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NElI SSERI A MENLING T1DI' S ANTI GENS Thirs invention relates to antigens*f rthe
bact eri um Nei sseria neningitides. BACKGROUND Nei sseria nmeningitides is a
non-notil e, gram negative dipl ococcus human pat hogen. It col onises 5 the
pharynx, causing nmeningitis and, occasionally, septicaema in the absence
of meningitis.whiyghgcl 0sely related to N gonorrhoeae, although.gne feature
that clearly differentiates neningococcus from gonococcus is the presence
of a polysaccharide capsule that is present in all pathogeni c meni ngococci.
N nmeni ngi ti des causes bot h endEHSERAMENEGTIASMNTIGENSease. | n the United
States the attack rate is 10 0.6-1 per 100,000 persons per year, and it can
be nmuch greater durin t br.ea Leberman et al..(1596) Safety and

| mrunogeni city of & ’@g‘reg*é’r%’{‘ egbi?%ﬁﬁgﬁaég ‘}”’?é’“ﬁ%ﬁ’f’ﬁ'ﬁ{’t”ﬁﬁ%&‘ '

A i gosacchari de-Protei n Conjugate Vaccine in Young Children. JAVA

275(19): 1499, . uchat et al (1997) Bacterial Meningitis in the United
States in %M@J%d 337(14):970976). In devel opi ng countries,
endenuc di sease rates are nuch higher and during epidemcs 15 incidence
rates can Neawhad@0ingaigiass pem-th@ils, Q00 reetSerisplpeccug daman pAthicper. it opldnises
extrenely hi at 10-20%in.the United, States, .and ch higher in .

Govel opP g e BV Eh SRR ZI PR, MRS TR AR ERGT Bt HHaches i GRS, et ne
agai nst Haelgsephiielated tb N.JokiFiese, alltloughedhe fdihiré thatcléasly QiTR réiBhted mERsRBoR s
bacterial neningitis at all ages_ in the United States (Schuchat et al
(1997) supFam. 2opecostrs dhtbe pEesecy aht BAlysacehards rapsulp giay isaressnly in pdl pathpgenic

Ser ogr oups nafinhhcpERi NQi tidis have been 20 identified. Goup Ais the

pat hogen nost often inplicated in epidem c disease in sub-Saharan Afri ca.
Serogroups B and C are responsible for the vast majority of cases in the
Uni t ed St aNemenmgtlidisrcamsesbotilendemivpedl epidanit disesse. Ibeedfyied Pate iz ataikdaty iar e
responsj bl e for e rest of the cases in the Unjted. States, and devel oped
Countr 1o, O rper ol Stuiaet i RIEC P A E5Faieh Sfiag opraals Gee bt

pol ysacchagi gde (1696)i Séfer§ OdRAORRAuRBEenSiy 08 QUBErogroufs: AYC aNEssWid 3Renidliidaough
25 efficacious in adolescents and adults, it induces a poor immune response
and short @ligesagcheridstProfeint Cenjugats, Vasaie danyrone ehildeead JiMAj 2756194499 1503;

Mor bi dity t alyi l{i%%gr- : Pdsqa ; 1 s, 1 S
because po?@’gaﬂggﬁgﬂlgée%%‘?e ee i“&l 8;3@':1"’ entt%g?dg??ﬁ?%ﬁ@?id?ﬂ%%@?@ weak
| ~~AA9~| p~976). In~developing countrics,~endemic-diseasg\yates--atdlinyehthigher ah8 diihg 29DFivO

991 365 -2 PCT// B99/ 00103 vacci nati aqgai nst H. Jnjrluenzae onj ugat e
vaceindS 2SR T b RORRER i 00, D ARRT R a b BlroL R AR B G0k
final stageo-06% 6l thaUaitdd SRt ind ghutkiphelr iodevelbiing ddawtriag Hollowingpme hrddetomes
Agai nst Menj ngocgoccal Di seasge" .|n: w %nerati n vVacci nes suPra, Ep
469- 488;  LPEBE FREAtveGRine 288 lagtippils (HLERR M &rednErs ¢ e SOBEYSF B rent
and phase pactdrialth&ihgifisaR hil E%ls af thUAiRa) SeAG (SciRickA €4/ (B9aPapAst  meni ngococcus
A and C. Vaccine 10:691-698). Meni ngococcus B remains a problem however.
This serotype currently is responsi ble for approximately 50% of total

meni ngi ti s Bhased tohahd ighréan’Sicayisalar, pdiysaaparidea b2l séSogrokps AIFeV. merangifidichave been

pol ysaccharj de. gppr oach. cannagt be usg% becguse .t he .oenB capsul a

bol yeaclhadeHiiats CIouR y is b PRoREL ot £)1eR THREACN M ERIepHe ABEHeaM RPSHMY ¢ hat
is al so praseal SérobromeBahd 8nrdksponsble HNthe vhse fidjokify dfRaskOintthd ©hikA Statds@nd he
antigen; indeed, if an imune response were elicited, it would be

anti - sel f, inimest densloprdosntiny SeperaprseV 135ang Yorre raspeniplsi far thi Erscafthsypagss in

aut ol mmuni . §f dts‘,?atéf-snﬂl‘d?d%véo i QbfrhdsY $hé IHREOEAP IR Me hienGARTL ¥ a

pol ysaccharide has, tor instance, been chemcally nodified substituting the
N-acetyl gretrapsennipolysddcharidpivastine @mpaged, ofl rogravps theC.sPewidf Wad3andlthpugh ci ty

unal tered mero.& QOut schoor.n 199 Current status of i ngococ
o oup: Bovateraourdt adnitsran ad Afis, L ke APofb BB stipafs «OF MIOPIETBH0sI Rev
7(4): 559- 5?@&&&4,5&1’6&&&& Veusep iy inRek i, Morbidy Bn¥ Moptalitg sveblay fopbis, 61 66NY. eX
m xtures of outer nenbrane proteins (C]VPsi,c cont ai ni ng either the OWs
ST et

al one, or ®BFE(8ADI- dhisds heprusrabiiacchasid gliingepepdrat antigens et ipdyss aceak are
bel i eved tgna.gmgﬁoa&%ab%&%e%mzed%& Q%atbemm&ti&abomhgm;rﬁm&bbﬁhe

approach p uces ‘vaccli nes that are not well characterized: ey are able

&ﬁJ?ﬁ@ﬁ@hﬁf@ Y antigeni ¢ varianis of the outer nenr a IR o
|
(8?02

overco nic variability, multival ent vaccines containgggﬁup to
i di rent porins have been constructed (eg. Poolnman JT (199‘3

Devel oprment™ a meni ngococcal vaccine. Infect. Agents Dis. 4:13-28).

Addi tional proteins to be used in outer nenbrane vacci nes have been the opa
and opc proteins, but none of these approaches have been able to overcone

~ o~ e A NN S\ ——



B, some could be conponents of vaccines against all neningococcal 15 JyL 2007
serotypes, and others could be conponents of vacci nes agai nst al

pat hogeni ¢ Nei sseriae. 5 THE | NVENTI ON The invention provi des proteins
conprising the N.nmeningilidis am no acid sequences disclosed in the
exanples. It also provides proteins conprising sequences honul

0 99 P @%@qf (e
havi ng sequené% ?6@%¥ity) to the N. nenipgitides amno acid st A&
di scl osed in the exanpl es. Depending on the particular 10 sequence, the

degree of | ity is _pret bl v .qre % ~.60% 70%
8% 900 SEaagasRlsl el LA LB AR SBRREA B Htaherd "and
al | el i ¢ vadewitpsd ol atelaeths aalengeas clhisat tatgdZollingeh &De'dNawdne $mpréyadiveadiheg, SO%
identity or, nore between two proteins is considered to be an indication of

f unct i onal ASgHFW AmEIgeEoccy] bt B et &é’éﬁﬁa’f%%&?’&’e‘f‘ﬂg’ RPs 4%‘@1%#15%@% el

det er m ned gy 96d)@uppll ¢ dutMbhSE RN 99D THVRRBYmER BAEPhadd AKichINGRLIAS of MRInRIERL ed

in the NPSﬁgﬁ_f? gfograh1(Ck#org %@Ieculg?), us?ﬁg an gfli#eéaap gg%?ch
Wi t h pafanm®eesing agaipst Bisaineqseps and £. Haeringdd:68%k108%si on penal ty=1. The
invention further provides proteins conprising fragnents of the

N. meni ngi tidi s am no cid.sequenges giSC|OSﬁg in Jhe exag?Les. Th%
fragments SHOUBACCEBHpY i"SEARY 4 AR, PRYREE AP $EOURR RBTLHY dF T PYMPlener
sequences aptoxitheB NN af Bl hitQinRiak in eel ited SR NEGopd) ahd Sdutd mdpeL Theg. 8,
10, 12, 20 14, 16, 18, 20 or nore). Preferably the fragnents, conprise an

epi t ope fr B iAENELRARRRaEh cappt be perdderrisoihe B ranselFRobiacchaTide 572 Robiese, be
prepared bye &(QEER-‘EH&JFF%@I Sﬁgmnifu%ﬁa A Rkso ??&Qern?ﬁﬁﬁaﬂﬂmafli&‘r'{iésfxé Gl Qdihom
cell culture, chemcal synthesis etc.) an n various forns (eg. native,

f usi ondOet tolerance Thiby aptigenyinddedrifilxl immpurepespenseiwerselisieda ittwanld e qotirself.fapd m

(ie. substantially. fr from of her. N ni ngi ti. [ hpst. cell proteins)

5 accor ai NS haesirif 10 3splerSbid inaloh AP Mioial 40 nflts o ek

bi nd to thasaue asmines . thel bgselampytydaechacilly hhspfar instancapbeen| chedicaliyn chodified be
produced by an%Usuitﬁgle means. 'l§ﬁJUL'2 02 WO 99/.36544 PC§/|B99/00103
"4 Accor dP¥iSURERG the YRRy gopRscyith (Yseropiony grPYRs: %FBW SSRIEISF SPBecqtty
conpri si NG yhdMereld: (ROBBINGI OktSBSorA UEIRIP I FRNISREHUEL BE PRnidlp&oLQAP 8fdbup B VARine
exanples. In addition, the invention provides nucleic acid conprising
sequendés Kkewislatsssarsular er nanaapswlarL Glin Mieebiplfen(Dy59-8 Bt he N. meni ngi ti des
nucl eoti de sequences disclosed in the exanples. 5 Furthernore, the

i nvention provides nucleic acid which can. hybridise t Lngk t.i des
ol 6 o acHePE ARREEhT S pRED STy Ao QGG ek L0 b RE bR CO:
condi t i ons (O®@s), Edufining éither the OIS aldhe XSO enfithet iropoyins, Nu délatedofald dass 4
conprising fragnents of these sequepces are. al rovj ded. . These shoul d
conpri se aCOMEs et 31e bglicved e infucs, ﬁ‘?’fﬁ’é’g’ﬁ 3@% b?’?%???#ﬂ&’%ﬁ AENIYigt BF SP%maCh
sequences affduced OREIMEN that aRihot WEIl ddraRRFikddCUhed areBRUEHGRet aBaihs thkBoMblopRise (eg
12, 14, 15, 18, 20, 25, 30, 35, 40 or nore). According to_a fiu~ther

aspect ,20t h&raipn bt B0 efp’waw ddarpaverethere 4t ieAny ABtiRGRIA YArtaptE opthe puprTRCTTRFC
protein fr gmt Fo (chchFxgI.He'%}(ﬁ%%hi'cQgh'abilfty,mH/L:lgnt%c%ﬂxep&nﬁﬁﬂfg%'t@ﬁiﬁ@diﬁt}@ﬁt the

i nvention provides nucleic acid conprising sequences conplenentary to those
descri bed atminschayehpen tanstranied (82 Poelmen JFn 2 hQeysiopmentes j meniBzoqeedabyascingi d
according to. the inyenfi can,..of cours be prepar i g. by
chenical s )]/F{fﬁ!ié%le'gf st i %Iﬁgghgﬁ‘%’%mglr prgﬁm? BepFeg D 8@% ‘?e(r;?)% e@}é‘re %l;\ga)r?? géﬁﬁ

itsel f et cithe opadndapd pratkifs, bayonel 6f these ABprosfes iavéIbder alsié toenveirdme theatsiigenic

stranded, vectors, probes et In addition, the t rn1"nuchhc acj d"

ct o1 I C.)..
i ncl udes DNarabiHy ferntlazHdees & Bomrisle (1984):}hs greaineocogca trapsfeprisipding protemg;l
modi fi ed bagkbouesn saflle BlpdsedRfl birdfitd Bheleflidal aGibddes@pMdle o kitlingHomBgousdi ng
to a further aspect, the I'nvention provides vectors conprising nucleotide
sequences @fid hétgologous strainn Vaegne dxPr4@s3).on vectors) and host cells :
transfornmed with such vectors. According to a further aspect, the invention
provi des conpositions conprising protein, antibodékﬁgnd/or nucl eic acid

accor di ng tocrRl FRAKBHPT sAvent 4aR IxRYRHaRF (9T JRINGY agd, gpngspesal genesand o g
for inst an%?oteiﬁ){ V@%Pd)\ﬁﬁmﬁ! Wd%@gﬂ%,%ut s i§_?_¥] héHE48 96kpl6te CTHERRGi §ibD6IS .
15J UL 2002 99/ 36544 PCT/1B99/ 00103 -5 The invention al so provides
nucl ei 30aciferthepseatentas could pravide penporat telidpriify ssorelse OF HTfarserRsed RIPeins Bty
medi canents (eg, as vaccines) or as diagnostic reagents. It al so provides
the use of nucleic acid, protein, or antibody according to the invention in
t he manufacture of: (i) a nedicament for treating or preventing infection
due to Neisserial bacteria; (ii) a diagnostic reagent for detecting the




5 presence of Neisserial bacteria or of antibodies raised against 15 JUL 2002
Nei sserial bacteria; and/or (iii) a reagent which can raise antibodi es

agai nst Nei sserial bacteria. Said Neisserial bacteria my be any species or
strain (such.as N. gonorrhoeae) but are preferably N neningitidis,
especially st r‘%r‘}wﬁs“st rain B or strain C. The invention al $8T}?159‘326519 S a
met hod of treatirng a patient, conprisingsadmnistering to the patient 10 a
therapeutically effective amount of nucleic acid, protein, and/or antibody
accordi ng tae frd@meMuaRisifhe iDERAE SisReh dh@ whith bRebt ABPEShS) vatile. 'FGxViﬁé?&Acen
provi des various processes. A process for producing proteins of the

i nvent i on isempefghe dentificd praisins spuldjbe qempeneats obgflieagions vaceings againssmendngotoccus
according t i i i1 I i ot ei

excpr cssi on.E: TERECd Gl A v COREbhS M Ml dcdc My Bl s i

i nvent i on ibs cpnponiente df vaskieessgainstial ppthodeeictiVetserimac! ei ¢ acid is synt hesi sed
in part or in whole using chem cal neans. A process for detecting

pol ynucl eoti des of the invention is provided, conprising the steps of: (a)
cont act isSng THEAINVENTIQNobe according to the invention with a bi ol ogi cal
sanpl e under hybridizing conditions to form dupl exes; and (b) detecting
sai d dupl e . . r tectin rotei,ns of t.he invention i.s
provi ded, )c&g?r%rv %’81%8%’%?@?5&2’ chﬂgnscn §)thec}g'ﬁg{g ’?ﬁ’égfgﬁ’ogﬁfl F%Bﬂyesa“ésfg)%# Big to
t he i nvent itlerexamplbs.a bi ol ogi cal sanpl e under conditions suitable for the
formati on of an anti body-anti gen conpl exes; and (b) detecting said

conpl exes. Unlike the sequences disclosed in PCT/|1B98/ 01665, the sequences
di scl osed iltrlspweovides PERINS[OPIPTisiag agnenseschomollageysée. haxing ssqusaseddentify) to the
significan ml ' 0, [ - ences, of the
present i nvtivé'?\%% a'f%ﬁcl)ﬁ? :gﬁ% %@‘é&pﬁ%ﬁﬁ‘é’sﬁﬁ‘g‘g‘?é’% nesbpgﬁgag ?\’?gﬁéf %a?&%lar

di sti ndQi shkégnenchahedeere b seprencegddntityiispreferd bl gopamatharh®Wea(eg. 60%, M%) 809.1902002 WO

99/ 36544 PCI/ | /00103 =6 A summary of standayd techni and procedures
whi o my BEeeTHe ) AT TP PR ER Bl AR (O e HEGe Y £ Fe ¢ he
di scl osed safeRBEaiScIbRE ity B Gkaaple Tysitalld] 5@ &t d? WiddOBDSdenfrb pRXEns i hi s
summary is not. a limtation on the i1nvention hut, rather, gives exanples

that may b&onsidergd taheian sdication of funstionaksguivalenss Jdentity beseen th profeins isgwrefergly

present i NYGRif¥A bYithd SR MAYermA HoRRiog) ORI R RitinA imBlemthte SR MEANIP SRR
t echni ques of nol ecul ar bi ol ogy, m crobi ol Oq%&i reconbi nant DNA, and

i munollégy progrmy@xiaréMpjecuiam, ushe ar#ffing gap fseardhavithmarantersigap ereh Renplies 2ané

expl ai ned f I Ljerature eg. Sanmbrook Mol ecular Cdoning; A

Labor at oryg%%%egf{ang%&l) d}'Edi tion (1989); DNA Coning, Volunes | and 10 ii
(D.N d over ed. 1985); digonucleotide Synthesis (MJ. Gait ed, 1984);

Nucl ei ¢ AciTHe iyétiodifattier provides brotehia Bmpdsiy fagnldh @R fise Neleningl@Bdrhino acid
Transcription and Trans|lation (B.D. Hames & S.J. Hi ggins eds. 19,8%;2, Ani mal
Cel | Cul t upgaugnRey disqigsed i i exappples dag fragmentsshoyld cqmprisgatjeast 4 anseRBiyRABINg | R
Press, 198@3ids from BR'sBitlencefald, 8Gchdind ot Ptidular MYuBS] A6 76 RGeS 6, 10984) |
the Methods i n Enzynology series (Academc Press, Inc.), especially volunes
154 & 285; 16d6kel 8180 Ir mpxs). Ereferably chedfragmentypomprise amerdiop¢ sorp thejsequenge} er and

M P. Calos eds. 1987, Cold Spring Harbor Laboratory); Mayer and \Wal ker,

eds. (19873{8 I mmno%hgrn' cal . Met ho i n %I | and Mol ecul ar Bi ol Oe%é gAchem' C
Press, Lond8hProteasopde MVERHoR capy of Qpize, By BT ERASA Y oY ioW, PHEF S8 FodRgn
Practi ce, %&ﬁdnﬁﬂﬁfi&ﬂﬂn frSRckINg fire V@M gl syNhééis)etc.)%ﬂl inNA6He G&hs (g, native,
Experinmental | mmunol ogy, Volunes I IV.(DM Wir and C. C. Bla kgel eds
1986). 20 Stsigreigied HhshrevireferabPrepared i supgatiatepurs fImdfe frstaptials rsg Eoised
in this Sp%ﬁxiexfh%iz}ngi?idis%}ﬁos%@iﬁrﬁt@fn%)ons, patents, and patent applications
cited herein are 1ncorporated 1'n full by reference. In particular, the
contents of UK patent applications 9800760.2, 9819015.0 and 9822143.5 are

i ncor pasat edcdi@ih@ios fulder Spkdt ARSindéntién HEVI@Shfitiodies Whitk BihdWortigkseXprotsins. These
"substantially free of Y when at |east 85% by weight of the total X+Y in

t he conposmab’éﬁp?lg"]%?a’W@PW&S‘PW"X‘%’@%WB@Q by any ifakle meAst 90% by wei ght
of the total of X+Y in the conmposition, nore preferably at |east about 95%
or even 99% by wei ght. 15J UL 2002 WO 99/ 36544 PCT/1B99100103 _7_ The
term"conprising” nmeans "including” as well as "consisting'' eg. a
conposition "conprising"” X nmay consist exclusively of X or may include
sonething additional to X, such as Xty. The term "heterol ogous” refers to
two bi ol ogi cal conponents that are not found together in nature. The
conponents may be host cells, genes, or regulatory regions, such as
pronoters. Al though the 5 heterol ogous conponents are not found together in
nature, they can function together, as when a pronoter heterol ogous to a
gene is operably linked to the gene. Another exanple is where a Neisserial

o, o o v o e o o,



20 degree of sequence identity between the native or disclosed sedquengejgnd
the nmutant sequence is preferably greater than 50% (eg. 60% 70% 80% 90%
95% 99% or nore, calculated using the Smth-Waterman al gorithm as

descri bed above). As used herein, an "allelic variant"” of a nucleic acid
nmol ecul e, or region, for which nucleic acid sequence is proyi ein is
a nucleic aci @ ﬂ%%ﬂle, or region, that,occurs essentiallyyéﬁﬁgﬂgﬁ ane

| ocus in the genone of another or second 25 isolate, and that, due to
natural varAQbldas & AHFGer BYect, R inRAAIIPr&VideT ALt 984 96%;5&9@% N.%Ielu%?indf}?‘s a
simlar but not identical nucleic acid sequence. A coding region aflelic
vari ant typuelastidg seqensgedisclosed ot the examples.rig additian, the irvehtion provides nubleic aofd t he

protein en : ne to which.it is being. ared. .An.allelic

Vari ant canoapassshilicd 8080580 e Serighsdaferer o aiod STREMAtray elidinyflapac

regi ons of stqueng@edrclossdahthasxampligsegul atory control regions (eg. see US
patent 5, 753, 235). 1 5 JUL 2002 WD 99/36544 -g_ PCT/1B99/ 00103 Expression
systens The Nei sserial nucleotide sequences can be expressed in a variety
of diff er edurtbsumpresth¢ mmentips prowides rucleic ecidiwhicke canthybrédise s@the Wi rbdnirgriayadutiaie
cells, baculqviruses., plants, bacteria, .ang.yeast. i, Mnpalian tems 5
Manmal i an é’f(lg rdéss?gols in & FXAMPISs Breffﬁﬁ?!%dqdﬁr ﬁ’r‘é’ pReen rf:ﬁpr‘ﬂ’é?qs f& pqig Rér is
any DNA sequ&BS€, ERp8DiSsoRfiod)] ndi ng mamal i an RNA pol ynerase and initiating
t he downstream (3') transcription of a coding sequence (eg. structural
gene) into nRNA. A pronoter will have a transcription initiating region,
whi ch i s umalelcyacidlcampdsing agnieats of thedelsequbncee md alsd plokided Aieseghaddltehmmese and
a TATA box,  usual ly | ocated, 25-30. base pairs (bp) upstream of the

e anscr i pr bl FoeRiRY BRI Tromm e Rk B SeobRRSEn At (PR PECen R

pol ynmenase phiichlgr 2@@hdt, RINA 0% ohe@k $2,al, 1shes, 00ra5et, 35140@r mryBMTEI i an
pronmoter will also contain an upstream pronoter elenent, usually |ocated
within 100 to 200 by upstream of the TATA box. An upstream pronoter el enment
det er mi nes Acprading toea furtheppspeds, therinyestion pyevides nicleiq agidienepding tha mloteinnangiqrrotein

ei ther ori I 0ok et al. (1989) "Expression of C oned Genes in
Manmmal i an F@%&g&rkﬁﬂgﬁégﬁlar Cloning: A 15 Laboratory Manual, 2nd ed.J.
Manmal i an viral genes are often highly expressed and have a broad host
range; theneiRuR SRAbEHREaRACHE RO inVetIvR | fréVided inhakbic 3R1dCSMPSNE A8quences
particularly useful pronoter sequences. Exanples include the SV40 early
pronot er, SeBlemaReRnig those deparibed 2bexe (e HorANEPABEST ProRINETYMORESE maj or | ate
pronoter (Ad MLP), and herpes sinplex virus pronoter. In addition,
sequenges rjived from.non 20 viral gepes uch as.the nari .

retal | 96 e  DRE A e G g Boideat SLaree I S E Oy Shels sy on
may be ei t BaithesiznR6h igeridmie oDEDN & dibtagie€ trotnl thelorgartidne jtselfeppandican taka vhdi@us
pronoter can be induced w | ucocor.ti coid in hornone-responsive cells.
The presen?@“ﬁ?“%ﬁ“éﬁﬁﬁﬂégig@&@ﬁ%ﬁﬁﬁFéﬁﬁﬁﬁb@P e efcdnbi ned with the pronoter
el ements descri bed above, will usually increase expression |levels. An
enhancer i - equ ke bl t 5 | g on
ip o 100077 B ARERLR R e SRHCERAR DN o R, i A e el O
synt hesi s higge contaigngunodiffied baekbrmkes, Bidalst prptidesiutleic adh@MN9res. are al so active
when they are placed upstream or downstream fromthe transcription
initiation site, in either normal or flipped orientation, or at a distance
of nor @0t hatfeardme e BrtBeraserel the AReREqRPreyidsAMecars CampHFsIaE pucleatidg sequenceef7)

SCi ence 23Gpe jndeniién (e?I %gfegs?oﬁecl%l's-) aid HbSiGells dakemhtaarituedl AdiorQf the Cell,
2nd ed.]. Enhancer efenents 30 derived fromviruses may be particularly
useful, because they usually have a broader host range. 15 JUL Z002 WO
99/ 365A4 PQldcdidfhg/tODADBer-a3pde eapm@ationpedvidbe corimsitivioamribiyg poten, anitadg.er
[Djkema et al (1985) EMBO J. 4:761] and_the enhancer/ ronu%g{s derived
from the | GRYOTBIHAGRSId qoegrding “’(‘E?R}VC'B‘P%%SWH@O%H"&HW& R R SV R TR

al . (19820 Ri@ee, D dingrfdSiheasBih, of % iifubbpdhibohpifidiman cyt omegal ovir us
[ Boshart et al. (1985) C%II 9] :521]. Additionally, sone enhancers are

regul atabl e and becone active only 5 in the presence of an inducer, such as
a hornone or netal ion [Sassone-Corsi and Borelli (1986) Trends Cenet.
2:215; Maniatis et al. (1987) Science 236:1237]. A DNA nol ecul e nay be
expressed intracellularly in mammalian cells. A pronoter sequence may be
directly linked with the DNA nolecule, in which case the first am no acid
at the N-termnus of the reconbinant protein will always be a nethionine,
whi ch is encoded by the ATG start codon. If desired, 10 the N-term nus may
be cleaved fromthe protein by in vitro incubation with cyanogen brom de.
Al ternatively, foreign proteins can also be secreted fromthe cell into the
grow h media by creating chinmeric DNA nol ecul es that encode a fusion

. o - r oy N N r oy e




W O 991 36544 PCT/I B99/00103 -10 Usual ly, the above descri bed conponents,
conprising a pronoter, polyadenyl ation signal, and transcription 15 JuL 2002
term nati on sequence are put together into expression constructs.
Enhancers, introns with functional splice donor and acceptor sites, and

| eader sequences may., al so be included in an expression constru yet

desired. Expres’s?%?h’ ¥Wnstructs are often y;aintained in a rep'l’(f é'&ﬁ%(’sﬁ’ch as
5 an extrachronmpsonal el ement (eg. plasnmids) capable of stable maintenance
in a host, UL hvaFioNBEEBlIvARs EfldiSachl, prlaf‘é?:{ &f Arffi’ibodyba'&@dxh%[b th€ vk Gl BN use
systens i ncI ude those derived from ani nal 'viruses, wh require

trans- act i ngs medearestsieg. ase\pbfilmceastﬁagnosixamdms It plsa provides tbonsteaxf nuqh:gc adn:e

230175 or Bulgbakan P R LbaR gk e Ranyieivg R’ L A FeRomme o netng

presence of ot hevapipg Gt}ifbd:tﬁ)h&iwtlw Nexsﬂér&ﬂba&t&mg@n a dipbsticoagdent For RlcBiSngOthe
manmmal i an repli confs i ncllade t hose derived from bovine papil | omavirus and

