNFLTGQATSVLDL FSR Fesmiiabi Nentn 114257

ELDQ RNFLTGQALTSVLDLM-SFI FFAVI\/W(Y PKLTLVI LGSLPFYI\/G\/\BI FI SPI LR 316 Query: 320
TRLNDKFARNADNEERE VEB| TAGET ¥k m f?f’f-’leL++KFAR
ADNQSHELVES+TAt£iB+KA+AV  Eeddhrnal Ph&@tLde PR SHGQPI
RRLDEKFARGA FLVESVTAI NTI %LAWP%RN& %ASYVSAGFRVTTLATI 376 Query: 380

GQQGVQLI QKLVTVATE VPBARLFES %"1‘% ﬁ@m 9 ?LZA?QQWQ

| QK+V v TLW-GAsAsM L ++ Gkt vARMINbIS
| QKWW TLW.GAHLV] | AFNNLSGQ\/I APVI RLAQLVWODFQQ 436 Query: 440
VG SVARLGDI LNAPTENRSSHLAT RYKADGRLI LQDLHLRI RAGE 499 VG SV

RLGD+LN+PTE+ okegdsPr-| +GHI 'EFAQESLNER@@DD?WK_ D+NL |+ GE Shjct: 437

VG SVTRLGDVLNSPTESY PE| KGDI. TFRNI APVI LNDVNLSI QQGE 496 20 Query:
500 VLGI $ bé?zl Wﬁ@%&ﬁpﬁ% 1 RRQVGVWLQENVLLN 559

V+G VGRSGSGKSTLTKL+Q? Y+P G+VL+DG+DLALA P V\LRRQ\/G\NL NVLLN Sbj ct: 497
VI G VAR ‘ 5 i i) S NEREN LN 556 Query: 560

RS| RDNI Al ' ALE GYGTWGESI Al 619 25
RSI RDNI A@%g%{ﬁ? %&é&i‘?—’f PEQGAGLSGAORORI Al Sbj ct: 557
RS| RDNI AL ADPGVPVEK| VHAAKL AGAHEF SELREGYI\FI'I VGE% %I Al 616 Query: 620

ARALI TNPRI LI PEERTSAL BFESERAN DML CARRE A T ANIEETS SSARAL ¥

NP+[ LI FDEATSAI:;BYESE IEMﬂﬁMﬁDﬁGMMbWMKD%Dﬂ{LNDMA%@PASMPGYLQQM?J,10

ARAL PKI LI E ALDYE EHI VI LI AH TVKNADRI VM 676 Query: 680
DKGRI VEAGTQQE’D‘EﬁKé 35&?1‘2 %%ﬁf A PNG Y YL+ LQ+ 35 Sbjct:
677 EK&Q VEWEUEAW%MFH@NQ@PW@IMMW with the HvB | eucot oxi n
secretion, ATP- bi ndi rotelno |Iu atlno te

(accessi g‘?ﬁsﬁcg%thﬁ aﬂgg’ﬁgg) Epediie glri%?gﬁt')ﬁﬁ ?ﬁf‘fngﬁg e%tr‘?f’ﬂg acid

i dentigy Beﬂxséiﬁ?mﬁ@@nﬁ@r%é@fnh@&cﬁ&gnb&ﬂ:s“ and C-ter m nal regions,
respectively:

ORF38-1 (32kDa) 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
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 . coli. Purified His-fusion protein was used to immunise
40  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

45  The following N.meningitidis DNA sequence was identified <SEQ ID 13>;



40 O f39 1 KFDFTWFI  PAVI KYRRXXXOXXXXXXXXXXXXXI TPL FFQVVVDKVL VHRGFXXXXXXXX 60
KFDFTWFI  PAVI KYR+ | TPLFFQVWMDKVLVHRG- HlyB 137

KFDFTWFI PAVI KYRKI FI ETLI VSI FLQ FALI TPLFFQVWNMDKVLVHRGFSTLNVI TV 196 Or39 61
XKXAKXXXFEI wa (l4FAHTTSRI DVEL GARL FRHL L SL PL SYFEHRRVGDTVARVE-4/8i99/06103

FEI +LGGELRTY+FAH+TSRI DVELGARLFRHLL+LP+SY¥§¢z RRVGDTVARVR H y9 197

ALAI WLFEI | LGEA.RTYVFAHSTSRI DVELGARLFRHLLALPI SYFEARRVGEDTVARVR 256 Of39 121
ELEQ RNFLTGQALTSVLDIAFESECTFC ACMAKYES FaTANICASESCrilred cotalcaddaRNFL TGQALTS+LDL

FSFI F AVMAYYS LT T, GCP&EC| C GACAACCC CACTGTTGCA AARARRACCG

b0 et T TR SO RS 0 B oo

| CANRPVLI | AHRL STAIT A¥IFg GF%%EBLPA P20 55 | C
NRTVLI | AHRLSTVK #IRIE ﬁﬁ@'@@@l Pg@gggg@g {G T@ ngch E%T‘;%

| CQNRTVLI | AHRL STA4CNADERIAhAYDIGE Based on this
anal ysi s, ed f hat hIS r N meningitidis, and its
epi t opes, WS&’BE sté? ﬁrpmgrﬂngsgggeng é%ﬂ% f‘re(g]RJ(:)‘H *di agnostics. Exanple 7
60 The foll ow ng partl aI DNA seuence vvas i dent i f| ed in N.neningitidis <SEQ

GCAGTCGCAG CCGCCHECAL e A AL AGTGCAAGTC

AAGCCTGAAA 101 ACAGCCT GAC CCCT ATGCGC TTAGCCGT CG CCGACAAACA GGCAGAGATT 151
GACGGGT TR mputsrenalngik okthis anyinenead senagnop predicted the leades pertids sheren vaderlinedani no
acid sequence <SEQ I D 32; ORF52>: 1 MYLI RTALL AVAAAGQ YAC QPQSEAAVQV

ﬁﬁg:\lgla;rl ?@é&%@ghéﬁ%F%%%ﬁéE | R, . Furghﬁr wor k (rtgveg' $$ t he corrpl ete

GCAGIQGCAG CCGOCGRCAT 10 51 CTACGCCTGC CAACCGCAAT CCGAAGCCGC AGTGCAAGTC
AL O , i R ARECA GCCAGAGATT 151

5 CEx A G A (AAG g1 AGAATTGAAA

GACTACCGAT GGAT. C@@W@@@@GNA @mmcc@sqmwmt@ A 15 This

conaponds Lo UL JEBLI LR GREED. L o T

AVAAAG YAC QPQSEAAVQY | RQREAEELK

DYRW HGDAE VPELEKA G@'ﬁ@ﬁ%@? T&ﬁW%F@W this am no acid sequence predicts a

pr okar y otgygs JRARAMorkARE Lk dckletuerl LISG T, SRFRunder | L ned) . 20

ORF52-1 was c one X 'vectors~and éexpressed in E.coli, as

descri bed above. r g@gs rification were
anal yged by SDS- Fg&(%ﬁé EQ&HCJA 9{; A%&Dhi‘]lrﬁg)&ggﬁ G‘gé)% GTR dggl ty purification
of the GST-fusi o WW@IMQPWV\B{DMSB‘{*S of hydrophilicity, antigenic

| ndex, anlcfle {¥P Hig Je5 seq e'n%Q fOfl.@h)%g\;g@&ﬁ% identity over a 124aa overlap with ORF44a:

10 20 30 40 50 60
orf4d.pep MKLLTTAILSSAIALSSMAARAGTDNPTVAKKTVSYVCOQGKKVEVTYGEFRKQGLTTYAS

30 FTTETRETEI I LT e P e it et e e et
orfdda MKLLTTAILSSAIALSSMARAAGTNNPTVAKKTVSYVCOOGKKVKVTYGFNKQGLTTYAS
10 20 30 40 50 60
70 80 90 100 110 120
35 orfi4.pep AVINGKRVOMPVNLDKSDNVETFYGKEGGYVLGTGVMDGKSYRKQPIMI TAPDNQIVEKD
RN AR NN S RN RN R R AR A RN AR R R R AR RN RN RN
orfdda AVINGKRVOMPVNLOKSDNVETFYGREGGYVLGTGVMDGKSYRKQP IMITAPDNQIVFKD
70 80 30 100 110 120
40 orf44.pep CSPRX
FIT I
orfdda CSPRX

Computer analysis gave the following results:

Homology with the LecA adhesin of Fikenella corrodens (accession number D78153)

45 ORF44 and LecA protein show 45% aa identity in 91 aa overlap:

orfd4 33 TVSYVCOOGKKVKVTYGFNKOGLTTYASAVINGKRVOMPVNLDKSDNVETFYGKEGGYVL 92
+VHFYVCOQG+H++ V Y FN G+ T A +N + +++F NL SDNV+T + GY I,
LecA 135 SVAYVCOQGRRLNVNYRFNSAGVPTSAELRVNNRNLRLPYNLSASDNVDTVE-SANGYRL 193

50 Orfd4 93 GTGVMDGKSYRKQOPIMITAPDNQIVEKDCSP 123
T MD +YR Q I+++AP+ Q+++KDCSP



Based on this analysis,

meni ngi ti
di agnost i
N. meni ngi

TTGTCATTAC

AAGCQTT

des,
CS.
ti

it

and its epitopes,
Exanpl e 8 The foll ow ng DNA sequence was identified in

q,gq”?%%_rl D 35>

could 25 be useful

1 ATGGITATCG GAATATTACT CGCAT

is predicted that this protein fromN.
antigens for vaccines or

g GCTC

TGITA AATCCCGICT T@QCATGCATC CAGITGCGTA TCGECGITSGG 30 101
CAATACGGAA TAAAAL CTGC TGTITCTGCTT TGGCTAAATT TGCCAAATTG 151 TTTATTGITT
CTTTAGGGC ABCFTGEFTANSTERERTPCE SEFFIOGREHNA229201 CGCCCCCACA GGCGCTTCCC

E%G%Bﬂ% %ﬁ@@%ﬁ'&&ﬁ it ad E@%&H%‘P@' : Thi s
correspon § to the am no aci seqhencg <SEQ I'D %?£§§£§%§SE?§%@gﬁgﬁgﬁL ASS
KEALVI TLktk epifoybs;16a80 Ve SEGAl drtigen€ fESALAKds Al diaghdstiBd. VSL GAACL  AAFAFDNAPT
GASQALPTVT APVAI PAPAS AA* Further work reveal ed the conpl ete nucl eoti de

sequence <SEQ I D 37>:

1 ATGECTTGTA CAGGTTTGAT GGITTTTCCG TTAATGGITA

TCGGAATADREA® 1991 28BaywacToneddn pBD 20 pGes fedars AGT FGOSTEANNGCEANGOATG i bed

GECAATA

T CTATT TAAATCCCG . 101.,TC
T RAFES OF PRSFeD: G FEariph G B
TTTCTTTAGE shéWd thd e T &¥finity A3

CCCAAGCGIT GCCTACCGIT ACCGCAcce

idalibr of fBHIs uislon
TGGCGATTCC

AR AT EAUSDS BPFT RS

5 251

301 TCGGCAGCCT GA

Thi s cor ressigofexpressiontof theGSlofugion in & eqfiy BnditeddErdrsian BeteinOREBEd10 imiunise
MACTGLMVER LM/ G LLAS S

LFI VSLGAR’(‘,?“E

of this
suggest s

DRSBTS Kot AT NBURI BB RE sttt

AR 387 TheSSskpeaentPERMinG at ORIAAAEE a PRBice Rpdsdd fRkdiH, AR that Gk
t hat @}CRFEG m grlu be a nenbrane or o T :

LNPVEHASSC VoRWA|

periplasmc protein.

NKI 1 AL AK
Séﬂﬂfg‘cﬂ)‘%&“é N si s

Based on

t hi s 18nakyseful immunogerpr edi ct ed that this protein from N neningitidis, and

its epitopes,
Exanpl e 9 The fal | ow
N. meni ngfigUugs 30 shgwes
CTTGIGTAGT 51 CTCTGGTGAG ACGCCTACTA TATTTGGTAT CCTTGCTCTT

TGTATCTT;

CACT

oty

CCACTTCT e FAE

could be useful

antigens for vaccines or diagnostics.
ng riiagl,, DNA sequence was identified in
1o obhydrophifieiyriniesc e Ank

ot dreporstor PRIG#AT TCTGG

15

FYLLYLSYLA VFKI FFSFFlegcaccean? TCABARCCAC CCTTTCCGGA GCCGACATAC AGGCAGGGGT

15

20

25

30

35

40

51
101
151
201
251
301
35
401
451
501

1
51
101
151

GGGTGAAAARA GCCCGAGCCG ATGCGAAAAT TATCCTAAAA
ACCGCATCCA AARCCGARAGAR AAGCTGGAAT CCAACTCGAC
AAGCAGGCCG GARGCGGCAG CACGGTTGAR ACGCTGRAGC
TGAAGGGCCE GCACTGCCTA AGCTGACCGC TCCCGGCGGC
ACATCCCCAR AGGCBACCTC ARAACCGAAA TCGARAARGCT
CCCGAATATG CCTATCTGAA ACAGCTTCAG ARCGGTCAAGG
GAACCRAGTA CAGCTCGCTT ACGACAAATG GGACTATARAA
TRACCGGAGC CGGAGCCGCA ATTANCGCAC TGGCCGTTAC
TCAGGCGCAG GAACCGGAGC CGTATTGGGA TTARNACGNG
CGCAACCGAT GCAGCATTT...

This corresponds to the amino acid sequence <SEQ ID 18; ORF49>:

. .GTEFKTTLSG ADIQAGVGEK ARADAKIILK GIVNRIQTEE

KQAGSGSTVE TLEKLPSFEGP ALPKLTAPGG YIADIPKGNL

GGCATCGTTA
CGTATGGCARA
TACCGAGCTT
TATATCGCCG
GGCCARRACAG
ACGTGAACTG
CAGGAAGGCC
CGTGGTCACC
TGECCGCCGC

KLESNSTVWO
KTEIEKLAKQ

PEYAYLKQLQ TVKDVNWNOQV QLAYDEWDYK QEGLTGAGAA TXALAVTVVT
SGAGTGAVLG LXRVAARAATD AAF..

ATGCAACTGC TGGCAGCCGAR AGGCATTCAC CARCACCAAT

GRARAGTACC
AABACGAGCT
GCCAARACCC
ABCCACCCTT
GAGCCGATGC
GAAGARARGC
CGGCAGCACG
TGCCTARGCT
AACCTCARAR
TCTGRAACAG
TCGCTTACGA
GCCGCARTTA
CGGAGCCGTA

CGTTTCATCG

GCATCAAAGT GGGTAABRAGC

GAACGAAACC ARACTGCCCG TACGCGTTAT

GTTCCGGCTG
TCCGGAGCCE
GAAAATTATC
TGGAATCCAA
GTTGAAACGC
GACCGCTCCC
CCGARATCGA
CTTCAGACGG
CAAATGGGARC
TCGCACTGGC

GGATACCGTA CTCGAAGGCA
ACATACARGGC AGGGGTGGGT
CTAAARGGCA TCGTTAACCG
CTCGACCGTA TGGCARRAGC
TGAAGCTACC GAGCTTTGAA
GGCGGCTATA TCGCCGACAT
AARGCTGGCC AAACAGCCCG
TCAAGGACGT GRACTGGAAC
TATARACAGG AAGGCCTAAC
CGTTACCGTG GTCACCTCAG

Further work revealed the complete nucleotide sequence <SEQ ID 19>:

TGAATGTTCA
AATTACAGCA
CGCCCAAACR
CCGAATTCAR
GAARAAGCCC
CATCCAAACC
AGGCCGGRAG
GGGCCGGCAC
CCCCARAGGC
ARTATGCCTA
CAAGTACAGC
CGGAGCCGGA
GCGCAGGAAC

TTEGEGATTAR ACGETGCGGC CGCCGCCGCA ACCGATGCAG

[TTTACTTAT 101
JLCTTCCT GITTTTAAGA TTTTCTTTTC TTTTTTCTTA 20 151 GACAGAGTTT
GCCTG GAGTGCAAAT GGCATGACCC 201 TTTGECTCAC TGGECTCACGG

aci d sequence E’%‘ﬁ%@%%ﬁmﬁe@@%@%

s to the am no
FAQ LAL



25 51 DRVSLRSPRL ECKWHDPLAH WLTATSAI LP PQPPG. .. Conputer analysis of this
am no aci d sequence predicts a transnenbrane regi on. Based on this analysis,
it is predicted that this protein fromN nmeningitidis, and its epitopes,
could be usgdsaeanti gens for vaccines or diagnostics. Exanptgmsbsoesiss The
follow ng partial DNA sequence was idemitfied in N neningitidis <SEQ ID 41>
1 .. GIGCGGACGT GGITGGTITTT TTGGTTGCAG CGTTTGAAAT ACCCGITGIT 51 GCTTTGGATT
GCGGATATGT  TGCT GRACCE TG IGT TEBEXAECCHTOIALA TATDG@TCK@@“M&B% CCGTTGCCCT
S eGSO T
GIGGCGGTGA TTT EArce  BCEShTnaGAAS DBRGCEAAG ATATTGA Thi s
corresponds to tWé &WWT%FQNQ‘ r%@é‘-‘GQ%EQC'F@T%TA G?&FJEQEM .. VRTWLVFWLQ

RLKYPLLLW ADM_L3RL CEGEE ;g@&%%@ﬁgggg@gg VAVI WAYLM

ESEKNGRY* WO 99/163565%18@5#@ B@@hﬂ(ﬁﬂ&scccﬂﬂsc@m tarT anadeysics of this am no

aci d equence pt il ?é (AR FFGAT%G fidi ng ORF from
st ral A of N. méﬁg@%ﬁ?&sﬁm |§ﬁﬁiﬁ%§ gﬁ'g @3 ézg%gt h a predicted

ORF from N. meni ngiit icdesTricst rGacsmcm; A GRIGOATS T R n @@ Yesadestsé t y over a 78aa

over ] ap wi . an: - SEERENSR MR CORCTEM ARARCE SIRGEIEE o1 . 10 2030

40 50560 orf69108P TTGTGAGTCT TATCGACCAC TGGGCTTGCC ACACTTTGTA AGTGTTTCAG
VRTWLVFWL.QRL KYleW@mmmmEm@P WFONOHET PAMIGTAASAW

R e R
VRTWL.VFW. QRLKYP AN 10 10 20 30 40

50 6(0 70 79 or6&1p TWCMMBE%NWEQ@@l@AQMm&MQlll 15 orf69a

Ao SO T SIS B IS D (D 3 1

% TGCT GTRACCE G PEA PO AT ACECRRTRNGARN AMZGATRYY GRBEANTECGG CCGTTGOCCT
GTA TGACEAT TECEREE AT T TGOOGACGA TGGGAACGGT GGCGGCTTGG

GT GGCGGT GhhisTobHekpdndd 1 the ShinoedidAdéudhde SHND SHAIRPINBECEAAG ATATTGA Thi s
encodes a protein having amno acid sequence <SEQ ID 44>: 1 VRTW.VFW.Q

RLKYPLLLC  ADMLLYRL LG .Gk F GaRGRomdP RVIEMEIRE wya@efuks KERMERYAAW VAVI WAYLM
ESEKNGRY* Based on tﬁnw&ew&%srﬁm’rptsam ed:mmrt ha¢rvinkios protein from

N. r‘rer’gongl tidi s, ﬁid 5 Eﬁs% SGSéc{lgg SFE GPALPKLTAP GGYIADIPKG

DVNWN QVQLAYDKWD YKQEGLTGAG
201 AATIALAVTV VTSGAGTGAV LGLNGAAARA TDAAFASLAS QASVSFINNK
251 GNIGNTLKEL GRSSTVKNLM VAVATAGVAD KIGASALNNV SDKOWINNLT
301 VNLANAGSAA LTINTAVNGGS LEDNLEANIL AALVNTAHGE AASKIKQLDQ
351 HYIAHKIAHR IAGCAAAAAN KGKCQDGAIG AAVGEILGET LLDGRDPGSL
35 401 NVEKDRAKIIA KAKLAAGAVA ALSKGDVSTA ANAAARVAVEN NSLNDIQDRL
451 LSGNYALCMS AGGAESFCES YRPLGLPHFV SVSGEMKLEN KEFGNRMVNGK
501 LIINTRNGNV YFSVGKIWST VKSTKSNISG VSVGWVLNVS PNDYLKEASM
551 NDFRNSNQNK AYAEMISQTL VGESVGGSLC LTRACFSVSS 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 GTEFKTTLSGADIOAGVGEKARADAKTITLK
CEPELEL e L LTELES T TITiallLibTl
orfd%a SKNELNETKLPVRVVAQXAATRSGHWDTVLEGTEFKTTLAGADIQAGVEEKARVDAKIIIK -
40 50 60 70 80 30
50
40 50 60 70 80 90
orf49.pep GIVNRIQTEEKLESNSTVWQKOAGSGSTVETLKL,PSFEGPALPRLTAPGGYTADIPKGNT
CELLEL e T e e b bbb i et Tble bttt t= ey
orfd%a GIVNRIOSEEKLETNSTVWOKOAGRGSTIETLKLPSFESPTPPKLSAPGGYIVDIPKGNL
55 100 110 120 130 140 150
100 110 120 130 140 150

orf49.pep KTEIEKLAKQPEYAYLKQLOTVKDVEWNOQVQLAYDKWDYKQEGLTGAGRAIXALAVIVYT
PECERI s DR R Rt ss s LRV UEEER T DR D i TRt




be useful antigens for vaccines or diagnostics. Exanple 11 30 The foll ow ng
DNA sequence was identified in N neningitidis <SEQ ID 45> 1 ATGITTCAAA
ATTTTGATTT GGCCGIGITC CTGCTTGCCG TCCTCCCCGT 51 GCTGCCCTCC ATTACCGTCT
CGCACGTGEEC T ACGGCGCCGCT 101 ACTGGGGAGA CAACACTG:CPW
GCAGGCTGAC 151 CTGCCCCATA FGGATTTGGT CGGCACAATC A
TGCTTACTTT 35 201 GATGITCACG CCCTTCCTGI TCGGECTGGEC GCGICCGATT CCTATCGATT
251 CGCGCAACHE 1 ECCCAAGCLEREBOET HERE DV BBOBINCREIR W GOEBREAEE: 1aRFvvEGCCCCCCTGT
CGAATCTAGC GATGGCTGTw CTGFBGGECG ITEGTTTTEET 350 GCTGABICCG TATGTCGGOG
GGCCGTATCA GATGCCGITG GCTCAAATGG  #31 CAAACTACGG TATTCTGATC AATGCGATTC
TGTTCECGCT CAMEATEATC ET4ELCBRBARLICHEC CTTGGEGACGG CGGCATTTTC ATCGACACCT

TCCTGTCGEC T ‘ééa%j :_.!i TTA 551
TCCTACTGCT G%\ GACC S%—TTT 2€EI'GCGTT'EA\ V@%EF §%¥ %
GIGATTCx TGT CTGGCTTTICA 651 GACGGCATAA 45 Thi
corresporﬁi&%F P %C@Tﬁ%%g%&a@ﬁw @E@OV?&@PB ORF77>: WD 99/ !32544

PCT/ 1 B99/ 00103 -82 1 MFQNFDLGVF LLAVLPVLPS | TVSHVARGY TARYWGDNTA EQYGRLTLNP

51 LPRAI DLVGTP=IH/PREETL N XAAIE)SEW@DLSNLAMAV
LWGWLVLTP YVGEAYOVPL Mém&@i L 'T mmﬁm

Dbl sakys
QAFRKI EPYG TW | LLLMLT XVLGAFI AP 201 XRXRDCXCAD VRLTGPQTA* Further work

revegked the°’€6?ﬁpP%’ce { "’7 FEHKLETNST
S e S &%ﬁ%@@?%g%%%m
TECTRACTTT Az&w&mné%% Jm%ﬁ%dﬁ@ Mﬁ&%ﬁ T g@gp@gﬂ

CGCGCAACTT CCGCAACCCG CGCCTTGCCT GGCGT'I

STt Ui s

TGTTE&CGECT %ATCAT g TTTTC ATCGACACCT
TCCTGTCGEC | I m?‘%1%”‘ 551
irx@m@@@mmma@gmﬁiﬁ GG

TCCTACTGCT GQEEMGACC d&mﬁﬁf

TGATIEOGTT TGIGLACATG W%%%&ﬁ&%&%%ﬁﬁﬁﬁw

sequénce <SEXT
EQYGRLTLNP  orf49- 1 VNLANAGSAALINTAVNGGSLKDNLEANI LAALVNTAHGEAASKIKQLDOHY TAHK {AHA

o _acid
TARYWGEDNTA

orf4%a.pep IAGCARAARNKGKCQDGAIGARVGEIVGEALTNGKNFDTLTAKEREQILAYSKLVAGTVS
PLLUEITRRTR P EET TN LR s bbb s hes ] slasde] 3fsl slfsllales

IAGCAARRANKGRCODGATGAAVGEILGETLLDGRDPGSLNVEDRAKI IAKAKLAAGAVA

35
orfd%-1
crfd4%a.pep GVVGGDVNAAANAAEVAVEKNNCLSDXEGREFDNEMTACAKONX POLCRENTVRKKYQNVAD
A A N N A R S R N A
ALSKGDVSTAANAAAVAVENNSLNDIQDRLLSGNYALCMSAGGAESFCESYRPLGLPHFV

40 orf49-1

orfd%a.pep KRLAASIATCTDISRSTECRTIRKQHLIDSRSLHSSWEAGLIGKDDEWYKLFSKSYTQAD
orfd9-1

The complete length ORF49a nucleotide sequence <SEQ ID 21> is:

SVSGEMKLPNKFGNRMVNGKLY INTRNGNVYFSVGKIWSTVKSTKSNISGVSVGWVLNVS

45

1 NTGCRACTGC TGGCAGAAGA AGGCATCCAC RAGCACGAGT
51 ABABAGCCGC CGCTTTATCG GCATCRAAGGT AGGTNAGAGC
AAAACGAACT GAACGAAACC AARATTGCCTG TCCGCGTCGT
GCAGCCACCC GTTCRAGGCTG GGATACCGTG CTCGAAGGTA
AACCACGCTG GCCGGTGCCGE ACATTCAGGC AGGTGTANGC
GTGTCGATGC GARAATTATC CTCAAAGGCA TTGTGAACCG TATCCAGTCG
GAAGAAARAT TAGARACCAAR CTCARCCGTA TGGCAGARAC RAGGCCGGACG
CGGCAGCACT ATCGARARACGC TAAAACTGCC CAGCTTCGAA AGCCCTACTC
CGCCCARATT GTCCGCACCC GGCGENTATA TCGTCGACAT TCCGAARGGC
AATCTGAARR CCGAAATCGA ARAGCTGTCC ABACAGCCCG AGTATGCCTA

TGGATGTCCA
AATTACAGTA
CGCCCAAANT
CCGAATTCAR

50 GAAARAGCCC

55

60

65

TCTGAAACAG
TTGCTTACGA
GCGGCGATTA
CGGAGCCGTA
CATTCGCCTC
GGCGATGTCG
ARATCTGGTG
CTTCGGCACT
GTCAACCTAG
CGGCGGCAGC
TCAATACCGC

CTCCRAGTAG
CAGATGGGAC
TCGCACTGGC

CGAARBRACAT CARCTGGAAT
TACARACAGG AGGGCTTAAC
CGTTACCGTG GTCACCTCAG

TPGGGATTAA ACGGTGCGNC CGCCGCCGCA

TTTGGCCAGC
GCBARACCCT
GTTGCCGCCG

CAGGCTTCCG TATCGTTCAT
GAAAGAGCTG GGCAGARGCH
CTACCGCAGGE CGTAGCCGAC

CAGGTGCARGC
CGRAGCAGGT
GCGCAGGAAC
ACCGATGCAG
CAACARCAAR
GCACGGTGAA
ARANTCGGCG

GANCAATGTC AGCGATAAGC AGTGGATCAA CAACCTGACC
CAGTGCCGCA CTGATTAATA CCGCTGTCARA
CTGARAGACA NTCTGGARGC GAATATCCTT
GCATGGAGAAR GCAGCCAGTA AAATCAARCA GTTGGATCAG

CCRATGCGGE

GCGGCTTTGG



51 LPHI DLVGTI | VPLLTLMFT PFLFGAARPI
LWGWLVLTP YVGGAYQWPL AQVANYA LI NAI LFALNII 151 PILPWDGA F | DTFLSAKYS
QAFRKI EPYG TW I LLLMLT GVLGAFI APl 25 201 VRLVI AFVQM FV* Conput er anal ysi s of
this am no qgéggﬁgﬂuence reveals a putative |eader sequencep o al
t ransnmenbr ane domai ns. A correspondi ng-BRF fromstrain A of nmeni ngi ti des
was also identified: Honology with a redlctedCRFfromNrrenlngltldls

R ]

(ORF77a) from

Pl DSRNFRNP RLAVWRCVAAS 101 GPLSNLANAV

MFQNFRL GVFL L AVL PAAL P KRS REYCTARYVNEBINTARCK CRISLANRE R TDENGT |

11111 111111115%1%% %@% f&% ARATGCGGOG GCGARIGSSG

RGYTARYWGDNTAE 4 it gﬁ(ﬁﬁg $8erhBterd 10 120 orf 77. pep
| VPLLTLMFTPFL FGHERPICREBERN BYRASBRA SAYTA Mgwmw TP 40

YR U RRRNRRER s il e Eiéflilaﬁﬁmﬁl S WEDERREL WHGRERLL  orf 77

| VPLLTLMFTPFLFGY¥SRPIcRirtkdr RN ANRGMAGETEA. SNcAMAY. P 40 50 60 70 80

90 130 140 150 1q_060 ARTTTTARBO ccm@cztﬁagﬁ 7‘7G§§3‘AC AGTCTTATCA TTTGAATACT

YVGGAYQVPL AQVANYS: LI KT E AR NE S 2L B SRR SARRREEEYG 111111 11111111

1111731511 111111 1’i|51 1 Trtrdchidstd bidabiaerrr lordxbdcbidd atapaéchEm TacranTeTe
YVGGAYQVPLAQ\/A L IW% %ﬁ@ﬁ%ﬁg CA;SA% CA%;'EAEE‘:(G 100 110 120
GC PRAC GAGGAGGANG NETAAARTCT