Epst ei n- Bar Pressnegef N i 3FiN §F, of aRdborisp raited Asaisy Neiavrslal bestepiapinioa (igina
systens, thugodh WRth B rhike ifib&BesBAiRE REQRHal bta&éna%m& él'?)a‘f@ﬁm @hngel s
for expressi on and in a prokaryotrc host tor cloning an ti on
Exanpl es of spsgiehonsiigne(pycans Yegoreriogaa huttar¢ prefeepblydy. memlnﬁrl@d@SWEHy ptradadf i nan
et al. (198 I Biol. 9:946] and pHEBO [Shim zu et al. 15 (1986)
Cel | . g}al% oés@glig] The transformati on procedure used depends upon
the host to be transformed. Methods for introduction of heterol ogous
pol ynucl eot TREBvéntbPalsEsBRHsA RN |o§tréih§%]i<m¥m dohplitify AIlini&Bshg 169teqﬁﬁem
dextran-nedi ated transfection, calcium hat e precipitation, polybrene
medi at ed0+t r afkeransuticgly effpcétvemlamt of aetlem acnét peetein ped/en tirmbodbematdmd @tthon of
t he pol ynuc[ne%gIOQe(s) in |liposones, and direct 20 mcroinjection of the DNA
i nto nucl ei mmal i an cell |ines avail able as hosts for expression are
known in the art and include many inmortalized cell lines available from
t he Ameri caRcchydiag foufhithet @spects, tietihvention phdlgs, vatioi Iprtdesags. but not limited to,
Chi nese hanster ovary (CHO cells, HeLa cells, baby hanster kidney (BHK)
cells, nonkey kidney cells (COS), human hepat ocel | ul ar carcinoma cells (eg.
Hep &), and paozss fatprpdycingfpreseingef thesinyentipms provided, cemprising the sisp Setlaring The
pol ynucl eot qSuitable
Pnsect oxpr EEEpAROGURE & BE bR R BhaRlof i bR Bl R sin St &
within that vector. Vector construction enploys techniques which are known

in the ast. AGeaREdbt prodichp pEaBiReNRItleik 2fd IffIR iBVeRi@SS bRideY,SiHRsiN e Ipttidén 30 a
transfer vector, usually a bacterial plasm. d, which contains both a

fragnent of Otrneietfaasmlawnﬂtffglsed in) gartor|in Wholeyaging ghenpisplypeans. pCT/ | S99/ 00103 - 11
genone, and a convenient restriction site for insertion of the heterol ogous
gene or gengs I i L

ool ogods (o YRe xEREGrRAtucRolle b REerBEH o Xoflokitn B SHERE
(this all owsorfiaeting hmcﬂmprbb@tcu@dmgwhbmnanmmmtbﬁ biohgidakdaemplel vnderhybagdinieg i n
to the bacul 0v1rus I%l and %@rl at(g gesect host cells and growth
media. 5 Af it t%é@rP%&“ 6> BR A B CHp 4fhg the protein into the

transfer vector, the vector and the wild type viral genone are transfected
I nto an,pns E&Sfﬁ b4 34?& e iveftioR s F0Haed] dofdbri Q@gtﬂé‘“& 'of 'BﬁM&‘ﬂ to
reconbi %g e pac ao(géed e %rgﬁJrgantl VITUS ’?Is\qeexpre se e‘r@é’céﬁﬁl nant s
pl aques ar ean sietbpdy aceddalgdo the irivéntiod withatbealogidat sazople umé@rtcod@tlm suitable for the

IR N N T e e

These techni ques are generally known to those sk| |1 ed inthe art and fully
described i seqittks AMcidied tﬁreﬁamr/m%@s ti & u@ée@msasna itAd ipfRent
Bul I eti n No. 555 (1%87) herei nafter "Sunmers andg . Prior to

i nserting th@lmnmmén@n@hﬂ}’m!@’ sigréficantdromtolagy lnt\tgowweh@aelﬁcewmb the
genone, .the above cribe 0 if
desi reay> couA oL ueHEa o PSS uek BB baballioR oP HREBITor g iRk
sequence abawusfu.&lrﬂeymgzﬁsmmdﬂgomantlmc&n i nternedi ate transpl acenent
construct (transfer vector). This construct may contain a single gene and
operably linked regulatory elenents; multiple genes, each with its owned
set of operably linked regulatory elenents; or nultiple genes, regul ated by
the sane set of regulatory elenents. Internediate transplacenent constructs
are often maintained in a replicon, such as an extrachronosonmal el enent
(eg. plasm ds) capable of stable 20 mai ntenance in a host, such as a
bacterium The replicon will have a replication system thus allowing it to
be maintained in a suitable host for cloning and anplification. Currently,
the _nost commnly used transfer vector for |ntrodu0| ng fore| gn genes |nto

COUUR N~ e Y S




met hi oni ne at the N-ternminus may be cleaved fromthe mature proteild BYL {82
vitro incubation with 30 cyanogen brom de. 15 JIl~ 2002 WO 991 36544
PCT/ 1 B99/ 00103 -13 Alternatively, reconbinant polyproteins or proteins

whi ch are not naturally secreted can be secreted fromthe insect cell by
creating chineric DNA nol ecul es that encode a fusion protelg ?RﬂB%bﬁ?d of a
| eader sequend@ P?ﬁ@ﬁent that provides fgr secretion of the Forelgn protein
ininsects. The |eader sequence fragment usually encodes a signal peptide
conpri sed OA siiydirp phsditisd @Bhdife ql)&cwdur&twbhrn@acytbemgxowdaﬁlaﬂd@ﬁa LiiimQfe t he
protein into the endoplasmic reticulum After insertion of sequence
and/ or t he §ewEonRi¢edavksettcdislosedseqpenpesgprodadnatiop 8¢ éllaet@ﬁtwmurmqses) yﬁqltwét n,

an insect ofld ruhxgrﬁh'lk ot%(ﬁnﬁtﬁﬁdﬁ%n%?\ﬂﬁ@]p%rﬁfht trmerh&ﬁ ds'ef x(;ucslﬂﬁlt%qjse& brxt

—

transfer vecto e genom c type baculovirus -+ Ui

co-t ransf ecdré¢ nni requinal. pr onot er and transcription term nation sequence of the
construct will usually conprise a 2-5kb section of the 10 bacul ovirus
genone. t ods for introducing heterol ogous DNA into the desired site in

t he bac 2l yirus are knomn |n the art (See Sunmers and Smith supra;

Ju et al. et 198 56; and Luckow
and Sumrers ng%'ﬁ§ Srp 5 "‘Y‘*““mt “3” loly t f’?)lﬁssc(g{r’t g)m %?%c &@qué%lglh as

t he pol yhedédMqlg&Rﬁ mowulmbggﬁﬂ&oldebw GecombIAMVENAY ﬁﬂ(hﬂhhﬁkﬂbgd}oﬁ'hlch areh

I nsertion Ca al so to I‘EStI‘ICtIOI’l en te | neere INnto the
desired bactithdt e &Ellﬁg%f ﬁ@e %um fecutiayes atg expfﬁ(ﬂ"@é@*ﬁy lreﬁsggegaé‘ys eg:: Spmbregk pna
sequence, W&&u@r@%g‘ n Ilﬁb%z"anplflaﬁd&? SQ&blnbl rafioh ﬂ%?ﬁ@NATZ&MEg PoRMES PN

vector, is flanked both hedri n-speci fic sequences and is
poSi ti olbd ifl R Glavamed 12&5@ ngoythddcrttah thﬁm dM.J. Thrit n«bvxl%w Nuedade Acid
bacul ovi rus Qous

r econbi nantH)g’g'B'rz %@Wi&sﬁsﬁ%%?%g{dg%%regggs |)’na ’?y?ﬁ g)g?gcggﬂ%?mﬁg\ﬁ pfrggrh%ancy
(bet ween ab§t). Higgis edsd1 kY dkirk?Lell Chltge (R.h&Freshpayradt 19865, Imnebilider Cellpaaiduced

necessary CHETHR T P ashi Rahted Hadicah Tk STty ol 350k on

systemis a\pthsddah Eﬁ@»@wgy a&ﬁe@%weﬁaﬁcpﬁm mmt espmugesomxﬁesbemd&atsswdhes hed.
The polyhedrln protein, he native virus, ﬁroduced

at very aw@vé’reorrf?rM@mae'r s H1 Mf”éb"l"é‘cM@e@?lgs of. 194, Gol ez Hpsder

vital inf e%abe@ton/)\cm Iaa& %x&plexmfb'sw IR ROt MENSS 1 O} W DpRtas t hat
al so 25 contai n enbedded parti ¢l es. Thése occl usion bodies, up to 15 p.min

size, are hBlghmﬁc@emchRrﬁﬂséongm)i Segpash@A§7a Pratein Rurieeriony Painpiniss andracticat i s
readily vis Zefk t

reconbi nantéé\%dr uselsomgﬁnggggfh%?gh ggg‘l‘ gﬁ%’)%k ‘ﬁf) %"’2’6{’}?‘22’%2%’5% E‘gﬁtnesvi rus
fromwi | d- t ie(DuM: Wejr anth€. €rBlackivel edolP86liper nat ant is pl aqued onto a

monol ayer of insect cells by techniques known to those skilled in the art.

Nanmel y, the plaques are screened under the |jght @g cros e for the
presencel (i mdé‘glﬁbVSWBthW‘?’d‘“‘fl%’éewL?§)‘“°04°‘d§%Eeéﬁ mm“ﬁéﬂeﬁ' HeB- of

r econbi nant ~5 J UL 2002 WO 99/36544 PCT/ 1 B99/ 00103 - 4 virus) of
occl usi on r.ent ot 0 n.M I et

al . eds) at Rgeu ctttlgns Bater%) @&ﬂf app ca'}rllgrrés Cétgéa fr?] énga}&%corp\é& ed 13%’%??&&?@%@5 al

( 1989). Remgihictiar)thelvantehto vf USpaexphisisitions Y800760.3, 98&903510%6 odzadBSpee f or
infection into sev raI i nsect cells. For exanple, reconbi nant bacul oviruses
have been d@?@?ﬁﬁ hergfp inter alias Aedes aegypti Autographa californica,
Bonbyx nori, Drosophila nel anogaster, Spodoptera frugi perda, and

Tri chopl usi .aMitid¥O 89/ 046699; Carbonell et al., ( 1985) J. Virol. 56:153;
Wight ( 1986?LNETure 32) :718; Smith et al., ( 1983) M. CelL Biol.

3: 2156; 28ndAs6Rp&RIdE catthiding K iaS@bstartiallfree df” YOS at leasvBI% by Gelght offeastotaBi ol .

25:225). Cells and cell culture nedia are conmerciall vallq?le forlbeth
direct and Ku¥iibhe espposision 5K Brefertbl ek comprizsgstisashiop éépﬁt’yd%%‘g 19f the total 0
bacul ovi rus t I leQ&yogespeRGeral | y known
to those sklé(ﬁ?g%&??tét eSﬁléﬁ whidi 8&%&“?5{81%&%{7%? E‘%Qzﬂ%m t%g su)gr ag The nodified
insect cells may then be grown in an appropriate nutrient nedium which
allows for stable maintenance of the plasmd(s) present in the nodified

i nsect host. \Were the expression product gene is under inducible control,
the host may be grown to high density, and expression induced. 15

Al ternatively, where expression is constitutive, the product wll be
continuously expressed into the medium and the nutrient medi um nust be
continuously circulated, while renoving the product of interest and
augnenti ng depl et ed nutrients. The product may be purified by such

t echni ques as chromat ography, eg. HPLC, affinity chromatography, ion
exchange chromat ogr aphy, etc.; eIectrophoresis; den5|ty gradlent

-, .



pl ant cell culture has been described by Zenk, Phytochem stry 30: SQGH ﬁpm
(1991). Descriptions of plant protein signal peptides may be found
addition to the references described above in Vaul conbe et al., Ml. Gen
Genet. 209:33-40 ( 1987); Chandler et al., Plant Ml ecular Biology 5

3: QQ7-418 (198 . Biol Chem 260:3731-3738 (1985), in et
al ., Gene 55: 3@?%’5@%1987) Whittier et -al., Nucleic Acids g{?g%:@ﬁg

15: 2515- 2535 (1987); Wrsel et al., Ml ecul ar M crobi ol ogy 3:3-14 ( 1989);
Yu et al., @E‘Qﬂﬁzgon%ﬁ@mg’ﬁgeaﬁs 499 ng” A Q@ﬁ&“‘bcﬁfsi‘s@&l QF. alBRpSAMAl Bdrh Mg

pl ant gene expression t he fph yt ohonnone i bbe | Tc acl d and secreted
enzynes i nddcBay WSlgﬁ%BléTﬂéq'Wchfdmy lecdvﬂetsemﬁtbmﬁdddmorﬁllgx Sodheas Xar¥d J.

MacM | |i n G bberellins: in: Advanced Pl ant 10 Physi ol ogy,. Ml col m B.

W | ki ns, | 984 Pi t. man Pu | i shi ted, London, 52. References

n
t hat descrl BB e*?e‘fil}‘éP%PBBHF 519 ';‘/V"rbg’&?ﬁlwa Cé’alpa'éfﬁlééha‘ §ﬁégﬁ°wﬁ|‘%ﬂﬁhewln@we
2:1027 1038(HO&MpondMamaEte Hakt-cellsEHRE) e;gé’o‘}@ sudiPR &fin
Hi ckey, Proc. Natplon Aca CSC|tCCSSAEf&&i33$”? 87) Ty %ﬁ?’?‘gﬁgﬁp’ﬁg ¢
t echni qués REIERRIPEPYS compoRgRts areawa@smdﬂegptlpfmryrm‘r,élw.ca@ elipndegethef, g whsxearted
into an 15 t e e
dosi gned T o hees StERIGAESE 4 fnf A RicloBly IBFRCRL Sl MR LAnblTRIE +
a desired ekals&essllsmemcsl@terq}agbths to:mmpamhonnceﬂemfeﬂxeeaamplss weaddrbetwa epitopes

downstream the ex n cassette . suitable f expressjion in | ant
nost - The cBRBalt dimE S5 Biktal R BB piis bR Sodpies 0 SBBlechetng &
provi de necaseﬁ,géryemhatrfa@ideﬁhm.cs to the vector to permt the vectors to
nove DNA from an original cloning host, such as bacteria, to the 20 desired
pl ant host. The basic bacteriaUplant vector construct will preferably

provi de 18 bApdoriginef repl@ag@”m a)mrrgﬂdt:@idle mbmthaomitiatdsghmgegdaqgs whheayion ef

sel ectabl e m tran DNA sequences
for Agrobacwéﬁgir’??tﬁcgggu ag!n% Qgreg arlljtg (ﬁ Eronggﬂgéglavwe?n ayqpgmous

het er ol ogousnig&ip®lyinaclemide r@ﬂﬁhubg/wmiiﬁlaaal @apiable € teplitation undeh &ts 6w 86rittod tAnM | |

preferably also ve a se mar ker sui table f n |f a
bl ant el et D S S Y e N R

for exanpl eon‘xgaﬁs sfNRpRAATHE lah eeﬁrestsiaﬁ vgit&S&nﬁﬁffb]LrNducEcS af OHiH dopy WhBdrnk uaend
Dons, 1993 Plant Mol. Biol. Reptr, 11 (2):165-185. Sequences suitable for
perm ttilhg PrEieags of the APRsPriet eroieseyighin e el Fxamalss of w&*e ¥, the FRIgRPMeRsHo me
are also re l; t LANS i ke
for honol og%ggg@g%g%ﬁnﬁgf?@ﬁmgg%+ﬁﬁgg%ﬁ sequgggzxgsPT émﬁlggﬁgggf“ﬁ]@pg (r:gﬁc?om

i nsertion ofella. het er ol ogous expression 30 cassette into a plant genone.

Suj t abl e prokaryote sel ectabl e markers include resistance toward 15JU

| 2002 WO 99/ 36544 PCT/1B99/ 00103 -16 antibi.otics such icillin. or
tetracycli né. “’&%brsewcée%@@fﬁlf’éi) m?fd“‘é’(‘fbﬁci Sﬁﬁ‘éﬁ‘c"f‘ﬁﬁ?ﬂ"ﬂng ba"éfrgso be
present in ifgenveiatity willhthe fathi® GVdiscioSed!sBfuendet Depthding biCthepaiticatar eqidce,ahd es

of the subject invention may be included into an expression cassette for
expr ess#bn @ABreepd S‘iSIPEftcéilq"rg‘)W Betwpentha pative ondisglosqdpeayenesaad fiemuHRE SePRFe She
expressi on i ) [ §0oRI B 665 ioPlnSre, JARIAGORMIRAN
expressi on @g%sﬁgt}{&ge%éﬂ?&?gﬁggﬁhébwdgﬁ P?I %)n to the t?et el;eol ogous p?%t ein
encodi ng sefmigndéatdrman ﬁlgbxﬁthmamgeseimdamvs),Aaumdd)mtnean rallglicovariang]’ afa mgleic

untr ansl at ed i.ni L atl don. dependi ng_u whet her t he
Structor al B FOEEHER et u i R CRRRE Prl R pANG O 3yl e
transl at i onmbREle,dAtdgiun, hepdancasentilillydit the s@nd Yot gtin die genmmerm asotha or ectcomd’le 5

d 3 ds,of th tt | 1 f t
Vot or . 50 o B4 RO NP ALER FUREIY A SRR P BRI LR 1 g

to the presgghileRdti®Rtical MR1eRSRHAS nc% N& estimredibealRAiO VR iaht tPhicdlyleBESES
w || encode a signal peptide which allo processing and transl ocatjon of

the proteina p@éenabwwmé%récmatﬁdo thiet of thﬁsmraﬂeusﬁnw@ﬁ b e asaetocmieh iHs beingni ght
result intpg, éadmgq R vildGy ARSI LA Erafin ih B2 & B Rhérfialefl rébions of
menbrane. Sin For the moat part, ranscriptional initration region
will be forthaggmnsucmai mhcguimcﬁxpmmslsxegiom'(dg tsecaldS poea 59403,816)i ng 15

germ nation, by enploying the signal peptide which provides for

transl ocati on, one may al so provide for translocation of the protein of
interest. In this way, the proteins) of interest will be translocated from
the cells in which they are expressed and may be efficiently harvested.
Typically secretion in seeds are across the al eurone or scutellar
epitheliumlayer into the endospermof the seed. Wiile it is not required
that the protein be secreted fromthe cells in which the protein is 20
produced, this facilitates the isolation and purification of the

reconbi nant pr ot ei n. Sl nce the uI t| mate expre55| on of the de5| red gene

. o v N T o

nto




iv. Bacterial Systens Bacterial expression techniques are known in tifeJélr 2002
A bacterial pronoter is any DNA sequence capabl e of binding bacterial RNA
pol ynmerase and initiating the downstream (3') transcription of a coding
sequence (eg. structural gene) into nRNA. A pronoter will have a
transcription V{'&d&“ﬁ tion 15 region which is usually placed %%&9%1 3to t he
5' end of the codi'ng sequence. This trangcription initiation region usually
i ncl udes an RNA pol ynerase binding site and a transcription initiation

site. A backgrdsabn psempt er nmay al so have a second domain called an
operator, that may overlap an adj acent RNA pol ynerase binding site at which
RNA synt hesThe NessgérnbnuclEhedecpauentes carperenpressehimgakiiate of differbrategptession shseins) €)

j bi d 20
tneraby | oo ol RO PR nnaiel sk it STbeg Panh o 8Bt mbL spr csei on

may occur in the absence of negative regulatory el enents, such as the

oper ator. |1 ay ste si ti ve regul ation may be achieved by a gene
activatq 5\4ot ein bi ndi n uence, which, if present is usually proxi mal
(5') to %t he'IERRaNAD SFREF S3ﬁf i %Y kg‘é‘ﬂhéhg‘é arta pammalian promatey éhanyaPNAy at or

protein is &he né'ea&aﬁm bt Bindifig méainQlial ROAE D (51?:' Qef)andmh&'thx el BSwilsiidnl phe
ia coli

transcription of t | ac_operon in Escheric ol 5 coli) [Rail baud
et al. ( 19saycrintiepof Ré«?ﬁms@@ﬂeqnce (e ws:}uralF&eg@)llmoeaRJéApAemmeﬁqr mlyhave a
therefore or, i

Feduci ng-t raneEPyal RESh AL SRR iy PLE BRI O The SR e g

pr ovi de parsequenéeaardya mmwbx,mmtlecat@é’qtﬁé)rha%palﬂmpbmmn mﬁﬂmdmngnrxpxmnt er

equenc der.ived. fr ab I'z'.n n S, S as. ct gse,
et oseltl1 du et BTty AT bor S bR TS B iy D et
Addi ti onal texemetigSe. |mhuﬂellmr@ﬁ@&uhﬂralsse@uﬁﬂa@apsd% pRshoter bt AfNAyhet | C
enzynes such as trypto han ﬁ&l rp) [ Goeddel et al 1 5 JUL 2002 WO 99I 36544
PCT/ | B99/ 009%3ted. ighip 19 80 PONbe uRstam pbthe AT DPX. AR uperesnpemoy) elementgg |

Nucl . Aci fgnfiges thdrafedt whid® tﬁﬂcﬁ?ﬁon“s #Brcd%hd cdrRcOin QRRE 64EnARE [Sambrook
EP—A—0121775] The 9- | aot amase pronot er system{ Wi ssmann (1981

"The cl oni reg 2bf(1989) eExmse\nnanﬁ@l@teﬁ engs g1 Megwnatian fellnt by Meteoriar3 Cloaing: 4.
G esser) AN-TS 8,hgghda PL [ Shimatake et al. ( 1981 ) Nature
292: 128% an%@ﬁ'g ['*@B%gageﬁ’? , 689, 406] 5 pronoter systens al so provide
useful pronoter sequences. In addi tion, synthetic pronoters which do not
occur i n naV¥atfufalih Sigal pehes irk 6RendighPékpREded kndHaOdWbreddshost re; AcdTHre Sequences

transcription activation sequences of one bacterial or bacteriophage
pronot er neEPCsEe TRl ARy ifah NPT RIFHICEIBHY BT RE RIOBP BB CRESS- %@P'@Wﬁ?ﬂecr
bacteri Ophe}ﬂ@s?ﬁ@@&i’l&eﬂ’rom&éﬁm%thH GBI &oﬂ%&%ﬁ@ﬁov[&ﬁm&}&t Rt
4,551, 433]. For exanple, the tac pronmdter is a hybrid trp-lac 10 pronoter
conpri sed qRrorheser{Ad h@Pp,raodbtrE% sampled vps Dp)em@n In adpiitioncseguen¢rgdernived fregmpert ed

by the C . A (
1983) Férogc %géeﬁ&s JCh%s H% ‘?%(5'?e %ﬂlofhe’]og 'e%?%g? éévégéséeﬁg}rr rs@ ur?g‘%egr can
i ncl ude natExpeesdign ogychereithey cpnsmmmvebsregjlatad)ﬁndna:bteagrdemlndmg by the ptdnmter bante t he
ability to .b%{‘}d b ct]erl al ﬁ \émarase andl nitiate transcription. A
natural |y d® F‘H”ﬁbg b?oﬁﬂ‘ﬁf%’p’ T8RS f?é‘(’:ot“é‘ryféq origin can al so be coupl ed
with a conpatible RNA polynerase 15 to produce high levels of expression of
Some genes i p seleésfvagteﬁﬁmé;faﬁfr}aﬂ%ﬁ{ah&ahmﬂéz WAL ARbHEES ASRRIOIERbAY
systemis an éexa cou ronotér system[Studier et al. ( 1986)
J. Ml. Bi oalbovel ®9k uba:gly uiﬁadamexetesmn le'(elssaas)‘mfﬁn@msma@aulatquNA ssmienceslzat m74] .

or oot 6 arirai e s 58, ail ufe i EisiPRouas ot GEbARb R IANT

to a funct |@ﬁlﬂh€@ HepiafiBg BT thERsMAIRINA st saé. fHnbireat areialbo active whemthey gre plate i s
al so useful for the expression_of foreign %enes in proka a% " E. col
i, the ri bdPsERTHr JaVRRyean drom he trapscrptiqnypitiainfite.38 eyher H6‘¥'( ‘E@%d’é‘ﬁ'&e and

i ncl udes an,¢idy 51' A l4RBNEOSRork hhE) 080 FucteoREGURAE Be éro%m&w%ﬁhﬁsd&sl (r9ghengt h
| ocated 3-11 nucl eotides upstreamof the initiation codon (Shine et al.

(1975) Nat u§cen@s463237; Attsas apl. §98BMelecular Bidleayghthe Co/l, Bpdedsk Bnhsnossislerpentst

MRNA t o, he f e and
The o tha fERATRs AR iRl A G RS hr SHIAF ik Aol IREC, G
nucl eoti de sequences in nessenger RNA." In Biological Regulation and

Devel opnent: Gene Expression led. R F. CGoldberger)]. To express eukaryotic
genes and prokaryotic genes with weak ribosone-binding site [Sanbrook et
al. (1989) "Expression of cloned genes in Escherichia coli."” In Mlecular

Cl oning: A Laboratory Manual]. 15J UL 2002 WO 99/ 36544 PCT/1B99/ 00103
-20 A DNA nol ecul e may be expressed iniracellularly. A pronoter seguence
may be directly linked with the DNA nol ecul e, in which case the first am no



1 5 JUL 2002 WD 991 36544 PCT/1B99/ 00103 -21 phosphat ase si gnal SeﬂS'gl'BE%UZ
(phoA) [Cka et al. (198S) Proc. Natl. Acad. Sci. 82:7212]. As an addition
exanpl e, the signal sequence of the al pha-anyl ase gene from vari ous
Bacillus strains can be used to secrete heterol ogous proteins from B.
subtilis [Palva et al. ( 1982) Proc. Natl. Acad Sci. USA 79:55%29; EP-A-0O
244 042]. 5 W@MPE4 transcription termpation sequences recdgf 28 by
bacteria are regulatory regions located 3' to the translation stop codon,
and thus t . W I : ' CE .

cequences. arfanr: PPk APCaBREE K e A e B0 1B e, o
t he pol ypephhaleerpnooders denywetl HenDINA longr wnsioali rppeab L TR rofritikaR dusrBasena dfine s

f tly nelud f, ab | eot i d ble of forni
<t em 1 oop. O FL O B QS S Q0bTd R SRl PR Bl "

i ncl ude transcnbgs)iCan 41 521 AddiiieHallg,Bqme BElRHcairt wgdlafable Ah@BdteGe MdtivB o} r ONg
pronoters, .such as the trp gene in E. coli as well as other biosynthetic
genes. Bsudh thg presenge ofifgrdvgers ich prahermeporianttd ionlSassPrest org 2ad Bpishigd &46)

si gnal sequengeckid. HA3! Meths & 90198750 ANE DG 1957)i nterest, and
transcription term nation sequence, are put together into expression
constructs. Expression constructs are often maintained in a replicon, such

as an extrachNe mﬁ@mhaﬂ& ﬁbﬂﬁ@dﬁi&mz{o@m}lmm iglii_ﬁﬁhﬁlsﬂar _@ﬂﬁ@bbfblmlﬁfcrh sehi@iMdetnay be

mal nt enance, I n st sSucn as cteril a, e replircon w ave  a

opl i cat i orfnesys Hates vtih e N Gt hEh 5ese i ik ameei st e DHERRARS 6 e nost
ei ther for r@yRbiRmEHroBinHill {1V5ys bt HMERDBNAE) WhdthR dnéddePby AU T HarBdBlint If Qbiredd
replicon may be either a high or |ow copy nunber plasm d. A high copy

_ h h
nunber 18I adiEiNiterRipys mi heFleavEd o the Protesr/ HATRINCHDAHAM Y aoR B BrRHdfut 5 to
about 200, and usually about 10 to about 150. A host containing a high copy
20 nunber mléﬁ%ﬂlﬂ&éigﬂr&%%E &laYso HO McAthdd ffm ﬂh@é’éltim@%;gtrcivltﬁ’meﬁwy fPedtitig

preferably at | east about plasm ds. Either a high o oW copy nunber

vect or may chimesePNAtedecuidgetbetediadga fysion praiein ednfipsised ab  leades sequenceiragmaut thahe
foreign pr | . I : | .S _can
At LT s B

| nt egr at i ngitaseatadedbanseentheylestenfrapnientand| thaforeignrpenstheicam becléveaddithgronsive 0 t he

25 bacterial .chro 0 that allo the vegtor to integrate. |ntegrations

appear 'Po PELMH" mr)@&qfeaéiﬁroﬁ?ﬂ“mffi erePW?g% RS Sgsbqﬁ’glr Eﬂfidf o e@é’& or

and the bagy@bplthicGhiif R Mhichfdiecteiadtblefion bfithe€goRin fgn MR LD The sdeAGfusict ed
with DNA fromvarious Bacillus strains integrate into the Bacjl|us

chr onsome tfRaptedeader iy srvexaple of p dgadersaquenss HEPIAHAES 1PgyeCEtOR LA OIEHIFIER] of
bact eri ophagg.AhafidARRH0S0ON sequences. 15 J UL 2002 WD 99/ 3G544 PCT/ 1
B99/ 00103 -22 Usual |y, extrachronosonal and integrating expression
constructs may contain selectable narkers to allow for the sel ection of
bact eri al disnalynsansdriptioh@inginitoaand paywsitniatied seqBalcekealghzedipriiansgalion rellse

expressed in the bacterial host and . i ncl ude s which render bacteria
oo st 6 TR e bl to. B FreRieon G o R ot e v B prariy s
kananyci n (R Clldhk theddtdidgSleninades The 8" frmhibayvéfahe fhtudd mRNALS Téhned\by site- Rev

M crobiol. 32:469]. Selectable markers may al so include biosynthetic 9genes,
such as t hopesificrposteansgriptipeal ﬁ@?vaswpﬂwm%?ylm [Panstichet %i(é%%ghFﬁ’Zf’i’ 249

pat hways. %r&ﬁ'ﬁﬂ)@%ﬁd’ Wtela@og%@f"ﬂ%nﬁggv dHLId bR@Qsiﬁ?W@ﬁ&Woﬁc ®aM.he put
together in transtormation vectors. Transformation vectors are usually
conpri sed draacrimioe andiplicgngreediED. Hiraes and DVit GleverlyBiondfapt{E9) Fremds Bigstérton or
devel opgd into, i-at eqrati ng,vect o S .. [ =4l k@n and
t ransf oﬁnntslg’oz‘"@deg&'t F ssegeqeule?cﬁg(rhregtx ?%ﬁ?%%%éﬁ%ﬁ?%g@?ggﬁns&%r I ntdglg?gltgi ng
vectors, hgeipheids estodeal Wnae DNov. Ekaraplsd afftransdription tatonatepplyodeny latioresignalsr
exanpl e, expression vectors h been devel for, inter alia, the

fol | owi ng Ba@Ydsthose df’éé(t%(iS g?fﬂ§Vg§g§ai“}%f%°k[eb§|(\lxgggg?ﬁxaﬁ?g“(“l‘gé%'e%‘*&&%?.m f\\gﬁ“‘fe.d Acad
Sci . USA 79 awBdian BsAMP MORCLAPEIANE: ERubordioBbafal; VO 841 04541],
Escherichia coli [Shimtake et al. (1981) Nature 292:128; Amann et al.
(198S) Gene 40:183; Studier et al. 15 (1986) J. M. Biol. 189:113; EP-A-0
036 776, EP-A-0 136 829 and EP-A-0 136 907], Streptococcus crenoris [Powell
et al. (1988) Appl. Environ. Mcrobiol. 54:655]; Streptococcus |ividans

[ Powel | et al. (1988) Appl. Environ. Mcrobiol. 54:655], Streptonyces
lividans [US patent 4, 745,056]. Methods of introducing exogenous DNA into
bacterial hosts are well-known in the art, and usually 20 include either
the transformation of bacteria treated with CaCh or other agents, such as
di val ent cations and DVMSO. DNA can al so be introduced into bacterial cells
by el ectroporation. Transformation procedures usually vary with the

al




transcription initiation region which is usually placed proximl 4§ jheps
end of the coding sequence. This transcription initiation region usually

i ncl udes an RNA pol ynerase binding site (the "TATA Box") and a
transcription initiation site. A yeast pronoter may al so have a second
domain call ed eam activator sequence (UAS), which, i ent, 'is
usual Iy di stal @&{60 Egstéd structural gene. 15,The UAS pernmits re'J;CJﬁ[éiﬁ’Z’g%

(i nduci bl e) expression. Constitutive expression occurs in the absence of a
UAS. Regul atggalBXRie@b&vOdeséb¥d @&nﬁin&h@%pﬂ?ﬁéix%g ¥ ﬁro&bteﬂ%?Me\‘n?latiémﬁéﬁlﬂ%nd_

ei ther enhancing or reducing transcription. Yeast is a fernenting organi sm
with an act MeRSCHREQIGEINIRALGR S4qURDPe atE RulrtedehrepintnefprsssvasorstrueisliEnbaneers,yintemsi n

t he net abol i X i icul arl I ter guences..
Eampl oo 20" e il sRIRbHE apPlckicidt Rl o B euBh TR b B 5 e,
gl ucoki naseexmgessvosensGpérol gesirtd Exprossimasastructs are often maintained in a replicon, such as

gl ycer al dehyde- 3- phosphat e- dehydr ogena P ar P , hexoki nase,
phosphof uc%% E’ftfﬂig@,mogo-rﬁﬂ 5&3[9}?8%@% ?Sgpis r‘féﬂggj§ é’? S‘éﬁé"%’?‘%é“ RibAsts&Ich Py K)
(EPO- A- 0 32hagisblian deN8 oy Batteria Atksom SRR Sep RAA A Mnsasdl e BIRRS BHAL AR EM aRinsd
provi des useful pronoter sequences [ Myanohara et al. 1983#‘ Proc. Natl.
Acad. Sci. Vsmegovhich reqpire frenszpgiing: fagiars teyerligete.j or ﬁxméq,@iagm icontaigingrtbe
occur in natf S Cld : S r Sy, e I

cequences. o PieRheSsehCh BibcRiERS sudl ARSI aRen YIBEN Lot T2 o
activati on pdgeroavios, replvhtecr exyremsly hjghenpyt mmbecinaigtprasenca ofthe dpedpriatehvrar T d
pronoter, Ex | e . such hybri romoat ers..include, the ADH requl ator.
sequencd?| i ﬁ'ﬁ’ggn‘t %‘d&h%n%ﬂsmf‘%ﬁﬁsnggﬁamg@ﬁ“ SiPQnst 'P%Hder E’Qf‘eof[ﬁ)le_t”(vffg 2 %’ﬁi’%f\bs.
4,876, 197 apshilfon@¥Ousiand EpstéhBas viewsanpdieshaldy, tHeyéplitod nidy GaRiRS &piidlfdnlégﬂems,
pronmoters 30 which consist of the regulatory sequences of either the ADH2,
GAL4, GAL10'™ugRrllprog ityinks maintaingdior Sxasee. ipryowagzy eelisdqy expyssiom awhin 24
combi ned wi LRxkb6rid ﬁ&f‘ﬁﬁrc!dﬂid&%@an%ﬁﬁéa\/i@ﬂ.'% 29 bPRCcR nafhnBilidEQlcHh Shife Y Te
gene such as GAP or PyK &EP— -0 164 556). Furthernore, a yeast pronoter can
i ncl ude nat wectdrs inclyde PR Higausmames ek (98BY MeloGelly Bivs 19:9461 agil RHER Q[ Shimia ot Ale
ability,to pi rase and initiate transcription. Exanples
of suchl%)roﬁg?g)rﬁs%??%:lf'%;gl'l?(még‘ra alia, [Cohen et al. (1980) Proc. Natl.
Acad. Sci. USA 5 77:1078; Heni koff et al. ( I 981 ) Nature 283: 835;

Hol | enber g ®he @hnsférmhl&i proctdikd usedQRpéifls Mpér @i st topal&lsforAéd. Mé&hods for
Hol | enberg et al. ( 19790)‘%;The Expressi.on of Bacterial Antjbiotic

Resi st ance Epductipyofthsterolepgus polynucleptidesigte mammalianpellsiaggdnown 1y thesrtpnd inglude;¢
Medi cal , Enyd I - | !ng nee. it Warsfedfich, A
Puhl er); beixg?g%&l?éaﬁ ggn}ecg? &gﬁgﬁl(ﬁlfgé 0) E%?\lgﬁ%f:ﬁ%gg’?mgeaﬁte ﬂ?{ber et a_Il.
(1980) Cur r pro@piast fusion, BFotrdporation, An@RNIatioh e he polymugleptidetsXindipgspmgs, and direct

i ntraceljul arly: Ve . r sequence nay be directly linked with
t he DNAHr)mI 3‘(’:415 lgj,egtll%n ﬁ‘?ec‘%ﬁégé‘gg{?‘@ first amno acid at the N-term nus of

the reconbinant protein will always be a nethionine, which is encoded by

the ATG st aManfisdlian cell findd@S4ifaBKd ,as Bt foP Bkpiessioh atel@owh irEhEaf Uhd HRKAE ehany
cleaved fromthe protein by in vitrg incubation with cganogen brom d

! ! . 15
Fusi on pr ot BPRertglized fedldingavailable fiore fhe dimesican, bps Culip g @Pefh(%)elﬁﬁl}*glag
well ‘as in pRmRlindld wbefike YhhierovaRdChs tak! BLL SR, 655 haRseMI4RYRBHK)
Usually, a sequence encoding the'N-termnal portion of an endogenous
yeast pr ot erells, monkgyHddnes teglls (€O .dtusian hepatocellacratcinomaeells (egridepof2), and a
het er ol 290us cggio\?\gmgrecgﬁ nces. Upon expression, this construct will provide
t

a fusi ofi” of "Y' dnitnoEei d sequences. For exanple, the yeast or human

super oxi de Qisnugase SOD) gene, can be 20 linked at the 5 term nus of a
foreign gené;gﬁﬂiﬁ¥%¥é§§€§ in yeast. The DNA sequence at the junction of
the two am aci d seguences t may, not. encode a .cleavable site. See
e, EP A0 10RPaeAs R e A st 8 i BTG LGP Rt SPERT sBh
f usi o]p pr ot ehdisi gperbidinked to thé eontlol efemeérnts witkigitin v?dtt&t Vmcﬁfoeﬂsnbbtjonrampﬂdms) a
site for a processi enzyne . . ubiquitin-specifjc.processing prot e
Lo ol cave. t HENTRI UNER HeRMO IS ato Cer gl i Bmatenisnf B SrampLonB iR s)
theref ong, Rabhyf@ VeObLuUGRIIPE Bh@érAl plasmibewhisPtoatagd bo®G. frad®Ss/d 2A0REYlovirus
Alternatively) foreign proteins can also be secreted fromthe cell into the
grow h nmedia by creating chinmeric DNA nol ecul es that encode a fusion
protein conprised of a | eader sequence fragnment that provide for secretion
in yeast of the foreign protein. Preferably, there are processing sites
encoded between the | eader fragnent and the foreign gene that can be

cl eaved either in vivo or in vitro. The ~ 5 ~u~ 200z WO 991 36544 - 25-
PCT/ i B99/ 00103 | eader sequence fi agnent usually encodes a signal peptide
conprised of hydrophobic am no acids which direct the secretion of the

. RN I A o




15 JUL 2002 WD 991 36544 PCT/ | B99100103 - 27 Expression and transfor mat oL 2002
vectors, either extrachronosonal replicons or integrating vectors, have
been devel oped for transformation into many yeasts. For exanple, expression
vect ors have been devel oped for, inter alia, the follow ng yeast s: Candi da

al bicans [Kurtz, et al. (1986) M. Cell. Biol. 6:142], drlcq?l ggg)l Qsa
[Kunze, et al. WO%88%Y J. Basic M crobi al, 25:141 ]. | -1 anserurs

pol ym)rpha [ eeson, et al. ( 1986) J. Gen. Mcrobial. 132:3459; Roggenkanp
et al. 19 2 ] Y ilis

al . ( 1984) %3@ gwg%ngra VEW%E?E%&N@% ngqé mse\t/ﬂé)gc())\{ﬁ]cgls% Oef(?,g[otlsrgz?k f)eorl’_g%r{tf\?gongourt
et al. (1988%¥préssedBawildtypeatiaculddas WBW{: sevmcd@moBgcrug toethe tculoilu@9krific fragment

Bi ol Technol [ r ndii [ Kunze asi c
M crobi al . gg%i%njsﬁﬂﬁgxo?hl aagoé’%?(o)'lrt!]egho['@o 99, rec[oin Hptron Ec%ggtf'(o&?@?us)gfﬁ 'I“I?

Bi ol . S: 337 e baSilRatiegenomhit)sand4pBantiafedkediBosa nells 4nOROwWh nfeflia. Sacchar omyces
cerevisiae (Hnnen et al. ( I 978) Proc. Natl. Acad Sci. USA 75:1929; Ito
et al. ( 198%%%,1. Bacte ial. 153:163], Schi zosaccharot['ryces ponbe [Beach and
Nurse (1 981y iReirsn T’iééfque%&wé}nsgwpaotm B the frenstef vsiar-dbrayecief ang the
(1985) Curr wnl@‘i‘}'?t%tvaraﬂ denaiRO4 karfshiclel #idliminseBihogtlcell %8’8@3 vt and P Renome

10: 49J. Methods of introduci ng exogenous DNA into yeast hosts are

wel | - known pi¢ allpwedip recombige. (e aadkgeed Becpmbinant wirusiis mresaeﬁenctmmmrmmdaqmn of
spher opl ast ﬁre%enﬂfied %ﬁ?ﬁﬁﬁéﬁ?ﬁﬁe 1§1§L111dsm$t£(?a? % é@lo&fﬂué}{nls(e% éellceﬁére%m% systems
Transf ormati on proce es usual th east specie &

t r ansf or nedare Semmengially &ailsbie mthtd«brm f(onil, %ﬁ)alzwﬂhvm@h |San Ble(gb CAG"MdBacKkir)ze et

o (o I5E) he R Bl i e L e RIS 2P

202 : 302; HaaskSwitt Texal Dorscutiirabkxpedimek? StdlionIBull B £ 1 5 531(1987 H@erdih&er "$dnmers
Louvencourt et al. ( 1983) J. 20 Bacterial. 154:1165; Van den Berg et al.

(1990) Bi ol ¥E$ME'd~ 8: 135: Kl uyveronycesJ: [Cregg et al. (1985) Mol. Cell .
Biol. 5:3376; Kunze et al. (1985) J. Basic Mcrobial. 25:141; US Patent
Nos. 4,837, 148 and 9.585; Pichial, (Hnnen.et al. (197 ocC tl.
Acad. Sci. %Bﬁf t9dns i@%&e P%% Bpuegee c“f‘ldi'@ég{ﬁ Prgtein iR fhé’rqa%‘l’lﬁov“f’s ée\?pT%éhe ke
Sacchar onmyc é&}:nbe[d Be;apﬂmraﬂ domyprisir a(prdSiifek, l):adlbb(iﬂdbﬁre&ﬁ)ébdﬁ@ﬁequence of interest, and

Schi id t d
ot al T opBpalpY i o 8 uly Bpiged I P giprmelind tnslbendhy
the ter (T ?ndsxisbmnl Wansffevaectsr) :’D:Bs&omiuytmptcpxdan osingle geamp amlfoprebly gelmmrcmiatory

o eas e anti.ba si.te. nti bo
SPTReSTe ¢ neRmE anliplRaRas SR o et idlten it AR STRUBMED
and charge ger&t; I‘rééilhteﬂ(bpltlﬁ@ﬁfﬂé &nﬁl‘té@laybrj‘z elethdnes. Ineahediasiradtblatmen capirtopee of

an antigen, al | ows _a. bi ndi of the a th.the antige

Tant i body " oNep B gdin Spgicnronl sfeyEnt R Srert iy b AR el

exanpl e 20V eniaiighaice inartbstxuch £3 badiytfam "ﬁle&é]ihbtbﬁdll asve acdplicaeion s;'stamlthlll‘s@ﬁomg

humani sed anti podi.es, tere al ent anti bodi es, Fab

proteins, a [ [ agai nst the proteins o
' ihio BE B Retbmahesiion o e apd Fifpaien h f

the invention are useful for affinity chromatography, imunoassays, and

di sti ngui shioagehtfle itk info¥d ddehniddlyERed irdilsfePtdtd? fdd SntroBudiitl foleQahi geﬁestlmomexpv is
proteins of the invention, both polyclonal and nmonocl onal ém%edl ared

by -convent i ®A&P73MeRvetber ‘[eﬁwgseh’%ﬂ”ﬁ‘l to thopgofskill 1B the arts have alsp b fii ze

a suitabl e %E]garel for aeiper 01 s AWHRM SfRers Ftpolyh @R starQod 20R6m ARRDI A'ST 20
goats are preferred for e preparation of polyclonal sera due to t he

vol ume @f sevhighintndages alﬂaenHI sloding site 3 habdpairs dovpstrean fogybe AdTasee LuckaBiAnd and
antl-goat a on is generally performed by m xing or
enuIS|fy|ng%P?ng 9?””%¢@Eﬁ@é??%e 10 preferably in an adjuvant such as
Freund's conpl ete adjuvant, and injecting the m xture or emul sion

parent er al | ¥yt ggRgiablavy SMDEH AR hedin dolyhdealadsntighhll (Wiiler & AQ38889fnn.
50-200 pg/inj ection is typically sufficient. Immunization is generally
boost ed 2- 6 Rewekcrobielerd2i7ihashe Rsekamstie ampjcilin-resisancst (amd epreopnd Arigip Of

sal i ne, prefer | S| r l.et e adjuvant. One may

al ternativel ?ll%gtn&érfgtsgﬁgthog %Hg%g ga%&??ln@\%ﬂ% ro imunization using nethods
known in the art, which 15 for the purposes of this invention is considered
equi valent to in vivo inmunization. Polyclonal antisera is obtained by

bl eedi ng the inmuni zed animal into a glass or plastic container, incubating
t he bl ood at 25C for one hour, followed by incubating at 4C for 2-18 hours.
The serumis recovered by centrifugation (eg. 1,000g for 10 m nutes). About
20-SO m per bl eed may be obtained fromrabbits. 20 Monocl onal anti bodies
are prepared using the standard nethod of Kohler & MIstein [Nature ( |
975) 256:495-96], or a nodification thereof. Typically, a nouse or rat is

v




spectrophotoneter. "specific binding partner" refers to a protein cagallien;
of binding a ligand nolecule 10 with high specificity, as for exanple in
the case of an antigen and a nonocl onal antibody specific therefor. O her
specific binding partners include biotin and avidin or streptavidin, 1gG
and protein A he nunmerous receptor-1igand couples kno i he art.

It shoul d be uﬁgg$%%8§d that the above dg¢scription is not nggﬂ?%g%ﬁﬁs
categorize the various |abels into distinct classes, as the sanme | abel may
serve in sepgaulidvid fanseeRtioRRSRRY cnfin £8e80MNifs promdter PRYacIBUME pRnofer is any

radi oactive | abel or as an | 5 electron-dense reagent. |3RP nmay serve as
enzyme or a®Nehicavaee fappbleofidingm bagwietirus BNA pedymerensisndinitiating e downsbedns f or

desired eff anf Vi di / ' i n,.the

pr act | ce.of 4 1 2 TicABRGE FeodlB 35nBE (AN UREARLAR HIEHANE, & Btflol Ml AlE
detect its prteserip@nvnitiaticaiegiom whithab eshally placedZBloxingal tanitels' amd afithi cbdiag i n
MAb | abeled with <. her pernutations and ssipiJities wll be readily
Appar ent 0" bhirde Th vaytiiiop el Rhiofh Uin e PR 3 AN nehiret bragidgiisand
equi val ent sa whisbriptioh Betiasicnie. 2 Bacdfovirietrdnsfet @dior may 8186 hae a sE¥Ad daREAEalEAl
Conposi tions Pharnaciuhgial conposi tions can conprise either pol ypeptides,
ant i bodi es, 2bfnhaARfel Biichald prgsegt 1s ysaallyrdjgattp 815 stryetwrabeene aPERSEip MRY be either
conposi ti ong Whiell oCRARIRE. @ therapeutical ly effective amount of either
pol ypepti des, anti bodies, or polynucl eotides of the clainmed invention. 25
The term "therapeutically effective amount” as used herein refers to an
anount of aStniveidpeiss, abund@ely traiisoribed @tllate tiadee Inl 204l Rfecidn dyEleMRAVidepasiestartye d
di sease_or copdition, or to exhibit det ect ab) e t herapeutic or. )
prevent é‘?i VESCRY Prapupter SpApengqsy P éﬁ’cg‘ée SrapencssAgryRy framythe gene epgading dheavisal o

nmarkers or gsditiedRA ploddie Feiesel BE 20088)i"TheREQGHiISN 8 BRoul dVirhd Géhe FRPHEL IO NN N
physi cal synptons, such as decreased body tenperature. The precise

ef fective aNwsuMelequlsy Biplagyeyf Bequlayjrises (sdpWakier iosilephEPQ dplelies. $2%830anddS%and

Combi nat i ont By i e @R FRATE s Bho bIRTERML e PP GRF ShIOEATEY ' oo
t herapeutics selected for admnistration. Thus, it is not useful to specify

an exact efDhRet éncediggrouifablei sipnaldsedidiRes EAMVRY Bdrived FRon€ peree tfby GecttadUifitecf B a
given situation can be determ ned by routine experinentation and is within

the j udgRmebReuigyinsRECIEns. fheh atrfhe P%ﬁ“Y%HP%B%'Zé@dB? gepfe((areagh et #ln (18R Geve: an
effective d@ﬁﬁwﬁﬁ/ﬂllkmﬁ@veﬁ{ GHe AR Midnal3 £8} mdRthal 48 cdICpoRfraitioHal MoRlficRidAe (I8 K9
to about 10 ng/kg of the DNA constructs in the individual to which it is
admi ni st er eaf.sighalpqptidesleases. eteobiapisavags. @nd phosphordetiand anpadriio be recognized by
phar maceut i G ] . " rgg&ﬁﬂ ' bl e
carrier" re gérchﬁllg’%ggtﬁﬁéngsg%ﬁﬂeg?r?isné}gt%o&lg‘%?]é] HPI(Q)% at e%tg)gg'ts’% %Eﬁ‘%gg"g%@
such as ant idnemived detmeerathp mivgrpbatei cdlds and aerebrateaget]s, d¢addens of mmmringseirign, sugknt s.

The termrefers, t.o har naceutjcal carri.er at, does Ktsel f,dnduce
ne. prohet Poi BTl T e ERRAPHPIReR & SHE b MArd Of OB 15 Pho
conposi t i oNgun@aCea¥hih-edleadiny pbftidadrdbates Vereylieviet 51Q Ut 988NdMBlet. ACeliC Bigy.. 8: 3291 abl e
carriers nay be Iagged slomﬁégnetabolized n&c&onolecuLes SUﬁQ ?ﬁrgﬁg%eins,
pol ysacchar e ILgotiithetef- (1 285) feoc Myl viged, 86 Peds2r 8% mrpsg st (M1 &

aci ds, am nQ ek GAPSS:YTE bt hupRf gluBREiebMSidXke MR 3L 41l (gbm DAY 209, @ad SET S
are well known to those of ordinary skill in the art. Pharmaceutically

accept abl e sesedtogagyidsorssergtianiiminseqts. for exanple, mineral acid salts such
as 15 hydrochl orides, hydrobrom des, phosphates, sulfates, and the |ike;
and the_salts of organjc acids such .as acetates,  propionpates...nal onates,
benzoat &5, AreromBapPRlyperkde REpabiRife med e erbseovts el Hlaty it ok egpressed
accept abl e @ﬁﬁﬂﬁhﬁgérS?u&tﬁg’ﬁhﬁe%@sﬁt ¢ bRSEEHL QBoSInfRRITRGRpEdsIba lof SHfiBEL €S
(Mack Pub. Co., N.J. 1991 ). Pharmaceutically acceptable carriers in

t her apeut i clordgmppreteins gpuallyagauiresnhesarelogaus @eres thay ddeakly hayerasthort Jepderagepyrace

gl ycerol an : . Lyl J . X1 Ll a i ng
ol si vy AL et bRl dbiof Wbt RhLeBHE 3h ARSI arfcHEMLOR il
present in sethivnine kithd Mserminppimenbé gleaveh Gomhisr mpangtprasein byrposird inowhstien with
prepareg as injectabl.es, either as liquid solutions or suspensions; solid
forms sof t abBf@BOEBPO St i on in, or suspension in, liquid vehicles prior to
injection may al so be prepared. Liposones are included within the
definition of a pharmaceutically acceptable carrier. 25 Delivery Methods
Once fornul ated, the conpositions of the invention can be adm ni stered
directly to the subject. The subjects to be treated can be animals; in
particul ar, human subjects can be treated. 15J UL 2002 WO 991 36544
-31- PCT/1B99/00103 Direct delivery of the conpositions will generally be
acconpl i shed by injection, either subcutaneously, intraperitoneally,

S Y g . L Y



20 alum num salts (alunm), such as al um num hydroxi de, alum num phosphate,
alum num sul fate, etc; (2) oil-in-water enulsion formulations (wth Doy 2
wi t hout other specific inmunostinulating agents such as mnuranyl peptides
(see below) or bacterial cell wall conmponents), such as for exanple (a)
MF59TM (WD 90/ 14837; Chapter 10 in Vaccine design: the subupit and adjuvant
approach, eds. 9’3?/93? & Newman, Pl enum P{)ess 1995), contai nrﬁﬁ‘“g&"‘%‘a’um ene,
0. 5% Tween 80, and 0.5% Span 25 85 (opti naI | y containing various anmounts
of MIP-PE ( I bm cro
particles uéﬁ%&ggh %:croo In g%@?%&%tﬁgtg hi)g%}é}f L‘g&%aﬁa@?%{: i e8 Ll)grsecremd

(M crof | ui diras theNimsattanl] bw&)aatmg bl)meAEDN@aanaéuMSnth i&%éﬂﬂx&bﬁmteuﬂcoﬂ%ﬁ&een
80, 5% pl uroni ¢ (ﬁl ocked % L121, and thr-l\/DEQ‘é ee, bel ow)  either

ni cr of | ui di %ead ep fﬁeqﬁe%ﬁ bH‘a’ePFBY‘Q? I ¥ereyar OTEIgN BRoHE Wy Bsests| reger
particle siegieeiBdhentOfagnichsidlly eMiolés'a si n@FBeHH&r&m%M%% RpRdbic &t bei®0

| mmunochem Ham |ton, M) containing 2% Squal ene, 2% Tweén 80, and one or
mor e bact er Which diretthg trensjocatipg of (hepoyin geybe prlaﬁ‘@?/fmgh}ﬁm 03 cell wall
conmponents fromthe group consisti ng of m)nophosphor ylipid A (ML),

trehal ose dij . preferably MPL +
one ( Det ox AREReRRot bt FdenfCanaier e s oS R bR B0 Pekstiet dge
Bi osci ence, of\ii¢ fre®ingtn inv} célEBbshie coRfkfeimep a¥ithi tBé Baergl% & DN of the @hdram
such as | SCOVs (i mrunostinulating conpl exes) ete Freund' s

Adj uvant ( CEaler Qﬁldhel SRR DAY oyl dmfbé"%‘&j“ﬂﬁlaﬂﬁ‘”ilb’ P)A)""“‘(’!S?C‘t??t'g}@lmmefs uch
as interl euzlﬂd@ﬁns@ﬁ;gloh ketrhination saquer{clr of'the J:d'ns@uct W@ lllylcm% nsLEﬂSgb selchi
interferons (eg. gamma I nterferon), nmacrophage ch g timulating

(M CSF) 10t ubﬂguloweu reowdnge. Mgthods fc(rTNFc)ducmg dletemmogw)l\@t g the uibstedrsuesn tﬂeat

I .
composi 11 oroeip A APANEM e b, GRSPER 38 Shbaik SR OB Riptar

pepti des i r‘:ﬂJ Mo ,Celd)llizolé(ﬂ%&)l@ﬂlﬂd afd [adkévoand Summers (1989)). For example, the insertion

N-acetyl - muranyl - Lt hr eon i sogl.utam ne (thr-NDP L

N- acet );' no mr,{ ém% gepe s éﬁ Fpﬂyge,glag Igfﬂealﬁ)i (tl?ﬁ:?lus %{Mc Crossover recombination;
N-acetyl ”Urlﬂé'&‘tllon‘(:aﬁblﬁ\yd infe-al résaEtidh 8yt |sitd-eripiRBled §mté the desired baculovirus gene.