130 140 150 50
TW | LLLM.TXVLGAFQSAPIGX@QRD@(@WRH@GE Ac¢ ICGAAT’ﬂ_Pl\i‘ILLTMGATTCd:I Il orf77a

TW | LNLTGVLGA%%%E ’%g;&%ﬁg K "':}f LR AAR PCTI 11199/ 00103
-83 ORF77-1 and; 16ERW 2SnT8fch @@rcmtem\ I'rﬂrT @%c*ﬂi«f ap: 10 20 30 40 50
60 orf77-1. pep2ME mmm%ma&mmwmwm GRLTLNPLPHI DLVGTI

GRLTLNPLPHI DLVGTI

|||||||||||||||[§j9°|1||§§%E{g‘g},gl‘*r;‘iﬁE@m%?@;ﬁ€r A R EFA
10 26”30 70 80 190" 126 16 ort 77-1. pep

| VPLLTL mmmammmﬁaﬁﬁmmpmmm&mwamwup
LEEEEEErrrrrrii1111111111111111111111111111111111111111111

1
51
101
151
201
251
301
351
401
451
501
551
601
651
701
751

30

35

40

XOLLAEEGIH
AATRSGWDTV
EEKLETNSTV
NLKTEIEKLS

KHELDVQESR
LEGTEFKTTL
WOKQAGRGST
KOQPEYAYLKQ

AATTALAVIV

GDVGKTLKEL
VNLANAGSAA
HYIVHKIAHA
TAKEREQILA
FDNEMTACAK
TIRKQHELIDS
ARKSWLOSGN
KYPEGISFDT
ETXTDIEGIT
OMAQXAXSQG
NTGRITNIHP

VTSGAGTGAV
GRSSTVENLV
LINTAVNGGS
IAGCAARAAN
YSKLVAGTVS
ONXPQLCREN
RSLHSSWEAG
TKPLSEWMSD
NLXRHLANAD
RIKYEIPTLD
YSKASKIAQN
E*

RFIGIKVGXS
AGADIQAGVX
IETLKLPSFE
LOVAKNINWN
LGLNGAXARA
VAARTAGVAD
LKDXLEANIL
KGKCQDGAIG
GVVGGDVNAR
TVKKYQNVAD
LIGKDDEWYK
OGYTLISGVN
GFSQEQGIKG
RTGKPDGGFK
ERTKSISERK

NYSKNELNET
EKARVDAKIT
SPTPPKLSAP
QVOLAYDRWD
TDAAFASLAS
KIGASALXNV
ARTVNTAHGE
AAVGEIVGEA
ANAREVAVEN
KRLAASIAIC
LFSKSYTQAD
PRFIPIPRGE
AHNRTNXMAE
EISSIKTVYN
NVIQFSETFD

KLPVRVVAQX
LKGIVNRIQS
GGYIVDIPKG
YRQEGLTEAG
QASVSFINNK
SDEQWINNLT
AASKTIKQLDQ
LTNGENPDTL
NOLSDXEGRE
TDISRSTECR
LALOSYHLNT
VEONTPITNV
LNSRGGXVKS
PKXFXDDKIL
GIKFRXYXDV

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 s

The following partial DNA sequence was identified in M.meningitidis <SEQ 1D 23>

50

. . CGGATCGTTG

BAAGTATAACC
ACGCTTTGGT
ATCTGCCTGC
TTCGCGTTTT
ACGCCATITTC
CCCACCACAG

TAGGTTTGCG
CAAGGCTTTG
CGGTATAGCC
GGATTCTCAT
TCARCTTCGC
TTTCGGATGC
CACCACCACT

GATTTCTTGC
TCTTCGCCTT
GTCTTGGGAA
TGCCGCTTCT
GCTTGAGGGC
AGCTGCCTAT
ACCACCAGTT

GCCGTAGTCA CCGTAGTCCC
TCATTCCGAT AAGGGATATG
CCTTTGTCCA CCCRACGCAT
TGGCTGCTGA TTTTTCTGCC
TTCGGCATAT TTGTCGGCCA
TGTTCCAATC TACATTCGCA
GCATAG

This corresponds to the amino acid sequence <SEQ ID 24; ORF50>:

55

1
51
101

. .RIVVGLRISC AVVTVVPSIT QGFVFAFHSD KGYDALVGIA VLGTEVHPTH

ICLRILIAAS WLLIFLPSRF STSRLRASAY LSANAISFGC SCLLFQSTFA

PTTAPPLPFV

A*



orf7la | VPLLTLMFTPFLFGMRPI PI DSRNFRNPRLAWRCVAASGPLSNLAMAVLWGWLVLTP 40 50 60
70 80 90 130 140 150 160 170 180 15 orf77-1.pep

YVGGAYQVWPLAQVANYG LI NAI LFALNI | PI LPWDGGE FI DTFLSAKYSQAFRKI EPYG 1i | 111
1111111111 dblebhkdqs! | 111111111111111111111 11111111111  orgFifibe9/00103
YVGGAYQVWPLAQVANYXI LI NAI LXALNI | PI LPVWDGGE 4L DTFLSAKXSQAFRKI EPYG 100 110 120
130 140 150 20 190 200 210 orf77-1.pep TW I LLLM.TGVLGAFI APl VRLVI AFVQVFVX
LT 11 IQdmputer ahdlydis pleblicts! twlol ttanbmenbrédedonying afldl Mo ¥ S8t APORBS Y had YEVFVX
25 160 170 180 A partial ORF77a_nucl eotide sequence <SEQ I D 49> was

i dent i f i stgnificant hame GTGAC AACACTGOCG AACAATACGG 51
CAGGCTGACA CTGAACCCCC TGCCCCATAT CGATTTGGTC GGCACAATCA 101 TCGTACCGCT

GCTTACTTTG TGTTTACGC M‘Tl ]%%%%ém CTATCGATTC
GCGCAACT F®

GAATCTCOGE,, %ﬂéﬂiﬁ@ 1ts%p€ﬂ@mefﬁﬁ% ag%q‘i% A@ |
GGCGTATCAG 3 CNCAAATGGC AAACTACNNN ATTCTGAT TTCT 351

GINCGCGCTC AACATCATCC CCATCCTGCC TTGEGACGEC GGCATTTTCA 35 401 TCGACACCTT
CCTGTECCEYafpeANTCCC AAGCGTTCCG CAAAATCGAA 451 CCTTATGGGA CGTGGATTAT
CCNGCTGCTT ATGCTGACCG GGGTTTTGGEG 501 TGCGTNTATT GCACCGATTG TGCAGCTGGT
GATTGCGT The §dl{gvAhd4riial DISA sduedcs e idditifieé e @RAingiHaksctSEQIMAY*» Ng am no aci d
sequence <SEQ I D 50>: 40 1 ..RGYTARYWGED NTAEQYGRLT LNPLPHI DLV GTI 1 VPLLTL
MFTPFLFGAM 51 RPh Pl DSieirciRNPRIAAMNREN M%@MTA@MW&H@MTPWGGAYQ 101
MPLAQVANYX | LI NAISLXALSTYE T TPEARPHIBIY CET 46| TOT FRESA | ETGCESIGAPYGTW | XLL
VTGN API VO APTREREDE SOt CHig Brerc goon ARclr edl cted thar
this protein froxmN. mmmgmd;mbm;sec&ndmdcsmemmﬁﬂeﬂm @atitdeend5 be usef ul
antigens for vac%ﬁllnesC“GﬁﬁféTP&gTM e CTER‘Efﬁgﬂ TETTHE ffCéTCFTéang partial DNA
sequence was i deflyifi CTﬁﬁcéﬁ %‘iéagﬁit ﬁﬁ%&ﬁﬁi@ﬂ@sﬁﬁ >EerdachdeAACCT GA
TTTCAGGTTA CATCABCCGTTdBArATH T TEEDRREIGT SiraTCEACEXECIC AT
TCCCTTTGTA CACITFPTTTTTC@MWMW GG CACISANATICRRIT (SRR CTCGGC AAAGGCAGTT

..................................................

TGATT 2011WOGI'CCI'T ATCGGC%AC JGGTGTCOLT. . CAGCLCABTEIccGCCGCCGECA 251
GAC CGTCa '

Ak AT GATTCTGT

GA TATTACCGCT ATCTGTATGA

CCCAGITOGG TTTTA

1701 TTTACAGAAC GGGTAG

This corresponds to the amino acid sequence <SEQ ID 26; ORF35>:

25 1 ..KFDFTWFIPA VIKYRRLFFE VLVVSVVLQL FALITPLFFQ VVMDKVLVHR
51 GFSTLDVVSV ALLVVSLFEI VLGGLRTYLF AHTTSRIDVE LGARLFRHLL

101 SLPLSYFEHR RVGDTVARVR ELEQIRNFLT GQALTSVLDL AFSFIFLAVM
151 WYYSSTLTWY VILASL. i o ia cnsurnesue areansnnss seunaranns
i
30 501 ciiieiaene e ICANRT VLIIAHRLST VKTAHRIIAM DKGRIVEAGT
551 QOELLANXNG YYRYLYDLON G*

Further work revealed the complete nucleotide sequence <SEQ ID 27>:

35

40

45

50

1
51
101
151
201
251
301
351
401
451
501
551
601
651
701
151
801
851
901
951

1001
1051

ATGTCTATCG
CGCCCATTAC
TTTGTACTTC
GCCRAATCTT
TTTGGCTATG
ATTTCATTIT
ATACAGGATT
TTCTRACRAGA
TATTGGGCAG
ATCAAATACC
GCAGCTGTTT
AGGTGCTGGT
TTGTTGGTGG
TCTGTTTGCA
TGTTCCGGCA
GTGGGTGATA
CTTGACCGGT
TCTTTCTGGC
TTGGCTTCGT
ACTGCGGACG
CGTTTTTAGT
GTGGAGCCGC

TATCCGCACC
CACGGCATTG
CGCACAGAGC
TGGGATTGAR
GCGACTTTAC
GGCCRAAACA
TGGTTACGAA
TATTCGGGCA
TTTGGCARAG
GCCGGTTGTT
GCGCTGATTA
RCATCGGGGR
PGTCGCTGTT
CATACGACTT
TCTGCTTTCC
CGGETGLCTCG
CAGGCGCTGA
GCTGATGTGG

GCTCCCCGCC
CCGCCAATCC

CTTTCCGCCC
TGCCGATATA

GATTTAAATG AAACGCAATG

GGCAARRGGTA
CCGCATTGGT
GACGGTGAGG
TAAGTCTGCG
AACTGATATT
TTTGACTTTA
TTTTGAAGTA
CGCCTCTGIT
TTCTCTACTT
TGAGATTGTG

CACGTATTGA

CTGCCTTTAT
GGTGCGGGAA
CTTCGGTGTT
TATTACAGCT

GTCCGCCAGC
ATGGTGTGAT
GTGAGCATGC
GTATTGTCTT
GGTTGCTTCC
CCTGGTTTAT
TTGGTGGTGT
TTTCCRAGTG
TGGATGTGGET
TTGGGCGETT
TGTGGAATTG
CCTATTTCGA
TTGGAGCRGA
GGATTTGGCG
CCACTCTGAC

TGCCTGCCTA TGCGTTTTGE TCGGCATTTA
CGTCTGARALG ATAAGTTCGC GCGCAATGCA
AGARAGCATC ACTGCGGTGG GTACGGTAAR GGCGATGGCG
AGATGACGCE GCGTTGGGAC AATCAGTTGG CGGCTTATGT

TCATCATCCT
CAGCATGAAT
GCTGTTAGCC
CTATTAAACG
GACGGCRACC
CCALTTTTTG
TTGCCGARTT
CGCGCTTCGG
TCCGGECGGTA
CGETGETGTT
GTGATGGACA
GTCGGTGGCT
TGCGGACGTA
GGCECGCETT
GCACAGACGA
TTCGCAATTT
TTTTCGTTTA
TTGGGTGGTA
TCAGTCCGAT
GACAACCAGT



55 351 OGGCGAATGG GTTGOGCCCA CACTGAGCCA AAAAGCCGAA AACATCAAAG WO 99/ 36544
PCT/ | B99/ 00103 -84 401 CCGOOGCCAT CAACGGCAAA ATCAGCACCG GCAATACCGG
CCTTTGGCTG 451 AAAGAAAAAA ACAGCGTGAT CAATGTGCGC GAAATGTTGC CCGACCAT.. Thi's
corresponds_to the am no acid sequence <SEQ I D 52; ORF112>: éﬁ%o YI I R
QUAVNAVYAL PRPAFSISEE EI LYETGNLG KGSYGLYEM. 5 51 GYTALKMVPAI AVL

| GRLVSLSQL AAGSELTVI K ASGVBTKKLL 101 LILSQFGFI F Al ATVALGEW VAPTLSQKAE

NI KAAAI NGK | STOMIGL Wiscrrtbdsa kS MRakivkRBHcTceTEust tdaaeacemek T eveal ed

further partial 1 @g}ﬁm ﬁ% %%ﬁf‘?ﬂ%f@ TTTCACGITA
CATCATCCGT CAAAT %@; Ao e 'CC TCGCTTTGTA
CAGCTBITTT GAAAT@@T@ECAQEMTWW@@@@:W@T ACGGCATATG
GGAAATGCTG 1% SGEEAGA B PRARSGAIAT TGATTCCCCT 201
CGCCGTCCTT AT ; FDCEAck ik GCGAACTGAC
CGTCATCAAA mmsmmemmmmm 'I'ITWH?@TGT CGCAGTTCGG
TTTTAPTTTT GCTA , S ‘ CACTGAGCCA
AAAACCCGAA AACA GCAATACCGG
CCTTTGECTG 451 1MA@@WMTMGAWWAGFC WASSIGCTIAC CCGACCATAC 501
GCTTT{RGGGC ATM@ATﬁGmm E@@éﬁiﬁ%@@é@tﬁ%@ﬁm AGGCAGTGGA
AGCCGATTCC GCCGIdshT GAcdTAGCGACESGT @Em@me Gcmwmmmma TCCGCCGCAG
CACGCTTGEC GAAGAZHAABCIBEIREFECT e NG

CGTCAAACGC AACCHGAT Gaccalbirr At o
ACTGAIICACC 751 zmcm@@@e@cm@ﬂi@mmmma@@mmmw@@@@m TCTACGCCAT 25
801 CGCATGGTGG GEEAMRTIGERTFTTRARCEERCCHRMEECMG GTGATGECGC 851 TCGTCGCCTT

TGCCTTTA%:NF‘, (LB SO M3 LT, 2BOSREFIMSACTCT  TCEGCCECAT

CTGIST GCTGITOC ACCTTGOCEG 951 A CTTT GGGITTACCA GCCAACTCGG. . .
This corresponds to [ he.,a3i,n0,a61 0y SEINEDEE FRRR AP RiirgfRE!l 12-1> 30 1
M\LI SRYI | R QVAVMALY AlxsLaAKARKRDE IR R 2 wuma.GEHﬁdFLGYTALKNPAR
AYELIBLAVL | GGLVSHSQEPNATUSE| EGFARFABQVEAKIAS RA§GESIAK] ) A Al ATVALGEW
VAPTLSQKAE. N m@g BERER RIS PORG | K WARNDKN
ELAEAVEADS AVLNS \A@ﬁ@ﬁ%&ﬁﬂ& 1ok NLVDVLLVKP
DQVBV! N TERWE Sotagy LA QGV KL VTVATLW e | PQTTRHGNMG
301 L ) Eﬁ; gérA S%Léﬁﬁl s amino acid
sequence predi ct 35:1 mnbmmrmmm DIES. KAncmLcmrmsmn@hvng ORF from

strain A of N. rrenﬁ‘ﬁgl W%@G%Thﬂ% 1; %Eﬁ%ﬁ%‘&"e GNDLALRA PRWLRRQVGV

VLOENVLLNR SIRDNI LAGAHEF IMELPEGYGT
35 601 VVGEQGAGLS GGORQRIATA RALITNPRIL IFDEATSALD YESERAIMON
651 MOQATCANRTV LIIAHRLSTV KTAHRIIAMD KGRIVEAGTQ QELLAKPNGY

701 YRYLYDLQNG *

Computer analysis of this amino acid sequence gave the following results:

Homology with a predicted ORF from N.meningitidis (strain A

40 ORF39 shows 100% identity over a 165aa overlap with an ORF (ORF39a) from strain A of N.

meningitidis:

. 10 20 30
orfi9.pep KEDFTWFIPAVIKYRRLFFEVLVVSVVLQL
FEETERTREE T LV ey
45 orf3%a AVLSFAEFSNRYSGKLILVASRASVLGSLAKFDFTWEFIPAVIKYRRLFFEVLVVSVVLOL

110 120 130 140 150 160
40 50 60 70 80 90
‘ orf39.pep FAL IPPLFFQVVMDKVLVHRGESTLOVVSVALLVVSLFEIVLGGLRTYLFAHTTSRIDVE
50 FTTUREL VR e et e e e e e e b e ee e e gy g
orf3sa FA IT?LFFQVVMDKVLVHRGFSTLDVVSVALLVVSLFEIVLGGLRTYLFAHTTSRIDVE

170 180 190 200 210 220
100 110 120 130 140 150
55 orf3d.pep LGARLFRHLLSLPLSYFEHRRVGDTVARVRELEQIRNFLTGOALT SVLDLAFSFIFLAVM
RN RN AR RN R AN A NN R AR NN A NN
orf3%a LGARLFRALLSLPLSYFEHRRVGDTVARVRELEQIRNFLTGOALTSVLDLAFSFIFLAVM

230 240 250 260 270 280
60 160 170 180 180 200 210

orf3s8.pep WYYSSTLTWVVLASLY XXX XXX N KK R R AKX KKK X KR XK TCANRTVLI TABRLS TV



Honol ogy with a predicted ORF from N nmeningitidis (strain A) 40 ORFl 12
shows 96.4% identity over a 1l66aa overlap with an ORF (ORFl 12a) fromstrain
A of N neningitidis: 10 20 30 40 50 60 orf1l12. pep

M\LI SRYI1 | LLAFLALYSFFEI LYETGNLGKGSYGE WEMLGYTALKMPA

11111 Y 4%1111111111111111111,;L736|_ TAT1111 1111101 1 PO 5,

M\LI SRYI | ROVAVNVAVYALLAFLALYSFFEI LYETGNLGKGSYGE VEMXGYTALKMXAR 10 20 30 40 50
60 70 80 90 1%%{110 1201 1an 11131 pep

AYELI| PLAVLI| G&: SQL W@F DARVA] E@?W’G'%’BAH 1:1111111
I 11111 111 llllllf 1111 f 11111 fllllllj—zlr%I I [ 2a‘[3
AYELWLAWNWhWQW&LM&W. FAI ATVALGEW 70 80 90 100
110 120 WD 99/ 36544 -85- PCT/1B99/00103 130 140 150 160 orf112. pep
VAPTLSQKAENI KAAAI NG ST TR A EANEN I RN ABDYHE FCTSAQSDLNETOWLLAAKS LGLKAKY
1111111111111 1222 2122111y ama g eiaamamanaan g f 4 pid e i rniiing
VAPTLSQKAENI RERAT NGKI ST U SN RERKNE P RITRENE P ERIFE TEFRPNARRDBI Y88 140 150
160 170 180 ocersblil.B2a VRQE’IKRLAMATLE’ALVWCDDGNHFILAKTDGEGEHAQFLIQDLVTNKSAVLSFAEESNR
ELAEAYEADSAVL NSDGSWOLKNI RRSWLGEI!M\VEV% BEXAP!ISVRNLIVDVE LIVKP 1111901200 210
220 230 240 °APartial GREITIAAUCTEOTT UE Sequance- 2SED 1D b Y AR
identified: bE3t-1ABLAACECIEBAILTAS WMDMTMTMFWEWLT EATKGECGGT 51
AT oG ARMEAGTT A e B e P RO A kAT
CAA GIT A " ’&F T
GNCCGCCCGC GGQ:‘EAGGMC TMWTLDMYAWWERTMWGMI@IQ NT

T

AT %&%ﬁ%&%ﬂ%& ShEAERACCA
AAAGODGCTG 3D arTGATT GL,IATT 351
CGGCGAATGG GW@@@@@@A CATFEAETUAD

ceo AlggTices S &%ﬂ%%%@
CAATGTGCGC GTTGC TAC 20 501 CCT GGGC AT
CGATAAAAAC GAAGTECESAG  B5LPNEREAIFEITA
CAGTTGGCAG 604 T TGAM%PM @AM?{ OAGECTC. 651
TATTGCGGCT GAAGAAAA GATGG 701 ACGIATTGCT

NT GOCOGATTTC CGTCAAACEC AA

o CCC GACCAAATET C j" EE Eg GFA’@{A%%%@@F@:CAAAN

CGCAGCCTGG GTGATGGECGC 851TCGTCGCCTT TTTACC CCGCAAACCA CCCGCCACGG

TAT JELETT iiillll:i Eii i?i EII%II% : ! 1T??|[ IIE ;III: :
35 orf3%a GQVAAPVIRLAQLWODFOQVGI SVARLGDILNAPTENASSHLALPDIRGEITFEHVDFRY
orf39-1.pep KADGRLILQODLNLRIRAGEVLGIVGRSGSGKSTLTKLVQRLYVPEQGRVLVDGNDLALAA
FCTEEEET PR e e e i b e e e e e by
orf3va KADGRLILODLNLRIRAGEVLGIVGRSGSGKSTLTKLVQRLYVPAQGRVLVDGNDLALRA
40
orf39-1.pep PAWLRROVGVVLQENVLLNRSIRDNIALTDTGMPLERI IEARKLAGAHEFIMELPEGYGT
PELLERUTCV T B L R R TR T LT L TR d
orf3ga PAWLRROVGVVLOENVLLNRSIRDNIALTDTGMPLERI IEARKLAGAHEFIMELPEGYGT
45 orf39-1.pep VVGEQGAGLSGGORQRIATARALITNPRILI FDEATSALDYESERAIMONMOAT CANRTV
FOEEETVERS T R P b R R e e e e by
orf3%a VVGEQGAGLSGGQRORIAIARALITNFRILIFDEAT SALDYE SERATMONMOATCANRTY
orf39-1.pep LIIAHRLSTVRKTAHRI IAMDKGRIVEAGTQQELLAKPNGYYRYLYDLONGX
50 PERLT R e b e LR e T e eyl
orf39a LIIAHRLSTVKTAHRIIAMDEGRIVEAGTQQELLAKPNGYYRYLYDLONGX

The complete length ORF39a nucleotide sequence <SEQ ID 29> is:

55

60

65

ATGTCTATCG
CGCCCATTAC
TTTGTACTTC
GCCARATCTT
TTTGGCTATG
ATTTTATTTT
ATACAGGATT
TTCTAACAGA
TATTGGGCAG
ATCARATACC
GCAGCTGTTT
AGGTGCTGGET
TTGTTGGTGE
TCTGTTTGCA

TATCCGCACC
CACGGCATTG
CGCACARGAGC
TGGEATTGAA
GCGACTTTAC
GGCTAARACA
TAACTACGAA
TATTCGGGCA
TTTGGCAARG
GCCGGTTGTT
GCGCTGATTA
ACATCGGGGA
TGTCECTETT
CATACGACTT

GCTCCCCGCC
CCGCCAATCC
GATTTARRTG
GGCARAGGTA
CCGCATTGGT
GACGGTGGGG
TAAGTCTGCG
AACTGATATT
TTTGACTTTA
TTTTGAAGTA
CGCCTCTGTT
TTCTCTACTT
TGAGATTGTG
CACGTATTGA

CTTTCCGCCC
TGCCGATATA
ARRCGCRATG
GTCCGCCAGC
ATGGTGTGAT
GTGAGCATGC
GTATTGTCTT
GGTTGCTTCC
CCTGGTTTAT
TTGGTGGTGT
TTTCCARGTG
TGGATGTGGET
TTGGGCGGETT
TGTGGARTTG

TCATCATCCT
CAGCATGAAT
GCTGTTAGCC
CTATTARARCG
GACGGCAACC
CCAATATCTA
TTGCCGAATT
CGCGCTTCGEG
TCCGGCGGTA
CGGTGGTGTT
GTGATGGACA
GTCGGTGGECT
TGCGGACGTA
GGCGCGCETT



951 NCGGCTCTTC NGGITTACCA GCCAACTCTA CGGCATCCCG CCCTTCCTCG 30 1001
NCGGCGCACT ACCTACCATA GCCTTCGCCT TGCTCGCCGT TTGGCTGATA 1051 CGCAAACAGG
AAAAACGCTA A This encodes a protein having am no acid sequence <SEQ I D 56>:
1 MNLI SRYI | VYAL LAFLALYSFF EI LYETGNLG KGSYA VEMX 5

AYELMPLAVL I%(% Q_ AAGSELXVI K ASGVSTHKLL 35 101 LI LSQ:G&—?@\SEWGEW
VAPTLSQKAE NI KAAAI NGK | STGNTGLW. 151 KEKNSI I NVR EMLPDHTLLG | KI WARNDKN
ELAEAVEADS AVLNSDGSWETTCZOACA| TIREIRRET | @6 EDEVE (S avaTdeE ARt SR NL VDVLLVKP

oot LTS e e o
LKXFGE CLG LLFHL?&RL%@@E%@E o : A 351 RKQEKR*
ORF11%a and ORF13®- 1TT§¢RSW036TGS%GF@EHIG|C@ TG WREATFAJWasIcagrr or f | | 2a. pep
M\LI SRY!I | RQVAVVAYRALICAET m%g@gg Y&Eégﬁggm

LUVLEUTITETT LT b3 | drbséActdct1hdchdcch 1dctdcnd Inhddabired 1o orf112-1

MNLI SRY! | RQUAVVAYSZAL JSAFICAGORSHITFRGETAR TURAGTRICS AT VERACC\CRSEAGNIRAR 45 or f | | 2a. pep
AYELMPLAVLI GGLV$X3Q 4 g 1S

1111 1111111111129 Ietddttcs Ehdabates 1bbanedres IMAbrtod hadbidei 11l  or f 112- 1

AYELI PLAVLI GGV Eﬁ%&%ﬁ\ﬁ%&%@%@ﬂ%%ﬁ@N%@%%ﬁ%ﬁw 50 orfll 2a. pep
él_gﬁ N

VAPTLEQKAENI
111111t1121111113491 1@&&@1@1‘1@1‘1@&@1 Trdata it lebdtrtdebt Iebddehddrtl or 112-1

VAPTLSQKAENI '; E%SCWN orfll 2a. pep
EL AEAVEADSAVL NSDES RLVERACESIRP 55

FEEEI3a et |1551I IGTICT'IIGFAGGIAGM'IIGNCH‘IGCEmCmmlAls‘Qﬁl‘kthfCﬂi]Htmwbc orfl112-1

ELAEAVEADSAVLNSW | CEETRRAGE P orfll2a.pep
DQVBVGELTTY! RHL £l AANE A DN
1111 111111111851_111@@@1@_@1@@1@1@qu1@@1@@@1@1@@@@ 60 orfi112-1

DQVBVGELTTY! RHL BT ARREREERY C%é@{@ﬂg’*qg{(ﬁ orfll2a. pep

LKXFGE CI.G.LFHLA@LF(‘XE%@TYGP%EWM- LT

G

11111111111 111 IZE;\L/U FRBDIE FCCCGBEACE [GPACERATRT
LKLFGE CXGLLFHLA ﬁé—g%gﬁﬁg”ﬂm AR aRalisis, it is predicted that this

pr ot e5n fmmlwodmmpimehﬂdwmgamaoﬁ@seqmﬁcm&SEQIDcambd be usef ul
5 Exanple 13 The follow ng parti al

vacci nes or di agnost

i CS.

antigens for
DNA sequence was

identified in N nmaniggidabchas,saCiiQdy DiddiReant onercEdE TAERGRIAAACT GCCAA
CAGCCAGGEEC AAAGGTHRAABS INEREBA

CEQAGRGH ATTLL2GBLY LCHHEGIERT
CoACCTTTGE GRCARRET AL T AAAER P TARBAGITEEI CREITERY. TaGTTTO0CT

GAGTARGGTA 201
251
301
351
401
451
501
551
601
651
701

40

45

LLVVSLFEIV

LGGLRTYLFA

VGDTVARVRE

LASLPAYAFW

LEQIRNFLTG
SAFISPILRT

VEPQMTQRWD
RLVIESKLTV
LNAPTENASS
LGIVGRSGSG
VLOENVLLNR
VVGEQGAGLS
MOATCANRTV
YRYLYDLONG

NOLAARYVASG
GOLIAFNMLS
HLALPDIRGE
KSTLTKLVQR
SIRDNIALTD
GGQRORIAIA

LIIAHRLSTV
*

HITSRIDVEL GARLFRHLLS
CALTSVLDLA FSFIFLAVMW
RLNDRKFARNA DNQSFLVESI
FRVTKLAVVG QQGVQLIQKL
GQVAAFPVIRL AQLWQDEQQV
ITFERVDFRY KADGRLILQD
LYVPAQGRVL VDGNDLALAA
TGMPLERIIE AAKLAGAHEF
RALITNPRIL IFDEATSALD
KTAHRIIAMD KGRIVEAGTQ

ORF39a is homologous to a cytolysin from A.pleuropneumoniae:

FEERT CAGHEEROYAAACT TCAGG

LPLSYFEHRR
YYSSTLTWVY
TAVGTVKAMA
VIVATLWIGA
GISVARLGDI
LNLRIRAGEV
PAWLRROVGV
IMELPEGYGT
YESERAIMON
QELLAKENGY

sp|P26760 |RT1B_ACTPL RTX-I TOXIN DETERMINANT B {TOXIN RTX-I SECRETION ATP-
BINDING PROTEIN} (APX-IB) {HLY-IB) {(CYTOLYSIN IB} (CLY-IB)
>gi{97137|pir}|D43599 cytolysin IB ~ Actinobacillus pleurcpneumcniae (serotype 9)