1 -2 dlgpal m t oyl - @ ycer o- 3h dr ox 1thosphoryl oxy) et hyl am ne (MIP-PE),
etc. Hfillsoefehi @ Sritfersiays 6 bT’(weé Arsaerepsenirhersglengd in place of the polyhedrin
anti gen/ i manogenl PRFRER S/ iP iRl B()thJSBa.ﬂ?luj3 b??z@lyﬁ&hﬂasp&nﬁrs@aﬁﬁé& lafdls! ¥
acceptabl e tarrier, and adjuvant) typically w contain diluents, such as
wat er, sal |mmogﬂ%wﬁteame’fﬂnan@lb’hcdan@ronmm‘l tionally, auxiliary substances,
such as vvetti ng or enul sifying agents, pH buffering substances, and the

l'ike, may b pres such, vehi cl es Lca eni :
composi 1 ondecea T upe] B HENS RARETS BT i sl R O th o
suspensi oNnsSrecenMinad Ha@lileWBrus Mok veBusir@ombitlatidn dBurk & 10w !Freﬁ!dﬁd?@lﬁb‘@w&ﬂ abdut 1%i qui d
vehicles prior to injection 20 ng¥ al so be prepared. reparatlon al so

may be &hulandpbaySek tuscbgratiorsy e wr%pwsleﬁé@@ﬂffeﬁwfﬁﬁmwllaﬂi CRYREAYITUS-
effect, as flpq4e sﬁx‘i’eﬂ%qyﬁecéégﬂ?f{o oer &ﬁﬁ&ﬁaﬁ%d’tﬁée@% SRR Ef %re&bl%ﬁﬁm
Innunogenlc conp05|t|ons used as vaCC|nes conpri se an 1 munol ogi cal |

ef fective asystamts afisublsereemdliogma resombinanyminvrogjierbe dlspmguwb@pﬁedveb'heda@ pIR¢in, as
any other of .the above:npntioned c ne cally
effective an}I‘)luh PP ucegb% FEANT {smF(auceHé§Ve | l?%?&%ﬁﬂg}%\ﬂ %lﬁ %Pelg(r%%!lljsnt to
an i ndi vi dualate grhéshater viral 1&fe&ioﬂg4.@mdﬂiaed polyleesirip proteirofornas cice!nsmsbodles thefz’ﬂs@ct ive

for treatnent or ventio Thi s amount yaries endi n aI th
and phy&i ca‘FO“E?Hhﬁ?bteﬁ‘éﬁq R3ructes I s “ﬂﬂ%i’ (i/%"* BR ¢ &gg‘f’é’d Slzgl‘?@q}'éﬁ Cté gr oup
of i ndi vi duglink theRi: tri @&%ﬁg appRArandd QMR WTBLHIIP WisiRiz8d uridet B Light nﬁﬁr&‘scoﬁe» Ctile

capacity of "the individual "s i mmuune systemto synthesize antibodies, the
degree of pinfected with ecombimanit viruses tapleodchision badies A 0 gistingiishyreroibipant wipygs from

treating doc a S i WO
06/ 36500 P TEEE BES 55 FRkelh MAERIRR i€ Blagild bRt sConolayys o "slseg}eel%?@ﬁ

t hat the amabmﬁqzm' krdowhab lthasskilledeh aiei are Namiolyp thet playnepeart bmd:enerhumdbethe light

det erm ped t hr ough routlnetrl no

convent POnaliepossaRafor e REgsaRse G4 8ﬂ'tvéf’gﬂl‘§/typ8§’”9‘g°r %ﬁf"&gﬁ%ﬁ“ve ‘%srﬁcé’P’%mam
subcut aneously, intranuscul arly, or transdenezally/transcutaneously (eg.
W98/ 20734). 5 Additional formulations suitable for other nodes of

adm ni stration include oral and pul nonary fornul ati ons, suppositories, and
transdermal applications. Dosage treatnment nay be a single dose schedul e or
a nultiple dose schedule. The vaccine nmay be adm nistered in conjunction
wi th other imunoregul atory agents. As an alternative to protein-based
vacci nes, DNA vaccination may be enpl oyed [eg. Robinson & 10 Tones ( 1997)
Sem nars in Irmunol ogy 9 271 283 DonneIIy et aI ( 1997) Annu Rev Irmunol
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Portions of the retroviral gene therapy vector may be derived from 15 JUL 2002
different retroviruses. For exanple, retrovector LTRs may be derived froma
Murine Sarcoma Virus, a tRNA binding site 5 froma Rous Sarcoma Virus, a
packagi ng signal froma Mirine Leukema Virus, and a~i origin of second
strand synt hesj m an Avian Leukosis Virus. These reconbi ‘et rovi ral
vectors may be® §§’ o generate transduct;,on conpetent retrd)\r(./lg‘lr’léaslwr(@éétor
particles by introducing theminto appropriate packaging cell lines (see US
patent S, 59%irE34) occhiRioh BYdiEU SCUHRALIR61ScotAN m@ro&gﬂé)t'"rmtﬁgmglf%l PAl &EPReERTI C
integration into host cell DNA 10 by incorporation of a chineric integrase
enzyne i nt o §upe- Het PA: Fummesaend pith, fupee Mioe @76289):. 1t is preferable that
the reconbinant viral vector is a replication def ecti ve reconbi nant virus.
Packagi ng C?\‘i}’e |bl nes swtab for use th t he %19 CI‘I bed retrovirus
vectors are Welr ’?@Hb"/ﬂ‘i“o?‘l’rﬂsﬁéprﬁ?sf"" VeFus ‘E’ﬁ&F‘f“;ﬂe TE%‘"WQW@G‘FB% and
VW092/ 05266) celRNEbr&Rdinle réb%ﬁl@lrffaﬁk BabB\irBsed h@@tﬁé@{de@@bﬁedlfbrnﬁﬁr bi: 384ds 8RY)

vector cell lines or "VCLs") for the production of reconbinant 15 vec
particles. PlwPgiaaln Alifarkisa ﬁm@g Ay quwhtlp ireianagasterpigedaptennf e iparda, pad ent
cells (eg. t I

i nactivati onwgh%%ﬁﬁ%gﬁk?g%m %?%Fg@?el ert gl?r(!)%;isrﬁug/zrgl \tﬁ@ %Pr‘]@égo 15?&{)9\% on of
retroviral gehels Reuthpyaly €X988) Mol Gel. \Ri@. AQ15n aldeek gariemlly/i Frasss, eBdv(l1 Ag9) In
Leukem a, Wi L a Virus, Mnk-Cell Focus-Inducing Virus,
Muri ne Sar clgr%? ‘?fl{v#g r}%—:(tf}%%?endot heliosis Virus and Rous Sarcoma Virus.
Particularly 20 preferred Murine Leukem a Viruses include 4070A and 1504A

(Hartley angeRoma ctil 3\%&1@ médxy He%hmﬂugrcxjaﬂy ?@llabl@‘l?&lbfé@&l&égwﬂ CMBCS%%E‘M vey

Friend (ATCC No. VR- , Gross” (ATCC Nol rsten

Sar coma 1¥i r h@eraheomb’pmﬂe-‘(IAI@HMWS’(ARPQ%)II saistem;\voll owlwge tedhnology it penkrlly a
Vi rus (AT S re I’OVI b obtalnedfrom

dep05| tories or tgtﬁ)iﬁjsgg%lll%ingﬂs}u % ﬁ%ra?%%mnl y & culture Collection

("ATCC') in Rockville, Maryl and or 25 i sol ated from known sources using

commonly avjd 11'519(§1ﬁedt ﬁ%ﬂkgyﬁﬁy thEX BB dﬁ'&ﬁ,% ria® ful¥en! Adi @R Which AL ROWr
vectors en‘pl Oya e in this invention includ %Ose describ ed In pat ent

appl i cat i onsfabtiEpgintewnge of EP@E—I’B'?‘GDTCSEPMQM@ﬁemgmii&d’@m\mpwweBFOdUCt
W89/ 05349, X WA&QQJ&CIM@M?%Q%SM% e(%&aﬁm h‘é@ﬁ %681%@%,@3%%2&@9&

15 J U L 2002 WO 991 36544 PCT/'B99/ 001 | 25234 3/11230

VW093/ 10248, Aloatively guire sADT3sioIDis penstityigsihg poduct wilkbexoptimorsiyexpigssed; inggie 712,
US 4,861, 718 eqibr af}d %ngﬁl%’mécﬁxrﬁ'mzzze l&m?mu&ﬁy%aréﬁitecﬁ%r]e %@v:ﬁéﬁl@ gMdh& of |
993) Cancer' Res 864; 93) "Cancer m (
1993) Canceintergss argisaugmggsl)g @Bleee numan&arﬁhya)rc(dﬂggrzev bp wéﬁwo%scfudpwhmques as

33: 493-503; 3)egJ r 3 1983 33;:153;
Cane (1984) }Eflﬁc %lagp%? ),&(g:agﬁd%gl Oﬁﬁﬂﬂg:%%r&gg%%%l\/yl i‘i_benr M(?d%gn 0 urrz%l%%J e
Therapy 1. ¢kegtgph %@f@némswa@@néewfesvépy splvent gxigactipns opthe b ﬂxﬁéwpr%’a&eh@e art
and enphgyafiguc fhay B farthé? ﬁr‘fﬁe’doﬁ req?ﬁ@d s zﬁ"to %%ﬁstanﬁﬁﬂﬁ%ﬂ?fns&t SR8 which

Bi ot echnr9ues 6: 616 and R senf el d Sci ence 252:7°431, and W93/ 07283,
W93/ 06223, arg alfo 08807 the mediBraariselt 9'011( in;wnf meksteslls, saups topraEide mprodysy wWhisk t or s

10 enpl oyab h d dhgkdhe above

r ef er enced g%&’ﬁ%é%‘{ﬁg&gmy?ﬁé%%/d%g% Py 8‘%6'}5’%?%‘5 bish haigSo1 “Vooas 28938,
W095/ 11984, W95/ 00655, W95/ 27071, W95/ 29993, W95/ 34671, W96/ 05320,
W94/ 08026, mmee:/tama@iﬁ,prmaakmm retWﬂ@ﬂR@QgelW@ﬁ/ed&@mzhe wosforaanoae
VI095/ 02697, . W194/,28152. W94/ ViD95/ 09241 \VID95/ 2 5/ 05

094/ 18922 Hﬁv@’a{fﬁé‘é D GEUHION W d&%&f’?ﬁ}?ﬂ ‘%‘%ﬁ?{“ gy Pé"teme ‘?‘“ﬁﬁﬂ\‘gﬁnu hked

to kill ed amgwbﬁmnammeagrad@ememp&u tHeeHost(cell sQ18:9d. Howevetiahecohbigions are
3:147-154 may be e Io ed. The gene delivery vehicles of the mvegi on al so

i ncl ude adefrddily asee iiathese qf.orcj%ar)(%&{/)n theut. hrsed uponhahty kKapin i8R &t v ed
exanpl es of such vect ors for use in this invention are the AAV-2 based
vectors di sil. 8petSystenSr i vast ava, W93/ 09239. Most preferred AAV vectors
conprise the two AAV inverted termnal repeats in 20 which the native

D- sequences There angwefing iplagit ¢s)l cs:w@tanci whele plapt gepeticl cEBEsSHBSYSIYUCHIOWA AR thgE™Y east
5 native nu st
10 native ng{(: 5,? ngﬂir}gu%dggéfgn %3%6%%&3@8{?8%2 %ﬁ%%eggrﬁécggngmem%%%a
native nucl eotides are retained and t he remai ni ng nucl eoti des of the

D sequence are deleted or replaced wilh non-native nucl eotides. The native
D sequences of the AAV inverted tem-inal repeats are sequences of 20
consecutive nucleotides in each AAV inverted 25 termnal repeat (ie. there
is one sequence at each end) which are not involved in HP formati on. The
non-native replacenment nucleotide may be any nucleotide other than the
nucl eot| de found |n the natlve Dsequence in the sane p05|t| on. Clher
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15 Al'so contenplated are al pha virus gene therapy vectors that can ey 2002
enployed in this invention. Preferred al pha virus vectors are Sindbis
viruses vectors. Togaviruses, Semilti Forest virus (ATCC VR-67; ATCC
VR-1247), M ddl eberg virus (ATCC VR-370), Ross River virus (ATCC VR-373;
ATCC VR-1246), Venezuel an equi ne encephalitis virus (ATCC VB%@BH g@lﬁc

VR- 1250; ATCCWRPS: ATCC VR-532), anql]gvgose described in BALER s
5,091, 309, 5,217,879, and 20 W92/ 10578. re particularly, those al pha

vVirus vecto i } . Sari 0 i I Y

1995, W94/ 2??5%%%%%?%&5@85%%%{43U§@?@5§%§wl§n%§%gpﬁ?@’?éf‘ are
enpl oyabl e. plsutehl] allpiechay baen dessribed py Benko Binaoakerdist-y 3003 88&3 863 (189 1) eBesoriptions

col | ections ch as .the ATCC.jn Rockville ryland or isolate rom known
sources usi %@i@g r?ﬁogerﬁ' ﬁ‘ggﬂ}é’%’qédﬁf g4y @%ﬁ%ﬁ“&d‘ég%@e‘f’ é?earﬁfefﬁm%fl %Fﬁi F‘$ BROVE dkt or s
Wi th reducetlaglydniBe@xalG My, GeneGeree d0¢:38a0 USBMN,; Zharfdftr 6A5A0) MENAINEEbREy
systens such as eukaryotic | ayered expression systens are al so useful for
expr essi hg ?ﬂ@"ﬁl@cﬂ%ﬂg Rogsrad %‘Pl thea ?‘ﬁ\ﬁgﬁi?@ﬁ(l & Rpposingtaj o Geness:353-356

det ai | ed de@QS?)FWhﬂﬂerQ:ft aBURRIYOALEs REYSEE S OXBLBIS ((BR7H XGERIEr ol PhALELAD! V.
t he eukaryotic | ayered expression systens of the invention are derived from

al phavi rus Méiccelielegyantt! hd889)p¥eetal Hvng 122:397-Bi3nHAK2S A desatiptioa of the segulatichs J UL
20D2 WO 99/ - - Lak.al . t ' l.e. for, use
in the pr esﬁ#ﬁ%‘%ﬁ%ﬁ% ggﬁﬁggte'ytt oglg se;ﬁeggﬁp%glggécﬁ%%%ﬁg‘{ré%@%@,S IP%’FeJeg?'arrpl e
ATCC VR- 58 ghistrdltiosi chadefounddn RiL. kwenand NadacMillid 30ibbéreI8AY: i Sfavaraell Bakd n
(1973) BLol, Sta rdi zati.on 1:115  rhinovirus, faor exanple ATCC VR-1110
and t hoi% d‘éfg"é’r"{%d%ﬁ’o&? ﬁol%ﬂ‘(’ffggé) %‘?4 Edinpan Eél“g]dqi‘% IE%?.(?(’ %;9851‘”\7 PPude® such
as canary pPReferéhdes!ShA2! de¥ébei dihed f_ﬁetamicalmregﬂmea%le@esAﬁfq‘&nSS Piidy 1dch, an@oATCC
VR- 2010 and those described in Fisher-Hoch é}l 89) Proc Natl Acad Sci
86:317; F | ERAPOQ: Momsgy al p\EMBRY. NHT-3462 (1980); Benkelpnd Hirkey, ProroNer). Aged 84ine
8:17; in U3480333d@ogsyd US 4, 769, 330 and W89/ 01973; SV40 virus, for
exanpl e ATCC VR-305 and 't hose described in Milligan (1979) Nature 277:108
and Madzak (1992) J Gen Virol 73:1533; influenza virus, for exanple ATCC
VR-797 and Twydalpiusiagtechnifuesienaa ivihe ts asdesitd oyl coyidewgquenseds feerge ied ancs 10
t echni qugs as described in US 5,166,057 and i n Enam %@1}9901) .Proc Nat] Acad
Sci 87: 3B028*BESHON ISl COMPBSNG genchic rpgyatoyy sjemygnis desiggd Sor ppergtiondn plagts) T8t j es
( 1989) Cel dxprEsidnlssetteS§ Riscited Mitd\ddvkirdd@@bredsioh Vector Wil cod¥piliod Q&judrtes @acearaP (
1978) Nature 273:238 and Nature (, 1979) 277:108); human i mmunodeficiency
virus as de#ndrdoyagtram fromobgeRBEssion FajsatiBsaiableHat Benressiondp)a plant\loptg| The

66: 2731; nmegsleSioyd f, - - .

descri bed i?\cj§ - 8%516 ‘%%5?5 vﬁ%?i@g@ {r/@rdtﬂ;?gfog “%é%ﬁ'gﬁgy%% &}?ag%tghgg'sé att}rleu
virus, for esctontd rermaT e vegors comayedDNAdom/m ol clgzibgbast guah as heacterfapto the

exanpl e,ATCC ) : i A . VR-
VR 120178 Fore R hosy A R R vech ORI Rl Boftde 28, O
exanpl e ATGanjdRpidkdyae teplidaiion \dRgih? 4 prokéyyoyd agletdblevinankier; ahd)rfoedarobhaeridiniCC
VR-927; WMayaro.vVirus, r exanpl e . ATCC VR- 66; canbo virus, for exanmple
ATOC. ViR S0 et tons JrOA ARGttt AP P e o P 40 P RO

Pi Xxuna Vi I Uthere e HeNAMRbES gl GEndfireadilarddidblo IS deteMidn 184 SonsthR O liEpraferaip alsd OF
exanpl e ATCC VR-925; Triniti virus, for exanple ATCC VR-469; Una virus, for
exanpl e ATORVYR:sSiefabloymatiar enne hirable, fof dgteranining ife plaroeeiifasgpen trapstpmmeh A

Vi rus, r - MR- . %Q,% : 4l o] US,
for exafrzrgl eg@&%@l@&@%& é%@e%%%m\’/ﬁ% 4 ;lé/%;i?: enrlérr?ﬂ%%gogpe |t?|ﬁ§ﬁi\¥|{rst£§mu:‘l or
exanpl e ATCWiNBakHd DARCCIVRLIRS Mol. RTCRR, 6U2):165-18Ad ATCC VR- 1252; and
coronavirus, for exanple ATCC VR-740 and those described in Hanre (1966)

Proc Soc Exp Biol Med 121:190. Delivery OL t he conpositions of fhl S
i nvention i gf%‘"‘&’é‘f quiale fop germyitting integrafign phihe helesolaeays sequence e the Rlan &P s .

Q her del i ver yisoRhRfienB d THEE g eI naRRpboashuente arishe file fof XM gRus
nucl ei ¢ aci d expression vectors, polycationic condensed DNA |inked or

unl i nked t orekprhbiratiomesavrthas Tisequanensevhichgperngorapdoamipseation@éa hygeralegqug pxpsgssion

08/ 366, 787, fil 2! : ' -

3: 1 47-1 éﬁ | Fﬁ%ﬁggﬂtﬁpﬁéggpﬁﬁm’?‘gf %‘?‘%ég?gﬂn%?a&’?e%%%&?ﬁlb%gh ol s’%%%%n“’“’”d
2641 6985- 16987, eucaryotic cell delivery vehicles cells, for exanple see
US Serial No.08/240,030, filed May 9, 15J UL 2002 WO 991 36544
PCT/ 1 B99/ 00103 -38 1994, and US Serial No. 081404, 796, deposition of

phot opol yneri zed hydrogel materials, hand-held gene transfer particle gun,
as described in US Patent 5,149,655, ionizing radiation as described in
US5, 206, 152 and in W92/ 11033, nucleic charge neutralization or fusion with
cell nmenbranes. Additional approaches are described in Philip ( 1994) Mol
Cell Biol 14:2411-2418 and 5 in Wffendin (1994) Proc Natl Acad Sci

~Aa 1 r~mo->a A S - -~ 2 " - e Y I
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A pol ynucl eoti de conposition can conprises therapeutically effectivé§arihuis]
of a gene therapy vehicle, as the termis defined above. For purposes of
the present invention, an effective dose will 10 be from about 0.01 ng/ kg
to 50 ng/ kg or 0.05 rrg/kg to about 10 ng/kg of the DNA constructs «in the

i ndividual to WH B is administered. Delivery Methods OngR-figsoiiost ed

t he pol ynucl eot'I dt corrp05| tions of the inosention can be adm ni st erec?
directly to the subject; (2) delivered ex vivo, to cells derived fromthe
subj ect; or a(mﬁi)noﬁdQ sichtak anfnelﬂlm&xx piregslinen Obiter DNArse@@idas 1R 6dindddadtiehdd functdie

subj ects to be ated can be manmmal s or birds. Al so, human subjects can be
treated. Di I"éaé’ta g’ﬁp{Fé?’S}"b‘Ihef"Pf&’rcaéhsplS@WPl”b H&ahi | | general |y be acconpli shed
by injection, either subcutaneously, intraperitoneally, intravenously or

i ntramuscul LV f a tissue.

conposi ti on?h(%élﬁaé{ gﬁh Fé)?e%@?hs énf?g% %% eét r]}f“‘?etn%n h }géée loﬁga%g‘"h %Bffésgorb?as?g

adm ni st r at if@rexpresdiardef the protediy) oﬁthnaUyuaaszl,rrhdﬂd: smr 18t dndNone MR FoNtcAsE @RS ,

and tran derpal or transcut s .applications see W)98/ 20734),

needl es, naﬂgﬁﬁg YUNYE W?n%’g’%r A€ ’e"%‘gﬁ‘@'& ei“?’%sé'tof‘ré"ﬁfe“ﬁéi?l gRotain Wy adgitien dose
schedul e or t@themktuowgsusqﬁ&em%ﬁdaaﬂ.? k@puer¥e R Qelfo Wi eldniiBts SXprothotét rélgbd, pahys and
reinplantation of transforned cells into a subject are known in the art and
descri bed i Mveznslaiad spgures mtlmamoeéemﬂd%mog whethergr nqt ﬁ‘eé)(UWQ/lcgeﬂe comes
application r rd

hemat opoet i %qnﬁ?g/édr(ﬁlh%% and%r%raaggrgg angae}]gq ﬁlté@g]a@(g’l Fé&}{ c}’lrlﬁrr esmc]nfm

1 5 JUL 2002nxe38e¢s36 844" QD) dnBOSH thhE:Btte ﬂmwﬁams}ahdemondnﬂapaﬁ-lemsmfg viettot. ei C
acids for both ex vtvo and in vitro applications can be acconplished by the
foll ow n procedures, for exanple, dextran-medi ated transfection, calcium
phosphatlB pAekstsiplogeyssading sedpesice mayhs dprany drateim Fedqtiag {q e preganbinypitiest The
fusion, ele I I

[ posoree, - o e AR e RAER BRI Chocl Rl Pk v il hig ong
known in t héragslacati®orfyheugbteint 2s dpprapridtep andypillusally bleanysepence mch@uglp@@uhl ons
In add'“"”&% bigin g%@g%?s%‘é& Gt oF 1 &9&:&8&180%%%{ in?r m&” r 38 oSt feSEE ! Ded
above, the {1O1F SWH I on agents can be use ynucleot te

and/ or pol ypempdctiftonabinjtiatibi regiva. qu Hedby & gpriel vdeh i];&xﬁmcbacﬂrmhﬂo@teel during

pol ypept.ides whic ncl u wi t hout sorruc0| d A OR) ;

P F anat artsi n EBiSnaiopy R SHRIPYPE A CSEnaheerhist Mt s Eh Bt ot TaiREn b1 b AP |
interleukin rovidéttﬁftf'zﬁiﬁl@%wngfﬂx@?f@ﬁi{bﬁntei’@@ rIQIﬂW@,Q@an(S)tdfﬁméﬁtlvﬂg be
factor (GM granul ocyte co ony stinulatij ng factor (G CSF), nmmacrophage

col ony sti qeatgd framitlsy Celln ch they prsexprassed and gy pe %ﬂené‘y W}’ﬁsssoml? Y
Viral anti 9ehSetion 4 fhe@Sart B46ds AREal R SHe Bk Eﬁltell%ltﬁélﬁﬂ 18Rr #&AHe enibsiferm Bf @k ei ns

from 15 other 1 nvasive organisns, such am no acid peptide from
t he ci r cunspesdo ABhiledt jsmet equr@fthﬁiltmgémuhﬂsﬁmled @mmcklﬂfdwhﬁb thmg protein is

B. Hor m)st Mdhc@éﬁ' % radfifae sgehs% tlgﬁgﬁbgﬁm %%on%ﬁmepe%?rh %%% il € for
exanpl e: rmnes Ssterords, ogen rogens yrol d hor none, or

vi tam ns, foI ic acid. 20 C PoI yaI kyl enes. Pol ysaccharides. etc. Al so,

pol yal ky| engirk YHetintaddexprestibd ot sivddigand pr6dudsill e B a eucaryotic cell it is de51rable
pol ynucl eoti des/ pol ypeptides. In a preferred enbodi ment, the polyal kyl
glycol is pd Jeemiss wisthesppycroruoniof thesinned aene coptaips sequgnees which ﬁé” %HE‘EPH% i des
can be incl Hg@ag in dg ﬁ}fﬁ{e%t)&'g o SHRAAREY. ﬁfso tshd.- §uc%§9§ﬁ¥agcr¥e§]?of the "intron"
pol ysaccharide is dextran or DEAF-dextran’ Al so, chitosan and

pol y( I act i deegien mhyeciohdusyed 2&prEvent bstdsa pertioh thlprcsmgleﬂﬁa@ ad @ $4lyedpiron code,
pol ynucl.,got ide/ e encapsul ated in |lipids or packaged
in li pos2 me§ 5? ?‘bdrl%g‘b‘&cf‘é&le\l/gﬁgs ?6 ée% subject or to cells derived

t herefrom 15J UL 2002 WO 99I 36544 PCT/ 1 B99/ 00103 -41 Lipid

encapsul ati gfe 'véct&eca\%@}nwmaﬁamwcﬂ?ﬁ@o Haxhtréans r:z@esam&omér@bmaﬁ&hab&amyt 0
stably bind or entrap and retain nucleic acid he rati o of condensed

pol ynucl eot itdesferothe rqgombpmdm&t Coosswaih Mr@enbﬁlmewm 1PeHSr 1985y The esnadignd
1:1 (nmg DNA m.cr r. e of
i posores. adviar ey &R ok RafiersBinGah il ceh B find By R bR RUED, ©
1991 ) Bi ocNamre 298) 02}”9,519&21 aAnoilﬁgﬁxeﬂhoflb;f iiStorteation mgemcle(nci%@)eghbhh is high
Enzynol . 101:512-527. Liposomal preparations for use in the present
invention include cationic (positively charged), anionic (negatively
charged) and neutral preparations. Cationic |iposonmes have been shown to
medi ate intracellular delivery of plasm d DNA (Fel gner ( 1987) Proc. Natl.
Acad. Sci. USA 84:7413-7416); nRNA (Malone ( 1989) Proc. Natl. Acad. Sci.
USA 86: 6077-6081 ); and purified 10 transcription factors {Debs (1990) J.
Biol. Chem 265:10189-10192), in functional form Cationic |iposones are
readlly avallable For exanpl e,

wr a ”~ I I 1 RI1I KNI KRNI 2 "2 1.1 e g e geeaem—n AR\ I o




(1978) Proc. Natl. Acad. Sci. USA 75:4194-4198; \W90/11092 for a 15 JUL 2002
description of the synthesis of DOTAP

(1, 2- bi s(ol eoyl oxy) -3-(trimethyl ammoni o) propane) |iposones. Simlarly,
anionic and neutral |iposones are readily available, such as from Avanti

Pol ar Lipids (Birmngham AL), or can be easily prepared usi WRY

avai |l abl e nat eﬁ%?gggg“éuch mat erials incluyge 20 phosphati dyl %6‘?’?92@”3

chol esterol, phosphati dyl ethanol am ne, diol eoyl phosphati dyl choline

(DhODC)l, di olveloyihpmmﬁh@bxbeﬁyﬂiongiymn_?ﬁni@m ;hcdﬂuflbie@MH pmlces kxattx)i'ndué matéix of )
et hanol am ne ann ot rs. e nmaterl al s an also pbe mxed wt
Che. DOTHA A DO ARG NGt Bifess K et Vs s 20 20t 102 SnhCh I or
neki ng | i pOSMNRE 1981, Plrkd) @8L3I0EI38 idadthifig PrBecldnlbaliBRMIbS bite lfaﬁ‘do@,_seffm td Bate

| i posomes can conprise nultilamrel ar vesicles (M.Vs), sma uni | anel | ar
vesi cl es ( Strmggpnic bagleyy Yiepangtheimetheded intgaductiog iwokidde fusjomgs protoplasts wthiothes

| i posoneznugl.ai I ¢hiGedm! exe [ wn. i.n fhe
. Soe og o GeF ST R G R= Th iU PR Stiu R g D188 MBI 457
Proc. Natl| . Nadadka8cSci. WWBATT, 3820886341988, Papahadj opoul os (1975) Bi ochim

Bi ophys. Acta 394:483; WIlson (1979) Cell 17:77); Deaner & Bangham (1976)

Bi ochi m Bi ophys. Acta 443:629;, Ostro (_1977) Biochem Bi ophys Res. Commun.
76: 836; Fr allBg/vector omp plspbejatroduged|into fhye plant cglls by elgggroporations, (Frommyet glg Fpociar!

991 36544 P . &3 : tr r Pr

Nt | Acad SErUSK. Fatnqe it Ry T i ARG, farh SphE bEilsprdibn fy e
Szoka & Papatraahico pbpikosid$ ¢@Fa)ing the @eidatonstAca dElecBidal inislses & Hidb field ndength
Schaef erzRi dder.. ( 1982).Science, 215:166. E. Lipgproteins 5 |.n dition,

" popr ot &1 nEVERIHERTEbiFE LS pATE i Sae Mo PRt PR & B ot Hectronsrie
del ivered. Phunrgbeplans reformaly @llevallsdivide,dad foih plafied@ilbsncl ude: chyl om crons,
HDL, )DL, LDL, and VLDL. Mutants, fragnents, or fusions of these proteins
can al so be used. Also, nodifications of naturally occurring |ipoproteins

can be usedAllplpsts feps which progplags qapbe isglated and| chlygshto givg hole eegenerateg glantsigen
del i very of i.de - : I ' ' ' .
Pref or ab y, °F PRRHECERY (RERel ifeipn S BRPORIT gyt BRGEANRTAREERNER e | o
del i ver ed, mansfirted genicarlgiskinov thatgpeactically ail plahis dachbei regenéreted G oslturedeells or

Nat wal | y_ocgcurring,l.i roteins.conprise a.lipid and a protein portion, The
prot ei ' Bor P NPl o dmiea K el mpinCspesips o ueafite, Sy berh sl Bk a, g
C, D, and Eofhameeehd&funies aldalegelabidad Soie Alifable lints Alclub€ dsrexdnigle, Opecies &S the
contain several%ﬁrot ei ns, designated by Roman nunerals, Al, All, AV, C,
Cll, ClIl. BensranFraggrp e Mediaoeoe Shepryelis: dbyabiven Zrigeswida, dgggr Giteitsn Linkgy
exanpl e, nNaGeRlidm, OFeMhs! Deu&BYArRBIdepS) BreQIR RapABemSf Siﬁapiﬁ,,qngpa,aoﬁus%umpver

time these |ipoproteins |lose A and acquire C and E apoproteins. VLDL
conpri ses ADagra,dyosghem. bysensrsinneNVisgtiangHolawwrfieraiss Dgfialisy Moeranas:ichgrigm-pL

conprisgg a [ d,E mgt o RS AROPEIAIBhiAm, ar e
known agg a?@yéfgé’%? ?%Cé@'af %,m"?)cg)’rA Qg’%'ﬁe, }}fe)'gfl?loyvgrf pjfglglg’)eﬁzé Annu Rev.

Bi ochem 54: G9Ricurk,dRenkisd@8Ranidulus,Sepecide Salpilosslis, Caduinis] Btwalive (Fhycine 33 8iumJ

Bi ol Chem 261: 12918: Kane ( Q). Proc Natl Acad Sci USA 77:2465; and

Ut er mann ( %@%ﬁ"’%s&é}'@?" gé%a Li poproteins contain a variety of |ipids
including, triglycerides, cholesterol (free and esters), and phospholi pids.
The conposi "Meg.ﬂs ber réddRerhtidtl B9y ¥k ocidsto NALcHs BF bMnRCGH bAdRdly|d ROPNSIbEIONS -
For exanple, chylomcrons corprise mainly triglycerides. A nore detailed
descri pt i on trefsfarmed piotsipthsts Sontamingenpies pf thebeiriplpgous ewa isfrsigravided p Hlus tiFfe can
be found. for. ex | : e v AT
the Ii p?as gsrfgg%%d@é%otogq%%%p‘r?u%%f%ég}r)‘%%ﬁ]%ﬁsoféqtgﬁ]@é?g%'r &qtgl?ﬁg?{)ytf rir?i!g'():’ept or
bi ndi ng act ifatirayion danebe indupaksfrdrh the dtoplapiscpercmn. FThese einbryohggminateas natural
facilitate hygrogho ic int er%ti on and assgci ation with the pol nu%lseo{]i de
bi ndi ng ol RAMES to fofg Blanis. 1 357 SUNNES A8 eHELPEHY| BISTOWIES 2RO PRT | y

occurring | ihBoRmed siciss 6@ 8R dheRinaked i dl@rﬁld%faﬁéﬁubw adll ERuBERIYcid dnd@adlinen,
for instance. Such nethods are described in Meth. Enrynol. (supra); Pitas

(1980) J. Biwbhmediupsespeidly-forsach weciesv Rery apd dfpldy. Shogt and rpetyrarmaliydeyalgp 750
Li popr oty n%lfnﬁﬁ kﬁne%lxﬁ? BRicRhOLpGeduby Mlnde#:rid_ro(ﬂ t%r méEGR R heR oI BRdish MY
expressi'on of the apoprotelrn genes I1n a desired host cell. Seg, for
exanple, 5 Atkinson ( | 986) Annu Rev Bi ophys Chem 15: 403 and Radding ( |
958) Bi ochi m Bi ophys Acta 30: 443. Lipoproteins can al so be purchased from
comerci al suppliers, such as Bionedical Techniol ogies, Inc., Stoughton,
Massachusetts, USA. Further description of |ipoproteins can be found in
Zuckermann et al. PCT/US97/14465. F. Polvcationic Agents 10 Pol ycationic
agents can be included, with or without |ipoprotein, in a conposition with
t he desired pol ynucl eoti de/ pol ypeptide to be delivered. Polycationic

e e ) o o, T



upon conpetition, or direct reaction, or sandw ch type assays. Pr ol 8cbiL 002
may al so, for exanple, use solid supports, or may be by
i mrunopreci pitation. Mst assays involve the use of |abeled antibody or
pol ypeptide; the |abels may be, for exanple, fluorescent, chem |um nescent,
radi oactive, okydyRedap! ecul es. Assays which amplify the signahSef J,Ogmat he
probe are al so known; exanples of which 1B-are assays which uthlze iotin
and avidin, and enzyme-| abel ed and nedi at ed i nmunoassays, such as ELI SA
assays. Kit shisontadbieeulwe. Iif timsetioeh \agabis ias cantcblled nicairegemgatioh & faibpreprpiicaie

| abel ed reage%ts aé@ constructed by packagi ng the appropriate materi al s,
i ncl udi ng t h& “tions of the invention, in suitable containers, al ong
with the remaining reagents and materials (for exanple sui tabl e buffers
salt 20 sol uf, ) r as
i tabl o st 0P SsuEh CellpREGHARE, Lluchhd SRR 1 RS e oRFe

"Hybri di zat | detnatiedly the praein ey assmvauatfrmmthefwhbmmnucwa«tret}mdesiteﬁmttemfet& to

one anot hgr by hydr.ogen. hondi i call guence . W | | beflxedtoa
sol i d suppor'f‘y‘?i]ﬁl nt"ch ett"% lptowp'?fneg’}élg‘f FdB yyt?f’ %Ogllefff‘f :‘%ﬁ terRiyFlys thipemiyos and
sequences W dnhbrid@lesshalf Ssddd 6t oBRNBIaG tissié by BB ARQEANS rdlsHﬂ)%rto fepash dnd Qéaﬁatetdhat
favor 25 hydrogen bondin Factors that affect this bonding include: the

type and vol RIfgindetwsp 9@%‘@“‘1 fissugst il bwntxm)@mabfmuepenflqdrm adpffersplutien teaetrievs;

agi tation; agemfeSprbinb! @%ehma@t}rem dtfoh Gn@plrA i et gyrdﬁtxsﬂ He ! o5
sequence to the solid support nhar S reagent or ) ; concentration
of the sequemluést;he ms@nbmam;pnmou rh’d@xnttgrspﬁmneampetme plamtygﬂn adyolmimas widlbeof

seqguence sul fate or eth |l ene gl.ycol):. and rin of
he vasnithg Etisate Pl B i Shoar St ey B lopba ik

[ supra] Volune_ 2, chapter 9, pages 9 47 to 9.57. 15J Ul 2002 WO

99/ 36544 PCTrBgsterialSysiems 5’ » St rj ngency” refers to conditi ons in a

hybri di zat i avor associ ati very sim/lar uences
over sequendelerRLebRRy PLRal s BRRRE Bt il A Bieis AL BeLE SUINASEERE an
sal t concentdapdbleOst birtiing wctgal m@mymdme andSiniia@igOnié aRinetryand 30) ttfscAgién drel ow
the cal cul ated Tmof th %/bl’ld un ) y. The te S}éature and salt

condi tions &9 ’&Els"élﬁert?@ "é‘F‘?ﬁah%?ﬂe F\&‘k@m%ﬂ?’ﬂe‘ ”B qarﬁal‘im“%@?tl%nt s
i n whi chysanegies wich &eamycpldi ploRiialio lthe? £ endé¥ th EddfigSsequeRed) Yk krethséMtidnO
the sequence of interest and then washed under conditions of different

st ringenci ednitigion regiorisualy uae!udsﬁ an RijA M@@@e bigding/siteiand E@’SPYW“@Q)WEZP%S“M en

per f or m ng, %y”?? DNA
bei ng bl otte’f‘zl%acrﬁﬁ?1 gggl/p V\l/liede%{n%'( Q“reggg g&g&B % ‘he se (&&cnricagem

bei ng det ectadihcent Wﬂ@ob’mealse amtlumlteoeft Whlmé RNAgmh'tsss) beigms bhEhesdpachios ghepzits
\]/_8”5; ?0 n?_‘gnémesg*ve reggjatselg rgmfl c1)rlna(t)ranscn tion,; aﬁ gexﬁ r%?sscpr c%cﬁelfxép li)mE Ia'naé%e%rgtlogan%t to
genone. 2or therewy znhubwnhmn;btyon pﬁh ;pwﬁb gaike (clﬁnsutumm;amﬁio:ﬁhimcmhdm the absence
blotting, hyhridization, an i mes, | er ampunt of startlng
pol ynucl eot i H&ELALYR Jegy c‘%‘? 9?"‘['?}01'01’“ B;r ‘Hﬁ‘spﬁ%thvetf&g‘ﬁfgléa may fe
exanpl e, a s.icﬂﬁb&nfyqogenasaﬁatogﬁaﬁmmﬂg%efﬁﬁ&caﬁﬂhVif ,%resems%m loRintal (55 Of
only 15 1 hour starting with ~g of yeas for two hours, and
hybri di zi ng t &re BNA pelymerssafiindingsepeesseindxampi oépgqnpgctma@r prateisy in e cateholile
manmmal i an ge 0. e | ot
overni gnt ,  shg s ICRY, YRcPRt:ARGR, PaLuSh B e b by oo i 8, 2
using a Zfrobcmhg){RaybaadtbemI (1884 Alznﬂ??ecrﬁdnergw t 24 uRdgulatpdiemprassiopxpaystberefote ee  of
~24 hours. Seyeral. factors. cag ag;%-ﬁt the nelti ncL.tetr%era ure (Tm of a
DNA- DNA hy br i ieiRasiixe ff Ifeﬁ%“vﬁ’rt g0y RS sahanpine L sduRng TAIFCnPHIL est . and
consequently, the appropriate conditions for hybridization and washi ng. In
many cases t AITRhAGRY BrobRe hiE Jl Fhlekqfaonl y
encount er ed é&g?g{gﬁg&ﬁ%ﬁ%@?ﬁ | éngt'h g?lrél) ?8? © cont er(r)lt tof e% he

hybri di zi ng &eqmbnmktdaprdmmhleseﬂmmesdmw&@l Wgannletdbohmnndﬁn@cﬁwewgal@fw*he

hybri di zat i on buf The ef.f t hes tQ

appr oxi mat egl %t H:qare'g ee’qatﬂag %A’O@ff llda 18%@ al{ﬁ%c C{dﬁﬁﬁ?r}xggpl%[l%lge
C]-0.6(% or;sraﬂibdeaequene&weﬁvéu fﬁ(rﬂ/@*bg'mtaﬁd’lénzymbb&meh &£ tryipsophire(@p| Goeddel e al.
concentration (nonovalent ions) and n is the length of the hybrid in base

pairs (slightly nodified from Meinkoth & Wahl ( | 984) Anal. Biochem | 38:
267-284). 15J UL 2002 WO 99/ 36544 -46 PCT/1B99/00103 I n designing a
hybridi zati on experinent, sone factors affecting nucleic acid hybridization
can be conveniently altered. The tenperature of the hybridization and
washes and the salt concentration during the washes are the sinplest to
adjust. As the tenperature of the hybridization increases (ie. stringency),
|t becones Iess Ilkely for hybrldlzatlon to occur betmeen strands that are

o o o o o r b1 o o o




5 also be hel pful as a | abel to detect the fornmed dupl ex. For exa Igwuﬁﬁm
non- conpl enmentary nucl eoti de sequence nmay be attached to the 5 end o e
probe, with the renai nder of the probe sequence being conplenentary to a
Nei sseri al sequence. Alternatively, non-conplenentary bases or | onger
sequences can be interspersed into the probe, provided that the probe
sequence has sWPPM¥P4Nnt conpl enentarity with the a Neisseri BFT/HE0MAte in
order to hybridize theremnth and 10 theréBy forma dupl ex which can be

nybr i di 22t | ORPb FGRG, Feeudneae denaroelrd. (BBT) NebhatooRennt " ThelFi e

For exanpl e pafear, msag n;m AD03EME bGBEPN61214BTETEH S hoRatd@/a§ gfaﬂ{oeeﬂs MerRf
t he anal yte sequence, the nucleic acid probe typically contains at [east
10- 20 nucl edMeienam O8] Thnigningm! ptprieron androthes misteifee Blb/r"ﬁ’f@?" § €ddi Ggsser)],
nucl eoti des y,8L I !
general ly reawé%ﬂcg%dg?a?%ﬁphgﬁé%gfggqg%ﬁgornn?égzud p|2§ aénﬁ!?? ﬂtjs th%{m 6%%/%96
conpl exes wiptdmditrsystemylsatpeavidensdfid prompgtetrequnoduced by synt hetic
procedures, such as the triester method of Matteucci et al. [J. Am Chem
Soc. (1981) /103:3185], or according to Udea et al. [Proc. Natl. Acad. Sci.
US.9 ( 1983 ')a@e;wnqswbetf progioterswhie daIekRGr inpjreAlse; flughprasdagterish pogoters.

ol i gonucl eou=bfi&a§,watm§dr5§5§am?&o;r bRueherbesle bQ&Ele Br gctehbﬁa%r\{%eﬁofema})e
sel ected according to preference. For certain applications RNA" ar e
appr opr i at e be Fanedoyithethe epspsin seanepess of anpthir bacierial embacietigphisge prnmgtep@mnwa eg.
backbone no at

can be. used TEFEbB BrorBltf (URLR SN E D! RRh RS, (o BRI AR B
nucl easd0r e promionen «:mnpﬁmd of &th 15 premAgE aumlac &pérge seqd8SthatGel regulaad rby the lac

25 popti de FREEF LAmmReE A 19" A i 551 s Gubper 02V Ot i NoResH. i BIELH
15: 224- 229; rRuehasrelta bedteridl prothdi§ad ma_llJ&TIE\gfhl@Jocg@Ang%g&}wtexéMrﬂﬁ%@étéﬂé@&ygmt he

pol ymerase chain reaction gPCR) i s anot her well-known neans for detecting
smal | anounthat Baveithy ghility iq, bind bacterial BNA polzmgraseagnd; igitigistransopatien. fx nalprlly s et

al . [Meth. Bozymm incafl S0 é old

4,683,202. Two Irpf"(r?é’ge%ﬁn’)ﬁrc’ bateiabbigt hy Rhiso bErcRAes it ( mbjitole RRATpcrsse

991 365445- 4® @@ch Bigh l«yels 0Bexprestion ¢f@omargg@qs lma@k@w@eaab@lhacwnap eTaRMNAt o
prime the r

ybri di 7o t Bl Al gy EA RO RReEROHERE St i Taligns sl flong . |

to ai d w t hMbipBiek /& HI3; Takoy enal, (1085) Mamv[zxrleAcddoScm&th%] an edchmuma\mhn@nt

restriction site. Typically,. su ce W nk.t he desired

Nei sser | a1 BRI G b8 SRcor il A e ioptes memetes b BLE €0 QRIS FRPger
nucl ei ¢ aci dsp p678%1}.he prinmers using the original target nucleic acids as a
tenplate. After a threshold anmount of target nucleic acids are generated by
t he pol ynerase, they can be detected by nore traditional nethods, such as
Sout her B0 bl bt aiditigitora fumxlmgna rem@ensedvends, & efficiens rihesdme binding sitsds ﬂwlspﬁ“b@é

w | | hybrldzetote |aI )i
MRNA or c “EENPE" de {.\E %S P %g%yﬁggggﬁgo{ﬂh {hté |”‘}?1)8 ?ﬁ?lﬁ uletes %e@écd?t?%ed
i n Sanbr ook Skine-Blalghrav {SR] seqmmmrncmmmﬁm@hemdérr (mT@rRNA aisdquenca 3-9

e much oi OGS 31 eTaE ORI S e B PREEEao Uit Bt aueer BUBREI 4. U Zith as

ni trocel | ul gagre 797845 The SD SddRGIGE fs thobigiaXd PReRte! thding cﬁ?tﬂﬁmﬁd) tmmimeoxam@ thdﬂen
washed to renove any unhybrl di zed probe. Next, the du (gg exes cont%llr%:ll%)the
t

| abel ed2pr opdiring & baies betvesa theiSD seqpgnesandyhe 3 Aed pfrfolse/i 165 IRAWESiedge
radi oactiven eﬁ& Xxﬁxgﬁglnﬁauagoﬁﬁglsg Tikdds G mbsEnddRRNANGE, Elo%fcﬁﬁRe%ﬂan‘éﬁ@)w

bi ochemi cal ta and sequence anal ysis pertaining to Exanples 1, 7,
13, 16 and D@velamptec@qnvelrxyreswrt I(ﬂdOR:E Goldbgger)u Lo Smpress lepkaryoticagepes 28d . ML
and M2 are nol ecul ar wei rro dica 8 e
mai n reconbPi? WOtHrgS'lfﬁ@?tg ?kn%rqs m,g%mrb%(g( % 3 ‘Egg i ?’lajlcr)%hogop %Mr:ai n
N. neni ngi t belRs i FBheACHiS asl. MWJD&Dﬂr CTd?:lﬂgﬁdIMbletmrNMaﬂmﬂ ngiti des total
protein extract; OW indicates N. neningitides outer nmenbrane vesicle
preparation. In bactericidal assay results: a dianond (1) shows prei mune
data; a triangle ( ) shows GST control data; a circle ( ~) shows data with
reconbi nant N. neningitides protein. Conputer analyses show a
hydrophilicity plot (upper), an antigenic index plot (mddle), and an AVPHI
anal ysis (lower). The 25 AMPH program has been used to predict T-cell
epitopes [Gao et al. ( 1989) J. Immunol. 143 :3007; Roberts et al. ( 1996)
AlDS Res Hum Retrovir 12:593; Quakyi et al. ( 1992) Scand J | nmunol suppl.
| I :9) and is available in the Protean package of DNASTAR, Inc. ( 1228
South Park Street, Madison, Wscon5| n 5371 S USA) 15 JUL 20p2 V\D

A~ ASNAA™ A A FNANYT ] 1 A D AN A NN T o, o o o o o .




10 in the ORFs, as predicted by the PSORT al gorithm 135 JUL 2002
(http://ww. psort.nibb.ac.jp). Functional domains were also predicted using
the MOTI FS program (GCG Wsconsin & PROSITE). Various tests can be used to
assess the in vivo i munogenicity of the proteins identified in the
exanpl es. For exanple, the proteins can be expressed reconbi nantly and used
to screen pat WoR3&ét a by i nmunobl ot. A pesitive reaction DENBEANRe
protein and patient serumindicates that™The patient 15 has previously
nmounted an i o t rotein.in question ie. th rotein is an
i munogen. ‘?’h%%rr% lﬁ%@fl r@%ﬁbeéf g%&g%%ﬁrgcee Ultméy‘i‘%lgrﬁw‘fevelq‘ﬁ%ﬁerﬁﬁyo% ‘ﬁrﬁﬁ y finked
protei ns. ThéthriecDNAI malatulg) irotvkich casanheafirsiantigo sddmahé Hrertiinds 6l alvaypbepar e

antibodies eqg. .in a se. These cap_be used far direct confirmtion that a
protein is MEHEATR. Wﬂggﬁseenﬁ‘%f{éﬁh ﬁl?ef"g]é(g?ta’ﬁé?fgﬂnl Ig&esérﬁ‘?’i%la?/“"(‘eeﬂ.thefwﬁfﬁ?’é%‘&ent
| abel | i ng f gfay 6ACIRved BOmIIR proteid B ti;eazry\dnh!ibaiiéﬂ@m{cymrgh%ﬂoﬁid%gb} ér?]ﬁ"leﬂfq gR&NCe

of | abel 20 on the bacterial surface confirns the |ocation of the protein.
I n partiéul 88 i teincehatignvitly a heaterishmethipine N-em)inglpertidassdBPOA -8R T 2573,
purify and biochem cally characterise the proteins of the invention: A

Chr onosoral _DNA preparati.on N. neningitides strain 2996 was grown to
exponent i al TP & Sﬁrﬁﬁﬁwte@‘W8gﬁﬁ exﬁffﬁ%@sﬁé‘@”bf ?F@H%‘F‘? GerRg 1B
and r esuspeNdeshihdp&iibn Huh tRiogéntYbadtesihlQEdtein, F0Mkr btabR pitdin, isHXENkdHRT AvendHB) .
After 10 mnutes incubation on ice, the bacteria were |ysed by adding 1 O
lysi s sol ut Plidipteraieasns seding seqpengesidpga pxpsessipn, trsonstract voifl pravidg a Sesioyof thefiwo t he
SUSPensi On Y% olaBia Ybilefiths dlor Smdi& thelbactertophBeeliamii Afl/e3%244 be Ul
2002 Pd/|599/_851039cﬁ%_ur§. Two pheénol actetlophtlecam} (eﬁ&?’%%ﬁé’?%‘%ﬁb ’8)
and one 1ChOegnhinsu mforaign e¢no hnd expressedl inchattera; Themsuling dusiamkaecinpueferablyAeins

precipitated.. ddi ] f 0..3M ium acetate and 2 vol s, el hanol . and
was col | ect gﬂpet)lf?/raacpg(&ncte%%ﬁg@ﬂ%ﬁmﬁ'ﬁ% t%gﬁvg e\%’écsen aﬁ%ﬂ'o%}?ﬁ"a%ﬁhf i?re?%b/%ehe
et hanol and[Napdi & s0{ \8d) NVanuré 3D9:BLA) Bsiof ptatdvhsldah alsiribd maderdithEseudnced ftofh)the The

DNA concenttati on S ure r eadi th at . 260 n

d i gonncl eo{afgéﬂﬂﬁ\g’?éhggiﬁf’f‘f’e&’Q)ﬁal”ff’%&ﬁﬂ% "e‘d‘ﬁi(%%i iﬂ’r‘ﬁ?@“%?zg?;mgﬁé@' on
the basis ofiobte GosliMigrosRAYSNEE, Md @as [EIORM 32434 Gehedd) THe BN ABRLAZEGAREUS B
sequence_when avail abl e, or (b) the gonococcus/ neni ngococcus A sequence,
adapt ed ¥ o RgHop SR Tt aiee AHLEIERS E12p Pr m%@'ﬁe@@&?@wé@ site dagencyampigy
predi ct ed sisQnlou R RisicGRoute SBolP il frotebis ARGGH e iidhidh o6l ihat preferably
anplification prinmer sequence I medi ately downstreamfl om the prgdl cted

| eader sequetains.a sfthdor5a prpeessieg enziyme Kegd sbiquitin speeific prasessimg-peaicaseido cleaveghd t i on

sites (BanmH -.Ndel . B - Nhel ., . or -EcoRIl - Nhel ependi ng _on_ t.he gene' wn
estri oty on apRL AT ot proichl TR WY Renod SRR Rk Bap PSR BT
procedur e waMilleséabl(1980EBioiTaciowibgy 716081di rect the cl oni ng of each
anplification product (corresponding to each ORF) into two different

expressi on s?/ste_ms: PGEX- KG (using either BanHl Xhol or EcoRl Xhol), and
PET21 b0 ( uélterpptiucly, ereignpreteinkpas|alsg be parsted Rnw|the celbby csentingnhimpesic DINA| molecules

COOCARTTCT AT T RIS et B S8 i eI B it e,

As wel | as ofdhe fateigh pepteihia bactesia [T pateshd, 8363y bl Thesizna) sequénonfragmguiaipnably encedse

primers inc I ' ' : | di .

Bl 1 e THERERPAE s T o Blbicuhd (oS ltck Bl 88 ERUPRTR ek b

t enper at ur ecedif Thetpeoteivhio kithepseireted intodlmcbravdls medit (gramnositiverbasteriaharlintgpihe pesiplagis¢ ng
the forgul ag; .Tm = Ch+. i 19t 0. % GO)
G007 NEY whigre e be e her did bt hMeran SE B LA rd ol et il

ol i gos wer eth&S-ar(@ctssing tsies, wiidi @n bt clgayedieither50vH6 @ i oitroteh@dét\srvedh th signal
region al ong,.. 991 36544 PCTI 1 B99100103 -52 Table | shows
t he forwar dpez%'d f?a v%'}lg}éé%?{%%gé#@s'ed for each anplification Aigos were
synt hesi zed by a Perkin El nmer 394 DNA/ RNA Synt hesi zer, eluted fromthe
colums in PNl dcbdid suRitle sikgial @@t dabde deritdUffom genesibiesetrerdd bdcteBA Groteifng

ol igos were precipitated by addition of 0.3M Na-Acetate and 2 vol unmes

et hanol . Th&ichanfhe &s cofeputermanbransrptein gsatioawd) Bisuindiof- §1983) 11 deprepesitdd i n
ei ther ion: ' DI > LK ger
Cambda B o Bl e o R U (0o, P e T i
adjusted to 2-1 Qonol/pl. C Anplification The standard PCR protocol was as
foll ows: 50-200ng of genomic DNA were used as a tenplate in the presence of
20-40~t M of each oligo, 400-800~tM dNTPs solution, 1 x PCR buffer
(including 10 |I.SmM My z), 2.5 units Tagl DNA pol ynerase (using

Per ki n-El mer Anpli TaQ G BCO Platinum Pwo DNA pol ynerase, or Tahara Shuzo
Taq pol ynerase).