50

Score

Identities = 472/680 (68%), Positives

Query: 20

55

Sbjct: 20

Query: B0

60 79

Sbhijct:

Query: 140

Sbjct: 137
65

Query: 200

931 bits (2379%), Expect = 0.0

540/690 (77%), Gaps

»gi| 38944 (X61112) ClyI-B protein [Actinobacillus pleurcpneumoniae] Length = 707

3/690 ,{0%)

YHGIAANPADIQOHEFCT SAQSDLNETOWXX XXX XK ZAXXXXVVROPIKRLAMATLPALVWC 79

YH IA NP +++H+F

+

I+ TW

V++ I RLA

LPALVW

YHNIAVNPEELKHKFDLEGKG-LDLTAWLLAAKSLELEAKQVKKAIDRLAFIALPALVWR 78

DDGNHFILAKTDGGGEHAQYLICDLTTNKSAVLSFAEFSNRYSGKLILVASRASVLGSLA
+L AEF + Y GKLILVASRAS++G LA
EDGKHFILTKIDN--EAKKYLIFDLETHNPRILEQAEFESLYQGKLILVASRASIVGKLA

+DG HFIL K D

KEDFTWEIPAVIKYRRXKXXUAXXXXR KX XY KKK ITPLFFQVVMDKVLVHRGFXX X XKK R

KEDFTWFIPAVIRYR+

KFDFTWFIPAVIRYRKIFIETLIVSIFLOIFALITPLFFQVVMDKVLVARGFSTLNVITV

XXX XXXFEIVLGGLRTYLFARTTSRIDVELGARLFRELLSLELSYFEHRRVGDTVARVR

E +YLI DL T+

ITPLFFOVVMDEVLVHRGE

139
136
199
196

259



10 151 TTGCCTGOCC ATGCCCAAAT TACCACCGAC AAATCAGCAC CTAAAAACCA 201 GCAGGTCGTT
ATCCTTAAAA CCAACACTGG TGCCCCCTTG GTGAATATCC 251 AAACTCCGAA TGGACGOGGA
TTGAGCCACA ACCGCTA. TA CGCATTTGAT 301 GTTGACAACA AAGGGGCAGT GTTAAACAAC
GACCGTAACA WT 351 TGTGGTCAAA GGCAGTGCGC AATTGATTTT), A
CGOGGTACGG 1 AGCAAACT CGACGGCATC74STTACCGTAG GCGGTCAAAA CGTG
451 ATTATTGCCA ACCCCAACGG CATTACCGTT AATGGOGGOG GCTTTAAAAA 501 TGTCGGTCOGG
GGCATCTTAA CTACCGGTGC GCCGEARATIET GEOANEAGG AR SHLISTBEAETFGNCI REGAT TTGAT
GTGCGTCAAG GEREAT T &) A BB A R T B o T P A T B RA T CATARNE TR BA5Em m
y TACACCGGG GMTG@IQLQ@m&MGﬁE@%@fE@ﬁﬁMﬁ@AMMAﬂwa@PﬁEMA AACT
TCT 701 ACCGEFEERE TFTACROCAGE, GLEGARATGAFISFGRAGGTAC 751
GGCAGCGGGT Aé@fAAéééELEQFKﬁEFWfVﬁ%ﬁKB: jeoshtvimice otk Ipmkciv.ACip-CCo
CGACAGCATC AGAGTGATT GrOCAARGAAGALASOEETACRE Er8TbrGTERAN 22 G RTHKLSVCTIBT esponds

VSLKTEEDI ¢ GRERF TR T B ORL N T EBA S RO T ARG

VNI QT PNGRG LWMFBQQM&IQWWVWWNM ?HBEVLWQ@SMI& NG

T e e e )

DTAALGGWA DShdxyl: MMEWGGV@PGDF@FRTFI@SSWH@M@V@&N@HRWR@@- gtrarqgutdoeot i de

sequence <SEQ.| &_#? vois ﬁ%ﬁ?@ ﬁé@ﬁ&@mﬁ A%ﬁt%

ACAGCACCAT G 35

101 GEAGT TCG@FefET@PGIVWUARSGW TURCSYGAGTIL AT PERIDERONAWN LI T LIE TEAAAACCA

CCCTTAAAAC TTI%ﬂxmﬁﬁﬁﬁi%@m t;zzzmw&wmﬁccc

CCAGCAGGT CGTTATCCTT AAAACCAA
(¢

AAATTACCAC CCGAI

CTGGT, CFrEGT GRARSIRIYIALAG
ICECTT 49,351 68
401 CGITTGIGGT
AACTCAACGG CATEET T% AR
ACGGCAT TAC CGLTAAT k: ' ks

GTGCGCCCCA AATCGGCAAA 45 601 GACGGT GCAC TGACAGGATT TGATGT GCGT CAAGGCACAT

TGACCGTAGG 653 ACCAGERIATRTINA % Y GC CGACTACACC GGGGTACTTG 701
CTCGIGCAGT TQ@]’;ETC{?;A sREX R A 76eCTGECGGIT 751 TCTACCGGTC

TTGCCAAT AOAY n‘an accessmn number X5395 5
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 Orf3% 1 KFDFTWFIPAVIKYRRXXXXXXXXXXXXXXXXXITPLFFQVVMDKVLVHRGFXXXXXXXX 60
KFDFTWFIPAVIKYR+ ITPLFFQVVMDKVLVHRGF
HlyE 137 KEDFTWFIPAVIKYRKIFIETLIVSIFLQIFALITPLFFQUVVMDKVLVHRGFSTLNVITV 136
Orf39 61 XXXXXXXFEIVLGGLRTYLFAHTTSRIDVELGARLFRHLLSLEPLSYFEHRRVGDTVARVR 120
45 FEI+LGGLRTY+FAR+TSRIDVELGARLFRHLL+LP+SYFE RRVGDTVARVR
HlyB 197 ALAIVVLFEIILGGLRTYVFARSTSRIDVELGARLFRHLLALPISYFEARRVGDTVARVR 256
Orfid 121 ELEQIRNFLTGQALTSVLDLAFSFIFLAVMWYYSSTLTWVVLASLIC 167
EL+OTRNFLTGOALTS+LDL FSFIF AVMWYYS LT VVL SL €
50 HlyB 257 ELDQIRNFLTGQALTSILDLLFSFIFFAVMWYYSPKLTLVVLGSLEC 303
!/
Orf39 166 ICANRTVLIIAHRLSTVKTAHRIIAMDKGRIVEAGTQQELLANXNGYYRYLYDLQ 220

55 IC NRTVLIIAERLSTVK A RII MDKG I+E G QELL + G Y YL+ LQ
HlyB 651 TCONRTVLIIAHRLSTVKNADRIIVMDKGEITEQGKHQELLKDEKGLYSYLEQLQ 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.meningitidis <SEQ ID 31>



901 GGCGICAAAA ATGCCGGECAC ACTCGAAGCG GCCAAGCAAT TGATTGTGAC 951 TTCGTCAGEC
CGCATTGAAA ACAGCGECCG CATCGCCACC ACTGCCGACG 1001 GCACCGAAGC TTCACCGACT
TATCTCTCCA TCGAAACCAC CGAAAAAGGA 1051 GCGGCAGGCA CATTTATCTC CAATGGTGGT
CGGATCGAGA G\ T 55 1101 ATTGGITATT GAGACGGGAG AAGATATEAared/diesaGl AAC
GGAGCCGTGG 1151 TGCAGAATAA CGGCAGICCGC-CAGCTACCA CGGTATTAAA TGCTGGTCAT

1201 AATTTGGTGA TTGAGAGCAA AACTAATGTG AACAATGCCA AAGECCCGGEC WD 99/ 36544 -87-
PCT/ 1B99/ 00103 5 ATERETACT GEESCEIBCGAETHENIC CTATCEECATCICAMBIEAGECC AGTATTCAGA

1301 CTGGCACTAC @mﬁcmmwm 1351 AACACACGCA
TTACCGGGEEC AGATG’TWACC@C@?T'EKA'E@@AAPAW ardetf]. . CAGCAGITCC GCCGTAATAG

G5 1454%@ TTCTTTGGAA GCTTCAACAG
TTA%CC@’ i%‘Bﬁ“’%‘@éﬁﬂﬁ%&% BGECAAGCAG CTTGCTTTAC

TGOCAGACGA 1551 TAACATTACT GCCAAAACTA OCAATCTGAA TACTCOOGEC AATCTGTATG
1601 TTCATACAGG TAAALSARERGCA PRERYT ARACR™H FEFETEEE 1651 GOCAGCATCC
ATTTGAAATC GGATAACGCT  GOCCATATTA CCGGCACCAG 10 1701 TAAAACCCTC ACTGCCTCAA
AAGACAT GBS Gk eoealebderospikGnuckpide sGHTAGSER IDA3GAATCTG CGTACCAACT
CGGGTAATCT GCACATTCAG 1801 GCAGCCAAAG GCAATATTCA GCTTCGCAAT ACCAAGCTGA
ACGCA 1851 GCOTGFEOA ma@p@@mm@m@@@@mmwa&fﬁm GACGGCCTTC

1901 ‘ATGCTGTTTC 1 TR 7 STEEE 15 1951
GACTTTACCG GTCTCHAT SEAS LS @@bl ATCGGTTGGT
AAAGGCCGTC TGAAATITAGARKTAZERA GERIATCCAT GATTRICAT CROBEACTTOAGEACA TATTACGTTG
GTTGOCGGCA ACGGTRFTCACEMPFEATGAC 2101 GGAAAACAAC GCAATTCAAT CAACGGAAAA

CACATGAGhisT G th2 ditho GRS ERERART< 6T TARE PAPACCTTAA CGTCCATGOC
AAAAGCGEGG 20 2201 CATTGAACAT TCATTCCGAC TTGA GCATAGAAAA TACCAAGCTG
2251 GAGTCTACCC ATAREAGRGR: KTEANICA ARG QAR T 2301 CAACCAAGTA
GATGOCTACG CACACGET GAL N IAR R EAEAL OO AR vrtabd. AGATT AAACGACAAA
CTGCCTT CCAACAAGCT 2401 GTATTGG CACTCAATGC. GCGCTATTCC
CAAATT %Tiﬁ‘%%f@\ Eﬁ%ﬁé@&%@ﬂ tio\mespbrqag liporseigrdintbec

CTAGTCAA%CII;?@Q@.SI J, CAATTGGAGT ACCGTTTCGA CCAAAACTTT GGAAGATAAT
2551 GOCGAATTAA AA TTGGC 'CGGACGGCTG AATATTGAAG CAGGTAGOGG 2601 CACATTAACC
ATCGAACCTG CCAACCGCAT CAGTGCGCAT ACCGACCTGA 2651 GCATCAAAAC AGGOGGAAAA

TTGCPOT T@RISPAARBAKasA IS AN GEHGED vet1dd ardek plesiel i E. cdliad EA6Wed bbblel TAI TG
GAAGCAAAAG GCAATATCOG 2751 TCTGGITACA GGAAAACCAG ATTTAAGAGG TTCTAAAATT

ACAGCCGGProdugts of prigineXpressipn pas patitgation aersmanalead b8 RTEAGH FimmaAdchora
2851 AACARGESAG oF Ry Yulfhicdtoh SO CA TSAQORINETS 4BTRORS Pt 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 AATCCCGTCT TCCATGCATC CAGTIGCGTA TCGCGETTsGG
30 101 CAATACGGRA TAAAALCTGC TGTTCTGCTT TGGCTAAATT TGCCARATTG
151 TTTATTGTTT CTTTAGGaGC AGCTTGCTTA GCCGCCTTCG CTTTCGACAA
201 CGCCCCCACAR GGCGCTTCCC AAGCYTTGCC TACCGTTACC GCACCCGTGG
251 CGATTCCCGC GCCCGCTTCG GCAGCCTGA

This corresponds to the amino acid sequence <SEQ 1D 36; ORF56>:

35 1 MVIGILLASS KHALVITLLL NPVFHASSCV SRXAIRNKIC CSALAKFAKL
51 FIVSLGAACL AAFAFDNAPT GASQALPTVT APVAIPAPAS AR¥

Further work revealed the complete nucleotide sequence <SEQ ID 37>:

1 ATGGCTTGTA CAGGTTTGAT GGTTTTTCCG TTAATGGTTA TCGGARTATT



2901 CCAAAAATCC AAAGAATTGG AACAGCAGAT TGOGCAGTTG AAACAAAGCT 35 2951
CGCCTAAAAG CAAGCTGATT CCAACCCTGC AAGAAGAACG CGACCGICTC 3001 GCTTTCTATA
TTCAAGCCAT CAACAAGGAA GTTAAAGGTA AAAAACCCAA 3051 AGGCAAAGAA TACCTGCAAG
CCAAGCTTTC WX ATTGACTTGA 3101 TTTCCGCACA AGGCATCG% COGTT
CCGATATTAC 3151 AAACTGAACCgHTCACGCCGC AGGCGTAT (XCAG
CAGATTCAGA 40 3201 GGCGGCTGCT ATTCTGATTG ACGGCATAAC CGACCAATAT GAAATTGGCA
3251 AGCCCACCTA SAAGAGIGAD TROGACAANGCOTGOTEIGAAMGARGRTTIGA 3301 OGTTTGACCG
GACGTACAGG GGTAABTATSETEATES BATARES

GTGCATCCGA AATCASAGKZEa€daE:

AAATCATCAG 350 T AARKRRACARGEAI TTACCAGCA CCCGCGACCA CCTGATTATG CCAGCCCCCG

3551 TCCHkE6aéspéidets e Ghding doft ¥eghdnte <SEOTDTTORFEMASATCGAA 3601 GCTAATACCA
CCCGCTTCAA TGCCCCTGCA GGTAAAGTITA CCCTGGTTGC 3651 GGGTGAAGAG CTGCAACTGC
TGGCAGAAGA AGCCATLCGAGrAMaeAGRAET 1 205 rrt GabtiGL A ARAARGCCGC CGCTTTATCG
GCATCAAGGT AGGCANGAREALAB 7] LEANTEEACAGE A EARAACEAACHYGAAGGANACC AAATTGCCTG

T CGT 3801%CE¥CAAACT GCAGCCACCC GTTCAGGCTG GGATACCGTG CTCGAAGGTA

GTOCOCAT G EAAARTIATE, T CRANGL A T RO aa g g e P ety

TAGAAACCAAt QREXNGRETRe T BE0AGAAN PerilGhicyBEEREGACG CGGCAGCACT ATCGAAACGC
TGAAACTGCC CAGCTTCGAA 4051 AGCCCTACTC CGCCCAAACT GACCGCCCCC GGTGGCTATA
TCGTCGACAT 4101 TCCGAAAGGC AATTTGAAAA CCGAAATCGA AAAGCTGGCC AAACAGCCCG
4151 AGTRasaborhisrrizaiaAtiseraditdahasthispoinfinadGredngiadicandds épitel2e tould
CAGGT C %Fﬁ %@% TATAAGCAGG AAGGCTTAAC 4251 CAGAGCCGGT

1 CTTATG 4301 GATACGGCGC AACCGCAGCG
GGCGGTGTAG CCGCTTCAGG AAGTAGTACA 4351 GCCGCAGCTG CCGGAACAGC CGCCACAACG
ACAGEGAGCHRGJIAGTACCGT 4401 TTCTACAGCG ACTGCCATGC AAACCGCTGC TTTAGCCTCC
TTGTATAGCC 65 4451 AAGCAGCTGT ATCCATCATC AATAATAAAG GTGATGTCGG CAAAGCGTTG

4501 AAAGRTETGHAN Wﬁ%ﬁ%ﬁ&@@% 894551 GACCCGEGT
GCATTAAATC AGAT AGATATTGCC CAATTGAACA 460 AACCGAACTG

TTCAGCAGTA CGOGCAATGA-AAGTATT Rk ordi5 e MCGETERAG: GRAGARTEAC TACCAATCTC
AGTAATGCAG GTATGHlCABCrcaent 74t cch e RATREAR TrAGCaceTrC A AN feGCAG CCTGAAAGAC

AACT. 'IBAGGCA 475 10 A\ T TATICACUT AGTTEI TEEE AR T AT C TRICNACITAGA  AGCCGCCAGC

480 T AAAATCAAAA, cbedi ToaBlohdnt TURLCrrb-ceUnbcoR CEIERIEA VIO 99/ 36544

PCT/ 1 B99/ 00103 251880AGGG
This corresponds to the amino acid sequence <SEQ ID 40; ORF63>:

1 MFSILNVFLH CILACVVSGE TPTIFGILAL FYLLYLSYLA VFKIFFSFFL
25 51 DRVSLRSPRL ECKWHDPLAH WLTATSAILB EQPEG...

Computer analysis of this amino acid sequence predicts a transmembrane region.

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 10
30  The following partial DNA sequence was identified in N.meningitidis <SEQ ID 41>

1 ..GTGCGGACGT GGTTGGTTTT TTGGTTGCAG CGTTTGAART ACCCGTTGTT
51 GCTTTGEATT GCGGATATGT TGCTETACCE GTTGTTGGGEC GGUGCEGAAA
101 TCGAATGCGE CCGTTGECCCT GTGCCGCCGA TGACGGATTG GCAGCATTTT
151 TTGCCGGCGA TGGGAACGGT GTCGGCTTGG GTGGCGGTGA TTTGGGCATA
35 201 CCTGATGATT GAAAGTGAAA RAARCGGAAG ATATTGA

This corresponds to the amino acid sequence <SEQ ID 42; ORF69>:

1 ..VRTWLVFWLQ RLKYPLLLWI ADMLLYRLLG GAEIECGRCP VPPMTDWQHF
51 LPAMGTIVSAW VAVIWAYLMI ESEEKNGRY*




4851 CGCTTTGGCT GGGTGTGITA GCGGATTGGT ACAAGGAAAA TGTAAAGACG 4901 GGGCAATTGG
CGCAGCAGIT GGGGAAATCG TAGCCGACTC CATGCTTGGC 4951 GGCAGAAACC CTGCTACACT
CAGCGATGCG GAAAAGCATA AGGITATCAG 5001 TTACTCGAAG ATTATTGCCG GCAGCGTGGC
GGCACTCAAC TG 5 5051 TGAATACTGC GGCGAATGCG GCTGAGGT GAA
TAATGCTTTG 5101 AATTTTGACA GTACCCCTAGRIGAATGCGAAA AAGCATCAAC CGCAGAAGCC

5151 CGACAAAACC GCACTGGAAA AAATTATCCA AGGTATTATG CCTGCACATG 5201 CAGCAGGTGC
GATGACT ANIRBEEASHAT Af tABRATIBCRBTsQATICE GEdics 2 62BheABEMTATGC GTAATGGCAT
CACAGGCCCG ATTGTGATTA CCAGCTATGG 10 5301 GGITTATGCT GCAGGITGGA CAGCTCCGCT
GATCGGTACA GCGGGTAAAT 5351 TAGCTATCAG CACCTGCATG GCTAATCCTT CTGGTTGTAC
TGTCAT G eorresperding GRE Gonrstragpot i domnigiiiceadsd datifkdccGTG CGGTAACGET

5451 AGGCAACGCT TGGGAAGCGC CTGTGGGGGC GTTGTCGAAA GCGAAGGCGG 5501 CCAAGCAGGC
TATACCAAGSN AT DrediA ORT Tioh N GleiilEaiAstidin 8551 CAAGAATCAA AAAATATAGG
TGCTGTAAAT ACACGAATTA ATATAGCGAA 5601 TAGTACTACT CGATATACAC CAATGAGACA,
AACGGGACARF Ehowa PERE idsatity avmaaSermeariapoaiticrr OM SHADAN AGKCC
TATTW} AACCGTTCAG TTTTTACCAT CTCCCCAAAT GAATTGAAGG TTATACTTCA

5751 “AA GTAGTTTCTT CTCCCGTATC GATGACTCCT GATGGCCAAT 20 5801
ATATGCGGAC TGTCGATGTA GGA%A TTGGTACTAC TTCTATTAAA 5851 GAAGGTGGAC

AACCCACAAC TAGHATHAA A RTLOAGAS AANGTEA ST AGHACATACC

2e 2 O0E AN
CAGTAAAAGG AAACTAA Thits!i gor responasi it a1rnel lamino (agid 1sequenta: tSEQ | D 60;

ORF144- 1> PTRRKGLHRI '""ﬁ“ AN *‘—‘i ANGEYSREI S RO VASYE FLKESKEENCGK 25 51
LKTTLKTLVC SLVSLSMW/LP AHAQ TTDKS AP KTNTGAPLVN *fo1 IQT?QNGRGLS
HNRYTQFDVD NKGAVLNNDR NNNPFMVKGS AQLI LNEVRG 151 TASKLNG VT VGGXKADVI |
ANPNG TVNG CEFRNVERG Y RY 01 DGALTG-DVR QGTLTVGAAG WNDKGGADYT
GVLARAVALQ WNLA\AM% m“i YA SGEI SAGTAA GTKPTI ALDT AALGGMWYADS

| TLI ANEKGV 30 301 GVKNAGILEA AKQLI VTSSG RI ENSGRI AT TADGTEASPT YLSI ETTEKG
351 AA WNNGSR PATTVLNAGH 401 NLVI ESKTNV
NMK@%@W@@%g&W@ﬁELG\I 451 NTRI TGADVT VLSNGTI SSS

AVI DAKDTAH | EAGKPLSLE _ASTVTSDI RL 501 NGGSI KGGKO LALLADDNI T AKTTNLNTPG

NLYVHTGKDL NLNVDRDISSH 9855 Txéjdglﬁéﬁﬁ}“ﬁ%ﬁﬁ EA GSLNVTNTNL

RTNSGNLHI Q  60110AAKGMAGhdRN cfmmm&cammww@bmmm HVSLLANGNA 651
DFTGHNTLTA KAD%%AE% TRPRTS Tf@_ig & OLTISECATB1  GKORNSI NGK

HI SI KNNGGN ADL I L ESTHNTHLNA QHERVTLNQV
DAYAHRHLTSiis HGa{gs WEINIDkn hPGAinitANcitDseBihcVERQ NDRYS: Q ADNTTLRA GAl NLTAGTA
LVKRGNI N\S TVSTKTLEDN 851 AELKPLAGRL NI EAGSGTLT | EPANRI SAH TDLSI KTGGK

LLLSAKGGENA 1 VRTWLVFWLQ RLKYPLLLCI ADMLLYRLLG GAEIECGRCP VPEMTDWOHE
25 51 LPTMGTVARW 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 ATGTTTCAAA ATTTTGATTT GGGCGTGTTC CTGCTTGCCG TCCTCCCCGT
51 GCTGCCCTCC ATTACCGTCT CGCACGTGGC GCGCGGCTAT ACGGCGCGCT
101 ACTGGGGAGA CAACACTGCC GAACAATACG GCAGGCTGAC ACTGRACCCC
151 CTGCCCCATA TCGATTTGGT CGGCACAATC ATCgTACCGC TGCTTACTTT
35 201 GATGTTCACG CCCTTCCTGT TCGGCTGGGC GCGTCCGATT CCTATCGATT
251 CGCGCABCTT CCGCAACCCG CGCCTTGCCT GGCGTTGCET TGCCGCGTCC
301 GGCCCGCTGT CGAATCTAGC GATGGCTGTw CTGTGGGGCG TGGTTTTGGT
351 GCTGACTCCG TATGTCGGCG GGGCGTATCA GATGCCGTTG GCTCAAATGG
4101 CAAACTACGG TATTCTGATC BAATGCGATTC TGTTCGCGCT CAACATCATC
40 451 CCCATCCTGC CTTGGGACGG CGGCATTTTC ATCGACACCT TCCTGTCGGC
501 GAAATATTCG CARGCGTTCC GCAARATCGA ACCTTATGGG ACGTGGATTA
551 TCCTACTGCT GATGCTGACC SGGGTTTTGG GTGCGTTTAT WGCACCGATT
601 sTGCGEMTGe GTGATTGCET TTGTGCAGAT GTWCGTCTGA CTGGCTTTCA
651 GACGGCATAA
45  This corresponds to the amino acid sequence <SEQ ID 46; ORF77>:



901 GAPSAQVSSL EAKGNI RLVT GETDLRGSKI TAGKNLWAT TKGKLNI EAV 951 NNSFSNYFPT
QKAAELNQKS KELEQQ AQL KKSSPKSKLI PTLQEERDRL 1001 AFYI QAI NKE VKGKKPKGKE
YLQAKLSAQN | DLI SAQA E | SGSDI TASK 45 1051 KLNLHAAGVL PKAADSEAAA | LI DA TDQY

El GKPTYKSH WIB% PS 1101 RLTGRTGVSI HAAAALDDAR 11| GASEl Kb~ RehbdohI<AH

SDI VLEAGN YTFLKTKG KSGKI | RKTKgETSTRDHLI M PAPVELTANG | TLQAGENI E

1201 ANTTRFNAPA CGKVTLVAGEE LQ_LAEEG H KHELDVQKSR RFI G KVGKS 1251 NYSKNELNET
KLPVRWAQT AATRS L 2 G’PQU“GESI@lECEmMBAKI | LKA VNRI QS
EEKLETNSTV W%gs}?déﬁ%ﬁi%e : mplﬁi“éﬁ e A LA EKG NLKTEI EKLA
KQPEYAYLKQ LQVAKB/| I : T METESTTA LTYGYGATAA
GGVAASGSST 145 foww VRFMWVSTA TAI\/QTAALA LYSQAAVSI | NNKGDVGKAL

1501 KDLEE SR WG YR AGANNONRAD i $EGNQTI A 55 1551
NLGGRLATNL SNAG SAG N TAVN LKD NLGNAAL L VNS S 1601 Kl KTTFSDDY

VAKQFAHALA GCVSGLY QRS RGAL AN éﬁ%&%ﬁfg m}( EKHKVI SYSK
| | AGSVAALN GGDVNFAAMAGAIYAVMYARGTcal T ALEKI I QA M
PA MIN PQDKIDRIAI JYTCCCRRE: CA3IORAGT PAFAATAGC TEWERIIGRC NCIIPARIICGT AGKLAI STCM

ANPSECTVMY 60 180 SRR r A LtV A B AN BRI aeAl PT QTVKELDGLL
1851 QESKN| GAVN2R bohbisit: ESKGIBbeTEiC FUDAGIREANECEGricbisEiob 1901 NRSVETI SPN

ELKVI LQSNK \WSSP wgg@fﬂggfw g %‘Fﬂ K VETDKSGNLI
TTYPUKGN Conputqge? BRSO TATbCTO S AnREd cPre ATE&EMU%& cHicedicts a

t ransmenbr ane r egl orccarm mscdshmm@&zteﬁchmm -mgwcrre@mI ts: WD 99/ 36544

PCT/ 1 B99/ 00103 59]89@%?9 %g‘“‘%@ g@ qa?ﬁq;fqg g@ TGCA G@Eﬁem nritidis

(strain A ORFI 63,%1 %Gg)ﬁéef-rc@mc aa overlap with an ORF
(ORF1 14a) fromstrain A of N, neni ngltldls 10 20 30 40 5 orfll4. pep

AVAEHANSEIEK crrgarsdy §y/ibe rinseracakieayente KFEQAD 48; ORF77-1>

[RRY SR THEDIG

LFGWARPI PIDSRNFRNP RLAWRCVAA
11113911111 171894 1REYRF@AA11111111110 1111 orfII4

L1 IP1T1111111111111111111111111111111 or {1 | 4a

GGAYQOMPL AMANYGILI NAILFALNII

PhoABi TR DB
SLVSLS T N ERNGR GRS 100
110 12(I\)/p%ﬁ?’iﬁlo"’-‘;l %’S%?gm( 140 1%% J\%%E}E&C RIEMMERHEAEE ot nff Sovial

5 ff: OGR|IFHUENEVC 10 20 30 40 50
SLVSLSMW/LPAHAQ TIDKEARKIE? SeERDVD 1111111
transmembrane domains,

A corresponding ORF from strain A of N.meningitidis was also identified:

Homolegy 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 MFONFDLGVELLAVLEVLPSITVSRVARGY TARYWGDNTAEQYGRLTINFLPHIDLVGTI
FRERRE RN R AR AR R RN RN R RN
35 orfiTa RGYTARYWGDNTAEQOYGRLTLNPLPHIDLVGTT
10 70 30
70 80 90 100 110 120
orf77.pep IVPLLTLMFTPFLFGWARPIPIDSRNFRNPRLAWRCVAASGPLSNLAMAVLWGVVLVLTP
40 EERE R RS RRR AR R R RN R AR R R RN R R R R RN R AR A RN NN RN
ozf77a IVPLLTIMFTPFLFGWARPIPIDSRNFRNPRLAWRCVAASGPT,SNLAMAVLWGVVLVLTE
40 50 60 70 80 80
130 140 150 160 170 180
45 orf77.pep YVGGAYOMPLAOMANYGILINAILFAINIIPILPWDGGIFIDTFLSAKYSQAFRKIEPYG.
TTOULLEE T e T T TTCR T R b L Rt g
orf77a YVGGAYOMPLAQMANYXILINATLXALNITPILPWDGGIFIDTFLSAKXSQAFRKIEPYG
100 110 ~120 130 140 150
50 150 200 210 220

orf77.pep TWIILLLMITXVLGAFTAPIXRXRDCKCADVRLTGFQTAX
POEL BT THEE ATE
orf17a TWIIXLLMLTGVLGAXIAPIVOLVIAFVOMEVX
160 170 180




or 114. pep NKGAVLNNDRNNNPFVWKGSAQLI LNEVRGTASKLNG VTVGGOKADVI | ANPNG TVNG
111111111121121: 1111111111111211111211121111111111111111111111 orf1lda
NKGAVLNNDRNNNPFLVKGSACLILNEVRGWASKLNGIVTVGEQKADVIIANPNGITVNG 20 130 140 150
160 170 180 o 190 200 210 220 orf114. pep CT/IBO9/00103
&RW@GL mmmWWMWWMWWW@Mwwmmwﬁ 111111111
111111111111111 .11 1111111111 111111111111 25 orfllda

GGFKNVGRORE - GARDDER DAL b GRB\ERXAEL Ty GAASI NI CEAIY TGVLARAVALQ 190 200 210 220
230 240 230 240 250 260 270 280 orf114. pep
GKXXGKXLAVSTGPQKVDYASGE! SAGEAAGTKPZFY ALDTASL GGWYAGRS! TLI ANGKGV 30441 ||

LEELIELT L] IORETTHY -ope ImﬂQN¢qLFWFP¥HVLRVPLﬂIFYNEVﬂijiTﬂﬁﬂwﬁDNT&ﬂgriizTcN?hEﬂkdwaTI
GKLQEKNLAVSTGRGKVDYASGEl  SAGTAAGTKPTI ALDTARLEHAA gggy' 0 260 270
280 290 300 35 orfll4.pep GVX Il orfllda 1o S E§¥ S0
GVKNAGTLEAAKQLIVTSSGRIENSGRIATT‘EE%fASPTY%%IETTEKGAXGTFISNGG *310 320 330

340 350 360 ;The-£eup! Skberh ahethc ;asﬂmmﬁe&&@pﬁqﬁm&vﬁ%@ ID 61> is:

40 110ATGAATAAAG GITTAGATCE! CATITATCITT! IAGTAAMAAGS | AGAGGACGAT! 1 1 bt | GGTTGCAGTA
GCCGAAACTG CENATAGCCA %’ RARGLA QEAWV‘IW@R;TTTCA
CTGAAAACTT CAGGCGACCT TT 51 gg:AAAA CCCTTRAAAAC CIPTGGTCTGC

TCTTT.GGTTT CCCTGAGTAT 2011£K»MJTN@NN ANGANTNOOG SAAATTAGGAC CGARAAATCA
GCACCTAAAA #557354: P%W S ' GGTGAAT
301 ATCCAAAGES76GAA A BAGANGS foASE Rt byl GATGTTGAC
AACAMAGEGG CAGTGTTAAA CARGGACOGROAACAATZATC 404 OGTTIRCTGGT - CAAMMGGCAGT
GOGGAHATTGA TTTTGAACGA GGTAQECGGT ,451 ACGECTAGCA AACTCAACGG CATCGCTACC
GTAGGCGGTC AAAAGERGGAE L5 FoCETGATTATFTAGGMOCCCA ACGGCATTAC CGTTAATGGC
GGCGGCTTTA 551 AAAATCTCGS T TO ITTIAMCTATCG GTGCGCCCCA AATCGGCAAA 601
GACGGTGCAC TEACAGEATT T s GTECER AKX AR T GACCGTAGG 651 AGCAGCAGGT
TGGRATGATA AAGGOGGAGC CGACTACACC GGGGTACTTG 701 CTCGTGCAGT TGCTTTGCAG
GGGAAATT CTA CTCAGAAAGT AGATTACGCC
GCGGCGKQR gﬁ@%@@ﬁ@@9b§ﬁgsﬁk %Eéﬁéﬂ%ﬁag%ﬁﬁGT ACTATTGC CCTTGATACT

GCCGCACTGG 851 GCGGTATGTACGCCGACAGC ATCACACTGA TTGCCANTGA AAAAGCCGTA 901

GGCGTCAAAA AT - URELAR s TTCGICAGEC
CCCATTGAAA ACAGLECCCrocrAtteéiChds el Adcrtyabda € ) da ,eeeﬂ.\t TTCACCGACT
TATGEINNCNA  TCGASACCACSTCLRARTANBIRAAT KD SECIHCRINCATEIGACCATETATCIRC CAATGGTGGT

GTTGCGTT GCCGCGTCCE GCCCGLTETC GAATCTGECE ATGGOTGTTC
CGGATCGAGA CTGGGGOGT GGTTTTGETG CTGACTCCGT ATGTCGETGS GGOGTATCAG
301 ATGCCGTTGG CNCABATGGEC ABACTACNNN ATTCTGATCA ATGCGATTCT
351 GTNCGCGCTC AACATCATCC CCATCCTGCC TTGGEACGGS GGCATTTTCA
35 401 TCGACACCTT CCTGTCGGCN AARATANTCGC AAGCGTTCCOG CAARATCGAA
451 CCTTATEGGA CGTGGATTAT CCNGCTGCTT ATGCTGACCG GGGTTTTGGE
501 TGCGTNTATT GCACCGATTG TGCAGCTGGT GATTGCGTTT GTGCAGATGT
551 TCGTCTGA

This encodes a protein having amino acid sequence <SEQ ID 50>:

40 1 ..RGYTARYWGD NTAEQYGRLT LNPLPHIDLV GTIIVPLLTL MFTPFLFGWA
51 RPIPIDSRNF RNPRLAWRCV AASGPLSNLA MAVLWGVVLV LTPYVGGAY(D
iol MPLAQMANYX TLINAILXAL NITPILPWDG GIFIDTFLSA KXSQAFRKIE
151 PYGTWITXLL MLTGVLGAXI APIVQLVIAF VOMEV*

Based on this analysis, it is predicted that this protein from N.meningitidis, and its epitopes, could

45  be useful antigens for vaccines or diagnostics.

| Example 12
The following partial DNA sequence was identified in N.meningitidis <SEQ ID 51>

1 ATGAACCTGA TTTCACGTTA CATCATCCGT CRAATGGCGG TTATGGCGGT

51 TTACGCGCTC CTTGCCTTCC TCGCTTTGTA CAGCTTTTTT GRAATCCTGT

50 101 ACGAAACCGG CARCCTCGGC ARAGGCAGTT ACGGCATATG GGAAATGCTG
151 GGCTACACCG CCCTCARAAT GCCCGCCCGC GCCTACGRAC TGATTCCCCT

201 CGCCGTCCTT ATCGGCGGAC TGGTCTCCCT CAGCCAGCTT GCCGCCGGCA

251 GCGAACTGAC CGTCATCAARA GCCAGCGGCA TGAGCACCAA AAAGCTGCTG

301 TTGATTCTGET CGCAGTTCGG TTTTATTTTT GCTATTGCCA CCGETCGCGCT

55 351 CGGCGAATGG GTTGCGCCCA CACTGAGCCA AARAGCCGAA AACATCAAAG



1101 ATTGGTTATT GAGACGGGAG AAGATATCAN CTTGCGTAAC GGAGCCGTGet 1151
TGCAGAATAA CGGCAGTCGC CCAGCTACCA CGGTATTAAA TGCTGGTCAT 1201 AATTTGGTGA
TTGAGAGTAA AACTAATGTG AACAATGCCA AAGGCTCGNC WD 99/ 36544 PCTI |1 B99/ 00103 - 90
1251 TAATCT. 13 GGCGGTC GTACTACGAT CAATGATGCT ACTATTCAAG erhafslot#3GGCAGTTC
CGTGTACAGC TCCACCAAAG GCGATACTGA NTTGEAFTAA 1351 AATACCCGTA TTATTGCTGA
AAACGTAACC GTATTATCTA ACGGTAGTAT 1401 TGGCAGTGCT GCTGTAATTG AGGCTAAAGA
CACTGCACAC ATTGMAT A%??&WMW@ BACGSA CAUCFRTACCG TTGCCTCCAA
CATCCGTTTG 15017 AR RAARGS" E° CFFEEFTTAC TGGCAGACGA
1551 TAARASTOAETpdBAOAARNET o GEAATQIEGSY < SIXTTIDELERF YWFCTGTATG 1601 TTCATACAGG
TAAAGATCTG AATTTGAATG TTGATAAAGA TTTGICTGCC 1651 GCCAGCATCC ATTTGAAATC '
GGATAACGCT GCCCATATMRAL se3eGAchiAtyal, G.atiAQdsrF AAAAGERCE GeAGTERETCAA AAGACATGGG
TGTGEAGGCA GGCTWM%EYMMWM GEAOBALCT CGGGTAATCT
GCACATTCAG  1801°1GGARE ]
1851 GGCTCTCGAA ACCACCGCAT TGCAGGGCAA TATCGTTTCA GACGGECCTTC 1901 ATGCTGITTC
TGCAGACETTthaawak sncatd firiraretiaudesideataeacd SSRQ D SGACTTTACCG GTCACAATAC
CCTGACAGCC AAGGCCGATG TCNATGCAGG 2001 ATCGGTTGGT AAAGGCCGTC TGAAAGCAGA
TACCAAT ATCACIT@WMQ@MM@E@@@A@M@T@@@@@; @Tﬁ'ﬁ@@@\INN NCGGTATTCA

GAC 210];CEANKA g

2151 CGGTGGTAAT: £3CG ¢

CACA CA TCT ek kcAr AAATES

CCAACAAGCT GGTCEEET M@FCGQ@@) 1CA&§¢GFA'IAT%C@NFM@G MWW'CC CAAATTGCCG
ACAACACCAC 25 2331 TEVIPA OIS e SIFE SECA VTR PCCREIARGOC. CTAGTCAAGS
250 R20GCCECAACAT s GAAECAGHRGA sRCEcEIITEE ClerCiAGALSTEACcECAMBANAAT 2551 GCCGAATTAA
AACCATTGGEC C@AM@WAWW@WAW%@@N CRESFIAACC ATCGAACCTG

CCCACCGCAT  CAGT WM @mmmw TTGCTGITGT

CTGCAAAAGG AGGAMAT GBAaT80:c2 md::r Asmedmsﬁcm@@@mm GAAGCAAAAG
GCARPATCCG 275%2%%
2801 AAAACTTGGT CLo AR jrivey : "
TCAGCAATTA TTTTENT ACHTANAAAENEMChNGHICIGAA - 2901 CCAMAATOC AAAGAATTGG
AACAGCAGAT  TGOGCA D%@AAAAW %&Jﬁ _ _CAAGCTGATT CCAACCCTGC
AAGAAGAA i‘}&&&?&‘% 256% T CAAGGAA GTTAAAGGTA
AAA%CCCAA 1 MNLISRYITIR OMAVMAVYAL LA_E_LALYSE‘E’ EILYETGNLG KGSYGIWEML

51 GYTALEMPAR AYELIPLAVIL IGGLVSLSQOL ARGSELTVIK ASGMSTKKEE

101 LILSQFGFIF AIATVALGEW VAPTLSQKAE. NIKAAATNGE ISTGNTGLWL

151 KEKNSXINVR EMLPDHTLLG IKIWARNDKN ELAEAVEADS AVLNSDGSWQ

201 LENIRERSTLG EDKVEVSIAA EFNWPISVKR NLMDVLILVEKP DOMSVGELTT

35 251 YIRHLOWNSQ NTRIYATAWW REKLVYPAAAW VMALVAFAEFT PQTTRHGNMG
301 LKLFGGICXG LLFHLAGRLF GFTSQL...

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)
40 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
orfll2.pep MNLISRYITRQMAVMAVYALLAFLALYSFFEILYETGNLGKGSYGIWEMLGYTALKMPAR
AR R AN R RN R RN RN NN R R RN DR R R AR RN R A RN R
45 orfll2a MNLISRYIIROMAVMAVYALLAFLALYSFFEILYETGNLGKGSYGIWEMXGYTALKMXAR
10 20 30 40 50 60
10 BO 90 100 110 120

orfll2.pep  AYELIPLAVLIGGLVSLSQLAAGSELTVIKASGMSTKKLLLILSQFGFIFAIATVALGEW

50 PVULA LR PP E R s TR R R L i
orfllia AYELMPLAVLIGGLVSXSQLAAGSELXVIKASGMSTKKLLLILSQFGFIFATATVALGEW

70 80 90 100 110 120



3051 AGGCATAGAA TACCTGCAAG CCAAGCTTTC TGCACAAAAT ATTGACTTGA 3101 TTTCCGCACA
AGGCATCGAA ATCAGCGGIT CCGATATTAC CGCTTCCAAA 3151 AAACTGAACC TTCACGCCGC
AGCCGTATTG CCAAAGGCAG CAGATTCAGA 40 3201 GGCGECTGCT ATTCTGATTG ACGGCATAAC
CGACCAATAT W}%A« 3251 AGCCCACCTA CAAGAGTCAC TACGACAAAfeTGR6%0bteBGAA
CAAGCCTTCA TTGACCG GACGTACGGE8ESGTAAGTATT CATGCAGCTG CGGCACTCGA

3351 TGATGCACGI ATTATTATCG GIGCATCCGA AATCAAAGCT CCCTCAGGCA 3401 GCATAGACAT

CAAAGCCCAT A%' %TATTG %ﬁ%ﬁ%ﬂ@ 3146’1 GATGCCTATA CCTTCTTANA
AACCAAAGGT i | [

Eﬁ’“‘“{‘ﬁf \{CCAGCA CCNGCGANCA
CCTGATTATG G@A@@@CO\IGVAE%&KAEN EABEETEGAAGRCAGGCGG
CAACATCGAA 3601 GCTAATACCA“CCCGC#??:AA TdééCCTGcAGOGGTAAA@rTA CCGETGGTTGC

3651 GGGTGAANAL 2INT GCAAGERHE AT S GG AR TATIR AT ARE A AT MR vRF 0 1
TGGATGTCCA AAAAAGCCGC CGCTTIATCG @UATCAAGST AGGTMNAGAGC 23751 AATTACAGTA

Grreacoct & CaRTRO R ARGl SHEY ISR et kB aoocTo cocasrans
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0CG 55 39 CIRARGOGTA TGECAGAAAC
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4001 AGGCCCGCGACG1OGCGRAGRACT: WGWA@E@W 4051 AGCCCTACTC

COCAATON AAACCIET B
CCGAPATCGA AAA (k6
CGAAAAACAT wawmamemAm&smmmeﬂm@@c@@m@G@c TACAAACAGG
AGGGCTTAAC 4253 IOGHEEEA! ' PR Ra1G GTCACCTCAG

4301 GOGCAGGAAC 165GHz JHcA 4351 ACCGATGCAG

CATTBECCTC TTTG@OICAC@GWTF‘%@TQT G@GFFQMTCG GCCGATGTCG
GCAAAACCCT GAAA

mmmm&wmmﬁﬁ%m GT TGOCCOCG

CTACCGCAGG CGTAGLEATTedkbit] crdAbAATCGEdcte it TbCédrtlaadecGaly C AGCGATAAGC
AGTGATCAA  4557%0¢ GICEOCC ACTGAttaa This

CANGITRCACH COTTRRACCCIAN
encoftes a pr ot eigh h%ﬁeﬁmﬁﬁéﬁ%@?@cm Hlchedocel MNKGLHRI | F
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ANPNG TVNG GG:NNWCAMEh@Q@R@GCTﬁgl DGALTG-DVR QGTLTVGAAG WADKGGADYT
GVLARAV ?J(NLAV é}aé%ll ST%D%%%A ﬁf‘scggé% GTKPTI ALDT AALGGWADS

| TLI AXEK ADGTEASPT YLXI ETTEKG
MNLISRYIIR OMAVMAVYAL LAFLALYSFF EILYETGHLG KGSYGIWEMX
51 GYTALKMXAR AYELMPLAVL IGGLVSXSQL AAGSELXVIK ASGMSTKKLL
35 101 TILSOFGFIF AIATVALGEW VAPTLSQKAE NIKAAATINGK ISTGNTGLWL
151 KEKNSTIINVR EMLPDHTLLG IKIWARNDKN ELAEAVEADS AVLNSDGSWQ
201 LKNIRRSTLG EDKVEVSIAA EEXWPISVKR NLMDVLLVKP DOMSVGELTT
251 YIRHLOXXSQ NTRIYATAWW RKLVYPARAW VMALVAFAFT PQTTREGNMG
301 LEXFGGICLG LLFHLAGRLF XFTSQLYGIP PFLXGALPTI AFALLAVWLI
40 351 RKQEKR*

ORF112a and ORF112-1 show 96.3% identity in 326 aa overlap:

orfll2a.pep

MNLISRYIIROMAVMAVYALLAFLALYSFFEILYETGNLGKGSYGIWEMXGYTALKMXAR
EEECAEEET e e e e v e b e by ve v b e na p e e LIl

orfllz-1 MNLISRYITIROMAVMAVYALLAFLALYSFFEILYETGNLGKGSYGIWEMLGYTALKMPAR

45
orfllZa.pep AYELMPLAVLIGGLVSXSOLARGSELAVIKASGMSTKKLLLILSOFGFIFAIATVALGEW
PELE=TEER i e e bbb YR L L bbbt e et
orfllz-1 AYELIPLAVLIGGLVSLSQLAAGSELTVIKASGMSTKELLLILSQFGEFIFAIATVALGEW
50 orfll2a.pep VAPTLSQKAENIKAAAINGRI STGNTGLWLKEKNSIINVREMLPDHTLLGIKIWARNDKN
PECLTTERA T O e E B e iy el bbb b e by
orfllz-1 VAPTLSOKAENIKAAATINGKISTGNTGLWLKERN SXINVREMLPDATLLGIKIWARNDEKN
orfllza.pep ELAEAVEADSAVLNSDGSWOLKNIRRSTLGEDKVEVSIAREEXWPISVEKRNLMDVLLVKP
55 CEPCEETTY TR TR R LRV RV ER R BRI R il
orfliz-1 ELAEAVEADSAVLNSDGSWQLKNIRRSTLGEDKVEVSIAAEENWPISVKRNLMDVLLVKP
orfliZa.pep DOMSVGELTTYIRHLOXXSONTRIYAIAWWRKLVYPAAAWVMALVAFAFTPQTTREGNMG
PRTTEEE R i B i e bV R R B R b g
60 orfll2-1 DOMSVGELTTY IRHLONNSONTR IYATAWWRKLVYPAAAWVMALVAFAFTPOQTTRHGNMG

orfll2a.pep

LKXFGGICLGLLFHLAGRLFXFTSOLYGIPPFLXGALPTIAFALLAVWLIRKQEKRX
FEREReE PERLETERTR At



351 AXGTFI SNGG RI ESKGLLVI ETGEDI XLRN GAWONNGSR PATTVLNAGH 401 NLVI ESKTNV
NNAKGSXNLS AGGRTTI NDA Tl QAGSSVYS STKGDTXLGE 451 NTRI | AENVT VLSNGSI GSA

AVI EAKDTAH | ESGKPLSLE TSTVASNI RL 10 501 NNGNI KGGKQ LALLADDNI T AKTTNLNTPG
NL YVHTGKDL SA 551 AS|I HLKSDNA AHI TGTSKTL TASKDMGVEAGasbiENL
RTNSGNLHI Q 601 AAKGNI QLRN TXLNAAKALE EEALQGNI VS DGLHAVSADG HVSLLANGNA 651
DFTGHNTLTA KADVXAGSVG KGRLKADNTN | TSSSGDI TL VAXXG QLGD 701 GKQRNSI NGK

HI SI KNNGGN ABIFKNENVHA KSGAEIUHASITERARSIGENDKL 15 751 ESTHNTHLNA QHERVTLNQV
DAYAHRHLSI XGSQ WONDK LPSANKLVAN 801 GVLAXNARYS QI ADNTTLRA GAl NLTAGTA
LVKRGN NBEscl VT3 i, 85lprdsPACRls PYERGSATA Freh PO, SAH1ST0k BTt
LLLSAKGGNA 901 GAXSAQVSSL EAKGNI RLVT  GXTDLRGSKI NCWAT TKGKLNI EAV 951
NNSFSNYFRu igqnR ©rracenysIondi2grsEeXKSKLI PTLQEERDRL 20 1001 AFYI QAl NKE
VKGKKPKGKE YLQAKLSAQN | DLI SAQGE E | SGSDI TASK 1051 KLNLHAAGVL PKAADSEAAA

| LI DGL TDQY. E|l GKRTYKSH YDKAALNKPS 1101 RLTGRTGVSI HAAAALDDAR ||| GASEI KA.

PSGSI D 3EAGQN 1151 DAYTFLXTKG KSGXXI RKTK FTSTXXHLI M PAPVELTANG
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VTSGAGTGAV LGLNGAXAAAAAdcAGICT TME#@E/@C

D 'IEJ;UPIIN.(: L GRSSTVKNLV

VAAATRGVAD 30 1301 KITERIMCR L5ANDRERIBR CYRRAARIRE114- 1 and ORF1
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11111111111 111
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35 orll4a. pep

QRN RGBSR GE QN 1111111
OB 1PFSQET9ARE BEACATEIR CLATAGIAG
RV WA @ﬁ) 40 orfl |l 4a. pep

orfli4-1
orfl 14a. pep

LTVGAAGWNDKGGADYTGVLARAVALQ 45 111111111111
segrence ~PEQ LD 3§ OREJA ¢4 1

GGFKNVGRG LTTGAPQ GKDGAL TGFDVRQGTLTVGAAGWNDKGGADYTGVLARAVALQ or fl 14a. pep

GKLQGKNLAVSTGP
111111111111111%

Y

TERIOF ASEOPRESVE AIS

Juhib Ik Fovk | ds

&KL QEKNL AVSTGDQWDYAS@IPNGJS‘A@EMWR‘IGIM@BQALC@WMS VivEAHW

201
251

AGWNDKGGAX YTGVLARAVA LOGKXXGEXL AVSTGPQKVD YASGEISAGT

AAGTKPTIAL DTABLGGMYA DSITLIANEK GVGV*

Further work revealed the complete nucleotide sequence <SEQ ID 59>:

35

40

45

50

55

ATGAATRARG
GGTTGCAGTA

STTTACATCG
GCCGAARCTG

CATTATCTTT
CCRACAGCCA

GCAGTTCGGT TTCTGTTTCA CTGAAARACTT

CTCARARCCA
GGTATTGCCT
ACCAGCAGGT
ATCCARACTC
TGATGITGAC
CGTTTGTGEGT

CCCTTARRAC
GCCCATGCCC
CGTTATCCTT
CGAATGGACG
ARCARAGGGG
CARAGGCAGT

ACGGCTAGCA AACTCAACGG
GCCARACCCCA RCGGCATTAC

CGTGATTATT
ARARTGTCGG
GACGGTGCAC
AGCAGCAGGT
CTCGTGCAGT
TCTACCGGETC
TACGGCAGCG
GCGGTATGTA
GGCGTCAAAR
TTCGTCAGGC
GCACCGAAGC

TCGGGECATC
TGACAGGATT

AGTAAADAGC
GGGCAAAGGT
CAGGCGACCT

TTTGGTCTGC TCTTIGGTTT

AARTTACCAC
ARARCCALCA
CGGATTGAGC
CAGTGTTAAR
GCGCARATTGA
CATCGTTACC

TTAACTACCG
TGATGTGCGET

TGEGAATGATA ARGGCGGAGT

TGCTTTGCAG
CTCAGARAGT
GGTACGARAC
CGCCGACAGC
ATGCCGGCAC

GGGARATTAC

CGACRAATCA
CTGGTGCCCC
CACAACCGCT
CARCGARCCGT
TTTTGAACGA
GTAGGCGGTC
CGTTAATGGC
GTGCGECCCCA
CAAGGCACAT
CGACTACACC
AGGGTARADA

AGRTTACGCC AGCGGCGARA

CGACTATTGC
ATCACACTGA
ACTCGAAGCG

CCTTGATACT
TTGCCAATGA
GCCAAGCAAT

CGCATTGARA ACAGCGGCCG CARTCGCCACC

TTCACCGACT

GCGGCAGGCA CATTTATCTC

ATTGGTTATT

GRGACGGGRG

TATCTCTCCA

TCGAAACCAC

ACAGCACCAT
ARACAGGCAG
TTGCGGCAAA
CCCTGAGTAT
GCACCTARRA
CTTGGTGAAT
ATACGCAGTT
ARCAATAATC
GGTACGCGGT
ARRAGGCCGA
GGCGGCTTTA
ARTCGGCARAR
TGACCGTAGG
GGGGTACTTG
CCTGGCGGETT
TCAGTGCAGG
GCCGCACTGG
ARARAGGCGTA
TGATTGTGAC
ACTGCCGACG
CGAAARRGGA

CAATGGTGGT CGGATCGAGA GCAARGGCTT

AAGATATCAG

CTTGCGTAAC

TGCAGAATARA CGGCAGTCGC CCAGCTACCA CGGTATTARAR
BATTTGGTGA TTGAGAGCAR AACTAATGTG AACAATGCCA AAGGCCCGGC

GGAGCCGTGG
TGCTGGTCAT

Eﬁiﬁ?ﬁ‘?ﬁwﬁm&i R 50 ornien
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3351 TGATGCACGT
GCATAGACAT
GATGCCTATA
AAARACCAAG
TCGAGCTGAC
GCTAATACCA
GGGTGAAGAG

3401
3451
3501
3551
3601
3651

45

ATTATTATCG
CAAAGCCCAT
CCTTCTTARA
TTTACCAGCA
CGCCAACGGC
CCCGCTTCAR
CTGCAACTGC

50

35

3701
3751
g0l
3851
3901
3851

TGGATGTCCA AAARRGCCGC

GTGCATCCGA AATCAAAGCT
AGTGATATTG TACTGGAGGC
ARCCAAAGGT ARARAGCGGCA
CCCGCERCCA CCTGATTATG
ATAACGCTTC AGGCAGGCGG
TGCCCCTGCA GGTARAGTTA
TGGCAGAAGA AGGCATCCAC
CECTTTATCG GCATCAAGGT

4001
4051
4101

60

4151
4201
4251
4301

4351

AATTACAGTA
CGCCCARARCT
CCGAATTCAR
GAAAARGCCC
TATCCAGTCG
AGGCCGGACG
AGCCCTARCTC
TCCGAAAGGC
AGTATGCCTA
CAGGTGCAAC
CAGAGCCGGT
GATACGGCGC
GCCGCAGCTG

AAARCGAACT
GCAGCCACCT
ARCCACGCTG
GTGCCGATGC
GAAGARAAAAT
CGGCAGCACT
CGCCCAARCT
ALTTTGARAA
TCTGARACAG
TGGCTTACGA
GCAGCGATTG
ARCCGCAGCG
CCGGAACAGC

GAACGARACC
GTTCAGGCTG

ARATTGCCTG
GGATACCGTG

GCCGGTGCGGE ACATTCAGGC

GAAAATTATC
TAGRARCCAR

CTCAAAGGCA
CTCAACCGTA

ATCGAARACGC TGARACTGCC
GACCGCCCCC GGTGGCTATA
CCGARAATCGA AAAGCTGGCC

CTCCAAGTRG
TAAATGGGAC
TTACCATAAT
GGCGGTGTAG

CGAAAAACGT
TATARGCAGG
CGTAACCGCA
CCGCTTCAGG

CGCCACARCG ACAGCAGCAG

65

70

4401
4451
4501
4551
1601
4651
4701
4751
4801

TTCTACAGCG ACTGCCATGC
ARGCAGCTGT ATCCATCATC

AARAGATCTCG
GACGGCGGET
GCABGGTARG
AACCTTGGAG
TGGTATCRAT
ATGCCGCATT
ARAATCRARR

GCACCAGTGA
GCATTAAARTC
AACCGAACTG
GCAGACTGGC
ACCGCCGTCA
AGGAGCATTG
CAACCTTCAG

ARMCCGCTGC
AARTAATARAG
TACGGTCAAG
AGATGGGCGC
TTCAGCAGTA
TACCRATCTC
ACGGCGGCAG
GTTAATAGCT
CGACGATTAT

TTTAGCCTCC
GTGATGTICGGE
CAGATTGTCA
AGATATTGCC
CGGGCAATCA
AGTARTGCAG
CCTGAAAGAC
TCCARGGAGA
GTTGCCAAAC

ESdORRETEDQY

CCCTCAGGCA
TGGACARAAC
AARATCATCAG
CCAGCCCCCG
CAACATCGARA
CCCTGGTTGC
AAGCACGAGT
AGGCAAGAGC
TCCGCGTCGT
CTCGRAGGTA
AGGTGTAGGC
TTGTGARACCG
TGGCAGARRC
CAGCTTCGAA
TCGTCGACAT
ARACAGCCCG
CAACTGGAAC
AAGGCTTAAC
CTGACTTATG
AAGTAGTACA
CTACTACCGT
TTGTATAGCC
CAARGCGTTG
CTTCTGCCCT
CAATTGAACA
AACTATTGCC
GTATCTCAGC
AACTTAGGCR
AGCCGCCAGC
AGTTCGCCCA
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1201
1251
1301
1351
1401
1451
1501
1551
1601
1651
1701
1751
1801
1851
1901
1951

50

55

60

DFTGHNTLTA
GEKORNSINGK
ESTHNTHLNA
GVLALNARYS
AELKPLAGRL
GAPSAQVSSL
NNSFSNYFPT
AFYIQAINKE
EKLNLHAAGVL
RLTGRTGVSI
DRYTFLEKTKG
ANTTRFNAFA
NYSKNELNRET
EKARADAKIT
SPTPPKLTAP
OVQLAYDKWD
ARAAGTARTT
KDLGTSDTVK
NLGGRLATNL
KIKTTFSDDY
GRNPATLSDA
NFDSTPTHAK
SNIRNGITGP
TQAAEAGAGI
CESKNIGAVN
WRSVFTISPN
EGGQPTTTIK

KADVNAGSVG
HISIKNNGGHN
QHERVTLNQV
QIADNTTLRA
NIEAGSGTLT
EAKGNIRLVT
QKAAELNQKS
VKGKKPXKGKE
PKAADSEAAR
HAAAALDDAR
KSGKIIRKTK
GKVTLVAGEE
KLPVRVVAQT
LKGIVNRIQS
GGYIVDIFKG
YKQEGLTRAG
TAAATTVETA
OIVTSALTAG
SNAGISAGIN
VAKOFAHALA
EKEKVISYSK
KHQPQKPDKT
IVITSYGVYA
ATGAVTVGNA
TRINIANSTT
ELKVILOSNK
VFTDKSGNLI

KGRLKADNTN
ADLENLNVHA
DAYAHRHLSI
GAINLTAGTA
IEPANRISAH
GETDLRGSKI
KELEQQIAQL
YLOAKLSAQN
ILIDGITDQY
ITIIGASEIKA
ETSTRDHLIM
LOLLAEEGIH
ARTRSGWDTV
EEKLETNSTV
NLKTEIEKLA
ARTVTIIVTA
TAMOTAALAS
ALNQMGADIA
TAVNGGSLED
GCVSGLVQGK
TIIAGSVAALN
ALEKTIQGIM
AGWTAPLIGT
WEAPVGALSK
RYTPMRQTGQ
VVSSPVEMTP
TTYPVKGN*