In some cases, PCR was optim sed by the addition of 101 DVSO or Soul UL 2007
betaine. After a hot start (adding the polynerise during a prelimnary 3

m nut e incubation of the whole m x at 95C), each sanple underwent a

doubl e-step anplification: the first 5 cycles were perforned 15 using as

t he hybri di zati on terrperature the one of the oligos excl udi

restriction edQM¢>ail, followed by 30_gycles performed ag%%"&*g:’?%’b“to t he
hybri di zati on terrperature of the whole length oligos. The cycles were

fol | owed by olghiitke shihalridiuérie GHOANTIAN 5L ERE Prbd Nl NEadt SANIRI AL USIaRS
were as follows: DenaturationHybridi sationEl ongati on30 seconds3

seconds30- 6(rdditienl @samme thessigng see@gmm%mmdﬁsgmﬁng@cﬁmdlgsme@

secondslLast 7 [ to
the length ot FAEOEeRER R tlickbbs shlfn RS (bulFy b7 (o) T Ref A0
PCT/ 1 B991001%8 US4 9TI82; zEPpAwaéammons were perforned using either a 9600 or
a 2400 Perkin El mer GeneAnp PCR System To check the results, 1/ 10 of the
anplification volune was | oaded onto a 1-1.5% agarose gel and the size of
each anpld fildyalhs: Henserntiop Smpiauen spiuencea reopgized by bagterip asgaseylatonhmgiresrlocatEie
anplified RANTo TR I

precipitate Wi t%tr&lshﬁﬁ%ﬁh@@%ﬁ %ﬁggﬁ%ﬁ%&ﬁpwﬁ%%gﬁw ta(t%fdﬁk %glcoc%g {egﬁ%ée'

| oaded on a The§bsaguenaes dirgpethe trIlhBen;Eﬂ‘dAof anagRE A twhichroae bgtoamslatedjintochd Mpe;btgbt

si ze band was th nd |e.d from gel

i ract | on enodes By fis SRV e B Prishacioces a¥hemh e bis PoPe Senetors o
vol une of thﬁo@ﬁ&nﬁﬂ&ﬁﬁw&pmﬁ&mhgmenﬂ@@ﬂ-stﬂim&lsRH&Eild Watkr@iina@hg franCdiplidil. i S,
pH 8.5. D) Digestion of PCR fragments 10 The purified DNA corresponding to
the anpl 1% i daxapplegineiyde anscrintiop eﬂpwe@nfefaaevﬁaeﬁrgfc%ﬁam@mIWéth ErGeSIEWIaR t h:

- Ndel | Xhol ey sl 4 E139rcoﬁla9%lﬁ‘%dﬂ%glo@ﬁ-[he%é biks.and further expression
of the protein as a'C-termnus Hs-tag fusion - BanmH | Xhol or EcoR! | Xhol
for cloning into pCGEX-KG and further expression of the 15 protein as
N-term nus GBlallydieahove desaxibell cétspdnentEcomptishiad 4 profater,|sibll sefuenceqifalesired), i nt o

Gex- Hi d furth f th 1t N- t f
ach pur i 1 CEODRISIHPEC TR e FHTTAD AT ST PBPese I KO DR Ge)

Wi th 20 uni tcandducts Bibreksisil dohgtfulc@ Bre@fdy MEnfalNedvinkgpIR 6] sidhab ahasmachrdmoaorﬁalt her
30 or 40pl final volume in the presence of 2Q the ap ro rlat buf fer. i[he

d! gestio pr“-‘&f‘&!f&’c(e&/é’?s?‘?pé}l‘:aﬁﬁhl? ?fS@alemrn@aP%én ﬂj’%t‘ﬁ‘ f‘?PEca‘{“l"B
kit, followge shgmeﬁws%w fus NSRS Et%tHeQHa‘intaﬁde P4 ;oﬁ m fosf Eithe} for
vol ume of 30 or 5 ei t her water or OrM Tri s- HCI 8.5. The fi nal

DNA concent reaplleasmrwm§0rdéqmgﬁnd@dlpbi]callo%lag@d1m a gesllices| eyt be(ﬂﬁh?f rachighsorilew ¢ he

Voctors ( pEr2BLhEhEEoIRR°H s APl BT R s R AG TR OllcB) et R "0

doubl e- di gestong abdut B t&ﬁbaunlzm(s and uﬁmkt)habmsl(rtocetbbmnw@nam domaid M@ @ihigheepy i on

376 ar B o e v Pty b S o e AT 4 250 70

whol e di gestglami@Eitela MpBgRlotsdpglmbet fe2tddaiagl be Sldcis pizpahiding upan thdéffect of

di gested vector was (ﬁgrlfl ed fromthe gel using the Q agen Q Aquick Gel
Extraction Khg vestonanghe fopienaoted) ptBehdSh SouL of | OrM Tris-HC, pH 8. 5.
The DNA concentration was eval uated by neasuring OD~~ of the sarrpl e, and
adjusted to ocafure. 5
The vector p’é@%—lgel &’e I%L(?rrg;cfw:12L &ém&%#ﬁ/@g %t(ra& érg?(rmji §J°%§"“;%S%n encodi ng
si X histidi I’iﬁtegﬁﬁhgjwﬁﬁ)r Upttradagvécord inaaltyncontain at lcalstemeagcmemememahelous to the
cont ai ning the |l e cloning site of the.vector

& oning he Mg G sone B Ganh e eiah i et JpBURORS P Botrdramy

purified, V‘%&dﬁ:&%@b&%&%dﬁ&é&?bNJAOmamsl VB arkiGhe bittedial tid@hosemk UR@ oOf
20p1, a mol ar ratio of 1 fragment/vector was |igated using 0.51 of NEB T4

DNA | i gase (exemplenmpmung)vectpﬁ coprErupieduitRRA Srom VEOw Far s srafgpintegrrieyo {15

manuf act ur o1 pacflie GRARbAR. BT DohaLE AleeBATMLETRGRA! HEE ol carom;n;seuas

I n sone experi mants ation was perf of med"usihg t he Boehri nger d

Li gation Ki tbapteﬁqbﬂamrngnsmeomqumga;tur er's instructions. In order to

i ntroduce the reconbinant plasmd in a suitable strain, I OOp.1 E coli DHS
conpetent 15 cells were incubated with the |igase reaction solution for 40
m nutes on ice, then at 37C for 3 mnutes, then, after adding 800pl LB
broth, again at 37C for 20 minutes. The cells were then



centrifuged at maxi num speed in an Eppendorf m crofuge and resuspeh@le’é“imz
approxi mately 200p.1 of the supernatant. The suspension was then plated on
LB anpicillin ( 1 OOng/m ). The screening of the reconbi nant cl ones was
performed by growi ng 5 random y-chosen col onies 20 overnight at 37C in |
either 2m {p 2cRIC clones) or 5ml (pET clones) LB brot hpey/ H98a0963M
anpicillin. The ceI/I s were then pelletted-2and the DNA extracted using the
Q agen Q Aprep Spin Mniprep Kit, follow ng the manufacturer's

i nstructi ons,YUsuelly eftiapkromesimatendofite 38ing exiBprsion torsmadns haydiouiathusalectable impriep

i mat el di gested with either Ndell Xhol or BapHl | Xhol and
{he whol o di gielrafe ¥ sRE Bedeial e Pl P b Fard P Rsp i RGe ghr kb

expect ed i nsefetexpress€y in thdbadterifidiotlah®hmayintindd fefesWHi@Cidhdrt baedrig dsistamf foefruds 1
Kb DNA Ladder, G BCO).. . The screening of the positive clones was nmade on the
base of the cYf} atempifidlup chioramphenicolerytiomypinzkanemyan deomycia). ad jrasyrling

- 55 PCT/ | BO9/ (9103 o E&C I SR 4php e Mm'&ic;l.h@:%@l?.rﬁe%'ta%? Mﬁ&h@rm Iso_include
transforned into the strain suitable for expression of the rec I nant

prot ei n pr odudesynthetis)zenss, sugle#s thesa ot theistidivestrysepdiar, end lewairsf osynBee phttofayk.
col a BL21 (pCEX vector), Ecoli TOP 10 (pTRC vector) or E coli BL21-DE3
(pET vector), as described 5 above. In the case of the pGEX-H s vector, the
sanme E. coli shiemagveixasoms)of ieabqueleserided compopgits eandisi Ry togstheripjransiormgiion

Si ngl e reconhjepal THALBARiSn WekiSrs i aROGhI @Qnsﬂrﬂéd)o?gﬂseﬂeaﬁﬁ@%aﬁﬂegqm/ime)ther

i ncubated at 37C overnight, then diluted 1:30 in 20m of LB+Amp (100pgJmil)
in | 00ml fl| 4edstaingdipiapneplison @ deFrigped fiko @DBGeratingrivgeldr. bedaserthed@bove. and 0. 15.
The flasks were incubated at 30C into gyratory water bath shakers until OD

i ndi cat ed .exponent.i al .growth suitable.for 10.,induction of expression
(040, 5 16D PRt s Fep et o ek oans g PRaBipg decoors
vectors). Forhatdeeeplelelopddior wansfoididn intoSmat® Gh@drk, FdrRganiPld) eQirebsion PERSS hor
was i nduced by addition of eas in_the case

1 nM | PTG wher X - of pGEX system
the final corfé@htegepesioninyplia halliovipgiacten; Racillys mbhs (Rahagbal: (igiakrosoc
the final C0?@%‘%%@?&&%&2@%@;%@-&3&% a%@ﬁﬁ-%e@oé%%%%d gh/GAB LAY Eécger&'ﬂ(%Ck

expr essi on, eac npl e was renoved, centrifug in a mwcrofuge, 15
the pellet resli{Pemateke ¢/l RES1) Hnarealfdi198 ckminn el 24 1SBS- GoneR 0B I Stalionels®i e
Bl ue stainin e | 6. 5anR). an |J%gg§}d e I
resuspendlgd RFP"B@S’ \fo%sr? %ﬁar?'t er'ﬁt}\é\?%'@)% 'gaﬁTs asi éﬁ)t ;l)sggglgnaggld%}% ggo gggl 267]’
puri fi cati on.Stiapwtcorgusecremdrizi{Powelker gl. Q188 0l Ernyindn. MMicrdbial. dﬂ:GISﬁfAnwtagmcqs

pl ate. The bacteri e | | at i.nta 200, Qf LB+ i qui.d..culfure in a
eter barn s Baule ol ASDPRT bnero P 3+ hom S IU st
600l of fresyasdum and all owed to grow at the optinmal tenperature
(20-37C) to ODsso 0.8-1. Protein expression was induced with 0.2nM I PTG
foll owed by three hours incubation. The culture was centrifuged at 8000r pm
at 4C. The suyethedswobintrodyging dxogernus BYAdntd badtrsiallwets areiwgll-kpewn inttheggls and usually
resuspendgd i.n 5K P Ih . i p nj '
cotor 30 sdidedfbiR R ForkfSnay b S SRleld bl SHCIPb A Ko DR R
twi ce and cendatibdsug@ddDM$A). DN A Scafi hatsos bp @ntrodbard tinwalsacedhll exdiselsy aleckropoxatign.

wi th 150p1 Q. utat.i one- Sepharose 4B resin. (Pharmaci a) .(previ ous ed
Wt PBS) and PR EGRE S RIS JEE PR SR mdE e Y
centrifuged avai&daer d.q1989) FEMS MG olasl KeG. 60TH18, Pabrs et MBSB2 )\ et MéadleSoni 3K |
OnM cold PBS for 10 m nutes, resuspended i and gr)adedFlggwa
e

dinlm cold PBS .
di sposabl e cof%:$2; Bha-0 €36 379 aad ERrds P88 933 O &#Por4dndacilinsly [MEST ah¢l;
f1ow t hr oygh d{rt%?Cﬁb?ﬂAﬂazﬁ@sgiss@,wzrgQI 619909, é%;ézlyigmi’m]gwmﬁ,%ﬂafag%w@hen

eluted by addition of 700pl1 cold G utathione elution buffer reduced

1 5 J UL z002 a0 99) Bes4Nab@rad. 500 6881193 Doser ¢f|alit(2988) dreleicTidyRes. K438/
and fractions,coll dountil . . : ] re
| oaded on a | %?‘E‘Bgﬁ’g@ Atﬁ‘é%‘é"’%‘%ﬁ@% t\é\@gﬁg%@n Mﬁf“ggﬁfg}tﬁ &g% hc%%ﬂv%

standard br oaglasnsidQ@n Gvhdtic) EAgdht@ring: Proce2dingsOdf. the Ifilrnationb SyrBfgsiuddl ok Gebdtich,
6.5 kDa) or Anmersham Rai Mar ker, (M2). (220, 66 . 5e,. L4 3 kDa)
as standards %’Teﬁ@"&m%ﬁ%ﬁeém‘g@kglff’g‘?)h%"‘(?b‘f’ ﬁé(lﬁf{g}ﬁ g/l%égj"%{dﬁgelljs%t ia‘feﬁg
MV of  eactly CTofd) BiRRmPBBbBS Mctd 94951 & Ehdhesh ], TOhAY o bt Y1 98T HEWS MiclsbicAniatly s e
the solubility of the H s-fusion expression products, pellets of 3nl
cultures were resuspended in buffer ML [500p1 PBS pH 7.2J. 25pl |ysozyne
(1Om/ M) was added and the bacteria were incubated for 15 mn at 4C. The
pellets were sonicated for 30 sec at 40Wusing a 10 Branson sonifier B-15,
frozen and thawed tw ce and then separated again into pellet and
supernatant by a centrifugation step. The supernatant was coll ected and the
pell et was resuspended in buffer M2 [8M urea, 0.5M NaCl, 20mM i m dazol e and
0.1 MNaH2 PO, ] and incubated for 3 to 4 hours at 4C. After centrifugation,.

e B . B o o T Y

=




frozen and thawed two tinmes and centrifuged again. ~ ~ ~u~ ~~a~ NOJUL 20m)
99/ 36544 PCTI 1 B99/ 00103 -5 7 For insoluble proteins, the supernatant was
stored at -20C, while the pellets were resuspended in 2m buffer C (6M
guani di ne hydrochl ori de, 100mM phosphate buffer, O Tris-HCl, pH 7.5) and
treated in a Rypaenszes for 10 cycles. The product was cengdyikytenRshsat
13000rpmfor 40 m nutes. Supernatants wef28-coll ected and m xed with 150al

Niz' " -resin (Pharmacia) (previously washed with 5 either buffer A or buffer
B, as appr offildd bactehsglluglc Kisgiea e @t(”&%ﬁm@&rp@waﬂ@@@ \RﬁGtUIdorg@m I Byvggstinat i on

o, 30, LS B R AT LB L SRR Bl O S) F 1 DHDST Bl 0

in 1 m buff¢4:698; dﬂarandﬂd(lpsibdmﬂamﬁonmtdn Scp”oStmlp{oeooemd 1465 byl RRCF@DtAfioMaH:

washed at eit her ol d ii) roomte erature
with 2nl buﬁr'srwfg it %"%Wﬁnhrﬂaﬁg kst WBLP s 4ot (o SUBst0kImD The
resin was waghess: %fzvaratdmeqssﬁuﬁplmzrspolma%@r&%r mﬂ@&ﬁk@&l&ff@%ﬂﬁ%@%
NaCl, SOTM phos ate buffer, 20mM i m dazole, pH 8) or (ii) buffer D (urea
8M | QrM TEvs Caes. BiotegwrioghbdPadveptasgsaugl | pH 6.3) until the row—through
reached the O D28 of 0.02-0.06. The Hi s-fusion protein was el uted by

addi tion of vzt Bxprdssient her (i) cold elution buffer A (300mM NaCl, SOTM
phosphat e buffer 250nmM i mi dazole, pH 8) or (ii) elution buffer B (urea 8M
| O"M Tri s- Mepst e@es:sromwwssmw@mmme@r ordmery kil jn theraft. fAryzest promstecivlahect ed

until the OD?@@ E\g{@él B fieQ0 YA ded .on 20/ SDS
gel. K) His-fusi °r98t;%"‘.bﬁ°§° re‘lrfizlir'%é |on gﬁ’ li%%'ceroﬁmat‘?@ tg%a ?
denat ur é@ ptragseription oTraechmgtsequcscW(eg estmbtm'al gerle) inedmROIA2 A\ pgmbler wsll ngve a

di al ysis buffer 0% cer ni ne, osphate buffer, SmM
reduced gl uirﬁsﬁ’f%’ﬂé’m]}?g % 83?" R Yg‘r%ﬁaf%"&h'@%%%f’i ec‘fﬁ'l"fgée‘é‘f“‘ﬁnd

di al ysed agIhi@%ﬁmS‘ch}&uﬁl&ﬂiﬁatthrégﬁﬁn Btal¥ trdides éﬂlNApJSl?xHErSse b-ﬂaﬂlg@ft@ "TAYRS
further dial ysed agai nst dialysis buffer 11 10%% ycerol, 5M ar gi ni ne,
SO™ phosph8P¥") BEH?E?“S“WF% ioB gty Aureat nroawermey VI 7 encg@cﬂogfamc&llm one,
pH 8.8) foradgs s%rémﬁf@urvam@&eqé&ce Ffms)ewﬂlcﬁq D%@rehr ﬁtu's&'ﬂ WREI RMAd m&eﬂr gédeng
the formul a: Ppoteln }} 6 x OD26)

Hi s-fusitdn The gésyemxts rmnlaterdr (dudide) eammonoﬁortsatun@rquessmlopmses tlwearb@nce

i nduced and u uf

VB usi ng & DOASeRALSbER MBI & ARbAYRRN SRMRE ooy diF ealddng BF, 21
was | oaded rediicibg farscriptidd02 WO 99/ 36844 PCT/ 1B99/ 00103 -58 onto a N -NTA
superflow colum (Q agen) equilibrated with buffer M, M or M depending
on the solubili zati on huffer of the fusion B‘dm ei ns Unbound naterial was
eliuted by wi§Ht ig fermentieg eragnism Wb emeetivametabelicpathwary herefgre sqapencesingeding was
eluted with ﬁz%xeé’i}{ ﬁl%%ﬁé?&b@h@gatﬁww ﬁ%vx%ﬁl&xﬁbﬂérf}gus@ﬂpﬂi'}ﬂnb{& d2r81c6s. #enples

di al ysed agai nst the correspondin fer without i mdazole. 5 After each
run t he2eol inglue w@pbols@ﬁhvﬂms@dsebgﬂ (ﬁl’h@ OnB§4n044d, ¢nolass, glugokinase.ugicoserbumes
of 0.5 M sogi A e [ ce
i nmuni sat i oﬁg&%g%g%’?é&g ﬁ@%}qe@ﬁg.g IJ hl’%’f‘ %% ﬁg‘\?(g‘%é&‘%éﬁﬂ?é’prémﬁ g%m%#ngw
intraperit opmblhqﬁuctbhnadafs pims;ﬂxogf&cdfﬂmtmsc, aidpynivgekingse G’M{EBG—AGIBZWZOW

oot s oa® i Ak ST Bl B oot i Phosgha Biraisppovgss SRR B et steres s

usi ng Freung\@a@dﬂwml(lgggmMMmaﬁl&M‘ggoapd the same i muni sation
protocol was used, except that the inmmune response was neasured on day 42,
rat her than 56. Slmlarly, for ORF 38, CD1 mice were i munised with

Freund' €5 adjmadsition, syntheticpzorhatersiwhich é@pm Rewir igensturessise fiuneioncay yepatyprapoters.-Fop| 1 SA

assay (sera ana The {acaps) I

chocol at e ag’é ﬁy eé‘é c?Snocu pg{’/rggﬁﬁl\{gé}%edf’m%%% @a\((}%gsr I élf%hea ‘%rqlmes
were col | ecfr@@brfdfmméie/eagp:rom{eatcmtmgsa sygihatichybrid premdtea Examplesads seachybrid

i nocul ated into 7nj i nt on Bro Dfc cont ai ni ng. 0..25%.

G ucose. Ba®tapqies mg‘mfguibgmﬂﬂﬁ?%f%'amé@’aﬁ “‘3&7 %&e&%"w“fﬂ%r‘rm Thgon

ODbzo. The lpas PRkt Noves,£761197 arlddt, £30794)U0hk ex&hﬁes%ywaemt&mclww@n&&s

0.3-0.4. The culture was centrlfuged for 10 m nutes at Em The 20

super natnt whigh cansist of the degalupry srapencesofiiithe theadMéd %éeG%]tohO B OS5 genes,
resuspended in PBS containing 0.025% f or mal dehyde, and incubated for 2
hours at roomtenperature and then overnight at 4Cwith stirring. 100ul
bacterial cells were added to each well of a 96 well G einer plate and

i ncubat ed overnight at 4C. The wells were then washed three tines with PBT
washi ng buffer (0.1 % Tween-20 in PBS). 200pl of saturation buffer (2.7%
Pol yvi nyl pyrrolidone 10 in 25 water) was added to each well and the plates
i ncubated for 2 hours at 37C. Wells were washed three tinmes with PBT. 200wl
of dlluted sera (D|Iut|on buffer 1%BSA 0 1%Tween 20 0 1%NaN i n PBS)
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The acapsul ated MenB M7 strain was plated on chocol ate agar pl ates LP]JUL 2001
i ncubat ed overnight at 37C. Bacterial colonies were collected fromthe agar
pl ates using a sterile dracon swab and i noculated into 4 tubes containing
8nl each Mieller-Hi nton Broth (Difco) containing 0.25% 10 gl ucose.

Bacterial growh was nonitored every 30 mnutes by follow n H.. The
bacteria were Y@P*¥¥grow until the D reached the val ue of 9%%5/&1%3. The
culture was centrifuged for 10 m nutes at 4000rpm The supernatant was

di scarded angnithedpaihl BE MBS ipliSRUERACARE degidh dTIaQBlcbHEc bith e hede shclBRAGAR oA %
NaN3) and centrifuged for 5 mnutes at 4000rpm Cells were resuspended In
bl ocki ng buffdf @PO/groe‘ééﬁS@DMmafnom pyeastrogReterLen iclude naterpllsoogarriag arermters o
each wel | of X . : . il sera (in
bl ocki ng buf oy %%:%ng\gﬁlatb %&23@4‘1@&@?@?&%iphllgﬁ"é@hﬁeﬁgeﬁ gﬁlrgéatg %@Sﬁﬂrﬁmr S
at 4C. Cel | sExampies obsitchipfanges ihdndebinrer nlid, é€olkan eAQ0QAORMNProh as upeiingd;. V84

aspirated a I d jti opl/ wel bl ockj n pffer. in
cach vel 101 RBE BT e tyT PR AU b (B G P A e
di luted 1:1QBumwals 96:d0%Eddliente@Cd alve] 479 P Mthe Hxpiession dTCBHRISI0AAtDiotik KQ1dfan@t
4C. Cells were spun down by centrifugation at_4000rpmfor 5 m nutes and 20

washed by ad@ies htherYeagiosreshaemycesreesvisieri iy Hamridy of Medicd potnearare! quss
aspi rated ane,hallig HpsHIRERECE N Tt Rnd AVRIbler/OfefBRu-PUigalan & 42 de.
Sanpl es were transt ef_"rsed to@FACScan tubes and e;)’eac?. Tﬂegrgéﬁlg%tt‘?éﬂﬁ}ogfg%
FACScan set t/i/pi§3iRanthierel a/. QR80) Fuz. Gerdr. BUI89bf f; FSC-H t hreshol d: 92; FSC PMI
Vol tage: E 02; SSC PMI. 474; Anp. Gains 7.1; FL-2 PMI: 539; conpensation

val ues: 0. 25 reparati ons, Bacteria were grown overnight on 5 GC

pl at es, ‘g?ar \%Qpé‘u“%@/‘i '3% SHPrETeR IP'é"scﬁ'gﬂgﬁ'_d%éieqsh FOOTRr SO FPY-badirecibeat

i nactivat i oninkes with lthed DRRImalecu®d Gn TWalch 38sethé iR Sn@tfadid 8t e N-Rhfiub b fdpt ed
by sonication for 10 m nutes on ice (50%duty cycle, 50% out_lput). Unbr oken

cel I s were regeppagntgrotemnvilliafyayabs dmethionmeoukich srenawledbn thees! Ga@rtcpdont Ht al
cell envel ope.: i - . trf j ] . l;
551 36544 POTTTEUGFOhSBge RMEIEARp R ARy Bl GEprorch 9. 1] i inchdRton H

cyt opl asnt ¢ cymwigerabrempieot ei ns from t he crude outer nenbranes, the whol e
fracti on was resuspended in 2% sarkosyl (Sigma) and incubated at room
tenperature for 20 m nutes. The suspensi on was . centri ftéged at 10000g for 10

i nut es %o f&ﬁ'ﬁ@@’%@@ﬁ‘é@%@‘, altepatiyefar KSASIXRICESIN SYPGMEAS Well| 38 iR Engralipty g e d
at 500009 f Qaculovifls, AHA BittchiR) cRfbdsRh silgte_ﬁasp@;usnyﬁummgaaﬁ@emmﬁg e Neferminal
menbr anes were resuspended in O Tris-HCL,” pH8 and the protein

concent r at i PartippasfaneendogenokreY@BloPTREH, F othst ftabls pygteiny &y figedgoathgss'end of
st,andard. C ] : er | n a
piate, neryeRR AL AL IR LRI ) Pl s A
Heat i nact i \aatincoavidwegepessffor eraniplas th&iEastoohund® snpemxideslisniufaséySOBgens; pan be

blotting,Purifi rotei ns (50Qng/ | ane out er nmenbrane,vesjcle ~ and
Cotal odtl - dkiEsd S semin' 32 dpdien B melhEb el P Hen bt DS P 2l Bk
15% SDS- PAGhuriztiéh éfiti tsociimtheid Geqierted hHCa may InosehcoaRritlcatdle sftbiSet EAEPIA0 Was
performed for 2 hours at 150mA at, 4C, in transferring buffer éog Trﬁ%
base, 1.44 JP§Py%imethepammpleinaHBnytio fiion RENHP ATER AdS CarlFRipEags 1 the
overni ght i ReBaini Bfod tha breftfablyret@is W el 102 PEScERIng (hOMhc lely MiBguitTh-kecifd. 1%
Triton X100 in PBS). The nenbrane was washed twi ce w th washing buffer (3%
ski mred ni | Procgssingdprfiepseb e Keavethe whi@d) framdthe deraisatrseteinoFhpugipthismgthog7c
with m sel il ut. 1..200 jin i ff nbrane was washed

tw ce aﬁlzg [ E%cﬁ%fg{eé%h? gﬁorgén %O{ﬁﬂtc\éﬁg{as{l%eg&f @8)88[52?165? i on of horseradish
peroxi dase | abell ed anti nouse 1 g. The nenbrane was washed twice with 0.1%

Triton X100 AnRBwIERseidf ¥Rttt alt bh sedRidd HRmR dell4hd!thelghsith aleBialb treating

(Bio-Rad). The reaction was stopped by adding water. S) Bactericidal assay
MC58 st rai n chaerig Phlirmeleaes thgtancege a §irion proteimenstprisadef alpader prqyense fraggoent that

col oni es wer | S d L - Hi The
uspensi on R HERbERRE Y3 the el BRI Rl MR b hE e SRR,
was 0. 5- 0. 8.befreen the leéader dragrasnt ardithpfotetanl gemet that sarchyei degvell, ethdr iEgpeerdo pirobe
tubes and centrifuged for 20 m nutes at maxi nrum speed in a m crofuge. The
pell et was washed once in CGey's buffer (G bco) and resuspended in the sane
buffer to an ODbz of 0.5, diluted 1:20000 in Gey's buffer and stored at
25C. 15J Ul 2002 WO 99136544 -61 PCT/1B99/00103 SOpl of Cey's
buffer/1% BSA was added to each well of a 96-well tissue culture plate.
25ul of diluted mce sera (1:100 in Gey's buffer/0.2% BSA) were added to
each well and the plate incubated at 4C. 25.1 of the previously described
bacterial suspension were added to each well. 25p,1 of either

heat-i nactivated (56C waterbath for 30 m nutes) or normal baby rabbit
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101 TGAAGACCGC CGTATTGGCG ACACTGTTGT 151 GCTAACAATG AAGAGCAAGA Aqxggﬂ é@
201 CACTGITGCC GTGITGATAG TCAATTCCGA 251 AAGAAAAAGT AGAAGAAAAT TCA