ITSSSGDITL
KSGALNIHSD
TGSQIWONDK
LVKRGNINWS
TDLSIKTGGK
TAGKNLVVAT
KKSSPKSKLI
IDLISAQGLIE
EIGKPTYKSH
PSGSIDIKAH
PAPVELTANG
KHELDVQKSR
LEGTEFKTTL
WOKQAGRGST
KQPEYAYLKQ

VAGNGIQLGD
RALSIENTKL
LPSANKLVAN
TVSTKTLEDN
LLLSAKGGNA
TKGKLNIEAV
PTLOEERDRL
ISGSDITASK
YDKARLNKPS
SDIVLEAGQON
ITLOAGGNIE
RFIGIKVGKS
AGADIQAGVE
IETLKLESFE
LOVARNVNWN

LTYGYGATAA
LYSQRAVSETI
QLNSKVRTEL
NLGNAALGAL
CKDGAIGAAV
GGDVNTAANA
FAHAAGAMTHN
AGKLAISTCM
AKAAKQATPT
PVSAGFEHVL
DGOYMRTVDV

GGVARSGSST
NNKGDVGKAL
F3SSTGNQOTIA
VNSFQGEAAS
GEIVADSMLG
AEVAVVNNAL
PODKDAAIWI
ANPSGCTVMV
QTVKELDGLL
EGHFHRPIAN
GKVIGITSIK

Computer analysis of this amino acid sequence predicts a transmembrane region and also gives the

65

following results:



Ofl114: 115 ---------- NPFWKGSAQLI LNEV- RGTASKLNG VTVGGKADVI | ANPNG TVNGG 163
NP + +G A++l +N++ S LNG + VGGH+A+V++ANP+d  VNGG pspA: 139

QTrQLGGW QGNPHLARGEARVI VNQ DSSNPSLLNGYI EVGGKRAEVWANPSG RVNGG 198 15 O f114:
164 GFKNVGRG bTT I;’QI GKDGAL TG-DVWKAHWT VXAAGWNDKGGAXYTGVLARAVAL 22% G N
LT+G P + +G VP& G D A YT +L+RA + pSBA 199 PCT/HE39/00103

Gl NAASVTLTSGVPVL- NNGNLTGFDVSSGKWVI GGKAZDTSDADYTRI LSRAAEI NA 256 O f 114:

224 KXXG s > - - JiJ %.ET‘SLGENNADSITLIANE 279 20 K
+ V +G K+BA ‘ DTA TGS . A, 27

GVWGKDVKV GG NKEHIRRCSIoMBATAY S8 RN BTovei Sk SONARSRTY | ) Bodlbrain®X 344 280
KG 281 G 25 pspA: 317 NG 318 ORF1l1l4a is al so honol ogous to pspA @i 12623258
( AF030941ynepugitidisve secreted protein [Neisseria neningitidis] Length = 2273
Score = 261 bits (659), Expect = 3e-68 30 ldentities = 203/663 (30%,

Positiyes = 314/663 (46%, Gaps = 76/ 663 (419 S%Qer 130 40

MNKGLHRI | FSK@ETMWAETANS@(G(%I -ﬁ% S lWﬁ%ﬁww

+++] F+KK $ MrAY¥ARa+ OKmfketuiSYrsk S§$K'GK&\G ¥¥OEbLCGKLKTTLETILVC
FNKKRSCMVAVAENVHRDGKSMQDSEAASYRVTGAASVSSARSAFGFRVAR 60 Qder}: 560
XXXXX{%XXXXXXXXXXXC]TTDKSAR%NXCNV1m}KTNTG%PLVNIQEENGRGLSMNRYT_%}@ | DKSAPKN
Q VIL+T G P VN:QkPgept+GrSrdNevi. Slahoretoxks ekndoBik A ¢ DA SRABADE R YAFDYD

| ADKSAPKNQQAVI L QNGLngﬁggEESS SVNRFK 11PI011140! i |é%%ﬂim16Hl 111

QF DVDNKGAVL NNBSRAIN®.- - - - STYSLst PR VRES AT NV CETS/EE T PEY. QFDVD KG

+LNN RN NP L +G A++l +N++ S LNG + VGG Sbjct: 121

QFDVDEKGVI LNNSR QL ARV VI %{S?E&%LLNGYFE\,GG 1860 Query: 164
] P VNG

GADVI | ANPNG TOREEFK PRI oS

]
++AHVH+ANP+G o YNGSG N INEGAGLNRDRNNIBLYKEGIIDU NG/RETASELNGT VIV S KE v TANBNC T TVNG
KRAEVRA/ANPSG RVNGGGLI NAASVTIHFEGVPVLARINGNL TERDVSSGKEAI GEKAT? D 238180Query: 224

KGGADYTGVLARAVAL QCKL QGKNLAVRT CPOKYERYASCEL SAGTAAGEHK- - - - PHHALD 239, ADYT +L+RA
+ + CK++ V +GHDBHpepA SCIRTVERED T IR PSISKUALTCRBIKAHWTVXARGWNDKGGAX Y TGVLARAVALQ

TSDADYTRI LSRAA CVWAGKIMIAL | %%é %% Iodsl i Query: 280
TAALG&NADSl T?_ﬁ%%KG\/G\/KNAGEE%I-P % 0%%@% %L%g‘gﬁ%m LGGWAD
ITLI+ + G ++N G + AA + +++§%+ NSG | +A+ Sbj ct: 299 _——
TATLGGWYADKI TJ 1 STONGAVI.RNKER) FAMTCEATL SABEKL SNSEEP. - - - 27 55 Query:
380 PIYL X CTTBRRETr S manilicafia Nl RNGAWONNGRIPA T TML NAI 598 + +T+ +
G S V++ +I +@-ﬁl@g ++ GS@G&@V%‘B@K@WC@WWTMDMLGGWADSITLIAXEKGV

NRQGFI RSGKGSVLKVSDG NNQAGLI =2 - GSAE LD RDT°399 66%%Query:2°399  3°°

GHNLVI ESKTNVNNAKGS- - - - XNLSAGGRTTI NDATI QAGSSVYSSTKAEDTXLGENTRI 454 G +S ++NN
G+ ++8 ++ ND arfppeg +?P( G+
orfllda GVKNAGTLEAAKQLIVTSSGRIENSGRIATTADGTEASPTYLXYIETTEKGAXGTFISNGG
310 320 330 340 350 360

The complete length ORF114a nucleotide sequence <SEQ ID 61> is:

40 1 ATGAATARAG GTTTACATCG CATTATCTTT AGTAARRAGC ACAGCACCAT
51 GGTTGCACTA GCCGARACTG CCAACAGCCR GGGCARAGGT AARCAGGCAG

101 GCAGTTCGGT TTCTGTTTCA CTGAAAACTT CAGECGACCT TTGCGGCAAA

151 CTCAARRCCA CCCTTAABRAC CTTGGTCTGC TCTTTGGTTT CCCTGAGTAT

201 GGNATTNCNN NNCNNTNCCC AAATTACCAC CGACARATCA GCACCTAARA

45 251 ACCANCAGET CGTTATCCTT AAAACCAACA CTGGTGCCCC CTTGGTGAAT
301 ATCCARACTC CGRATGGACG CGGATTGAGC CACAACCGCT ATACGCAGTT

351 TGATGTTGAC AACARAGGGG CAGTGTTAAA CAACGACCGT AACAATAATC

401 CGTTTCTGGT CAARGGCAGT GCGCAATTGA TTTTGAACGA GGTACGCGGT

451 RDCGGCTAGCA AACTCAACGG CATCGTTACC GTAGGCGGTC AAMAGGCCGR

50 501 CGTGATTATT GCCAACCCCA ACGGCATTAC CGTTAATGGEC GGCGGCTTTA
551 AAAATGCTCGG TCGGGGCATC TTAACTATCG GTECGCCCCA AATCGGCAAR

601 GACGGTGCAC TGACAGGATT TGATGTGCGT CARGGCACAT 'TGRCCGTAGG

651 AGCAGCAGGT TGGARTGATA AAGGCGGAGC CGACTACACC GGGGTACTTG

701 CTCGTGCAGT TGCTTTGCAG GGGAAATTAC AGGGTAAARA CCTGGCGGTT

55 751 TOTACCGETC CTCAGAAAGT AGATTACGCC AGCGGCGAAR TCAGTGCAGG
801 TACGGCAGCG GGTACGARAC CGACTATTSC CCTTGATACT GCCGCACTGG

851 GCGGTATGTA CGCCGACAGC ATCACACTGA TTGCCANTGA BARAGGCGTA

901 GGCGTCAAAR ATGCCGGCAC ACTCGAAGCG GCCARGCRAT TGATTGTGAC

951 TTOSTCAGGC CGCATTGAAR ACAGCGGCCG CATCGUCACC ACTGCCGACG

60 1001 GCACCGBAGC TTCACCGACT TATCTHNCNA TCGARACCAC CGAAAAAGGA
1051 GCNNCAGGCAE CATTTATCTC CAATGGTGGT CGGATCGAGA GCRARGGCTT

13101 ATTGETTATT GAGACGGGAG AARGATATCAN CTTGCGTAAC GGAGCCGTGE

1151 TGCAGAATAR CGGCAGTCGC CCAGCTACCA CGGTATTARA TGCTGGTCAT

1201 AATTTGGTGA TTGAGAGTAA AACTAATGTG AACAATGCCA AAGGCTCGNC



Sbjct: 400 G ---- KSSLH NNTDGTI | AGKDVSLQAKSLDNDG LTAARDV- SVSLHDDFAGKRDI E 453
Query: 455 | AENVTVLSNGSI GSAAVI EAKDTAHI ESGKPLSLETSTVASNI RLNNGNI KGGKQLALL 514

65 +T + G+ + +|+A DT + + + + + + S R G L+ WD 99/ 36544 PCT/ 1B99/ 00103 -94
Shj ct: 454 TQGRLKNTRI | QAGDTVSLTAAQ DNTVSGKI QSGNRT | 513
Query: 515 A‘@%’#&E‘S - AKTTNLNTPGAL YVHTGHDLNLNVDKDL SAAS| HL%W{ SKT 569

+|ITAK+ NTG+Y G+ + DL+ AA5 Shjct: 514 ,
NSNG'TLLQTEAKSUW%EFfﬁﬁdﬁwaiﬁEMAMEADﬁthREEFMN&EIKﬁAmmmmnmm V 562  Query:

570 LTASKDMGVEA TTALQ 625 + A +
+ + A SG+LHI 1%% @Gﬁh&gﬁ % Tmm CA

FIRTIR - NUREGRAEHE

TCTA ACGGTAGTAT

cac ATTGAATCGG

I AJM%EE&JDIC#MQEI[EME&lAA¢gB§§§SG§DL?ﬂCﬁiiﬁﬁﬂﬂ BrTe-

619 Cpery 626

QU 628 N Sb 5&2 ﬁ%ﬁ: %M %@g {IESEERIGE Expect = 0. 53

I dentities = acePEAhdaA Y@ SaRTTT TTT§%§ 62/ 432 (14%
QJery 239 LQGKLl NiCAVETCROKVBAAS @A@M@Emﬂmammmmg TLI AXEK 298
Fuiihe e

LQGDLQGKNI FAAAGS - GCTTCOCRRT ZOONE 1072 Query:

299 GVGVKNAGTL GGWI@SER ACCENS@?I TRTAGEBEEABRTYICK| BEJEKEAXG TF 355 V+NGHA

L +Gret | TA ETH m@ m CATGTATCCT TATTGGCCAA CGGTAATGCC
GIC CCTGACAGCC AAGGCCG.
QGSVRNI GRV- AGl Ylz Afsnnmacaca-caaTacorin TAMGRRERaTY 1120 Query:

356 | SNGGR! ESKGZ%#I E{é%%@%m% m\z}gm\ggw@%---- T 408 ++ GG
| S+ | + V++ + 5330+ T ) ARARR
LNAGCI RSDTTG SBAKINTIRE R R VRIS Ccm&gﬁﬁém@ﬁiﬁm 1179 Query:

409 NVNNAKGSXNL SACGGERFTJUBAT @Lﬂﬂ@NWWEW@EWFEEWXEGENmRFIAENVT 460 +

*G L¥AG D ++AG Siaht ferserdfy E’*‘é@iﬁ@é@@%ﬁﬁﬁ%ﬁ@%@%ﬁ%

RDI K\C%AG(AI-I'I'ETEI'?)NJK MTT&EGWQACCMGI
VLSNGS!I GSAAVI EAKRESEAH %SNPRENNGNF ATBEDEREET 520 +Gt+ +l +G
4+ T+ S NN 4K 'Eg"% &?_EEQ%EW ACCGTTTCGA ccm GGAAGATAAT

CGGACGGCTG AATATTGAAG CAGGTAGCGG
QAVSGTLDCKEI | LVE&RDI EEWI@SNCIWME PRSREAEMKK 1292 Query:

521 %FTNLNTPG- ggg%\/ v; TQEAMAGQ WMSKTLTA 572 40 K+
AR CAADRDG
++ G+ KD N + +%751 c&éh&‘r@ CTARRATT ACAGCCGGTA

EKSGLMESGSE @TA@QKW@WMWWLHGW@@@TSS 1352 Query:

573 Sk- W@W ‘%@m
D+GH 3G + + KG dasi+ dNewrharheAduhodos cgmcceség
PQGDVG SSGKI SI D

627 NI VSDGLHAVSA? 8‘;“%@ ggAggggg

3151
40 3201
3251
3301
3351
3401
45 3451
3501
3551
3601
3651
50 3701
3751
3801
3851
3901
55 3951
4001
4051
4101
4151
60 4201
4251
4301
4351
4401
65 4451
4501
4551

ARACTGAACC
GGCGGCTGCT
AGCCCACCTA
CGTTTGACCG
TGATGCACGT
GCATAGACAT
GATGCCTATA
AADARCNARG
TCGAGCTGAC
GCTAATACCA
GGGTGABNAG
TGGARTGTCCA
AATTACAGTA
CGCCCAARNT
CCGAATTCAA
GAAAARGCCC
TATCCAGTCG
AGGCCGGACG
AGCCCTACTC
TCCGAMAAGGC
AGTATGCCTA
CAGGTGCAGC
CGAAGCAGGT
GCGCAGGAAC
ACCGATGCAG
CAACAACAAR
GCACGGTGAA
ARMARATCGGCG
CAACCTGACC

TTCACGCCGC
ATTCTGATTG
CAAGAGTCAC
GACGTACGGG
ATTATTATCG
CARAAGCCCAT
CCTTCTTANA
TTTACCAGCA
CGCCAACGGT
CCCGCTTCAA
NTGCAACTGC
AARARGCCGC
ADAAACGRACT
GCAGCCACCC
AACCACGCTG
GTGTCGATGC
GAAGABARAT
CGGCAGCACT
CGCCCARATT
AATCTGAAAA
TCTGAAACAG
TTGCTTACGA
GCGGCGATTA
CGGAGCCGTA
CATTCGCCTC
GGCGATGTCG
ARATCTGGTG
CTTCGGCACT
GTCAACCTAG

CCAAGCTTTC
ATCAGCGGTT
AGGCGTATTG
ACGGCATARAC
TACGACAARG
GGTAAGTATT
GTGCATCCGA
AGTGATATTG
ARCCAAAGGT
CCNGCGANCA
ATCACGCTTIC
TGCCCCTGCA
TGGCAGARGA
CGCTTTATCG
GAACGRAACC
GTTCAGGCTG
GCCGGTGCCG
GAAAATTATC
TAGAAACCAA
ATCGARACGC
GTCCGCACCC
CCGAAATCGA
CTCCRAGTAG
CAGATGGGAC
TCGCACTGGC
TTGGGATTAA
TTTGGCCAGC
GCAAAACCCT
GTTGCCGCCG
GANCAATGTC
CCAATGNCGG

N

TGCACAAAAT
CCGATATTAC
CCRAAGGCAG
CGACCAATAT
CTGCTCTGAA
CATGCAGCTG
AATCAARGCT
TACTGGAGGC
ARAAGCGGCA
CCTGATTATG
AGGCAGGCGE
GGTAAAGTTA
AGGCATCCAC
GCATCAAGGT
AAATTGCCTG
GGATACCGTG
ACATTCAGGC
CTCAARAGGCA
CTCAACCGTA
TARAACTGCC
GGCGGNTATA
ARAGCTGTCC
CGAAARACAT
TACAARCAGG
CGTTACCGTG
ACGGTGCGNC
CAGGCTTCCG
GAAAGAGCTG
CTACCGCAGG
AGCGATARGC
GCAGTGCCGC

LNBARRPETTALQG 626

CGACCGTCTC

+

ATTGACT%GAG 1412 QJer y:

CGCTTCCAAR
CAGATTCRAGA
GAARTTGGCA
CARGCCTTCA
CGGCACTCGA
CCCTCAGGCA
TGGACAARAC
NAATNATCAG
CCAGCCCCNG
CARCATCGAA
CCCTGGTTGC
ARGCACGAGT
AGGTNAGAGC
TCCGCGTCGT
CTCGRAGGTA
AGGTGTANGC
TTGTGAACCG
TGGCAGARAC
CAGCTTCGAR
TCGTCGACAT
ARACAGCCCG
CARCTGGAAT
AGGGCTTAAC
GTCACCTCAG
CGCCECCGCA
TATCGTTCAT
GGCAGAAGCA
CGTAGCCGAC
AGTGGATCAR
ACTGAttaa

This encodes a protein having amino acid sequence <SEQ ID 62>

1 MNKGLHRIIF SKKHSTMVAV AETANSQGEKG KQAGSSVSVS

LKTSGDLCGK



Sbj ct: 1413 KSKNSRVNAMAA 1424 50 Am no acids 1-1423 of ORF 114-1 were
cloned in the pGex vector and expressed in E. coli, as described above.
GST-f usi on expression was visible using SDS-PAGE, and Figure 5 shows plots
of hydrophi | antigenic index, and AMPH regions for ased on
t hese resul t‘g&ﬁlyﬁé‘f udi ng the honol ogy whi.h the putative sec?ﬁg y%?lgt?el n of
N. neningitidis 55 and on the presence of a transnenbrane domain, it is
predi cted that thsis TIRELVT 1V EIsMERN, mmwmgqstudmmyvra,rm‘mmmapl t opes, could be
useful antigens fRir % ?ﬁ%ﬁ@éﬁﬂg §§ %ﬁﬁgs@%‘gip fol | owi ng

parti al DNA sequesiCepdabisrb Live ADﬁaﬂrLﬂ@V toGkk.q | D 63> WO

99/ 36544 PCT/ 1B993100IGBKVDBS5SCEI SACTABFIFTICAINT QAAREATCANGRXABICGGCAGC

AACATCGGOG GCGGCARAAT Ei LRSI E T S ¢ E S%% ACGCGGCANA
AGCCTTATTT 101 & r (DS sV TATTTCTACT 151
%C GCTAT ABCGER GARTITA AEACIE/TBO/ISNEY]  CGTCATGCGT
ACT GGGC??ETAR‘;GEFAW mﬁéﬁ%@:ﬁ R i Sy | CATOGTACC
AATATTGTSC ATACAGKCAGKEASIRATAGRAKAIROfr ACeAGRéah TACAGTTGCA
GGAAACCGCT ACCGA@NAA@TG@S&TAW@V W CAATACCGTC

RGO | 401 CENTABRRRES AL N SRk b BEERR CTACGECAT 10

451 ACCCAgGGAA mm&TﬁmTMAMWTMNﬁ@@GﬁﬁE%N 501 AAGCTGCACA
AAACTTCATA CAA i The,sY TWA’IW% TTAATGCCAT
GGCTGCAGCC AAT e AACAATTTGC
TCCAAIBCAGC AGT WYI@S&KEW WWQW@% TCAGTGIGIC
CATTAC. TAC 15 7%3 gﬁw PSRBT AT A SIS
751 AgCAAGT CAA A

GT TATC AATAIMCA@T@W@@@W@V@AT}@W

T ATCA FEFPRNA SSERPI EEPEFKTA GCAAAAACAA
AAGCAGTGGT T@Am ok AT o W""’*‘*e" CA GGTTTGGAAT
TACCGOOGGA 100_’@4@3@@1%% ASACAACOGACANGIAGEEA COCACOGOCA
1051 4GACCCATGTC 1¢TCABEREALS ATTECENTRECEERIAEBE 1101 GATACCACCC
TCAAAGGTGT GCAGETCATC GGCAAA TACAGGCA 1151 TACGCGCAAC CTGCATATAG

AAAGT GT TCAR R4 T AGTEARF NAgFAWCAGA pigentity in GoAAACHERA AAACGGCAAT GTCCAAGATS
ACTGTCGGIT ACGGATTCAG 1251 TGCAAGCGEC AGITACCGCC AAAGCAAAGT CAAAGCAGAC
CATGCCTCCG 10361145' ASCCOBBCAHRAFBEET MTMTN@E@G@VMWMKTWE AAA

1351 GTyAGAGA CACOTL SO AN 40 %GCAGAAGAT
s LKTTL
AAGGEAAAA A C

orfllda.pep SLVSLEMXXXXXXOITTDKSAPKNXQVVI LKTNTGAPLVNIOTPNGRGLSHNRY TOFDVD
PELELLE PEOERTERTE P e i b ey e et retbnt
orflla-1 SLVSLSMVLPAHAQITTDKSAPKNQOVVILKTNTGAPLVNIQTPNGRGLSHNRYTQFDVD
40 orfllda.pep NKGAVLNNDRNNNPFLVKGSAQL ILNEVRGTASKLNGIVIVGGQKADVI IANPNGITVNG
FTECTLRTETIT R b Es P b e et bbbt bttt riereredl
orfl1d-1 NKGAVLNNDRNRNPFUWKGSAQLILNEVRGTASKLNG I VIVGGOKADVI TANPNGITVNG
orfllda.pep GEFKNVGRGILT IGAPDI GKDGALTGFDVROGTLTVGAAGWNDKGGADY TGV LARAVALQ
45 PLELOLEYECED Tty b e v bbbty e bbbt
orflld-1 GGFENVGRGILTTGAPOT GKDEALTGFDVRQGTLTVGAAGWN DKGGADY TGVLARAVALD
orfllda.pep GKLOGKNLAVSTGPQKVDYASGEISAGTAAGTKPT IALDTAALGGMYADSITLIAXEKGV
POV ET LRI bRt R v DR PR e RV T bttt Vit
50 orfll4-1 GKLOGKNLAVSTGPOKVDYASGE I SAGTAAGTKPTIALDTAALGGMYADSITLIANEKGV
orfllda.pep GVKNAGTLEARKQLIVTSSGRIENSGRIATTADGTEASPTYLX IETTEKGAXGTFISNGG
ELEERS LR LT LR E R e ey b vty g1vrnnl
orfild-1 GVENAGTLEAAKOLIVTSSGRIENSGRIATTADGTEASFTYLSIETTEKGAAGTFI SNGG

55
oxfllda.pep RIESKGLLVIETGEDIXLRNGAVVONNGSREPATTVLNAGHNLVIESKTNVNNAKGSKNLS
FEVOOLETIT i Y res ettt et ittt ety =1
orfll4-1 RIESKGLLVIETGEDI SLRNGAVVONNGSRPATTVLNAGHNLVIESKTNVNNARCPATLS
60 orfllda.pep AGGRTTINDAT TQAGSSYYSSTKGDTXLGENTRI IAENVTVLSNGSIGSAAVIEAKDTAH
I Tlisbssdetde et bebbes D0 lEED = 000N st ettt
orflid-1 ADGRTVIKEASIQTGTTVY SSSKGNAELGNNTRITGADVTVLSNGTISSSAVIDAKDTAH
orfllda.pep TESGKPLSLETSTVASNIRLNNGNIKGGKCLALLADDNITAKTTNLNT PGNLYVHTGKDL
65 Frebrbnnb et e be bz bs bt e et e e et e et teratn

orfll4-1 IEAGKPLSLEASTVTSDIRLNGGSIKGGKOLALLADDNITAKTTNLNT PGNLYVHTGKDL

orfllda.pep NLNVDKDLSAASIHLKSDNAAHITGTSKTLTASKDMGVEAGLLNVINTNLRTNSGNLHIQ
CREUEER Ve et e bt bbbt e prree ey



30 1451 GCGACATTCA AAACCACAGC CGCTACGAAG GCAGAACGCTT CGGCATAGEC 1501
GGCAGITTCG ACCTGAACGG CGGCTGGGAC GGCACGGITA CCGACAAACA 1551 AGGCAGECCT
ACCGACAGGA TAAGCCCGEEC AGCCGGCTAC GECAGCGACG 1601 GAGACAGCAA AAACAGCACC

ACCCGCAGCCG C CCACAACATA 1651 CACATCACCG ACGAA &
CGAACAGGCA 35 1701 AGATA GCGCGTATCT A@%@@%
ACTGCGGATC 1751 AACACTCAGG CCATCTGAAA AACAGCTTCG AC... This corresponds to
t he am no acidt:ssequence wSERylsErGALKsORRAITERK T ka skondEAddDIAVETR N G VA
AGQDI NVRGX SLI A3 VL KAG—I‘%} Fg 51 AHNRYTGNEY HESXXSG\/I\/G TGG_%:TI GN

RKTTDDTDRT NIVHTGOITE 48 TT WR Lﬁﬁﬁwlfﬁ

NNRYATDYAH 15 £ TGEQKGL T\AAK BHINERY wmr. 201

CURSTA ST s P e é‘s e
E\IA S%ISREEG TAGENMEKEK Emﬁmmmomnsfmvmmwmmmm

QORI ST, SRRt B G

SFDLNGGADG T\SEEKGERPT mnww@@mmsmw SUNTHANAGHER SOV DATBEBAGTL AR
TCRTARETEA R oﬂ% %@%&ms%ﬁvqn AR AR R AL Rkl S am no

aci d sequence gave 't QliTaw g inasul s ol 0gyr WM i iRSPA Qutgy | ve
secreted prot®ifhtiot N MEIFEPIWRDKERSEN L SiE @ S8 AS Y FORAPH RS AAGAIRI S BTFATYKRGNIR¥EL 16 and

pSpA protein show Sryisfle B h it xbrR o § 4R 8s RV hbaRRr s ok,
EAVGSRO GGGKM VAAeq%glﬁVRmsLuISDm&?uKGAGﬁnnu ISTAWRﬁ%YﬁégW%gﬁﬁ&/ + G

++l+ +G+Dl V GEHRAED +1 WSTIKFLEDNARAKPRACR LY EAGEST [ BRANR TS ADTDES TKTGGKLLLSAKGGNA

QAVSGTLDCKEI | LYSGR0IT VT oMM Rk VS M AL GRS Rl 29 e 116066
) 9,9,:9,9,9,9,9.9,.0.9.9,0.9,.(\ & RINI VHTIGI (h GSLNGDTVINVAGNRYRQTGSTMSSRE) 4i2by 1 #+K + HT
S++CSENGHT+ Ayt 46T GST+ SBRSAOPE R KNI G GETDLRGSKI TAGKN LV VAT TKGK LN I EAVNNS FSNY FPT

SAMGSGAE G- TAGSKH P T NRSER MY WEaph ek Ekat sRAGKE X Pk (23 H SRR @ pdkex00 WO
99/36544 PCT/ 1 B99/ 00103 1i- 96 1 f LG 1261 FtTI T bttt bbbt

KXI DVEFANNRYAT DY ARG QT AR O KL LPTLOEBRROBT O RIIER S REGKE G +++ |
++ A Y+ + Egﬁﬁ:ﬂ\é@i!’+VP{L@6&SAQE’%AQ&I3:5§;SDITASKKLNLHAAGVLPKAADSEAAAILIDGITDQY
epy/e SSWS MVAI%MPWD\IHVMEAMDAMKWW& 41416 O f 116:
183 KNK YQA R PSS AT RANEEREY EEOKSRRIT90 KN RV
+ + +30 P +tAQeL149Mer YGEIGKeryRsnYIR&NAKPshdiERIGVS THAAAALDDARI ITGASETKAPSGSIDIKAN
KNSRVNAMAAANAL NKGVDSGVALNNAARNPKK AN ALIJLIELIL ) |$VBW"W%§%(§‘<NTS‘ I1486!1 O f 116:
241 EQKRHYTEABASA T GKGQTTERATES FIEEET CRAGTSE AR REESAR 38 10 E +
T+ +l G Gt +LoAt(k(pep S | sorTESENWDGT R Tick Aok rEI kT S0 L TIRFPPELT AWM OTL.0AGENIE

ESRI KETQUQEGK| TEFeKVSLTASGAR §&YI%&%@W%$§%§€}E%%EM&&%E%E

orfllda.pep ANTTRFNAPAGKVTLVAGEXXQLLAEEGIHKHELDVQKSRRFIGIKVGXSNYSKNELNET

PEECRCTEYEEER b b et bbb e e e et 1 eingl
45 orfll4-1 ANTTRFNAPAGKVTLVAGEELQLLAFREGIHKHELDVOKSRRFIGIKVGKSNYSKNELNET

"'_!1

corfllda.pep KLPVRVVAQXAATRSGWDTVLEGTEFKTTLAGADIQAGVXEKARVDAKIILKGIVNRIQS
FEECTTTET= TR R e L e e e vrebe ey

50 orfiid-1 KLPVRVVACTARTRSGWDTVLEGTEFKTTLAGADI QAGVGEKARADAKITLEKGIVNRIQS

orfllda.pep EEKLETNSTVHQKOAGRGSTIETLKLPSFESPTPPKLSAPGGYIVDIPKGNLKTEIEKLS

SRR RN R RN RN R R RN R R R AN RN A R NN RN R RRRRRARE

orflld-1 EEKLETNSTVWOKOAGRGSTIETLKLPSFESPTPPKLTAPGGYIVDIPKGNLKTEIEKLA

55 orfllda.pep KQPEYAYLKQLOVAKNINWNQVOLAYDRWDYKQEGLTEAGAAT IALAVIVVTSGAGTGAV

TLLLIT RS B s b b b i s s Ihesl 1 12 I

orfllid-1 KOPEYAYLKQLOVAKNVNWNOVQOLAYDRKWDYKOEGLTRAGAAIVTIIVTALTYGYGATAA
orfllda.pep LGLNGA -------------- KAAMTD=———————— AAFASLASQASVSFINNKGDVGKTL 1477

60 [: RRN IR AR AR RN RN
orflid-1 GGVAASGSSTAAAAGTAATTTAAATTVSTATAMQTAALASLYSQAAVSIINNKGDVGKAL 1500
orfllda.pep KELGRSSTVKNLVVAAATAGVADKIGA ---------- SALXNVSDKQWINNL--~~TVNL 1523

Pl deltbeslesl Dbl zes] [ 2= :E 1 1l 1l
65 orflld-1 KDLGTSDTVKQIVTSALTAGALNQMGADIAQLNSKVRTELFSSTGNQTIANLGGRLATNL 1560

orfllda.pep ANXGOCRTDX
b
70 orflid-i SNAGISAGTNTAVN. ..