301 GGAGTACTAA CAGCCAGAGA AATCACCCTC 351 AATCAAACAA AACGGCACAA ACTTCACCTA
901 CAGATCTGAC CAGTGTTGGA ACTGAAAAAT 951 AATAAAGTCA ACATCACAAG CGACACCAAA
501 AACGGCTGGG ACGAACGECG ACACCACGGT 551 CGACTTTGAC CGATACGCTG CTGAATACCG
601 AACGACAACCYOTRISBATGA CGAGAAAAAA AGTGLCTCA ATGCCTGCGT ERRMESMEC
TOOGCAACCG TTGCAACGGT TCAGGCAAGT TATTTAGACC COGTACAAGG TAAAGAAGEC

GGTATTGGTT GW@@M@GSA@%A%@@MA@@P@@W TAAAGA 15 J UI 7002 WO

99/ 36544 - 62

651 CGTATTAAA TTAAAGGCGTTAAA ACAACAG701CTT TAACGTTGATTT
CGTCCGCACTTA % ﬁ%ﬁf%&iﬁﬁ%ﬂ CREPEAATESTRISSAECCAA
AGACAACGEE 01 SAAGAMACKSEMERIAMMATKIEEIHICAAGABD T 6T 661086 T ABARAAARES: A
AGTTGGTTACTGGTAAAGACAAAGGCGAGAATGGTTCTTCTQO 1ACAGACGAAGGCGAAGGCTTA GACTGCAA
AAGAAGT GAT TCPatest AGHD 68 i iematiyehyicrdrs o SAGAGAREs ADDETERATadTORADAGL 00
1GTCAAGCT GACAAGTTTGARA TA CCTTTlOSlGCTAGTGGTAAAGGTACAAC
TGCGACTGTAAGTAAAGATGATCAA(I}:%Q 501;;E %1@%@@1@ TATGTATGATGTAAATGTCGGCGATGCCCT
AAACGTCAATC1151AGCT GCAAAACAGCGGT TGGAAT TTGGAT TCCAAAGCGGT TGCAGGTTCT1201 TCGGGEC

AAAGT CAT CAGCEGr&éFédIcTak & Ha\ddpidyT CAMGEHCE CALGAET AMTIREECCAA
CAACATCGAGATTACCCGCAACG130lGTAAAAATATCGACATCGCCACTTCGATGACCCCGCA TTTCCAGCG
TTI S1351 TCGOAmeaMngires GM@E@%WMMM@SM&A@M
AGCAAGAAGGAC&%& b eﬁ%lﬁ%ﬁm Ac

CGTCGCACAACTTAAA1501GGCGT CAATGTGGA CGClSSlG
CGTGCGEREEN MWWW@@MW@&MWM@TATG

ATGGCGATCGG(;@%@gr weeern AHES _
CGGAAATTGL701 A CAP-{A-%%X{IIAC@%I?’ W%E’
GTCGGT TAT CAGRGHhafactdrileadg dregrespthatgrsovides fon sscativmiocledei ptbridajplerfactordGEes tr@M

%?Eég\.ril'/&sg %]X KIE% BEWE%\/?&E E%H%Kﬁﬁén%m@&\ﬁa yeast alphafactor. (eg. see WO
TGEKEKVEENSDBYMGNEK 101 GVLTAREI TLKAGDNLKI KQNGTNE' f' YSLK

KDL TDL TSVGTEKL SFSANGL51NKVNI TSDTKGLNFAKETAGTNGDTTVHLN

G GSTLTDTLLNTGATTNVT201NDNVTDDEKKRAASVKDVLNAGNI KGVKP
GTTASDWWZVFSF%WMM@HWWW@KM@WF yeasarsggulatory regions located 3'

| J CEKDGKLVT Qfy G, Wﬁﬁ@éﬂ}ﬁ%ﬁé‘h&m din Th
GQTGQADKFET%?&CFFI\%\H%% A g%ATVSK P TVMYDVNVCDAL - C COCing sequence. JRese

QNSGNL 8 kenoAGHE0T BeituhSHpigBREKEHMIIEA \Mith @NNjeRranslated into the polypeptide

NYNQL
| TNV APGVKECRT RV N COER KRR PR e Ji A 20 other yeastorecognized

VQAYL PGKSMVAefrtindtiiRGeikhad; ¥idh(EY Biok<todin\fibr di¥sbkGERiGHRfkE. FGASASVGYQW

PCTI 1 B991 00103 Further work identified the corresponding gene in strain A
of NNmeningitidis <SEQ ID S >: 1 ATGAACAAAA TATACCGCAT CATTTGGAAT i
AGTGCCCTZA AVEBiy:GRGTO®E deabiAmpenascoTaaiEg uameEadedeCifdaaeticending

157 GCTACCATE ARERT MR TR R R S R B0 M R

ATTCAAGCCA GIohfiBEAABPrEAGDEBIMNA af TEGNAACENCE Bila rIEPlIEGA FUN RS aneXN@ACTAROmal

ANAATCARAC. ARARE Eh R B APl o Tl A I PR R P

AAAGACCTCA 9&%%%5%%&]5@5&'@%&&63[ GAAAINg it to be maintained, for example, in yeast

TATC_CI_ET TT%_B_IC_GCAAACGGC45 1AAGAAAGT CAACAT TAAGCMlon Examples of such yeast-

TCATCTGAACG%&TQ%TW@%%@ TJ W Fa@%lj 3238 17-24], pC/1 [Brake et al.
CTGCTTCTCACGTTGAT OG0B0 1 GOl / ACACATTACACT hpcli

GCAAGTATTAAGGMGMEMmﬁ@mamwtmmfmommb el al. (1982) J. Mol.

ﬁwﬁyﬁ%m%W&}@W%opy number plasmid. A high

GT GGAAAGCARAA ARREES I ANGA GAREIGAMETAAPAATIIESSTBEIGAAom about 5 to about 200, and
GACTTCTGT TATTAAAGAAASSE5 1 AAGACGGTAAGT TGGT TACTGGTAAAGGCA

AAGGCGAGAATGGT TCTTCT901 ACAGACGAAGGCGAAGCCT TAGT GACTGCA
AAAGAAGT GATTGATGCAGT 951 AAACAAGGCT GGT TGGAGAATGAAAACAAC
AACCGCTAATGGT CAAACAGLO001 GTCAAGCTGACAAGT TTGAAACCGT TACAT
CAGGCACAAATGTAACCTTT1051GCTAGT GGTAAAGGTACAACTGCGACTGTA
AGTAAAGATGATCAAGGCAAGOL101CATCACTGT TATGTATGATGTAAATGT CGG
CGATGCCCTAAACGT CAATC1 151 AGCTGCAAAACAGCGGT TGGAATTTGGATT
CCAAAGCGGT TGCAGGT TCT1201 TCGEECAAAGT CATCAGCGECAATGTI TTCG

NN A A AP A A APA™T 7 AA NI A " A R R P NVT" A A7 AT A AT
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15 J Ul 2002 WD 99/ 36544 -64 PCT/1B99/ 00103 15 Jul 2om
or f 40a- - ESVQRSV- VGSI QASMEGSGELET! SLSMINDSKEFVDPYI V- - - - VTLKAGDNLKI K70 80 90
100 110120 130 140 150 160 170Sorf90-1.
pepQN - - - - - GTNFTYSLKKDL TDL TSVGTEKL SFSANGNKVNI TSDTKGLNFAKETAGTNG : i i | | | 1111
Lo FUEEEE it LLE el 11orf9oa.
QNTNENTNASSFT Y& SREVT G| N\/XTEKLSFGAwaNzgSDTKG_NFAKETAGTN&’ﬁ’é’b‘”&’%“lgo 150
160 1701~180 190 200 210 220 230orf 90-1.
I|o|eI|o|D|T|T|V:4|L :\IlG: f]ﬁﬁ’fm"‘“wmmﬁbﬁ By él | ﬁé}{%ﬂyl 1 1[]90 ¥l referably have

o 2 or a. .
DTTVHLNG GSTEtHERst shertdAsandvpmersetrably areastrhorh ANBiom e/ RIS TORonuIder Ro0r 210

220 23015290 7

pepA- - SDNVDF{’/‘%R%Q?CD%%EES% %K%Lé% E;§ gv%&?&‘?ﬁ@%‘?&%&(%ﬁ‘ﬁb@i?ﬁ\ﬁ@ the host. See

Ls LTI ] kg Brakeled all,bsagrad 1 ULLLED LLELLLLLE LTI orf90a: |1
TGQSENVDFVRTYDTVEFLSADTXTTTVNVESKDNGKRTEVKI GAKTSVI KEKDGKLVT@G240 250 260 270
280 290300 310 320 330 390 3500rf90-1.

pe pKDKGENESSTHERte Vst hkepresieNtensNattrRanTaeARICE Es IXIRINEYPgst SEnPRAT PHh 2 tegration a |

NEREREREREN I I I | dre!
(GKGENGSSTDEV AR itk Yedlole bidal #‘fﬁ“ﬁ%&*&%ﬁ%&’%ﬁ%&?ﬁ%ﬁ%“é&ca 358" 330
390 350360 37go@omsdnt allpwys Ge0eetPra0 integrate, and preferably contain two homologous sequences

epSCKGTTATV. A | D) SP30I LI 111111
F| F| LLilinl] W‘% F’F/WSP'XFN gjﬁtﬁkw:'\%ﬁ%nﬁ ?’Kﬁ %ﬁ l‘g G@%ﬁﬂ"f‘\?ékﬁiﬂ@ﬁ&xll TV
MYDVNVGDAL wmmms&we&mumemom [B&OWa9Rr 804 (HRIPARLEABG 440
450 960 9703 oerOR&. . : . . .
pepSKaK TVM@’N 298k pinicestipp opsen mpEairsaiod (tesasegsifi iens in yeast by
FETTETTTTTTT khd c{ﬂ):é the éﬂﬁk gqhklhbhbio bis! skc}dehéel fbd ihéihsidnlih e vector. See Orr-Weaver er al.

1111 orf90aSKX NI'El SRNGKNI DI ATSMAPQFSSVSL GAGADAPTL SVDDEGAL NV420
930 940 950 90~ @neamz;% CBFESSEOCFOBSIYCHRYY BiFgwie; psihly affecting levels of recombinant
I|O|e| |&|S|K|K|D:\||K|F)| Fil %ﬁ’@%&%@iﬁww&%@% NG, DRIYPCRIARAG A 8Ys0 A%k chrbinosomal
LUETTLETTL | $eiquenicesiindludet firh the vedtor con f@ORCBIKDANISRGRI STRUWRPEMHEGENTWIALEGIAQNL

5900r 1501, BEICARERR NP IR e S R e PR e 1

11111111111 13krdrhdsbhg hid fidrkirglthd edpkéstibh Tadstrhdtia ik edtds] Whichichd egshld Dat€ RAIECKS
MVAI GGGIYR(EAGYAI GYS é@g{D@\WI KGT ASGNSRG—|FGASASVGYQ8059O 550 560 570 580
5900r f 90- | . pHYSETRtgR P CWGSS@HH&HSEF" anal ysi sof these amino acid
sequences gave the following results: Honology with Hsf protein encoded by
the tvpe b SULiA¢QddcidnoSorhd GHE intd ald EfHrdsHER ZRACIMRAGRS o @u@aﬁﬁ A&&&?Zl
ORF40 and Hsf prgté{rﬁ sh ovx?54/oalsn i n |’%H§S|n 51 as over | apl)1 e

TLLFATVQASANQEHOREDL the eﬂmw&vzasv DU mw@@ r@rl@rs may

T A B O o LR s s 0E 07

GVLTAREI TXKAGRRL Kink@EG 7 -and GHNGHYShdsiSBIndEigdifsy @hiek L cSHBANSidkade Irll YeaBVtellA té T

KAGDNLKI K FTYSLKKDLTDL TSV TEKLSE ANG+KV:
GVLKAGAI T(I}]\IKA%NE‘RYM%FW@ kkﬁﬂ‘%ﬁﬂré\?@k@ﬁ&m ey also grogidg

L 2002 VWO 99,36 th%ilﬁﬁér@% 00 HRkne¥ 6B8&d &mpounds, such as metal. For example, the
| TSDTKGLNFAKETAGTNGDTTVHLNG GSTLTDTLLNTGAXXXXXXXXXXXXEKKRAAS 1741 TSD G AK

G+ VHLNG+ STpressnge qiEEPERIqwsyepst forgew in the presence of copper ions [Butt et al. (1987) Microbiol,

| TSDANGL AK 2. 31:3; GNVHLNGLDSTLPDAVTNTGVLSSSSFTPNDV- EKTRAAT 2090r f 90175
VKDVLNA KPGT SDNVDFVRTYDTVEFL SADTKTTTVNVESKDNGKKTEVKI

234VKDVLNAGV\NI KG K ++VD V y+ VEF++ D T V + +K+NGK TEVKHsf 210

VKDVLNAGNI KWWE&EW%E&MT@K& m&&mﬁm&%
GAKTSVI KEKD 295KTSVI KEKDHsf 270 TPKTSVI KD 280 ? sho mal o to
Hsf : gi 1166663&Qrerasimatign YRS ﬁ?eo%‘ O‘gﬁ Ftﬁ‘PFd’éﬂﬁ 95 at L%ﬁg%ﬁ
23531SScor e=had; ) E%% & veaémag)ﬁés&)xbea above.

1.5e-1161 dentit] e'gegz“%rs 13',%(’?'05? %%’m%]v@% v %59/ (99% Query: 16

VAVSEL TRNHTKAASATVKTAVLATLL FATVQANAT 51V VSELTR
HTKRASATV+TAVLATLLFATVQANATZOSDhj ct: 17 VWSELTRTHTKAASATVETAVLATLLFATVQANAT
52Score~ 161 (71.2 bits), Expect ~ 1.5e-116, Sum P(11) = 1.5e-116ldentities
~ 32/ 38 (84%, Positives = 36/38 (99% ZSQuery: 101

VTLKAGDNLKI KONTNENTNASSFTYSLKKDLTGLI NV 138+ TLKAGDNLKI KONT+E+TNASSFTYSLKKDLT
L +VSb] ct: 103 | TLKAGDNLKI KQNTDESTNASSFTYSLKKDLTDLTSV 190Score= 110 (98.7
bits), Expect = 1.5e-116, Sum P(11) = 1.5e-11630ldentities = 21/29 (72%,
Positives = 25/29 (86% Query: 138 VTEKI, SFGANGKKVNI | SDTKGLNFAKET 166V++KLS G
NG KVNI SDTKGLNFAK++Sbj ct: 1439 VSDKLSLGTNGNKVNI TSDTKGLNFAKDS 146735Scor e-
85 (37.6 blts) Expect ~ 1. 5e- 116 Sum P(11) - 1 5e- 116l dentities ~ 18/32
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Figure | E shows plots of hydrophilicity, antigenic index, and AVPHI4 ﬁe lqm}z
for ORF40-1. Exanple 2 The follow ng partial DNA sequence was identified’l
N.nmeningitidis <SEQ ID 7> 10 1S 1 ATGITACGIt TGACTGCX TT AGCCGTATGC
ACCGCCCTCG CTTTGGEGECGC 51 GIGITCGCCG CAAAATTCCG ACTCTGCCCC ACAAGCCAAA
GaACAGCCGG 101 TTTCCGCCGC ACAAACCGAA GgCGCGICCG TTACCGTCAA AACCGCECGC 151
GGCGACGITC AAXDPAZSEHA AAACCCCGAA CGCAT °G TTTACGATTT 201 REEERRPHCYC
GACACCTTGA GCAAACTGGG CGTGAAAACC GGITTGT 251 TCGATAAAAA CCGCCCTGCCG

TATTTAGAGG ] AACGACAAAL
GAAACGCTCA A I "%%rs 51 CCGCA&%‘%%“%’EETE ;mEiETS%SO%M m}gﬁ%
TTTGACAAAT Boe bawmmx@@@@@@mmnm@mmmm@&mmmmm@@m&a

am o' aci d SEDTERPeL e Waeeane S5 Gorip abige RarAgEalcapsd o

QNSDSAPQAK  ELARAALIVE ), GASN VIS A2 Bidurzh)VihiPOEYS JRBANEY Il I¥tol DT 1 SLIEMSIhula
GLSVDKNRLP YLEEYFKTTK 101 PAGTLFEPDY ETLNAYKPCOL ||| GSRAAKA FDKLNEI APT

| XXTADTANL RSymepiafies Sque'N@(E%) Eretnicrainid 3¢ 89 e% IReagenkamped A (188@ Mol

ggglmggtA ITCCi;eC %@M USHEL zﬁ§§® liz gem%gceéoﬁ%@s‘@a}f AT glﬁg J EW

ACAAGCCAAA m@m@@@ a!EQS_I.[DP'ﬂWf ACANREEAR @RS CIGV I AT AN .

caTATaoTC AR AT R R R

CCGCCTGCCG TARTT Rishia(pasiari A\CrdggAd Mmﬁweﬂﬂﬂxomm‘hteﬁlﬂiﬂ S0G8
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TTTOGGCOCG AGIHGAGHRT. (#3556 54.46CTGCACAAA GACATCGGCG TTCOCGCTGT
CGATGAATCA ATTAAAGAAG 701" GCAGCCACGG TCAGOCTATC AGCTTTGAAT ACCTGAAAGA
GAAAAATCCC 751 GACTGGCTGT TTGTCCTTGA COGAAGCGOG GCCATCGGOG AAGAGGGTCA BO1
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GACACCTIGAGEAAAGH: %AACC&BTTTGTCCG 0251 TCGATAAAAA
CCGCCTGCCGTAT T TAGAGGAATAT T TCAAAACGACAAAA301 CCTGCOGGRA
CTTTGTTCGAGCCGGATTACGAAACGCT CAACGCT TACAA351 ACCGCAGCTC
ATCAT CAT CCRABEAACCCAGCCAAAGCGT TTGACAAAT40 1TGAACGAAAT
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TTGTCCTTGACCGCAGCGCGGECCAT CGECGAAGAGGGTCA801 GBCGGCGAAA

GACGT GT TGAACAAT CCCCTGGT TGCCGAAACAACCCCTT851 GGAAAAAAGG

ACAAGTCGTTTACCTTGT TCCTGAAACTTATTTGGCAGCCI01 GGTGECGECGC
AAGAGCTACTGAATGCAAGCAAACAGGT TGCCGACGCTTTI951TAACGCGGCA AAATAA 25 This
encodes a protein having am no acid sequence <SEQ ID 12; ORF38a>: 1 51 101
151 30 201 251 301 MLRLTALAVC TALALGACSP (NSDSAPQAK EQAVSAAQSE GVSVTVKTAR
GDVQ PONPE RI AVYDLGWL DTLSKLGVKT GLSVDKNRLP YLEEYFKTTK PAGTLFEPDY
ETLNAYKPQL |11 GSRAAKA FDKLNEI APT | EMTADTANL KESAKERI DA LAQ FCGKKAE
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SRLGGW.HKDI GVPAVDI%AI KE(B_HGQP[KQ% PP ¢ _ e W&EW%N%
or f 38- 11101 | (praferpbly |ip pp jadjuyant |spelhy g Freynd|s gompiatq adivvaps, japg njgcripg [the) mixture or
SFEAAKTAA ] : FEYL
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LUETTLLT LTS pipidally suffitient] [thinjuipation g gdnerally bpasted|2-6 weeksf18@: with| dnk | dr|more
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follow ng: 25 Honol o ith a Lipoprotei l.igo~ of C. (.eiunj (accessio
narber A2 3 CRERSR AL B R CSRATES R i o EiBizglly AR IOBHs 8.
90 EGASVTVKRfi¥erMEburshdatyl bieddint: tHvlikihlistfdd @vifab{(3nfo-2\ARISOGH giaéli Ebotitalintr, Seubiang VK
+ G+ + p+tNP ++ + DLG+LDT L + ++ V LP + FK ' Lipo: 51 .
EGDSFL VKDSL ekt RIFSRGrTpDpIe) haor fpflgwed Nmrmsabarme ekt 1k far @38dheurst Thg Gerepy 138:

99 TKPAGTLFERRY, 20 Gt i 2B . +DKL
[ipo: 111 KESUONOOVEE EAPRAL RO PRk S8 B mL R ol el be (it
it was prediftomerbbitsat this protein fromN neningitidis, and its epitopes,
could 35 be useful antigens for vaccines or diagnostics. ORF38-1 (321cDa)

was cl oned i ET and. X vectors, apnd expressed | n Li, .. descr.i bed
above. TFile 5\2%&5}95‘ aﬂ?g‘gf‘iﬁtaé‘? Prepass} using; ‘gﬁ E‘éﬂ?f%‘dpfﬂ?‘l’?q ‘Efalgﬁg‘ﬂ ﬁ‘&‘egh@{’%’eed by
SDS- PAGE.  Fi(gots§25495108)\8r 4 6difisibh théreSH Tydibally, a Rstdelok fadslimusibedta8 described
Hi s-fusion protein, and Figure 2B shows the results of expression of the

GST-f usi on iaho¥e. dieweverpigthier than blaeding theiasimabicoerdies sapa, theepleed (GndraRkiPaAlY20
i , wh ) i i . CS
et sl Ot iR W Gt fishe) 3 resfS 534 aiBloOhueR Y Sbcoelll IR AR sghddl Y

anal ysis (Figu se ‘experinments confirm .
sur f ace- exposaybezcwtred (fteareohovdl af ndnspetificalyadiefant cellsirbyappleing a Félguspensien hows

pl ots of,.hydrophilicity, antigeni¢ index, and F regions f -38- 1.
Eanpl 6 % 48 P (65! P o TR e gPoue afiaRe Vel seaRne bbbt oo
I D 13>: 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,
aminopterin, 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



15J UL 2002 W 99136344 1 51 101 151 5 201 251 301 351 -69 ATGAMCIIQn?
TGACCACCGC AATCCTGICT TCCGCAATCG CGCTCAGCAG TATGECTGCC GCCGCTGGCA
CGGACAACCC CACTGITGCA AAAAAAACCG TCAGCTACGT CTGCCAGCAA GGTAAAAAAG
TCAAAGTAAC CTACGGCTTC AACAAACAGG GTICTGACCAC ATACGCTTCC GCCGTCATCA
ACGGCAAACG CGTGCAAATG CCTGTCAATT TGGACAAATC CGACAATGTG W‘mm
ACGGCAAAGA AGEFAT GTTTTGGGTA CCGGCGTGAT GGATGGCAAA TCCTA

AACAGCCCAT TATGATTACC GCACCTGACA ACCAAATCGT CTTCAAAGAC TGITCCCCAC GITAA
Thi s correspapdiahicRdé A& bl 1 Qnrekied aRREME NG sk NAb-Jétret Rk Nﬁ&ﬁombé%rl then
MKLLTTAI LS SAlI ALSSMAA AAGTDNPTVA KKTVSYVCQQ KKVKVTYGF 51

AVI NGKRVQM PPUNTSR SN 7B PG BT AUS AU Pe pttiekOr ho Hovs i o s OAPDN@ (WIDiteESPR*
PCT/ 1 B99/ 00]18 giﬁnput er analysis of this am no acid sequence predicted the
| eader pepti shown underlined. Further work identified the correspondi ng
gene in strain A of N meningitidis <SEQID 1 S> IS 1 ATGAAACTTC
TGACCACCGC AA n &é‘ﬁ%ﬁ ] 351
T T T e Rl bt e M orh ik R e S Cpveilbn
CTGOCAGCAA deshpiangsaivisatieishaienalngs @Wm@m@d@@tm@@n@ﬂaﬂy p

COACAATTG GG A AR A TAT T PFCLR LA e

GGATGGCAAA mmmcM@MWWﬁWmeP@@A%AMM@M by its

CTTCAAAGAC HORCGhG: Jhi Gi
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dont’ y Cover IR gl i or it etk S SHHG5F ol Lo Aihody e
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100 110 description is not meant to categorize the various labels into distinct classes, as the same label may
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ol | owi ng.r Ay REBEEERed i, b iRl AL A8 4bi6 R0 Rk IR i i of
(accessi on nhmbmmmsmﬁamc #tphtiabel 4 Madgwitleligting ansit deieet its mmmtS%tbtswdld dabeledy in

oo A MO RIS T TR RS gl will e

+V+YVCQQGH+-readilyappienEto thoséofidnlinary-skitlin ik ag@h\ardconsideved|as kquivaledts Within the scope

SVAW% tﬁ%ﬁ% TSAELAVNNRNLAL PYNLSASDNVDTVF- SANGYRL 193 SO O f 99

93 GIGVl VFKDCSP 123 T MD +YR Q | +++AP+ Q+++KDCSP 1 5 J
2002 WO 99l 36544 70 LeCA 199 TTNAI\/DSANYRSQDI | VSAPNGOMLYKDCSP 229

PCT/ | B99/ 00 Barmzenii 340, gy Wi th the adhesin, it was predicted that

this protei n from N. neni ngrtl dis, and its ep |totp coul d be aseful

anti gens f ofhpmraseytied %‘PPQ?I“&Q%%FP’EE“SC extiennelypep ides, aER‘EQQ)CSWié‘“ Fig Aad of the pET
and pCex ve @esnaa%é e dofhpbsition® bwill JERERPRGER HLANE amElif of
products of q{’)‘%g?%lﬁggc ESS‘I?(OI’I :gn tll,ll’l |l c%otn?’glﬁl wergbanal f;:%'zeed byarélDS- IgAGE
Figure 3A sbﬂhﬁrnotygepﬂdwhrmbocbés af lfqlmﬂclyotpi@ﬁfothecbé@tlmcmmmmlwm Hi s-fusion
protein, and Figure 3B shows the

25  The term “therapeutically effective amount” as used herein refers to an amount of a therapeutic
agent to treat, 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



results of expression of the GST-fusion in Ecoli. Purified Hi s-fus«fs\/r(}J 00
protein was used to i muni se m ce, whose sera were used for ELI SA, #Lﬁ
gave positive results, and for a bactericidal assay (Figwe 3C). These
experinments confirmthat ORF44-1 is a surface-exposed protein, and that it
rs 10 a useful en. Figure 3D shows plots of hydrophil jgj '
antigenic indexd’gasﬁgg MPHI regions for ORR44-1. Exanple 4 Thié /EJ#?/OOO\}\Png
partial DNA sequence was identified in N nmeningitidis <SEQ ID 17> 1 15 51
101 151 201 WetapeicdeelecBiorArhindatidOThus, IBEGAGISEAND sPEAPANEEACHEGIE LacGRA

GCCGACATAC AGGCA GGGT . GCCCGAGCCG ATGCGAAAAT TATCCTAAAA
GGCATCGTTA A@:@%" HveRmeppiiRR T eEYR AltiatioA carbsTReteaingd by routine
AAGCAGGCCG RIATRGHTGde GOER: TRGGRACCTT TGAAGGECCG

GCACTGCCTA AGCTGACCGC TCCCGGECGGC TATATCGOCG ACATCCCCAA AGGCAACCTC
AAAACCGAAA TCGAAAAGCT GGCCAAACAG CCCGAATATG CCTATCTGAA ACAGCTTCAG
ACGGTCAAGG AGGH Sufyfdeeh Gf (hAAEEANHIAt 63k AT ecive IdoAGBAGAROMGELEIEOCT A 50 mg/kg

CAGGAA TAA! GC CGGA TTANCGCAC T TAC CGTGGT
TCAGGCGCAG GRA o bSPATTBELERC oA N A GO ORISR BB s ministered.
GCAGCATTT... 25 This corresponds to the am no acid sequence <SEQ I D 18;

kancacsTvE TrBIE BT SRR ¢ Mo e T B R R e

TVKDVNVNQV Q' phvmpapatipalipeeceptabieapsier” xeleratgmariesipr R@AdIuaiw dba thiRSNAAEDL, AR, .