Or116: 301 QDGSEQSKNKSSGAWNAGVRXKI GNG RFGA TAXXXXXXXXXXXXSTTHRHTHVGSTTCGKT 360
Q E+S+tNKS+GHtNAGVY | @ FG TA T +R++H+GS +T 15 PspA: 1527
QTHQERSENKSAGFNAGVAI Al NKG SFG-FTAGANYGKGYGNGDETAYRNSHI GSKDSQT 1586 O f 116:
361 TI RSGEDT, GKG QADTRNLHI ESVQDTETYQSKQONGNVQVTVGYGE |
SGGDT +KG Qﬁé@{‘%}m ES+QDT ++ KQN + @VTVGYGFS GS 20 Ps pA%%@%ﬁ&%s
Al ESGAEDTVI KCGEQLKGKGVGVTAESLH ESLQDTAVFKGKQENVSAQVTVGYG-SVGEES 1646 O f 116:
%AESQ&% R\ QM bt oh G A R0ty TSK
YNRSKSSSDYRBYNEA2EGisF A GRRGM Rhé BIGK BRlid4AaAMNY SD2az ABKGKNLLKTSEl 1703 25
O fl116: 481 TASDI ONHSRYEGRSFG GGSF 502 DIONH+ + G+ G F PspA: 1704
WHKDI QNHASAAARALIGL SCCavAEr R oB@sedsarvdlonkagyxubikkRefixxkixckeniioed ct ed
that this protein frofi menfh tigpe . andsits —epitopes, coulkd e useful
anti gehs for R7Rci nés G R gnOSr s RV S g A Ee S RpPEeT LAGTAABRRTY Tarti al
DNA sequence oaasidi dent-rfivechrknpoNInErRtaAivivE EHeseraSEQXK A DORRcAvLNDRNCAGCGGCA
GCCTCAEECGE CATACT COCEBENAE AIETT CCETVREIEFS H6EATACCCTARE FIBGEAGAAAG

T BT oG T R Lo (S AR RO TR
TCGCGCTATGC AALCLEGHT G --35-45 N ARG EO G S - (eSS A E e JiRbaA AR d gl TIEEGAACA

ATAGGCAGCT 201 GCAT GAARTEEEETHIFEBCOGATAS ATATFCEEGARTPEOCDRGAAGC 251
GCGAAGTTGA R AR T A R P RN A E G AR VA N E SR AREARY CC
GCAGEIGAT ATGEGTT GEG cTIRRACANAOBTCROBTAAGARANE itk A GG

RDACEEAMBRRARAAGRGT
CATATCCCTT ATCGGAATGASAX Thi é%%%ﬁ%@ v 02 3% d+®Regience <SEQ I D
66; ORF118>: PfF.". %E@g&g L ?ﬁsﬁa’ﬁﬁ%&ﬁ@w IGYATGG 51
SGGAVYGANV  DWHKRE: HPK KENMAKIADKE PRV AKREMSKRETICRIKIESSQERALCGHD s MRERRQ7€VG
WIKVPRTA P TKASYPLSES CUfplt el iblislen O L1t s, I THEL HESNESSBIERACK,  oveal s
two putative ‘transnenbrane donal ns. ased on this analysis, RS
predi ct ed t hatrfilldi $8pEBt2BLn from Nneningitidis, and its epitopes, could be
usef s anti gens, f or,;¥afcipes or diagnostics. Exanple 16 The fol | ow ng
partial DNA sequence was Identified in N.nmeningitidis <SEQ ID 67> 1 ..
CAAT GCCGTQRF GAlaANGST I il ogaE T PRPAAGACGGCATT TGTTATGCAA WO 99/ 36544
PCT/ 1 B99/ 00103 -97 51 GTACATATAC AGATTCCCTA TATACTGCCC AG kGCGTGC
GTgGCTGAAG  13126A22AC0G8GTHN 1CETTRGET Ader Fthd pAdCACINTICEAAG ekt CAMAGAGRIE 151
AACTGGAACC A éNgAzg;1%é;é%;%%%gﬁgéﬁxé%%é}é%%%?é;g ATAAACAGGA 201 AGGCTTAACC
GGAGCHEGAG CAGRISRTLEAT - "Gt 1 6685 14 b T AGTEC06GY daS0ERHAY CC
GGAGCCGCAC T(XBGITT1¥AA¢\ CCECECEECC

Query MNKGLHRIIFSKKHSTMVAVAETAN SQGKGKQAGS SVEVSLK=~——— TSCDRXXXAXXXX 55
MNK +++IF+KK § MtAVAE + GE © + SV + +S
3 Sbjct: 1  MNKRCYKVIFNKKRSCMMAVAENVHRDGKSMODSEAASVRVTGAASVSSARAAFGFRMAA 60
5
Query: 56 XXXXXXXXXXXAXXXXXKQITTDKSHPKNXOVVILKTNTGAPLVNIQTPNGRGLSHNRYT 115
I DKSAPEN O VIL+T G P VNIQTP+ +G+S NR+
Sbijct: 61 FSVMLALGVAAFSPAFPASGIIADKSAPKNOQAVILQTANGLPOVNIQTPSSQGVSYNRFK 120
40 Query: 116 QFDVDNKGAVLNNDRNN=—====m=mm—=—m NPFLVKGSAQLILNEV-EGTASKLNGIVIVGSE 163

QFDVD KG +LNN R+N NP L +G A++I+N++ S LNG + VGG
Shijct: 121 QFDVDEKGVILNNSRSNTQTQLGGWIQGNPHLARGEARVIVNQIDSSNPSLLNGYIEVGG 180

Query: 164 QKADVIIANEPNGITVNGGGFKNVGRGILTIGAPQIGKDGALTGFDVROGTLTVGAAGWND 223
45 ++AFVH+HANEFGT VNGGG N TGP+ +G LIGFDV G+ +G G D
Shict: 181 KRAEVVVANPSGIRVNGGGLINARSVTLTSGVPVL-NNGNLTGFDVSSGKVVIGGKGL~D 238

Query: 224 KGGADYTGVLARAVALOGKLOGKNLAVSTGPOKVDYASGEISAGTAAGTK~---PTIALD 279
ADYT +L+RAR + + GE++ V +G  K+Dt +A + PT+A+D
50 Shijct: 239 TSDADYTRILSRAAEINAGVWGKDVEVVSGKNELDFDGSLAKTASAPSSSDSVTPTVAID 298

Query: 280 TAALGGMYADSITLIAXEKGVGVKNAGTLEARK-QLIVISSGRIENSGRIATTADGTEAS 338
TA LGGMYAD ITLI+ + G ++N G + Ah + 44+ G+ NSG I +a+
55 Sbjct: 299 TATLGGMYADKITLISTDNGAVIRNKGRIFAATGGVTLSADGKLSNSGSI~-~----DAA 351
Query: 339 PTYLXIETTEKGAXGTFISNGGRIESKGLLVIETGEDIXLRNGAVVONNGSRPATTVINA 398
+ 4T + + GIS VH+ + I + G + G5 + +
Sbjct: 352 EITISAQTVD-----———- NROGFIRSGKGSVLKVSDGINNOAGLI----GSAGLLDIRDT 399

60 Query: 399 GHNLVIESKTHVHNNAKGS---~XNLSAGGRTTINDATIQAGSSVYSSTRGDTXLGENTRI 454
G +5 ++NN G+ ++5 ++ ND + A vVs+ D G+
Sbjct: 400 G-———- KSSLHINNTDGT I IAGKDVSLQAKSLONDGILTARRDV-SVSLHDDFAGKRDIE 453

Query: 455 IAENVTVLSNGSIGSAAVIEARDTAHIESGKPLSLETSTVASNIRLNNGNIKGGKQLALL 514
65 4T + G+ + +I+A DT + + 4+ + + + 5 R G L+



301 GCAGCGGCAA CCGATGCCGC ATTCGCCTCG CTGRCCAGCC AGGCTTCCGT 351 ATCGCTCATC
AaCAACAAAG GCAATATCGG TAaCACCCTG AAAGAGCTGG 401 GCAGAAGCAG CACGGTGAAA
AATCTGATGG TTGCCGTCGe t ACCGCAgGC 451 GTagCcgaCA AAATCGGTGC TTCGGCACTG
AACAATGTCA %%%& 10 501 GTGGATCAAC AACCTGACCG TCAACCTG(B{C_W
AGTGCCGCAC TAATAC CGCTGTCAAC GCc t gAAAGACAA
AATATCCTTG CGGCTTTGGT GAATACTGCG CATGGAGAAG CAGCCAGTAA 651 AATCAAACAG
TTGGATCAGC AGHAGATIEAGCAITACAAEGEAINT R CXohEsaTSEeA onéiibx TAGKRPSIREh g T Rl FCE1ECCG
GOGGCGAATA AGGGCAAGTG TCAGGATGGT 15 751 GCGATAGGTG CGGECTGTGGG CGAGATAGTC
GGGGAGGCTT TEREAARCHE VRET™ @@W%&Lﬁ%wgm@me
ATTTTGGCAT %kﬂ@éﬁﬁéﬁﬁ%@&iﬁiﬁﬁ@&h%ﬁ& R AT eat>. CCGRGAEGTA 901
AATGCGGCGG CGAA GAAAAATA ATCAGCTTAG 951 CGACAAAt GA 20
This corres po°r’i‘8|‘;s" tsmtﬁ§§SKB$ﬁvﬁﬁ)Gx5W’8‘x§’8‘6§§%§8’::<SgﬁNiaﬁRﬁ§ HIIALO) 625
QCRLKSSQFY SRRk LLGK fhM eREER EAME BN ABA AR DALY N K SMIIE MR s SNV\NQ;&){;LAYD
KWDYKEEGLT GAAL g%AN AGAGA GAALGLNGAA 101 AAATDAAFAS LASQASVSLI
NNKGNI GNTL K e NMVAVATAG 151 VADKI GASAL NNVSDKQW N NLTVNLANAG
SAALI NTAVN G@SLdeMzEAnQBzQOl NI LAALVNTA HGEAASKI KQ LDQHYI THKI AHAI AGCAAA
AANK 251 Al GAAVGEl V GEALTNGKNP DTLTAKEREQ | LAYSKLVAG TVSGWGGDV 301

NAAA| EVA VKNG SDF. s ikt hed) , Wakdtr £yeal ed the conpl ete nucl eoti de sequence
<SEQ I D 69> IdATGIMASTHAAINRTATTICARATLIVECETATATA (GROCCEACGAT2ERGTEESTGC 30 51

CAACTHROTA G SCLT SR o ST A e e e R o

CGGAGCAGCG AFFFET GUECLIBBEREF MG DI TESEFBHALLAC F--CCGBOBEEEEE GARDEGGALC

g%ég% gyé@1 TCCGTAT@@C}%;% %ﬁ%m@

351 ST GEGCAGRI ACCATCACTR! IFRAARA AT RN GG LIS ER sGFEECTACEBNOEDGOICAGBCGTAGC
CGACAAAATC G, ﬁ@:%@%@%@%ﬁﬂ&m&m@@&ﬁ%ﬁ%@%l%ﬁ%gg!
GACCGTCAAC CT G+CBEGCAGT GGOAGCTGAT T+IATAGGCE 16 TCAA

CA GABIAT GGG C B D T A A SR AT AT P N R RN R YRE T R IR P AT ROPEACTAT GG
AGAAGCAGCC G4 AGEAARMNEER sAACASSR AT T RASECACTAC, AT A HEARAR AT T GGECA 651
TGCCATAGCG GGCTGTGCGG CRGRGGISSC GAMNTAABESGC AAGTGRCAGG 70 TR ATGGTGCGAT
AGGTGCGGCT GFRamEodARA AR R A G T ARG ATE TR R K AR SCR IKARARHLRENE GASAC

TTTGAGAGCT AMGAAGECGy ANEACARY TehxAan 88 dxp X el e ey ik sh 1 Lanbz @R ACCGT

AAGCGGTGIG GICCECGECG  B&d+ ATETAAAT CC+EEGECEAAT GBECER GAGE BAGCGGT GAA
AAATAATCAG  Spict: 1235 QAVSGTLDGKEIILVSGRDITVTGSNITADNHTILS--AKNNIVLKAAETRSRSAEMNKK 1292

5

Query: 521 AKTTNLNTPG-NLYVHTGKDLNLNVDKDLSAASIHLKSDN-—mmm~=- AAHITGTSKTLTA 572
40 K+ + & G + KD N + +8 + 5N HTT T+td
Sbjct: 1293 EKSGLMGSGGIGFTAGSKXDTQTNRSETVSHTESYVGSLNGNTLISAGKHYTQTGSTISS 1352
Ouery: 573 SK-DMGVEAGKXXXKKXXKXXXSGNLHIQAAKG == NIQLRNTKLNAAKALETTALOG 626
+ D+G+ +G + + KG ++ + NT + & A++ G
45 Sbjct: 1353 POGDVGISSGKISIDAAQNRYSQESKOVYEQKGVTVAISVPVVNTVMGAVDAVKAVOTVG 1412
Query: 627 NIVSDGLHAVSA 638
+ AR
50 Sbjct: 1413 KSKNSRVNAMAA 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>



901 CTTAGCGACA AAGAGGGTAG AGAATTTGAT AACGAAATGA CTGCATGCGC 951 CAAACAGAAT
AATCCTCAAC TGIGCAGAAA AAATACTGTA AAAAAGTATC 1001 AAAATGITGC TGATAAAAGA
CTTGCTGCCTT CGATTGCAAT ATGTACGGAT 50 1051 ATATCCCGTA GTACTGAATG TAGAACAATC
AGAAAACAAC %{%g%%}%@ﬁ« 1101 TAGTAGAAGC CTTCATTCAT CTTGGGAA CW
GGTAAAGATG GAATGGTA TAAATTATTC_ TCTT ACACCCAA

1201 TTACAGICTT ATCATTTGAA TACTGCTGCT ATCTTGRC TTCAATCGGG 1251 CAATACAAAG
CCTTTATCCG AATGGATEGI CoddEidaCAARIshTchAIARSACIctAscOncA TR dcal dcAimadGT  TAATCCTAGA
TTCATTCCAA TA GGEAST T GHAARRACCCAGIL AT ATIRATGN TACARSCEIARTATERA TGTCAAATAC

COGGAAGGCA TCAGTIsh CGAccchitadrc! Strhiaiete] A i o en LA EZS TGATGGTTTT

AGTCAAAAAC 145 1zmeeecyﬂmmmmmmmmmTﬁwm AGAACTAAAT
1501 TCACGAGGAG A?AC&%% GF‘FEEA@E%%EWFGCBO 1551
TACCCGAATT AAAT,

qcr@@mm%@w AAATTGCTCA

ATGGTGGATT
ACTT TG wﬁme‘* z

AAATGAAAGA ACTAAKICAAnRs A e e T CaMEbT: CAGAAACCTT
TGACGGAATC 65 18601 ANARRTOAGAT CREATATI T HCANTFCE ARATIRCACCORAACAAETA CAAACATTCA

1851 {QCCAGAATAA 99 iﬂf‘ nds to the
am na>aci d sequesrlgee <%§€§§/1§EM EDT PYACYLKOLQ

VTKDVNWANQV QLAYDKWADYKETEE4GE TECKREAP MTMAW\MTCGAAAAATD

Gl

AAFASLASQA 101 JysLI RKRERS gq\gg% ICEARE SALNNVSD 5 151
KO NIgLTVN LANA%ALI ANk ¥ doh e ‘S'. , SKI KQLDQHY

| THKI AHAI A° GCAANSANK G RETIBETN €TARRGTRE| mqm memm@mMEREq LAYS
KLVAGTVSGV VGGDYHA REN O ot EORENPQLCRKNTV
KKYQNVADKR LAASh 751 CT Draca&ebadcSHD ke b; SAGKDDEWYKL F
SKSY®SADLA 10 4@)@%(@5@%&4&@% PESEVIBEONTAGSEYMRR F| Pl PRGFVK
451 QNTPI TNVKY BES oo &%;?%mg% zaiy €501 SRGGRVKSET
QIDl EG TRl KYEI ESI?J;L DRTG T ANAASQGYS

KASKI,AQNER TKSI SER GCA%@Q(WWWOGMUI’ NTHFIEGCAIS Conmput er

anal ydi s of thi $:mi n&%&@ﬁﬁ% TR T0 M ad e %ﬁsgﬁgﬁﬁp_]ﬁe domai n, and

honol ogy w th ass1ORFaderosardy. mmmgmtmdms:c @:tzmtcn;c &0 found. ORF41
shows 92.8% i deh‘iollty @i\FéGAG DI ERECERFeR]C g;GRFHlPa) fromstrain A
GCC CGAACAGGCA GGACTG

of Njasneningiti éj : 1&&@ ﬁmﬁgﬁ(ﬁgﬁgceccm CGACACCGAA ACTGCGGATC

1751 AACACTCAGG CCATCTGAAR AACAGCTTCG AC.

This corresponds to the amino acid sequence <SEQ ID 64; ORF116>:

1 ..RFIHDEAVGS NIGGGKMIVA AGQDINVRGX SLISDKGIVL KAGHDIDIST
51 AHNRYTGNEY HESXXSGVMG TGGLGFTIGN RKTTDDTDRT NIVHTGSIIG

40 101 SLNGDTVTVA GNRYROTGST VSSPEGENTV TAKXIDVEFA NNRYATDYAH
151 TQEQKGLTVA LNVPVVQAAQ NFIQAACONVG KSKNKRVNAM ARANARWQSY
201 OATQOMOQOFA PSSSAGQGON YNQSPSISVS IXYGEOKSRN EQKRHYTEAR
251 ASOIIGKGOT TLAATGSGEQ SNINITGSODV IGHAGTXLIA DNHIRLOSAK
301 ODGSEQSKNK SSGWNAGVRX KIGNGIRFGI TAGGNICKGE EQGGSTTHRH

45 351 THVGSTTGEKT TIRSGEDTTL KGVOLIGKGI QADTRNLHIE SVQDTETYQS
401 KQONGNVOVT VGYGFSASGS YRQSKVKADH ASVTGOSGIY AGEDGYQIKV
451 RDNTDLKGGI ITSSQSAEDK GKNLFQTATL TASDIQNHSR YEGRSFGIGG
501 SFDLNGGWDG TVTDKOGRPT DRISPAAGYG SDGDSKNSTT RSGVNTHNIH
851 ITDEAGQLAR TGRTAKETEA RIYTGIDTET ADOHSGHLEN SED. ..

50  Computer analysis of this amino acid sequence gave the following results:

Homology with pspA putative secreted protein of N.meningitidis (accession number AF030941)
ORF116 and pspA protein show 38% aa identity in 502aa overlap:

Orflle: € EAVGSHIGGGKMIVARGODINVRGKSLISDRGIVLKAGHDIDISTAHNRYTGNEYHESXY 65
+AV + G ++I+ +G+DI V G ++I+D +L A++I + A R E ++
55 Psph: 1 235 QAVSGTLDGKEIILVSGRDITVTGSNIIADNHTILSAKNNIVLKAAETRSRSAEMNKKEK 1294

orfll6: 66 XXX RN A KX ANRER XX XA RTNIVETGS I IGSLNGDTVIVAGNRYRQTGSTVSSPE 125
++K + HT S++GSLNGHT+ AG Y QTGST+SSP+
60 Psph: 1295 SGLMGSGGIGFTAGSKRDTQTNRSETVSHTESVVGSLNGNTLISAGKHYTQTGSTISSPD 1354



20 orf4l. pep YRRHLLCKYI YRFPI YCPXACVAEDTPYACYLXQLQVTKDVNWNQVXLAYDKWDYKQEGL

LU TIE:1::12222 T0EE: T orf4l a YLKQLQUAKNI NMNQUQLAYDRWDYKQEGL 10 20
30 25 70 80 90 100 110 120 129 or4l.pep TGAGAAI

| ALAVTVVTAGQ%%% NGAAAAATDAAFASL ASQASVSLI NNKGNI GNT PCT/RS9/00103
111111111111 11:111111 1111111113§31111111:11111::1: 1 orf4la TEAGAAI

| ALAVTWWTSGAGT GAVL GLNGAXAAATDAAFASLASQASVS FI NNKGDVCGKT 40 50 60 70 80 90 30
130 140 150 ]::6611]57Gzé.8&thﬂ@xxIovﬁFA&mmpYAHTQEQKGLTVALvaxxxx---xxxxxxxxxxxc;xs 182

L KEL GRSSTVKNL M/AVAT > ?AW%I\% NYRYIARNCSAAL L NTAY  1PBE11111111 |
1: 111111111FF8%1 f ‘i‘iﬁ YR YT O YA S Q :
L KEL GBS TVKNLOYEAAA LAV B GESALXIS -Tmmnm&mesxmﬁw@aﬁm&@o 110 120

NGBS KON EAN P%%\%&%%&MQM%%%%"%%%%I%fﬂ"’

11111 1 111111 %kim% 247 1 BGKREVIRARAIOT TAREGITLAArEICEG N A G Al 1 GHAGIX L EADNHIRBOSAK 300

e or oy SR VT A Rt ACCMMRIG L 10,000 190

GAl GAAVGE! VGEAEITTNICKNP DIHC FEIRRE WE#WSP@I SBYXHIENKINAAI AR EYW S BIGKT 360

111114411111 1 j%z s

GAl GAi]Aj\llcz‘El VG&]“}‘ G%%%%AKEREQ LAYS%E%%%%im Fosgls té% 35 240
250 260 270 qs_mﬁsz@l 5@9@@@ATLK WWQDTH@PI@QMWQVWP‘?@F@GS 420
RN SOXE NN EACAIR RGNS BT a0, 300 310
320 33D A partiral ORF41 a nucl eotlde sequence <SEQ ID 71> is: ..
TATCTGAAAC AGETCECAALT IROCKYKADRASNTCOSEEYRAE? ;'e.r'- M@A@W%&QS%RKWFAE
CACHGATGGS ACTACANACH Gl AR, i G RCORAT SEATREEACT
GCCGTTACCG TGGTCACCTC AGGCGCAGGA 151 ACOGGAGOCG TATTGGGATT AAACGGTGOG
NCCGRIGCCG CAREREATEL Wﬁf’g %’6"3% |~'§é9/ 00103 -99 201 AGCATTCGCC
TCTTTGGOCA GGGAGGCETG kb 251 AAGGCGATGT CGGCAAAACC
CTGAAAGAGC TGGGCAGAAG CAGCACGGTG 301 AAAAATCTGG TGGITGCCGC CGCTACCGCA
GGCGTAGCAsadandmmolsy wish pewdsTit dspredictedhnichisTesotran fiomay apeniggitiiant dts

AACAACCT Céitopes, could be useful antigens for vaccines or diagnostics.

30  Example 15
The following partial DNA sequence was identified in N.meningitidis <SEQ 1D 65>

1 ..ACGBCCGGCA GCCTCGGCGE CATACTGGCC GGCGGECGGCA CTTCCCTTGC
51 CGCACCGTAT TTGGRCARAG CGGCGGAAAA CCTCEGTCCG GCGGGCAAAG
101 CGGCGGTCAA CGCACTGGGC GGTGCGGCCA TCGGCTATGC AACTGGTGGT
35 151 AGTGGTGGTG CTGTGGTGGE TGCGAATGTA GATTGGAACA ATAGGCAGCT
201 GCATCCGRAA GAAATGGCGT TGGCCGACAA ATATGCCGAR GCCCTCRAGC
251 GCGAAGTTGA AAAACGCGAA GGCAGAAAAA TCAGCAGCCA AGRAGCGGCA
301 ATGAGRATCC GCAGGCAGAT ATGCGTTGGG TGGACARAGG TTCCCAAGAC
351 GGCTATACCG ACCRAAGCGT CATATCCCTT ATCGGAATGA

40  This corresponds to the amino acid sequence <SEQ ID 66; ORF118>:

1 ..TTGSLGGILE GGGTSLAAPY LDRAAENLGP AGKAAVNALG GRAIGYATGG
51 SGGAVVGANV DWNNRQLHPK EMALADKYAE ALKREVEKRE GRKISSQEAA
101 MRIRRQICVG WTKVPKTAIP TKASYPLSE*

Computer analysis of this amino acid sequence reveals two putative transmembrane domains.

45 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 ID 67>

1 ..CAATGCCGTC TGAARAGCTC ACAATTTTAC AGACGGCATT TGTTATGCAR



5 401 COGTCAACCT AGCCAATGCG GGCAGTGOCG CACTGATTAA TACCGCTGTC 451 AACGGCGGCA
GCCTGAAAGA CANTCTGGAA GCGAATATCC TTGCGGCTTT 501 GGTCAATACC GOGCATGGAG
AAGCAGCCAG TAAAATCAAA CAGTTGGATC 551 AGCACTACAT AGTCCACAAG ATTGCCCATG
CCATAGOGGG 601 GOGGCGGOGA ATAAGGGCAA GTGTCAGGAT
GTGOGGCTGT 1 %%%GATA GTCGGGGAGGYGTTTGACAAA CGGCAAAAK CTT
701 TGACAGCTAA AGAACGOGAA CAGATTTTGG CATACAGCAA ACTGGTTGCC 751 GGTACGGTAA
GCGGTGTGGT CGGOGGEGAT GIF TCCOBEANTEECc 8041 COBCT GAGBTANCCGT GAAAA
ATARTCAGCT TA el ety ~

AACAGAATAN TCCTCAACTG abbcific cﬁ%ﬁé‘e%%e & vy SPAEEA
ATAAAMABACT 951 TGCTGUTFCIEEoSE AT GCARCEBA AT ATBECORAGIACTGAATGTA 1001

GAACAATCAG ANAACAREAT SRR AT i tireercy e g;gzmewcme
GTCTAATTGG TAAAGADGAT dohdihGat AhAccAdsia AhTékace bt cACCCAAGCAG
ATTTGHTTT ACAGTCEYAT CAICETCA/ARATCIGIGE TH(CCOITC POLIFAGY T CAATCGGGCA
ATACAAAGCC TTTAT iy (e = wieite w el C@g@% GﬁgmggﬁgﬁcTCA%AGTTA
ATCCTAGATT 1251 @ATT%M’E@TT@@&@@Q\%@TG AAA TAGAGLTRAAT TACTAATG

1301 TCAAATACCC W ECA1351 GCAAATGCTG
ATGGTTITAG TCAA A IchaA N oA ECLAERAT NTTATGGCAG
AACTAAATTC ACGAGBAGGA mmmmmmmé 1cammame’m@ma® GAAGGCATTA
CCCGAATTAA ATATG@;@ T AC JECTORA ACEIEPTAGGTGGATTTA
AGGAAATTTC 1551 GATCGATAAAATAC
1601 TTCAAATGGC TCAANATGCT GNTTCACAAG GATATTCAAA AGCCTCTAAA 30 1651

ATT IS Peyipsnapdade heamitnacih seatess AREN T 1701 TCAATTCTCA
GAAACCTTTG ACGGAATCAA ATTTAGANNN TATNTNGATG 1751 TAAATACAGG AAGAATTACA
AACATTCACC CAGAATAA THICSLKSPRE® FRELIGK l’f théFfﬁP}ﬁa RER) P‘L’Wé ¥V am no aci d
sequence <SEQ I D12?> I 1 AL

AVTWTISGAG 35 5hsTGﬁMthN@ALXﬁﬁ#ﬁﬁﬁAﬁﬂmﬁhﬂﬁ@ﬁﬁM&EHWNNK@EMG&X LKELGRSSTV

EAR

101 KREVWAAATA FA | FRIERFCODES ] NGGSLKDXLE
AN LAALVNT ALGEAAGRI K EE BAEiN VS IR ACOARE: 26 AR

KERCES GAl GAAVGE!

VGEALTNGKN PDTLTAKERE

EGREFDNEMF Uil

WEB
G KGA

LI

35

40

43

50

55

60

65

RTN XMAEL
TVYNPKXFXD DKI L QMBEQXAx
YXDVNTCRI T NIHPE%Oi

1701
1751
1801
1851

CGTGGTTACT
CGGCCGCAGC
TCCGTATCGC
GCTGGGCAGA
CAGGCGTAGC
ARGCAGTGGA
CGCACTGATT
AAGCGRATAT
AGTAAMATCA
PGCCATAGCG
ATGGTGCGAT
AACGGCAARA
GGCATACAGC
ATGTARATGC
CTTAGCGACA
CAAACAGAAT
ARARTGTTGC
ATATCCCGTA
TAGTAGAAGC

. ATGAATGGTA

TTACAGTCTT
CADRTACRARG
TTTCAGGAGT
CAAAATACAC
TACAAACCTA
AGGGCRTTARL
TCACGAGGAG
TACCCGARTT
ATGGTGGATT
ARATTTTCTG
AGGATATTCA
TATCGGARAG
ARATTTAGAT
CCCAGAATRA

the gamplcie

P SHRCoT G -

(PN SHaokGaASe

GCEGEECGELEE
GGCAARCCGAT
TCATCAACARA
AGCAGCACGG
CGACARAATC
TCAACAACCT
ARTACCGCTG
CCTTGCGGCT
AACAGTTGGA
GGCTGTGCGE
AGGTGCGGCT
ATCCTGACAC
BALCTGGTTG
GGCGGCGAAT
ABGAGGGTAG
AATCCTCRAC
TGATAARAGA
GTACTGARTG
CTTCATTCAT
TRAATTATTC
ATCATTTGAA
CCTTTATCCG
TAATCCTAGA
CTATTACTAA
AAARGACATC
AGGAGCCCAT
GACGCGTAAA
AAATATGAGA
TAAGGARATT
ATGATARAAT
ARAGCCTCTA
ARAAMATGTC

béehedrACNEFRE

GAGCCGGAGC
GCCGCATTCG
CARRGGCAAT
TGAARAATCT
GGTGCTTCGE
GACCGTCAAC
TCAACGGCGG
TTGGTGAATA
TCAGCACTAC
CTGCGGCGGE
GTGGGCGAGR
TTTGACAGCT
CCGGTACGGT
GCGGCTGAGE
AGAATTTGAT
TGTGCAGARA
CTTGCTGCTT
TAGAACAATC
CTTGGGRAGC
AGCAAATCTT
TACTGCTGCT
AATGGATGTC
TTCATTCCAA
TGTCARATAC
TGRCAARTGC
RACCGCACCA
ATCTGARACC
TTCCTACACT
TCAAGTATAR
ACTTCARATG
ARATTGCTCA
ATTCAATTCT

LAYSKLVA 251 GTVSGWGGED VNAAANAAEV AVKNNGQL SDX
NReARRtAD SRR IP AP TDI SRS TECRTI RKQH

LI DSRSLHSS 351 WEAGLI GKDD EWKLFSKSY TQADLALQSY HLNTAAKSW. QSGNTKPLSE 401
SGVNPRF} PRTGRREERK

SISCTIREXREESTEZB3C ANADGFSQEQ

& bd ERERALT

GGFKEI SSI K

KiSbeSrddsifired-S ETFDGE KFRX

CGCACTGGGC
CCTCGCTGGC
ATCGGTAACA
GATGGTTGCC
CACTGARCARA
CIGGCCAATG
CAGCCTGAAR
CTGCGCATGG
ATTRACCCACA
GAATAAGGGC
TAGTCGGGGA
ARAGAACGCG
AAGCGGTGTG
TAGCGGTGAA
ARCGARATGA
ARATACTGTA
CGATTGCRAT
AGARARCAAC
BAGGTCTAATT
ACACCCAAGC
AAATCTTGGC
CGACCARAGGT
TACCARGAGG
CCGGAAGGCA
TGATGGTTTT
ATTTTATGGC
CARACTGATA
AGACAGGACH
ARACTGTTTA
GCTCAABATG
AAATGARAGA
CAGABACCTT

TTARACGGCG
CAGCCAGGCT
CCCTGAAAGA
GTCGCTACCG
TGTCAGCGAT
CGGGCAGTGC
GACAATCTGG
AGAAGCAGCC
AGATTGCCCA
AAGTGTCAGG
GGCTTTGACA
AACAGATTTT
GTCGGLGGEEG
AARTARTCAG
CTGCATGCGC
ABRAARGTATC
ATGTACGGAT
ATTTGATCGA
GGTAAAGATG
AGATTTGGCT
TTCAATCGGG
TATACACTTA
GTTTGTAARR
TCAGTTTCGA
AGTCARARLC
AGAACTAAAT
TTGRAGGCAT
GGTARACCTG
TAATCCTAAA
CTGCTTCACA
ACTARATCAR
TGACGGAATC

CATATTTTGA TGTARATACA GGAAGAATTA CAAACATICA



ORF41 a and ORF41-1 show 94.8% identity in 595 as over
orf 4l a. pep YLKQLQVAKNI NVANQVQLAYDRWDYKQEGLTEAGAA
1112112:1::12211221221:212212211 1111 50 orf41-1

| ap: 10 20 30

MQVNI Q PYI LP %E)TPYACYLKQ_Q\/TKDVNV\NQ\/Q_AYDM/\DYKQEG_TGAGA%CT}IQ”%BHQ0 40 50

60 40 50 60 %0 orfala pep

IIALAVTVVTSGAGTGAVLGLNGAXAAATDAAFASLASCQ%VSFINNKGDVGKTLKELGR 55

ﬁ%ﬁﬁﬁﬁ%ﬁﬁ) h}G%%AAA %ﬁ%ﬁ%@&%@é@ﬁﬁ%ﬁé@

111111 orf41-1
KELGR 70 80 90 100 110

ANTAVREIREK 111

1111: 111111111&&1T@L¥WEEH%@I@@Hﬁﬂ%ﬁﬂﬁ&@@l@ﬂ&ﬁ%@ﬂ1@$AQmVMDrf41 1

SSTVKNLM/AVATAGVAEKI ﬂ%@mﬁ@mgmﬂm 130 140 150

160 170 180 65 le&n 1vdBwds AlmEmsmAGwm‘vM@n@mn AREVAVKNNQ

DXLEANI L/MAL\AVT¥M4@EEAAéﬁQFggggggcggﬁ

BRCEBSGRIGRA WO 99/ 36544

3 ISRS QHLIDSRS LHSSWEAGLI GKDDEWYKLF SRSYTOADLA
PC—I_/ l ﬁ?gl 00103 a‘JOOLQSYHLNTAA KSWL%FGNTK PLSEWMSDQG YTLISGVNPR FT
1111111111111111 1471 16k bk fobr S bndd  or 41- 1

DNLEANILAALVNTAH@EAASK

e kA WA
220 230 240 5 22@;23f % %?ﬁfﬁ?@“@?‘ﬁ%l %‘Sbsgﬁ““"%m

190 200 210

VGE VGEALTNGKNPDTLTAKEREQ LAYSKL VAGTVSGVVGGEDVNAAANAAEVAVKNNQ
1111115 11Gommearianalysis of thisianting acid sequance pn_eﬂmma trapsmembrang dormhinparidhbmblogy

VGEl VGEALT TAK KL VAGTMSGVV NAAEVAVKNNQ 250 260 270
280 290 3 N@@gﬁ’ 5 %@%ﬁ%ﬁﬁ‘% S El
L SDXEGREFDNEMT ACAKQNXPQL CRKNTVKKYQNVADKRLAASI Al CTDI SRSTECRTI |11

ié&é&%ﬁ%&#&%ﬁ%&%ﬁ%@%@%@foofé%o 330

340 350 3mkhingddhflis350 360 370 380 390 orf4l a. pep

RKQHL| DSRSLHSSVWEAGL | GKDDEWYKL FSKSYTQADLAL QSYHLNTAAKSW.QSGNTK

lllllll1111111111111ll&11111L&lllllliﬂlllllhilllllbﬁll

| 11161 20gprf41-1

RKQHLEDSRSL HISEAGREI GKEBEVEKY KBS YCPGNDRERT 05 ” o |Sﬁ¥| Chi ﬁ%?ﬁf?SO 390 400
410 420 400 41£.420 430 440 450 orf4l a. pepyx QLQVAKNINWN%\V LAYDRWDYKQEGL
PLSEWVEDQGYTLI SGVNPRFI Pl PRGFVKQNTPI TNVKYPEG SFDTNLIXRHL ﬁhDGF
25 70 80 90 100 110 120 129
orfal.pep TGAGAAI IALAVTVYTAGAGAGRALGLNGAAAAATDAAFASIASOASYSLINNKGNIGNT
I R AR A R R R R RN R AR AN AR R A RN REER Y
orfdla TEAGAAT IALAVTVVTSGAGTGAVLGLNGAXAAATDAAFASLASQASVS FINNKGDVCKT
i0 50 60 70 80 90
30
130 140 150 160 170 180 189
orfdl.pep LKELGRSSTVKNLMVAVATAGVADK JGASALNNYS DEOWINNLTVNLANAGSAALINTAY
FEOOLOCEON e bbb et cerrr eyttt
orfila LKELGRSSTVKNLVVAAATAGVADK IGASALXNVS DKOWINNLTVNLANAGSAALINTAV
35 100 110 120 130 140 150
190 200 210 220 230 240 249
orfdl.pep NGGSLKDNLEANILAALVNTAHGEAASKIKOLDOHY I THKIAHATAGCARRAANKGKCOD
PUELLEE BV TEER i e by bbb L b i bbb e i
40 orfdla NGGSLKDXLEANILAALVNTAHGEAASKIKQLDOHY IVHKIAHATAGCARAAANKGKCOD
160 170 180 190 200 210
250 260 270 280 290 300 309
orfdl.pep GAIGAAVGEIVGEALTNGKNPDTLTAKEREQILAY SKLVAGTVSGVVGGDVNAARNAAEY
45 RSN RN R RN RN RN R NN RN RN N R RN RN R RA NN AN
orfila GAIGAAVGEIVGEALTNGKNPDTLTAKEREQILAY SKLVAGTVSGVVGGDVNARANAREY
220 230 240 250 260 270
310 320
50 orfdl.pep AVKNNOLSDKX
(NEREREER
orfila AVKNNQLSDXEGREFDNEMTACAKONX PQLCRKNTVKKYONVADKRLAASTATCTDISRS
280 290 300 310 320 330
A partial ORF41a nucleotide sequence <SEQ ID 71> is:
55 1 ..TATCTGAAAC AGCTCCAAGT AGCGAAARAC ATCAACTGGA ATCAGGTGCA

51 GCTTGCTTAC GACAGATGGG ACTACABARCA GGAGGGCTTA ACCGAAGCAG
101 GTGCGGCGAT TATCGCACTG GCCGTTACCG TGETCACCTC AGGCGCAGGA
151 ACCGGARGCCG TATTGGGATT AAACGGTGCG NCCGCCOGCCG CAACCGATGC



2511111211211212717 171 1227271 1111111J012122212221111111111212272 21211111111 orf41-1
PLSEWWEDQGYTLI SGVNPRFI Pl PRGFVKONTPI TNVKYPEG SFDTNLKRHLANADG- 430 440 450
460 470 460 460 470 480 490 500 510 30 crf4la.pep

SQEQA KGAHN RGGXVKSETXTDI EA TRI KYEI PTLDRTGKPDGGFKEI 111111
111111111 |W%&J]\.Ifll1111111111111111@9’].1111 orf41-1 PCT}IB§9I0|0M3
SQKQE KGAHNRTNFMAELNSRGGRVKSETQIDI EG TRI KYEI PTLDRTGKPDGGFKEN
520 530 540 35 520 53&abrGcd bérrodm0chdétnerch ecmﬁ:msmc ATCAACAACA

bR ?ﬁ%ﬁﬁwgﬁs’ & E?%E%' ’@'&' e Eﬁﬁéiﬁﬁiémﬁ’éﬁéi

SSI KT\?YNPKKFSDDKMJ Bictédcic 550 560 570 580

590 600 40 580 ‘ g ;‘ TM&GCITH1111111111111
orf41-1 KFRSYFD %@i 5&?5 ( Eﬁ N Bendhd s, Thmbdepf ORFA1-1 were
anplified as des@ﬂ’ll bedcc&b@a@ Aﬁagm

490 500 510

I T I e B

@I‘CSCRW ret@ T crdeyetmephi licity,
anaIyS|s It

anti ¢&ni ¢ i ndex, Sdnd BREERSRT P Gfégiﬁia?gﬁmg
is predicted thazslt hi Scrpeddr@ Bodsfdrte Geﬁeda:bﬂgc GGG canréc epi t opes, could
be useful anti gem:l foﬁGG;t’a@éTPnE@GmMm YRECTC SACCEHONEY arsb®cdy The fol | owl ng

DNA sgquence msgﬁdenf;@ggm ﬁ?“@@éﬁ g ﬁﬁgg AR ; f“‘ ﬁATGGCAATCA
TTACATTGTA TTATTéshGT CrasAddprdaddrire: i ey TATTC
AAGTAGTTGC CAATANTAAGE WW@C WW@C%TCATCG&G
GTTCAACCAA T CT ciasrcionc mcérﬁﬁ“ JeM AT Iy ACAGAAAATA
AAAATIOGTAT 201 1%TAA@W‘¥E THCRAATSETA T cEACIAAEEET ATRE AMEA}GT TCAAATAT 251
ATATGCCTAAG AGACWFATTWE%% %WTTAWN CCWETTATATTTTTAC

TGTCCGTATT GTCTGIAT TokabohiloT A e T AN B ITAAGATTAGCC

CAAATTTTTT TAAAATEGT TAGHRRAT ETWN’@@PM@WF@M KT 1RBOD (8040322 - 101 401
tTTT. GGI ATT 1CT GC Wﬁm TI'AA Thi s

corresponds to § arrtmcmj;m@@m@mm T :ﬁc MAI | TLYYSV
NG LNVCAKA KNI QMNNKANWLAE@Z&WT TTRECETRANERA Bre5Inedl EATRMASEE TENKNRI VKS

SNLCWLAKI VOl YHEHDOY TS YRIoS7T CTEFICa SURTISA MSOIiq SPRFFIL

| FI VLLVLAL KI | KLTCAATTCTCA GRAACCTTTG ACGGAATCAR ATTTAGANMN TATNTNGATG
1751 TAARATACAGG AAGAATTACA RACATTCACC CAGAATAA

This encodes a protein having the partial amino acid sequence <SEQ ID 72>:
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40

45

YLKQLOVAKN

INWNQVOLAY

TGAVLGLNGA XAAATDAAFA

KNLVVAAATA

GVADKIGASA

NGGSLKDXLE ANILAALVNT

AAANKGKCQD
GTVSGYVGED
CRKNTVRKYQ
WEAGLIGKDD
WMSDQGYTLI
ANADGFSOEQ
PTLDRTGKPD
IAONERTKST

GAIGARVGEI
VNAAANRAEY
NVADKRLAAS
EWYKLFSKSY
SGVNPRFIFPI
GIKGAHNRTN
GGFREISSIK
SERKNVIQFS

DRWDYKQEGIL. TEAGRATIAL AVTVVTSGAG

SLASQASVSF
LXNVSDKQWI
AHGERASKIK
VGEALTNGKN
AVENNQLSDX
IATCTDISRS
TQADLALQOSY
PRGFVKQONTP
XMAELNSRGG
TVYNPEXFXD
ETFDGIKFRX

INNKGDVGKT

LEELGRSSTV

NRLTVNLANA GSAALINTAV

OLDGHYIVHE
PDTLTAKERE
EGREFDNEMT
TECRTIRKCH
HLNTARKSWL
ITHVKYPEGI
XVKSETXTDI

IAHAIRGCAA
QILAYSKLVA
ACAKQONXPQL
LIDSRSLHSS
QOSGNTKPLSE
SFDTNLXREL
EGITRIKYEI

DKILOMAQXA XSQGYSKASK

YXDVNTGRIT

NIHPE*

ORF41a and ORF41-1 show 94.8% identity in 595 aa overlap:

50

55

60

65

orfila.pep

orfdl-1

orfila.pep

orfdl-1

orfdla.pep

orf4l-1

orfdla.pep

1o 20 30
YLKQLOVAKNINWNQVOLAYDRWDYKOEGLTEAGAA
PRPRRN = es DELIVPV s PRt 1l
MOVNIQIPYILPRCVRAEDTPYACYLKQLOVTRDVNWNOVOLAYDKWDYKOEGLTGAGAA
10 20 30 40 50 60

40 50 60 70 80 90
IIALAVTVVTSGAGTGAVLGLNGAXARATDAAFASLASQASVSFINNKGDVGRKTLKELGR
FPERLIEI s b e bbb e b AP b bbb b i bbee e bl
IIALAVTVVTAGAGAGAALGLNGAAAAATDRAFAS LASQASVSLINNKGNIGNTLKELGR

70 80 90 100 110 120

100 110 120 130 140 130
SSTVKNLVVAAATAGVADKIGASALXNVSDKOWINNLTVNLANAGSAALINTAVNGGSLK
FEEREL e bbb v b e POV R b bt e iy gl
SSTVKNLMVAVATAGVADKIGASALNNVSDKOWINNLTVNLANAGSAALINTAVHNGGSLK

130 140 150 160 170 180

le0 170 180 190 200 210
DXLEANILAALVNTAHGEAASKIKQLDOHY IVHKIAHATAGCAAARANKGKCQDGRIGRA



151 Further work reveal ed the conpl ete nucl eoti de sequence <SEQ ID 75>: 1
ATGCAAGAAA TAATGCAATC TATCGITTTT GITTGCTGCCG CAATACTGCA 10 51 CGGAATTACA
GGCATGGGAT TTCCGATGCT CGGTACAACC GCATTGGCTT 101 TTATCATGCC ATTGTICTAAG
GITGTTGCCT T, %@gg ACCAAGCCTG 151 TTAATGAGCT TGITGGITCT ﬁ.ﬁ%
AACAAAAAGG 201 AGAGATTGIT TAATATTTAA AAACCTATAA

ATCGGCAGCG 251 TCGITGGCAG CATTTTGGEGG GITTGC TTTTGATACT TCCAGIGICT 15
301 TGGCTGCTTT TACTGATGGC ANTICATTACA ITHGTATIATT | CTGTGAATEG 1 354  TATTTTAAAT
GTATGTGCAA AREEAANAAA T TBFIEBEREARILPOH YK TANE S CIRARNRGKOGTGRGIR T T T
GGGTTTTTGG CAGGCATCAT 45%° ACCAATECCA TECTCCCAT ATTGTHAATA
TTTTTGCTTA GCGAAACAGA 504 AAATAAAAAT CETATCGTAA AATCAANGCAA B&TATGCTAT
CTTTTGGCGA 206r553- PMATT%W%&WSWWTAAG
601 AGTGAATAQG(GETT TAATATdEride TS AT AT R B S I TRAT GT TGGA
ATT TAA GGACTAAGAT TAGCCCAAAT TTTze0 TAAAAz70701 TEHTAATT EBo TATT&E0bTTA

TT TGG CTCTGAAAAT CGRFCATTCG,, 751 %%TAAT AACTTTAA 25 This
COrresponds to@sdih@eaNi NQsRGEErHEICROR ORIV 'ADQ%%AQ&bISiSWINQSl VF
VAAAI LHG T GVGFPMLGTT ALAFI MPLBKI MVALVALPSILLI 150 | LVBLLYLCSN | NKIKGRINGE V

YYLKTKLLA | GSAYGSI LG v&EiKEF%MTAE “WREE‘L“@WY‘?N‘@?’WN@ WW&@W oY

VANNKNMWLF GFLAG | GBS 151 TNAWNGPI L?glzpoFLLS ENKN R VKSSNL%\?"LLAM YM

LRDQYW.LNK 30 201 SEYGLIFAQS VI.SW G YVGe RURTIGISPN FPEMLI FI VIsst VLALKI GHS
% . d G

261 CLIKL® CAIESPT ana RERRATE TSR T U rapetion s co

put atddve trarsm@Abr ane GRMAIIFSSLEASWESDLEKS SHNORLGEHIYT fm@m sigdcykof N.

meningitidis was al so identififed: Ho¥®l ogy ¥t h a petdi ct ed0 ORF f420m

N.meningitidis (strain Ajge35 OREHl showg,96. 7% denti {y, over ,a,150aa overl ap
with an ORF (cEREbben) f rPosBBico@iTOISAVRFIRIPRGIVEONTRDINKYSES sFi @8R bsrOr f 51 . pep

BYYSVNG CELEQUUL R Ly g e ney 11140 |
Q//ﬁ:_:_m gw@s#%&ﬁﬁﬂ%%ﬁﬁ“#%& E&WPW‘@W@%% ?og 110

120 130 40 50 60 70 80 90 orf5l . pep . .
T 1 S P L%%%%%&@% e B 1 11011
L1112t hfﬁlll J1i ; ijx | | |Jlt|||Qr|Tf|$Tﬁm|| H?ﬁf
NWLFGFLAG | G83TNANVGPI LE@MLWLW@Y@@MIWWHMMO 160 170
180 190 100 110 120 130 140 *i%0 00 510 o2 530 540
35 520 530 540 550 560 570
orfdla.pep SSIKTVYNPRXFXDDKILOMAOXAXSOGYSKASKIAONERTKSISERKNVIQFSETFDGI
CEVRTEEETE B YRR Len e 0 FERYLeiry b b e bbbt e et
orfd4l-1 SSIKTVYNPKKFSDDKILOMAQONAASQGYSKASKIAONERTKSISERKNVIQOFSETFDGT
550 560 570 580 590 600
40
580 590
orfdla.pep KFRXYXDVNTGRITNIHPEX
FEE 0 LR rerrnetd
orfd4l-1 EFRSYFDVNTGRITNIHPEX
45 610 620

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.

50 Example17
The following DNA sequence was identified in N.meningitidis <SEQ 1D 73>

1 ATGGCAATCA TTACATTGTA TTATTCTGTC AATGGTATTT TAAATGTATG

51 TGCARARGCA AARAATATTC AAGTAGTTGC CAATAATAAG BATATGGTTC

101 TTTTTGGGTT TITGESMrGC ATCATCGGCG GTTCAACCAR TGCCATGTCT

55 151 CCCATATTGT TAATATTTTT GCTTAGCGAA ACAGARAATA ARAATCqTAT
201 CGTAMARTCA AGCAATCTAT GCTATCTTTT GGCGARARATT GTTCARATAT

251 ATATGOTAAG AGACCAGTAT TGGTTATTAA ATAAGAGTGA ATACGATTTA

301 ATATTTTTAC TGTCCOTATT GTCTGTTATT GGATTGTATG TTGGAATTCG

351 GTTAAGGACT AAGATTAGCC CAaATTTTTT TAAAATGTTA ATTTTTATTG



50 orf5l.pep WLLNKSEYXLI FLLSVLSVI GLYVA RLRTKI SPNFFKM.I FI VLLVLALKI GHSGLI KL
11111121 2112211221221221121121122112212212212211211211: 111111 orf5la
WLLNKSEYGLI FLLSVLSVI GLYVGAE RLRTKI SPNFFKMLI FI VLLVLALKI GYSGLI KL 200 210 220
230 240 250 6544 -102- PCT/1B99/00103 ORF51-1 and 99. 2%
identity I n%%g%zé“%overl ap: orf5la. pep_ FriBondias’

MQEI MXSI VFVAAAI LHG TGVMGFPMLGTTALAFI WLéKWALVALPSLLWLLVL@N
111111111111111146k7 keddetdckd Iakddetdcht Ihidartdcht btdcktdrht bhddadddrtl orf51-1

MEI MBI VFVAAAI LHE TBMG-PMLGTTALAFI MPLSKVVALVALPSLLMSLLVLCSN 5 orf 5l a. pep

1 T T AR b T AR ey o
\Ijgg;\é\ll\fmhﬁlmK LAQ o wm%&&hﬁ;& 3 }H&, LN 10 orf5l a. pep

NG Y
111111C1111111111@1W&me

: KIGHSETHL1  orf 51- 1
VCAKAKNI QVWANNKNMYL FGELAG | GGSTNAVEPI LLI FLLSETENKNRI VKSSNLCY or 51 a. pep

LLAK VQ Yo BRI Bl otk Gk LT KSBENEHAL | FI VL 15
1111111212171222121122111111212222227211111111111272212212111171111111111 orf51-1

LLAKI VQl YM.RDQYVE. L NKSEY G L SMeSME GlaYVGhAR RHSENEFKMLLEL YL or £ 51 a. pep
LVLALIKH GHSGE.| KLX Hal IdGb.tlAlr't'KchIthATk;tGATZ@cm{'c&ﬂ:-cﬂseﬁ\ﬂnﬁhiﬂcﬁdﬁﬁmb KLX The conpl ete

| engt h ORF5l a nu&iled# ﬁ%%ﬁ“ CATT %&W@AAA TAATGCAATC
TATCGTTTTT GIT 8 b a TTCCGATGCT

CGGTACAACC GCATT@@crrme;@m TWF@@GMET@@TM@@E@&'M TGGTGGCATT
ACCAAGCCTG 25 15301TTHE EXARIEE GG GTTTTTGGCA
201 AGAGATTGIT = Nokden 251 TOGTTGGCAG
CATTTTGGGG GTGAAGET@@CW@WWC@@@«@M TTROGCITECCTGETE TACTGATGGC

A TSR S e v

TATTCAAGTA GTT TS lorAThAE wréicha GG CAGGCATCAT
CGGOGGITCA 451 AQC/ARTELISA PCTGFUBE/AFATRAIET TARTAASET ITTGIRA GOGAAACAGA 501
GAATAAAAAT CGTATLCART AT A AL A TCTATEETRT WC‘%@E AAATTGTTCA
AATATATATG CTAAGAGACC AGTATTGGIT ATTAAATAAG 601 AGTGAATACG GITTAATATT
TTTACBGT XhiGOAESIORAT© 1y ANFCEMIEegSnes LSEY MY GHTORES W TCGGTTAA GGACTAAGAT
TAGOOCAAAT TTTTTTAAAA 701 TGITAATTTT TATTGITTTA TTGGTATTGG CTCTGAAAAT
CGGGTATTCA 751 GGT‘E&ME@NF € BPIBK _@mhaw ng am no acid

sequence <SEQ | 0,8 B YT (AREITR 1 U eV IERRE BE AP \oL K

VWALVALPSL 151 TNAMSPILLY FLLSETENKN RIVKSSNLCY LLAKIVQIYM LRDQOYWLLNK
30 201 SEYGLIFLLS VLSVIGLYVG IRLRTKISPN FEKMLIFIVI LVLALKIGES
251 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)
35 ORF51 shows 96.7% identity over a 150aa overlap with an ORF (ORF51a) from strain A of N.

meningitidis:
10 20 30
orf51.pep MATITLYYSVNGILNVCAKRKNIQVVANNK
CELVREEEST e ey et
40 orf5la YKLLATIGSVVGSILGVKLLLILPVSWLLLLMATITLYYSVNGILNVCAKAKNIQVVANNK
BO 90 160 110 120 130
40 50 60 70 80 90
orf5l.pep  NMVLFGFLXXIIGGSTNAMSPILLIFLLSETENKNRIVKSSNLCYLLAKIVQIYMLRDQY
45 SRR A A R RN R R R AR AR AR R R R RR R RN AR E AR
orfSla NMVLEGFLAGIIGGSTNAMSPILLIFLLSETENKNRIAKSSNLCYLLAKIVQI YMLRDQY
140 150 160 170 180 150
100 110 120 130 140 150
50 orf5l.pep  WLINKSEYXLIFLLSVLSVIGLYVGIRLRTKISPNFFKMLIFIVLLVLALKIGHSGLIKL
VT PErE R r e e e ee e e bEn e e ek e e e e g b=y
orf5la WLLNKSEYGLIFLLSVLSVIGLYVGIRLRTKISPNFFKMLIFIVLLVLALKIGYSGLIKL

200 210 220 230 240 250



40 51 LMSLLVLCSN NKKGFWEI V' YYLKTYKLLA | GSWWGSI LG VKLLLI LPVS 101 WLLLLMAITT
LYYSVNG LN VCAKAKNI Qv VANNKNWLF GFLAG | GGS 151 TNAMSPI LLI FLLSETENKN

RI AKSSNLCY LLAKI VQ YM LRDQYWLLNK 201 SEYGLI FLLS VLSVI GLYVG | RLRTKI SPN
FFKMLI FI VL YS 251 GLI KL* 45 Based on this anal ysis, edi cted
that this pt‘gbém rom N. neningitidis,iggnd its epitopes, Cgﬁrﬁﬁo@gﬂﬁsef ul
antigens for vaccines or diagnostics. Exanple 18 The follow ng partial DNA
sequence QRE5I-tland ORFath showNiane idegtityiiol 255 ssSh@1h®) 79> 1 ATGAGACATA
TGAAAATACA AAATTATTTA CTAGTATTTA TAGITTTACA 50 51 TATAGCCTTG ATAGTAATTA
ATATAGTGIT TGeAsEARLEST GEINOETGVARI Lt Ofmdrb@ATTAE A ip Tl VAL Bdus TN EET GCAA
ACGTCTTTCT TGCTGTAAAT |50 ITMATTTATTI | TAGRANAAAAI TATIAANAAACT BAATTATTGT
TTTTAGRIGCC 260 GATTTCHRAT R AT TR AT CER B ARTHCR FAT T AGERT S AFRARTATAA 251
AATTTTATAA ATHDAGEAT GaAADTAAMRTAAGAAMNE A TATCET SR LTLDD 1B e viZTRGEGT GA
TAAAACCACA TGATAGITAT AATTATGITIT I ATGACTICANAI MO 199/13684 4! IPOTA 1IBY9A 00103 - 103
351 TGGATATGETARATTAARAE AT ARTE AR AT A TCCT ASS B AR T AGAE “ F8S RAACACCTTA
TATTQETGTA GEESGARER G WWMMWTMWTN%}IIA@LIIM@EIMEJ GTGG

TATTCATTCA TAT CCAT Ql'%ﬁél !I [ "ﬂ%};@p@é L8 1T or r esponds
to the anmino “AtTd" sequence F@%F m} I%gﬁ?%% IS‘"F/‘EHI AL

| VI NI VFGYF VEI:FEDEF;AFL EﬁANGFtMRmYWIEﬂKSEY_GHEKNLKNGMEMB'FNIS’NFFMVHI SM

'VT\'SEVKNEET' SN ot O R R I B

conpl ete nucloemladu@psequeme“ﬁ@ﬁ@il D 81> 1 ATGAGACATA TGAAAAATAA AAATTATTTA
CTAGTATTTA TA TACA % TG ATAGTAATTA ATATAGTGTT TGGTTATTTT
GITTTICTAT 01 GATTII' TTTTG TTTTTTGCAA ACGTCTTTCT TGCTGTAAAT 151
TTATTATT TThe oa@iete\aAgth ORBIAALAS IS ATTRTFRCGSEIIDNATTECC 15 201 GATTTCTATT
ATTATATGGA TGGTAATTCA TATTAGTATG ATAAATATAA 251 AATTTTATAA ATTTGAGCAT
CAAATAAAGG AACAAMAT AT SATORECOATIE B0 ATGERITRATKAMMATAOA TATAGTTAT
AATTATGTTT ATGA ‘ ATATGGTAGG
GTAATIAGAG 401 A ¥a TAAATCCATA 20
451 AGATTAAGCT T%TTWTWW@MW@@E@@@T@@@@A@WG 501 TATAAAATTT
GCAAAAAAAC CTGTT TATAGATAAT
GTAATATTTG AAATT GTATAAAACA

TTTTTICTTA TTGAAMCA@AAGAATAT GG’I‘TCT’I‘TTT GGGTTTTTGG CAGGCATCAT CGGCGGTTCA
451 ACCRATGCCA TGTCTCCCAT ATTGTTAATA TTTTTGCTTA GCGAAACAGA
501 GAATAARAAT CGTATCGCAA AATCAAGCAR TCTATGCTAT CTTTTGGCAA
551 AAATTGTTCA AATATATATG CTAAGAGACC AGTATTGGTT ATTARATAAG
601 AGTGAATACG GTTTAATATT TITACTGTCC GTATTGTCTG TTATTGGATT
35 651 GTATGTTGGA ATTCGGTTAA GGACTAAGAT TAGCCCARAT TTTTTTAARA
701 TGTTAATTTT TATTGTTTTA TTGGTATTGG CTCTGAAAAT CGGGTATTCA
751 GGTTTAATCA AARCTTTAA

This encodes a protein having amino acid sequence <SEQ ID 78>:

1 MOBIMQSIVF VAAAILHGIT GMGFPMLGTT ALAFIMPLSK VVALVALPSL
40 51 LMSLLVLCSN NEKGFWQEIV YYLKTYKLLA IGSVVGSILG VKLLLILEVS
101 WLLLLMAIIT LYYSVNGILN VCAKAKNIQV VANNKNMVLE GFLAGIIGGS
151 TNAMSPILLI FLLSETENEN RIAKSSNLCY LLAKIVOIYM LRDQYWLLNK
201 SEYGLIFLLS VLSVIGLYVG IRLRTKISPN FFEMLIFIVL LVLALKIGYS
251 GLIKL*

45  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 18
The following partial DNA sequence was identified in N.meningitidis <SEQ ID 79>

1 ATGAGACATA TGAAAATACA RAATTATTTA CTAGTATTTA TAGTTTTACA

50 51 TATAGCCTTG ATAGTAATTA ATATAGTGTT TGGTTATTTT GTTTTTCTAT
101 TTGATTTTTT TGCOGTTTTTG TTTTTTGCAA ACGTCTTTCT TGCTGTAAAT

151 TTATTATTTT TAGARARAAA CATAAAAMAC AAATTATTGT TTTTATTGCC

201 GATTTCTATT ATTATATGGA TGGTAATTCA TATTAGTATG ATAAATATAA

251 AATTTTATAA ATTTGAGCAT CRAATARAGG AACAAAATAT ATCCTCGATT

55 301 ACTGGGGTGA TAARAACCACA TGATAGTTAT AATTATGTTT ATGACTCARA



651 TGITTGTATC GTATTAATTA TTTTATATTT AAAATTTAAT TTGCTTTTAT 25 701
ATAGGACTTA CTTCAATGAG TTGGAATAG This corresponds to the am no acid sequence
<SEQ I D 82; ORF82-1>: 1 MRHWKNKNYL LVFI VLH AL | VI NI VFGYF VFLFDFFAFL
FFANVFLAVN m EKNI KN KLLFLLPI SI |1 WwI H SM | NI KFYKFEH W@ 101
TGVI KPHDSY A KLKDNHRYGR VI RETRMj3DV VASDVKNKSI 30 1

YAPCANFI KF AKKPVKI YFY NQPQGDFI DN VI FEI NDGNK 201 SLYLLDKYKT FFLI ENSVCI

VLI I LYLKFN LLLYRBYFNESGAERATGCH FW%WA@T&E BiATEdTAGE erARTIBGERT | d sequence

eveal s a predictbh (R ASHI: LTSRN I oL a0 A O

N. meni ngi tidi s was: aksassdentrds aprelctedCRFfr
N. meni pgi d| S in A 35 S 7. 1% i |ty over a 1l72aa overl ap
with a %?ér—sg%‘f s tp thsAmupe agh S%“S‘P”\A%E%%Rﬁ‘ia ‘i@}é 10 20 30 40 50 60
orf 82. pep MRHWKI Q\IYLLVFI VLHI ALI VI NI VFGYFVFLFDFFAFLFFAN\/FLAVNLLFLEKNI KN
11111 1111 11111 - = £ 1 ' 40 orf82a

IR X P Fﬁhv B WRIRH
NRHVIKNKNYL L VF VLh_I%]TL Skt '% I AR I"f“ ~°~ﬁi o 10 20 30 40 50
60. 70 80 90 100511BLSLYBIdF FBRRAYFE

111111011 MR PR ﬁfﬁﬁ@fﬁ%@ﬁ% S %I’T?Ii‘ or' 822

KLLFLLPI SIT T WWI H SM NI KFYKFE | SSI TG;QI é@g%%g%?%@%éA 70 80 90 100
110 120 130 140 %ﬁoTﬁ‘?é&gﬁ?g) TJQ\E‘ m%cﬂ TGGTTATTTT GTTTTTCTAT
KL KDNHRYGRVI RETPYbDVV%MN(@&'d@ES‘II 'IH&‘Q@BCJ@(NE&MEMI:\‘TGCTGTAAAT

1111134111111111 é&%&%ﬁi PITSCH
KLKDNHRYGRVI RETP SEe RN gioyly 130 140 150 160
170 180 WO 99/ 365342 AQGHCCTECTAIABIRE) 0ROSTTORRE2acamU AGREEA. Show 99. 2%

i dent | ty in 242 G 5 TCATAG ATATGGTAGG GTAATTAGAG
R MR L v VL LB e ELE B A PR, i

LLELULEEETTTLLD L ISPD 1 TATRASITY GOApARaAc] CICTIARANT] STRITIEdaT] AUILARCET  or f 82- 1
MRHVKNKNYL LVFI VL BEAL PRI BB MPMN 5 orf82a. pep

KLLFLLPI SI'T 1 WWI Hb SMrddirtdrXd- EtApk At Nir-fythh 2 4y 11
1111121111111111m1_1_1&@2&@1@&mrm&q1@&@@@.11111111111111 orf82-1

a kEth'yé‘ez@f%%%ﬁ@%&%?ﬁ&%ﬁ?&ﬁ%ﬁ@%ﬁ%? 1 oriBsa-pep

111111111111111111
KLKDNHRYGRVI RETPY}

N@QS%)EI DNVI FEI NDGKKSLVYKR_HMY KWF&NIGEN&R@RMMFH ENEN?MW_EWNE
151 RLSLVCGIHS YAPCANFIKF AKKPVKIYFY NOPQGDFIDN VIFEINDGNK

201 SLYLLDKYKT FELIENSVCI VLITLYLKFN LLLYRTYFNE LE*

orf82-1
MREMENE] VELVIED y 49! s .
T = é}ﬁl( or f 82a. pep

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)
35 ORFS82 shows 97.1% identity over a 172aa overlap with an ORF (ORF82a) from strain A of N.

meningitidis:
10 20 30 40 50 60
orf82.pep  MRHMKIONYLLVFIVLHIALIVINIVFGYFVFLFDFFAFLFFANVFLAVNLLFLEKNIKN
PROPE = et e P bR e e e i e s v ey v
40 orfs2a MREMKNKNYLLVFTVLHITLIVINIVFGYFVFLEDFFAFLFFANVELAVNLLFLEKNIKN
10 20 30 40 50 60 .
70 80 90 100 110 120
orf82.pep  KLLFLLPISIIIWMVIHISMINIKFYKFEHQOTKEQNISSITGVIKPHDSYNYVYDSNGYA
45 PECETRE Rt e e e by et ren et bbb bbb e e re ey e et
orf82a KLLFLLPISIIIWMVIHISMINIKFYKFEHOIKEQNISSITGVIKPHDSYNYVYDSNGYA
70 80 90 100 110 120
130 140 150 160 170
50 orf82.pep  KLKDNHRYGRVIRETPYIDVVASDVKNKSIRLSLVCGIHSYAPCANFIKEVR
EVLIA LA PRI R e R e LR L e
orf82a KLKDNHRYGRVIRETPYIDVVASDVKNKSIRLSLVCGIHSYAPCANFIKFAKKEVKIYEY

130 140 150 160 170 180



i reeeererrerrerrrrr: 1111121112112112112112112111211111111111111 orf82-1
NQPQGDFI DNVI FEI NDGNKSLYLLDKYKTFFLI ENSVCI VLI | LYLKFNLLLYRTYFNE or f 82a. pep LEX
11 20 orf82-1 LEX The conplete | ength ORF82a nucl eoti de sequence <SEQ I D

83> is | ‘Eﬁ%‘? TGAAAAATAA AAATTATTTA CTAGTATTTA TAGTTLIAfRosi@ies
TATAACCTTG TA ATATAGIGTT TGGTTA®TT GITTTTCTAT 25 101 TTGATTTTTT
TGOGTTTTTG TTTTTTGCAA ACGTCTTTCT. TGCTGTAAAT 151 TTATTATTTT TAGAAAAAAA

CATAAAAAARTREAAAORE B2 show PPEECIdemtity icM2Tap@maniap: ATTATATGGA TGGTAATTCA
TATTAGTATG ATAAATATAA 251 AATTTTATAA ATTTGAGCAT CAAATAAAGG AACAAAATAT
ATCCTCGATT  86rB2/ACTOCOBRGNKNADKACEIITAY INRGA T AT IATEASAETUVEGIVITLARIGAGT CAAA 30

351 TGGATAT TTAANAH I AANIEA E@:ﬁ%ﬁcg %@%' hi! CACCTTA
TATTGATGTA g{f&%% CTG ATGTTAAAAA $%¢ICCATA 451

TATTCATTCA TATTEEHA-ESA

TTATTITIAT Mrgaaccre TR DSBS o

TGGAAAAAAA 35 601 AGTTIGIACT TGITAGATAA GTA CA TTTTT GAAAACAG
651 ﬁ@TTTGTA?@B@rAWAAWaTWTWEWme NWPWYWTAGGACTTA
CTTCAATGAG TIGRAATAG THichurRRaPHeseyemmi bR onaas A ae s havashiience <SEQ
| D 84>: 1 MRHMKNKNYL LVFI VLH TL IVI Nl VFGYF VFLFDFFAFL FFANVFLAVN 40 51
LLFLEKNI KN KPE§8R2 PRI % o m %ﬁ&?ﬁn LYL lqlg ;@%HDSY
NYVYDSNGYA KL KIDHRYGR NMERVARY, TFE B ié#;z Fl KF
AKKPVKI YFY NQPQGDFI DN VI FEI NDGKK 201 SLYLLDKYKT FFLI ENSVC VLI | LYLKFN
LLLYRTYFNE LE=f9Ba®eR] off*this analysis, it is predicted that this protein

fromday. meni ngidgbi S, amel its epitopes, could 45 be useful antigens for
vacci nes or diagnostics. Exanple 19 The follow ng partial DNA sequence was

crTecoaTahe %ﬁ@%&?ﬁ@ﬂﬂé@%&ﬁﬂi@%&%&f@é&k&” TGCAG CAGCOGGST
,&éﬁiﬁﬂ

CGGCATGACT GCCTTTTCGA . 50 10 GAGCCCCGG TTGTAGAGCT
GCAGECCGIG 151 CGGICTTGAG 201

TTTTCGCCAA Al 'j' il
GTGCCAGTITC CAGT

CGCGCTCCAT CTTGTEGARGranGrEs/ 1365!4@01\ Z[IIGEPAGP@TIAIA%QMD‘@ 1H‘J‘QACT ACCGCCT GCA

ATATGGTAGG GTRATTAGAG
T A T a0 T A T R nar] WrrGOARAG ATCTEARAR TAAATCCATA

451 AGATTAAGCT TGCITTGTGG TATTCATTCA TATGCTCCAT GTGCCAATTT
501 TATAARAATTT GCAAAAAAAC CTGTTAAAAT TTATTTTTAT AATCAACCTC
551 AAGGAGATTT TATAGATAAT GTAATATTTG ARATTAATGA TGGAAARRAR

35 €601 AGTTTGTACT TGTTAGATARA GTATAAAACA TITTTTCTTA TTGARARACAG
651 TGTTTGTATC GTATTAATTA TTTTATATTT AARATTTAAT TTGCTTITAT
701 ATAGGACTTA CTTCAATGAG TTGGAATAG

BARARATAD ARA

This encodes a protein having amino acid sequence <SEQ ID 84>:

1 MRHMENKNYL LVFIVIHITL IVINIVEGYF VFLFDFFRAFL FERBNVFLAVN
40 51 LLFLEENIKN KLLFLLPISI IIWMVIHISM INIKFYKFEH QIKEONISSI
101 TGVIKPHDSY NYVYDSNGYA KLKDNHRYGR VIRETPYIDV VASDVENKSI
151 RLSLVCGIES YAPCANFIKF AKKEVKIYFY NQPQGDFIDN VIFEINDGKK
201 SLYLLDKYKT FELIENSVCI VLIILYLKFN LLLYRTYFNE LE*

Based on this analysis, it is predicted that this protein from N.meningitidis, and its epitopes, could

45  be useful antigens for vaccines or diagnostics.

Example 19
The following partial DNA sequence was identified in N.meningitidis <SEQ ID 85>

1 ..ACCCCCAACA GCGTGRCCGT CTTGCCGTCT TTCGGCGGAT TCGEECGTAC

51 CGGCGCGACC ATCAATGCAG CAGGCGGEGET CGGCATGACT GCCTTTTCGA

50 101 CARCCTTAAT TTCCGTAGCC GRGGGCGCGE TTGTAGRGCT GCRAGGCCETG
151 AGRGCCABAG CCGTCAATGC ARCCGCCGCT TGCATTTTTA CGGTCTTGAG

201 TAMGGACATT TTCGATTTCC TTTTTATTTT CCGTTTTCAG ACGGCTGACT

251 TCCGCCTETA TTTTCGCCAR AGCCATGCCG ACAGCGTGCG CCTTGACTTC

301 ATATTTAARA GCTTCCGCGC GTGCCAGTTC CAGTTCGCGC GCATAGTTTT

55 351 GAGCCGACAA CAGCAGGGCT TGCGCCTTGT CGCGCTCCAT CTTGTCGATG



451 AGCCAAGCCC GTGCCGACAA GCGCGATAAT GGCAATCGGT TGCCAGTAAT 501 TCGCCAGCAG
TTTCACGAGA TTCATTCTCG ACCTCCTGAC GCTTCACGCT 551 GA 5 This corresponds to
the amino acid sequence <SEQ I D 86; ORF124>: 1 .. TPNSVTVLPS FGGFGRTGAT

I NAAGGVGMT éﬁﬁ VA EGAVWELQAV 51 RAKAVNATAA Cl FTVLSKDI %W@?&K
TADFRLYFRQ 101 | FKSFRACQF -QFARI VLSRQ QQGLRLVALH

CRLVALMWRH 151 SQARADKRDN GNRLPVI RQQ FHEI HSRPPD ASR* 10 Conputer anal ysis
of this am no ac se GRIRWAMC  Furt her work
reveal ed the co O?et e%%@@%g%@ﬁgﬁ gsﬁﬁggﬁcﬁ SoTheabddfACTGOCT
TTTCGACAAC CTTAASETTCGSAGTAGCCGAGG GCGCGGTTGT 51 AGAGCTGCAG GCCGTGAGAG

ATTTOOTTTSFAPHPPRLP i Mottt SR RRRAG T 1T caocanccs

ATGCCGACAG 201 CGTGCE&CCTT GACT TCATAT TTTTTAGCT T CCGCECGTGC CAGITCCAGT 251

TOGAT GACCS éCTGTgo%TT {RETBAE : o G a&%&a{%‘m&&;

I WH L
AAGCCCGTGC CGACAKRGCGCSHERADERINCGEYERF VARRATHEIIRFEEBGFRGCC AGTTATTCGC CAGCAGITTC
ACGAGATT . i ds to the am no:
aci dcfgeq %nl‘%;@%r ftgj;é %ﬁ%ﬁ ;15[;'[[: éﬁf%)?ﬁ%?ﬂ‘%*‘%&&%&%@@% VRAKAVNAT
AACI FTVL | FDFLFI F 1 F DFRLFF.. HADSV FESFRAC QFQFARI VLS
RQQQG_RL%“E PIVOf iﬂ?éﬁ‘!/%ﬁlﬁﬂ%%ﬁﬁ%ﬂ q%b‘&% ENRLPVI R QQFHEI HSRP
151 PDASR* A corresponding ORF from strain A of N. rrenl ngitidis was al so
identified: Homlo gj% %g@ﬁcggﬁgﬁggﬁ EL gl Tdis (strain A)

TG

ORF124 shows 87.H5% i mh¢dgy COMRETMAC @@rq@y@ﬁ 'I@@I‘T'i\'t' tp F (ORF124a) from
strailh A of N B0 mmag%‘s@mmmcm CRGETBOTH BB RAKOC Amdcmm ep

TPNSVTVLPSFGGFG?%A@ cgng%%%g%w Portl 24
MTAFSTTLI SVAEGAL 5 ct ¢110 120

or f 1% pep Cl FT\ASSKDTFIBrEaTs S REICHARIOYRAC FROOOFQFARI VL SRQ
1111¥Y11111111113%% 1 RESETHES 255 mcfﬁ‘ﬁ*ﬁic F?AGAWTFII‘FTCTfiﬁTL 40 orfl 24a

Cl FTVLSKDI FDFLFI FRFQTADFRLFFRQSHADGVRLDFI FFSFRTRLFQFAGWLSRQ 40 50 60 70 80
90 130 Ihis coBespbeds tb7be agogri|seanenpesp<SEQ ID 88; ORF124-1>:

QQGLRL VAL HL VDDRL QL RKCRL VAL MVRHSQARADKRDNGNRL PVI RQQFHEI HSRPPD 45

FTTLEII 11 111 MAFRTILYS WAEGAVVELQ AVRAKAVNAT AACIFTVLSK DIFDFLFIFR
51 FQTADFRLFF RQSHADSVRL DFIFFSFRAC QFQFARIVLS RQQQGLRLVA
25 101 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 (ORF124za) from strain A of N.

30  meningitidis:

10 20 30 40 50 60
orfl24.pep  TPNSVTVLPSFGGFGRTGATINAAGGVGMTAFSTTLISVAEGAVVELQAVRAKAVNATAA
PIUTPRIETR R e =t ettty
. orfl2da . MTAFSTTLISVAEGALVELQAVMAKAVNTTAA
35 10 20 30
70 80 90 100 110 120
orfi24.pep CIFTVLSKDIFDFLFIFRFQTADFRLYFRQOSHADSVRLDFIFKSFRACQFQFARIVLSRQ
PEVTRLEY TR ET R etz evn b breentr it 1EiL sivlid
40 orfl2da CIFTVLSKDIFDFLFIFRFQTADFRLFFROSHADGVRLDFIFFSFRTRLFQFAGVVLSRO
40 50 60 70 80 90
130 140 150 160 170 180
orfl24.pep QOGLRLVALHLVDDRLQLRKCRLVALMVRHSQARADKRDNGNRLEPVIRQOFHEIHSRPPD
45 PEVERRIE e b 40 Vel el ebe thv e brerretlnd
orfl24a OQGLRLVALHFLNDRLLLRKSRLVALMVRHRQTRADKRDDGNRLEV IRQOFHEITHSREED
100 110 120 130 140 150
orfl2d.pep  ASRX
50 :

orfl2da VX

ORF124a and ORF124-1 show 89.5% identity in 152 aa overlap:



or fl 24a QQGLRLVALHFLNDRLLLRKSRLVAL MWRHRQTRADKRDDGNRL PVI RQQFHEI HSRPPD 100
110 120 130 140 150 orfl1l24.pep ASRX 50 orfl 24a vx ORFl1l24a and ORF124-1 show
89.5% i dentl ty in 152 as overlap: WO 99/36544 PCT/1B99/00103 -106

orfl24-1. M%F%}TLI SVAEGAVWWEL QAVRAKAVNATAACI FTVL SKDI FOFLE¢fs6d iR RLFF

11 1111111 1111 11111:1111111145411111111111111111111  orfl124a
MTAFSTTLI SVAEGAL VEL QAVMAKAVNTTAACI FTVLSKDI FDFLFI FRFQTADFRLFF 5 orf 124-1. pep

RQSHADSVRL DF RS FRAGF QFARE Mir SRORGEINR M@mcmmawmmmmmm
111111: 11111111111 11111%%%% 111l1li11!1|11m1m¢ktf=12l4a
RQSHADGVRLDFIPEFS CERKSREVREIW ™ r P 24E 1. pep
RHSQAFBADKRDNGNRIZPVI HEISHSRPRDASRXFAQFDIAR VLSOO VLAV DR AR AL LAY | 1 ]
Pt ot RHWR&%RDDG“RLNBR%@F@F}@%’é&%ﬁ%@%&%@%ﬁﬁﬁ“
nucl eoti de sequénce <SEch
GTA GG GEBIGCTTSE  5SHHSAGACETGBAR VOCOBEGISREXBAGBAAAGCCGT  CAATACAACC

GCA 15,101 TTTTT ¥as THITCG ATTTCCTTTT TATTTTCCGT
151 TTTCAGACSE GIGACTTCCS CCTGITTT T GCC ATGCCGACGG 201 CGTGCGCCTT

GACTTCATAThe kditipletdength CREIAGCIEEo0iCIHBaneRSEQAD §92G8GGCECGT AGTTTTGAGC
CGACAACAGC AGGECTTGCG CCTTGICGCG 301 CTTCATTTTC TCAATGACCG CCTGCTGCTT
CGCAAAAGCC GACT TGRAGEZc236@S 1TTCIChGAT CBTATCEACAREKCEKSE ARMEICTIsTCGC CGACAAGCGC

GATGHIGECA 401 AOag e A L PATAGTT I QIO TTCTCOACCT 451
CCTGACGTTT GA This eiea@isecaei@reionociaMirie @okHRscaGivdodadaence <SEQ I D 90>:

1 MIAFSTTLI S VAE@QL\LEH:@GMNNWM’@TM@F'EGWESICG@ICF@ELCI?B'HRCAGE'S 51 FQTADFRLFF

R RTADIR. DO AR S oGP B tleot SHoli | 11 60 a5

descri bed above. 1Bi RIFEETICOS AGREATISSt GCEASTIg heaiFarichciTETCeACmt | genic 30
i ndex, and AMPHI *Hedi®0f$“t'6r®®ORF124- 1. Based on this analysis, it is

pr edi ct edribacodddiaSprieRiRivingf0eie Mid seaédeei<BEQaD, 90and its epitopes, coul d
be useful antigens for vaccines or diagnostics. It will be appreciated that

the invention has jbegRrdeseriRedvity ARaRswefeXatiker@i¥rrand that 35
nodi f25cat i ons nmaysiberomemgter.AshBAS BADGYRR NI FESFRY RVBEDTAGIVIE MFR0SdiREvAt and scope of

the i nventi on. \/@P%%E@ﬂ@LW}HVB@@/%&%DKE IZPGI?RLPVIR QOFHEIHSRE

ORF124-1 was amplified as described above. Figure 7 shows plots of hydrophilicity, antigenic
30  index, and AMPHI regions for ORF124-1.

Based on this analysis, it is predicted that this protein from N.meningitidis, and its epitopes, could

be useful antigens for vaccines or diagnostics.

It will be appreciated that the invention has been described by means of example only, and that

35 modifications may be made whilst remaining within the spirit and scope of the invention.



TABLE |

PCR prinmers ORF Prinmer
CCCGGATCCCATATG TCGCCGCAAAATTCCGA BanHi - Ndel

Sequence Restriction sites
Rever se

CCCGCTCGAG TTTTGCCGCGITAAAAGC XhA ORF 40 Forward

ORF 38 Forward

CGCGGATCCCA i GAAGACCGCC BanHl - Ndel  Reverse PCT/IB99/00103
CCCGCTCGAG CCACTGATAACCGACACGA Xhol ORR14L Forward
CCCGGATCCCATATG TATTTGAAACAGCTCCAAG BanHl - Ndel  Rever se
CCCCCTCGAG TTCTGGGTGAATGTTA ) MO ORF 44 Forwar d
GCGGAT CCEABIIG sBCATEaM@\CCCC BanHl - Ndel  Rever se
CCCCCTCGAG ACGTGGEGAACAGTCT Xhol ORF 51 Forward
GCGGATCCCATATG AAAAATATTCAAGTAGTTGC BamHl - Ndel  Rever se
CCCGCTCGAG- AAGTTTGATTAAACCCG Xhol ORF 52 Forward
CGCGGATCCCATATG TGCCAACCGCAATCCG Rantl - Ndel Rever se
CCCCCTCGAG Td CGGCA Xhol rd
GCGGATCCCAT. GT?&%\ATATTACT CG Bam%? q{fgl ¥va Rever se Restriction sites
CCCECTCGAG—_CGCCTETAGAACCTCE Xhol - CQRE._ 689 Forward
CCCGGATCCCATATG QGGACGTGGTTGGITTT Bam || - Ndel  Rever se
COCGCTCGAGORIAIE T TRoowTd TS ERERECKHEE  TIRECEPARMITRAFR BamHI-Ndel
CGCGGATCCGCTAGC- GiRoArsel TATFAISCRETICARCIAAHIAANME!  Rever se Xhol
CCCGCTCGAIG TTCCAACTCATTEGAAGTA Xhol ORF 114 Forward
CGCGGATCCCARY fd AATAMBTCEADNTCAZAT - BaskianihatcccRever se BamHI-Ndel
CCCGCTCGAG- AATCGCT; EHCEC KL - EIRET AR daahvatad Xhol
CCCGGATCCCATATG ACTGCCTTTTCGACA BanHl - Nnel  Rever se
CCCGCTCGAG, NG Xk MR 3664 RCTLEBR9/ 00103 LE
Cl oni ng, pXpressi “5%@ PUWEEEGRU R i&@c%ﬁ& on%; ng His- fus%ﬂ‘w& J
Purificat|on expred8’o exp‘F‘E’S‘SI on of +"% + His-fusion 40 +
H s-fusion orf 41+n.$ + + Hs-fusion orf {51 + n. L
orf 52 + hQRF#M cdpryadi %%GWAHGG%WCCGH 69 + n.d. Bﬁnﬂi.I-Ndwi!f
n.d. n.d.|orf 114 Reverse|CG-CEEIEAETAGCIRCCCHARFAGTON + n.d. n.d. -|Xbel
ORF 51 | Forward | GCGGATCCCATATG-ARARATATTCAAGTAGTTGC BamHI-Ndel
ORF 52 | Forward | CGCGGATCCCATATG~TGCCRACCGCAATCCG BamHI-Ndel
Reverse { CCCGCTCGAG-TTTTTCCAGCTCCGGCA Xhol
ORF 56 | Forward | SCGGATCCCATATG-GTTATCGGAATATTACTCG BamBI-Ndel
Reverse | CCCGCTCGAG-GGCTGCAGARGCTGG Xhol
ORF 69 | Forward | CGCGGATCCCATATG-CGGACGTGGTTGGTTTT BamHI-Ndel
Reverse |CCCGCTCGAG-ATATCTTCCGTTTTTTTCAC Xhol
ORF 82 | Forward | CGCGGATCCGCTAGC-GTARATTTATTATTTTTAGAR BamHI-Nhel
ORF 114 | Forward | CGCOGATCCCATATG- AATAAAGGTTTACATCGCAT BamHI-Nhel
Reverse | CCCGCTCGAG-AATCGCTGCACCGGCT Xhol
ORF 124 | Forward | CGCGEATCCCATATG- ACTGCCTTTTCGACA BamHI-Nhel
Reverse | CCCGCTCGAG-GCGTGAAGCGTCAGGA Xhol
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CLAIMS

1. A protein comprising an amino acid sequence selected from the group consisting of SEQ
IDs 2, 4, and 6.

2, A nucleic acid molecule which encodes a protein according to claim 1.

3. A nucleic acid molecule according to claim 2, comprising a nucleotide sequence selected

from the group consisting of SEQ IDs 1, 3, and 5.

4, A protein comprising an amino acid sequence selected from the group consisting of SEQ
IDs2,4,6,8,10,12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52,
54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, and 90.

5. A protein having 50% or greater sequence identity to a protein according to claim 4.

6. A protein comprising a fragment of an amino acid sequence selected from the group
consisting of SEQ IDs 2, 4, 6, §, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42,
44, 46, 48, 50, 52, 54, 56, 58, 60, 62, 64, 66, 68, 70, 72, 74, 76, 78, 80, 82, 84, 86, 88, and 90.

7. An antibody which binds to a protein according to any one of claims 4 to 6.
8. A nucleic acid molecule which encodes a protein according to any one of claims 4 to 6.
9. A pucleic acid molecule according to claim 8, comprising a nucleotide sequence selected

from the group consisting of SEQIDs 1, 3, 5,7, 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, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77,79, 81, 83, 85, 87,
and 89,

10. A nucleic acid molecule comprising a fragment of a nucleotide sequence selected from the
group consisting of SEQ IDs 1, 3, 5,7, 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, 59, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 83, 85, 87, and 89.

11. A nucleic acid molecule comprising a nucleotide sequence complementary to a nucleic acid

molecule according to any one of claims 8 to 10.
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12. A nucleic acid molecule comprising a nucleotide sequences having 50% or greater sequence

identity to a nucleic acid molecule according to any one of claims 8 tol1.

13. A nucleic acid molecule which can hybridise to a nucleic acid molecule according to any

one of claims 8 to 12 under high stringency conditions.

14. A composition comprising a protein, a nucleic acid molecule, or an antibody according to

any preceding claim.

15. A composition according to claim 14 being a vaccine composition or a diagnostic

composition.
16. A composition according to claim 14 or claim 15 for use as a pharmaceutical.

17.  The use of a composition according to claim 14 in the manufacture of 2 medicament for the

treatment or prevention of infection due to Neisserial bacteria, particularly Neisseria meningitidis.