To1 151 35 201 BUE 07 S48 BgiRqn et A PUEEYAha EEE TR AR e o

AGGCATTCAC Crhaonameniyl qameatior o wtiselSndee Gepoigaivaefaabiodeah@miul to the

GGGT AAAA@ %@@@@@%@m@ﬁm %‘{é&m& wty. Suitable

AACCACCCTT TeE3TAGEL G AasT, ARNGEMctBoliel GEEPM@altlen SREC GAEEEGADBEaccharides,

GAAAATTATC : .
CTOGACTTA TOSIAIE RAASIAE ERE AR e R A oope R i e vims
GAGCTTTGAA COBiaCHAL carGaCTAAETn@ACCGCTOTOrddBRABUT e aRCGCCGACAT
CCCCAAAGGEC AACCTCAAAA CCGAAATCGA AAAGCTGECC AAACAGCCCG AATATGCCTA

CAMATOGOAC, TRIRSIE AR GRS Ertn e Al PR e R such o
P

CGITACCGIS Gh; thted, bl XHE Tikéy anA Ak dEGEganic acids

CGCCGCCGCA ACCGATGCAG, 15J UL 2002 10 is 20 25 99/ 3654 71 701
CATTTGCCTC TWWW%W‘@M' #\5@0 ippepgien of
GTAACACCCT - @l%ﬁﬁé@%i%@%ﬁ%@ﬁﬁﬁﬁ%ﬁ@u@gﬁﬁﬁgﬁmk
CTACCGCAGG AGCCGAC TCGGIG 851 CTTCGGECACT CAATGIC AGCGATAAGC

AGTGGATCAA CREEPGNECIHY): GTCAACCTGG CCAATGCGGG CAGTGCCGCA CTGATTAATA
CCGCTGTCAA 951 CGGCGGCAGC CTGAAAGACA ATCTGGAAGC GAATATCCTT GCGGCTTTGG 1001

TGAATACTGC GCATGGAGAG, GCAGCAAGTA AAATCAAACA GTTGGATCAG 1051, CACTACATTG
CCCATAAGAT T 1yﬁ2€%%ﬁf‘i‘“é¢"&‘ﬁ%ﬂ?§cf°ﬂ’fﬂ“ ‘Mi\&?‘“’
GTCAAGATGS Tahiad ESel asdiBans A datiohdl i laucTim)AMOEGasEs, ERRGEASAG or ehAETTBAEE!s,
GCAGAGACCC T G 1201 AA GG ACAGGGCAAA AATCATTGCT GC.,
TCOCAGCAGS 1B PteTReaEF eSS R RETRS o A e AR REEE 5 301
CTGCTGTGGC Geaihfodidid Ire PAPEEIAE A HESATATATAUIBARNGH drGpimhs; INGAGTSRARble
ATTATGCTTT ATGTATGAGT GCAGGAGGAG, C/ GCTT 1901 TTGTGA TATCGACCAC
TGGGECTTGCC A&éﬁ*‘l‘*m °A€§F?§T‘ﬁ*?‘tﬂdlq(1:@5‘fh GAMT‘GBJ&CW@G%%P%%%@%&“
ATCGTATGGT TARTkiatedithib tht ddfirivivh bAd Prarmbet A et BIRLANELGTA TATTTCTCTG
TAGGTAAAAT 1551 ATGGAGTACT GTAAAATCAA CAAAATCAAA TATAAGTGGG GTATCTGTCG 1601

GITGGGTITTT AAQQ !GT TT% %I AATGATT ATTTAAAAGA AGCATCTATG 1651 AATGATTTCA
GAAATAGTAA T 2 ATGCAG AAATGATTTC 1701 CCAGACTTTG GTAGGTGAGA

GTGITGGTGG TAGICITT GACAAGAG 1751 . CCTCCTTT.IC .GGTAAGTT TAT
AATCTAAATC T RIB B SRR TR AR TP G dep e e AR ] e
TTGCTGCAGG 1Bitlecf\d héhérvdAa b M AdIAGApar AN Mnih sABICACN AL TredtIT AAATTTA 1901
TTAGTGCAAA CATAAAAAAA TAG This corresponds to the am no acid sequence <SEQ
I D Z0; ORF49-1>: 30 35 40 1 MQLLAAEG H QHQLNVQKST RFI G KVGKS NYSKNELNET
KLPVRVI AQT 51 AKTASGADTV LEGTEFKTTL SGADI QAGVG EKARADAKI I LKA VNRI QT 101
EEKLESNSTV WQKQAGSGST VETLKLPSFE GPALPKLTAP GGYI ADI PKG Z51 NLKTEI EKLA
KQPEYAYLKQ LQTVKDVNWN QVQLAYDKWD YKQEGLTGAG 201 AAIl | ALAVTV VTSGAGTGAV
LG_NGAAAAA TDAAFASLAS QASVSFI NNK 251 GNI GNTLKEL GRSSTVKNLM VAVATAGVAD

KI GASALNNV SDKQW NNLT 301 VNLANAGSAA LI NTAVNGGS LKDNLEANI L AALVNTAHGE
AASKI KQLDQ 351 HYI AHKI AHA | AGCAAAAAN KGKCQDGAI G AAVCEI LGET LLDGRDPGSL 901
NVKDRAKI | A KAKLAAGAVA ALSKGDVSTA ANAAAVAVEN NSLNDI QDRL 951 LSGNYALCMVS
AGGAESFCES YRPLGA.PHFV SVSGEMHLPN KFGNRWNGK 501 LI I NTRNGNV YFSVGKI WST
VKSTKSNI SG VSVGWLNVS PNDYLKEASM 551 NDFRNSNONK AYAEM SQTL VGESVGGESLC
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WO 99/ 36544 _72_ PCT/1B99/00103 orf99a

KTEl EKL SKQPEYAYLKQL QVAKNI NVAQVQL AYDRWDYKQEGL TEAGAAI | ALAVTWE 160 170 4801090
200 210 160 170 orf99. pep SGAGTGAVLGXRVAAAATDAAF 11 TTTEITEE o 1l

or f 49a SGAGTGAVL GLNGAXAAATDAAFASLASQASVSFI NNKGDVGKTLKELGRSSTVKNLWA 220 230
290 25D 260 270 ORF49-1 and ORF49a show 83.2%identity in 457 as overl ap:
10 1$ 20 2% 3WvBB3484 or f 99a. pep PCT/IB99/00103
XQLLAEEG HKHELDVQKSRRFI G KVGXSNYSKNELNET?%LPVRV\AQXAATRSGV\DTV orf99-1

L T N T ST SRR 0

LLETTTET1 ] bubichtandobisly, listtaperitbiehly, ritdavenbisiyl drlidttamubdulaly ok Bélivered toothé Bferditial
LEGTEFKTTLSGADI AKI | L Gl VAR SNST QA rf99a. pe
IETLKLPSFES%%GX R“FEiaER %E@ﬁé‘? AP(%I\‘RRNO ef Proded ot : 1
[11:111111 : dddihikidtiohliddikde drlllﬂrﬂlﬁlﬂ-rﬂ;&ﬂiﬂy acﬂmmﬂﬂalloﬁ)rs]ggosﬂtoncs and transdermal or
VETLKLPSFEGPALPKLTAPGGY| ADI PKGNLKTEI EKLAKQPEYAYLKQLQTVKDVNWN or f 49a. pep
QVQL AYDRYDY Resiseytaneals app cations/fegssesNEP &2V 3¢, Resalkrapdrgsap pus|onlyposprays. Dosage
YRR RN b b ldnbe! L1111 orf99-1
VOLAY DDV R PR Tt B RS A ek asLAS or f 99, pep
QASVSFI NNKGDVGKTL KELGRSSTVKNLV\AAATAG\/ADKI GASAL XNVSDKQW NNLT
LEEITLET L] Xadeites | LUEIVEEEITE: bbbt trrrei il orfa9-1
QASVSFI NNKGNI GNTL KEL GRSSTVKNL MVAVATAGVADKI GASALNNVSDKQWA NNLT or f 99a. pep
VNLANAGSAALVRFFAWN@@L@@(LOB&NWAMO@NW@&AMWWHM pepent infection) or
11111111111&,@&;&%&1@%&3&&%;%%% 111111111111: 111111 orf99-1
VNLANAGSAAL | NTAVNGGSL KDNL EANI L AAL VNTAHGEAASKI KQLDQHY! AHKI AHA or f 99a. pep

| AGCAAAAANKGKCQDGAI GAAVGE! VGEAL TNGKNPDTLTAKEREQ LAYSKLVAGTVS
11111113011 8ch bdctibdskdmgribd ikinduhisibg anlipen), indmundger(s); IJJO])%\ aé(f&i\pletém(sﬁfr hedtRiclacid,

| AGCAAAAANKGK VGE, TLLDGADPGSLN\/KDRA IEA GAVA or f 99a.
GWEGDVNAAANH %ﬂ%&é Jeernsablec g T VKb AsiRg& BNy carrjer that J%F% |

111:11: 101 hotlitsélf induce tHe lﬁbtfugtﬂmjof antibodies harmful to the individual receiving the composition.

AL SKGDVSTAANAAAVAVENNSL NDI GNYAL CMSAGGAESFCESYRPLGLPHFV or f 49a. pep
KRLAASI Al CTEHGRIS TS BfeqhiP R 89 S\ N GMetERIIEE\ \TRFIRBRIES RSN FYCh 450 rofeins,
SVSGEMKL PN N@ﬁ,bdlﬁdﬁN@Wﬁ%@é@b’dh 08 <Sol¥tiit mg\s(m/hm\v@aé}@cc;&lgmers .

corrpl e gt h ORF49a nucl, eotl de sequence <SEQ ID 21> js: $0 5% 6
E@f&ﬁ{%&ﬂ Feeqpleés onlissompssaest inpeltva Visisapiclss. Spolvoamisrsargvell

CGCT TTATCG kdotvh CAHode 65 aTdinEs Sl A TRAGAG IAditihhI ) AdedeCofiels GROCTMARICas
AAATTGCCTG TCCGCGTCGT NT 151 GCAGCCACCC GTTCAGGCTG GGATACCGTG

CTCGAAGGTA immeynastimeiaiing agants/(fadiuyantsi7ityrthgrmenc; Heg aniigem prAmmeneee may RS Fonmagatsehto
GAAAAAGCCC  2Bukte I GhO@AL Sk as GARDA FOA S @Iméamomcaﬁ TARSEAGTCG 301
GAAGAAAAAT TAGAAACCAA CTCAACCGTA T 351 CGGCAGCACT

ATCGAAACGC TAAAACTGCC CAGCTTCGAA AGCCCTACTC 401 CGCCCAAATT GTCCGCACCC
GGCGGNTATA Refomedadivwanty cmbamsexifectwnesaptmraymrositiadoipdsTutare sananird o)

CacoTocAGe SRRk s ARk R A S RS 04

GCGGCGATTA (PrOGACHBECnEtHINEOEI (ot GABOT GAIDUCIBEASRANG BB Mo TBIATDEEEM!S

CACCCTTC06 WRFETHONT RO REA e T AP %ﬁ%&w e
GGCCAGAAGCA MEBAOBEIA00/B488 7/ Ctiapterl (8ah Babalr(delifh ko seBndiidad ity
AAAATCGECG 851 CTTCGGCACT GANCAATGIC AGCGAT GC AGTGCCA % % 901

GTCAACCTAG BesiieiiermaehisrumEressi Bpcentnnine t%ﬁ&*ﬁfem grogn

CTCAAAGACA il oﬁ\% T Gdribls GeldatsT dfTAPPID hsed GAOW %M&
GCAGCCAGTA CAAA TCAG 15 J UL 20 Z 10 1 WO 99] 36544
- 73 1051 CAmulAtpA@tcre@Amm@am ocsna raugofridizeaudcs @G&)&@ﬂf pilizer

Coooonanct (MHEROHIRES R B A SRR oS (o ikt B R,

GATTTTGGCA HAGREPANAE TIEGERGCHECEPPLES belbALGEEABEOIGETRET BETOSORBBCENIGN

AAATGOGGCG GOGAAT 1301 . CTGAGGTAGC GGTGAAAAAT. AAT, CAGCTTA%%%%
GGGTAGAGAA ?3‘?5’1“""‘1"%@?%‘&&;‘ R%%ﬁiﬁ M 1901

CAGAAAAART  Airk SabBIMM M aiibA NEAY MO aihised 26T efidne A BAEHNedTED, dfdvhe brirsbrt badNR
TGCAATATGT ACGGATATAT CCCGTAGTAC TGAATGTAGA 1501 ACAATCAGAA AACAACATTT

GATCGATAGT AGAAGCCTTC ATTCATCTTG 1551 GGAAGCAGGT CTAATTGGTA AAGATGATGA
ATGGTATAAA TTATTCAGCA 1601 AATCTTACAC CCAAGCAGAT TTGGCTTTAC AGICTTATCA
TTTGAATACT 1651 GCTGCTAAAT CTTGGCTTCA ATCGGGCAAT ACAAAGCCTT TATCCGAATG 1701
GATGTCCGAC CAAGGITATA CACTTATTTC AGGAGITAAT CCTAGATTCA 1751 TTCCAATACC
AAGAGGGTTT GTAAAACAAA ATACACCTAT TACTAATGIC 1801 AAATACCCGG AAGGCATCAG
TTTCGATACA AACCTANAAA GACATCTGGEC 1851 AAATCCTGAT GGITTTAGIC AAGAACAGGG
CATTAAAGGA GCCCATAACC 1901 GCACCAATNT TATGGCAGAA CTAAATTCAC GAGGAGGANG

R IZANT" A A A A 7~ N1 A /~Pr~ana A A R P A RKNIA NI N R T R T s~ A AN PSR AR 7N 7R A" A A A= AT\ A 7\ AT~ NI\ A




1 51 101 50 1S1 201 251 301 This corresponc 55 1 51 101 .. CGGATCGT{G Jyl 2002
TAGGTTTGCG GATTTCTTGC GCCGTAGICA CCGTAGTCCC AAGTATAACC CAAGGCTTTG
TCTTCGCCTT TCATTCCGAT AAGGGATATG ACCCTTTGGT CGGTATAGCC GTCTTGGGAA
CCTTTGTCCA CCCAACGCAT ATCTGCCTGC GGATTCTCAT TGCCGCTTCT TGGCTGCTGA
TTTTTCTGCC TTCGCGITIT TCAACTTCGC GCTTGAGGEGC TTCGGCATAT TTGT 00103
ACGCCATTTC TTTYEERIYE AGCTGCCTAT TGTTCCALBC TACATTCGCA CCCA
CACCACCACT ACCACCAGIT GCATAG is to the am no acid sequence <SEQ I D 24;

ORF50>: . . RIABVRIISOmANRANRSErdm G yioAf S K DAMdGbhoSAHGHEWIIPE HMPC),RtdahIAAS
WL.LI FLPSRF STSRLRASAY.| SANAI SFGC SCLLFQSTFA PTTAPPLPPV A" 1 5 J U | 2002
WD 991 36544 dIFYeo /ﬁé’b@?’%@i@%ﬁﬁ{ﬂ"é&’ﬁaﬁﬁw@y edf EPS @a}ax’?‘a;éwssm ane
domai ns and AAju¥shtd, 96bhGa SaMulo ARt CRRRRIRe Midscidfces WRlefte:C M) ndY bl Asedk Harticles

honmol ogy wi th known proteins. Based on the presence of a putative
t r ansnmenbr argsngapdihareliom sueh g ISEOMsdémmurastimplating eampdixgs)f t40 fonplete Freund’s

meni ngi tides, i i i I ) [ r vaccines, or
0 agnost 1 oe AR (O ) GREARTRa: Fittla AfuaCl; SIHEERS O s RERUERR P
in N meni ndLtli e, KSEQLSDI265LY7, IANGEICGAGK fefanb Q63T Gimima T TEGHGR srophage

O L O ST A A o

| OL51GGATT CEETAGhhkitAihsalsang @heraloChdhdnict (R eXeektkaieds SPGhe OdrpobioNGALHGHST TCG
GCGGT TTGOGGACGT ATCTGT TTGCACATACGA251 CTTCACGTATTGATGTGGAAT T TTGITCC

GGCATCTGCTTHPE are erafaried AT CCT AT T TCGAGCACAGACGAGT GGGTGATACGGT GGC351 TCGGGTGC
GGGAATTGGAGCAGAT TCGCAATTTCTTGACCGGT CAGGCGC! S401TGACTTCGGTGTTGGATTTGEOGTTTTC

R L B e A

/1951, .0 D menionec above, murdmyl pephdes MCIUCE, Dut are not imted
............ threonyl-D-isoglutamine ARrFVIDPEOR 6¥eb5-hoANEERIPACKRAT 0T €T A FRINDBGTCTG
TCCACTGTT 601 CACA TCAT TGCCAT GCATAAAGGCAGGAT TGT GGAAGCGGGAACALB51C
AGCAGGAATm &*Oﬁ A@%@‘ﬁb&%@ﬂ@ﬂéﬂ@%ﬁ&h& Thi s
corresponds hHy@rokiiRosil x@réthyISa Y QITe-PESER. | D 26; ORF39>: 2S1. .

KFDFTVWEI PA V KYR‘@F%?%V\%V\L FALI TPLFFQ WWDKVLVHR51GFSTLDWSV ALLWSLFEI
VLGGLRTYLF AHTTSRI DVE LGARLFAHLL101SLPLSYFEHR RVGDTVARVR ELEQ RNFLT
GQALTSVLDL AWSHinfuogkiis LowySSTinT g tHeAStnunising antigen/immunogen/polypeptide/protein/
........ 13080 .y | t T. VLI | AHRLST. VKTAHR | AM. ..
DR VNS5 SRR R Rbea¢rysoly pscted ediey ahd iRt Nl bl itvens. sped

nucl eoti de s craeRCaalineSklycerbl, 2thand AdGTAdMTdnEITY TakiBaAGubstances, such as wetting or

COGOCAAT CCT CBSSIHAS AESASo Rl B8 SR Exgsen insuch vehiles.

GATTTAAATGAAACGCAATGECTGTTAGCCL51GCCAAATCTTTGGGATTGAA

O O ST AR SIRH . e s s r

GACGGT GAGCGEGHEGRISEUENRITSSHITAROLAHACABEA 6T SHG@ENTidiCRANquid vehicles prior to injection

TAAGICT ATT TTT%@TTZL %W -
AACT GAT%G%? % e psulated in liposomes for

TTTGACT T TACEHGIH EATVOCBCOaTdismisad St TINCONEEBEETIEN acceptable carriers.
TTTTGAAGTATTGGTGGTGTCGGTGGTGTT501 GCAGCTGTTTGCGCTGATTA
CGCCTCTGTTT TCCAAG'I',CISTGAT.GGACA?@%AGGTGCTGGTACA‘I’.
TTCTCTACTTTM@W 0hs

@ivra.lly effective amount of the

TGAGATTGT GT b snlelol hhfrla MR pided, & WEIGRAGH BN @ Tabove-mentioned components,
CACGTATTGATGT GEAAT TGGGCGOGOGT 1701 TGT TCOGGCATCTGCTTTCC o
CTGCCTTTATCGY AFer &G by fraysTRperRSat et diat the administration of that

GGT W l'hbﬁgx]a(x n GA&Q%F meﬁ% is effective for treatment or
CTTCGGT%T %TASCBSZL 'ccTTTCTG%éGGrGATG%Gé eHeet

TATTACAGCT CASEGTRGARISARETGET A0S paTEEUPNONE Rebiramby#ical condition of the individual

;'IC';,CA:AE;T& PC'%TC%QTT TW@%@W@ uman primate, primate, efc.),

ACT GCGGT GGG A apdoih b SHe T VGHHalsl i mE S baCEyAGATISAGTAies, the degree of protection
GCGTTGGGACAATCAGT TGECGECTTATGT 15 JUL 200Z | ~ 15 20 WD 991 36544 110l 1151
1201 1251 13i5sireflgihq fopmpiationef fhe wgqing gigjirephipe dopkas's aspessent pEipe msgiralsgB#iong o,
1951 2001 2051 2101 -75 PCTI1B99100103 GGCTTCGGGA TTTCGGGTAA CGAAGITGEC
GGTGGICAEEC CAGCAGCEEEG TGCAGCTGAT TCAGAAGCTG GIGACGGTGG CGACGITGTG
GATTGGECGCA CGGCTGGTAA TTGAGAGCAA GCTGACGGTG GEGCAGCTGA TTGCGITTAA
TATGCTCTCG GGACAGGTGG CAECGCCTGT TATCCGITTG GCGCAGTITGI GGCAGGATTT
CCAGCAGGTG GGGATTTCGG TGGCGCGITT GGGGGATATT CTGAATGCGC CGACCGAGAA
TGCGTCTTCG CATTTGECTT TGCCCGATAT CCGCCEEEGAG ATTACGITCG AACATGICA
TTTCCGCTAT AAGGCGGACG GCAGGCTGAT TTTGCAGGAT TTGAACCTGC GGATTCGEGEC
GCGEGCGAAGTG CTGEGEATTG TGEGACGTTC GEGEGTCGEEC AAATCCACAC TCACCAAATT

NSNTT= SN SN VT" @ NI INT AT NI R SN NN A NN A NN N P — e g e~ N NSNS N R NN [\ e —p——— gy o, g




1 5J UL 2002 WO 99136544 orf39a -76 PCT/1899/00103 II111ITTTITTI115 JuL 2002
WYYSSTL TWALASL PAYAFWSAFI SPI LRTRLNDKFARNADNQSFLVESI TAVGTVKAM 290 300 310 320
330 390 ORF39-1 and ORF39a show 99.4% identity in 710 as overlap: 5 10 15
20 25 30 35 40 45 50 orf39-1. pep

MBI VSAPLPALSAL | | LAHYHG AANPADI QHEFCTSAQSDLNETQALLAAKSLGLKA

or f 39aMsl VSAPLYBAI'SAH | LAHYHG AANPADI QHEF SAQSDLNETQ/\LLAAKé%&%&Wgrf39 1.
pepVRQPI KRLAMATL PALWCDDGNHFI LAKTDGEGEHAGFL | QDLVTNKSAVL SFAEFSNR

FETTTTTTTT T dddlokHet debevhdt lfdckdrd. e ib Edpedibd thhe the Arhbdunt Whil fall bd 4 Jelakivd] Blfogg%%e that

VRQPI KRLANATL PALVWEDDGNHET L AKTDGGGEHAGYL T QDL T TNKSAVL SFAEFS orf

pepYSGKLI LV?QSP?AWE’@EGAKFWWWA\W%{WRRLFFEVLV\S\ALQ_FALI TPLFFQV
IIIIIIIIIIIIIIIIIIIII|IIIIIIIIIIIIIIII|IIIIIIIIIIIIIIIIIIIIIorf39aYSGKLILVA
SRASVL GSLAKEDFTVF| PAVI KYRRLFFEVLWBW.QLFEAL| TP FF%

pepVVDKVL VHRGF ST BRE ST AL TR B8 SRRy RAY P eﬁﬁ%igsby injection,
LTTTETETTT didhed dubbdtdnebisly] Intdatnbidchlabld 1 4l &drkddrhblyhitdntdulahddubly (e 2 OWO3928734).
VVDKVLVHRGFSTL DWBVAL LWL FEI VL GGLRTYLFAHTTSRI DVEL GARLFRHLLSor f 39- 1.

pepL PLSYFEHRE/SsH [ampigtions s yiabie fescorer svader alradmimytatimnnsiaderoralqnd pulmonary
LETEEitrnT | | | YFEHR
RVGDTVAAVRE P R TR PRt Bt opmeolohs i i i 86 b gt Bl
pepLASL PAYA%V@AIE|oSPmmﬁRLduwmmm@smmaw¢@wmma5@mm with other
LETEEEEE T L L LT E R L e r i1 or f 39aLASLPAYAF
WBAFI SPI L RTENBREARRRHNEEET VESI TAVGTVKAMAVEPQVI QRVDOT f 39- 1.
pepNQLAAYVASGFRVTKLAWGQQGVQLI QKLVTVATLW GARLVI ESKLTVGQLI AFNM.S

LT T LA dod bbbl bl bt abdidls| b1 vabchalibd ) dl b dd o RAABEHAAYVAS
GFRVTKLA ATLW GARLVI ESKLTVGQLI A FN

pepGVAKPVI m@\%@v&rswmnw@mwzm Hoapedty) arak (FEHdmERRey Immunol
ULTTTLET LT ddrbloakddbd falel hdkibd 1 1TETTLLLLLELLEETTEITTETTLLT ] or f 39aGQVAAPVI R
LAQLWODFQQVGE SVARL'GDI LNAPTENASSHLALPDI RGEl TFEHVDFRYor f 39- 1.

pepKADGAL| LQDLNLRI RAGEVLGI VGRSGSGKSTL TKL VQRL YVPEQGRVL VDGNDLAL AA

iLTLITT] ]| | GédelDeli S ELLTTELEI T Litll]

1111111111111 120rf 39aKADGRLI LQDLNLRI RAGEVLA VGRSGSGKSTL TKLVORL YVPAQGRVLVDGN
DLALAAor f 39Gene therapy vehicles for delivery of constructs including a coding sequence of a therapeutic of

pepPAVWR CGENY, ) d
11128 11111 |[ﬁ Y“l111JIﬁﬁ@%@fﬁé{%@ﬂ%ﬁﬁl11111110r PRt RrROVG
W QENVLINR S RENboallT D@ Emicaly. Mcm&¢mn&@ﬂ@mm@gw vector approaches in

R ek A A AT SR BRRUAR L

| Al AMNERIOLh&BEAiﬁAb&YEﬁEMXWWMM@fS&ﬂQH& in vivo can be either
pepLl | AHRLSTVKTAHRI | A | VEAGTQQEL LAKPNGYYRYLYDLONGX |1 |
LETETETETT SO O TR A S L rr it trtrniin torf39al 11 1 |
LI | AHRLSTVKTAHRI | AVDKGRI VEAGTQQEL LAKPNGYYRYLYDLQNGX The conpl ete | ength
ORF39a nucl gat: 1 CC
aCT ’ﬂ&_l_ﬂ: %&ﬁt&?ﬁ&ﬁ@&@e&ﬁ%ﬂﬁﬁg&@é&e %As@&g &e%ml 1&?&%&& efdCCA
TGCCGATHTA s@m@ﬁzmr@lme@@th%ﬁ@ﬂﬁ@ﬁﬁte@@@hmeec@@wmmfmmml

TSI i B L S ST R

GGCTAAAACA 4BQesCarCEStiov iR GAGsuel (803, GEAGoVTrAs, 3o vAVEAS ARAEAT Y o VIAUSC PATUGAAS,

TAAGTCTGCG GTATTGTCTT TTGOCGAATT 351 TTCT, T AAGTGATATT
GGTTGCTTCC RSSO0 Vot O AP A W&ﬂ%ﬂ% %@W ’66%&?? ik
TCCGECGGTA P5ILeAKGARA TN HhdAehtTerddySI$834E1 A ohAEHo ( (SOF (HkdAdéncT el dpyS0 1
GCAGCTGITT GCGCTGATTA CIGIT TTTCCAAGIG GTGATGGACA 551 AGGTGCTGGT

ACATCGRGA TSt aaKapiiitet Girveteatinstit8dod TTGTTGGETGG TGTCGCTGIT
TGAGATTGIG TTGEGCGGTT TGCGGACGTA 651 TCTGTTTGCA CATACGACTT CACGTATTGA

TGTCGAATTG Refrovira vectol; are wc?l k}]mvyn 1Ir_1 thze(%g%nd we contemplate that any retroviral gene therapy vector

is employable in the invention, including B, C and D type retroviruses, xenotropic retroviruses (for

example, NZB-X1, NZB-X2 and NZB9-1 (see O'Neill (1985) J. Virol. 53:160) polytropic retroviruses



WO 99/ 36544 _77_ PCT/1B99/ 00103 7017518018515901951100110511101" 15 JUL 2002
10115112011251130113511S190119511S0115511601"' 2~1651170117511B011851"
2519011951200120512101 TGITCCGECA TCTGCTTTCC CTGCCTTTAT CCTATTTCGA
GCACAGACGA GTGGEGTGATA CGGTGECTCG GGTGCGGGAA TTGGAGCAGA TTCGCAATTT,
CTTGACCGGT CA CTTCGGIGIT GGATTTGECG TTTTCGITTA TCTT %ﬁooms
GGTGATGIGG TA CCACTCTGAC TTGEGTCGHA TTGECTTCGT T C
TGCGITTTGG TCGGCATTTA TCAGICCGAT ACTGCGGACG CGICTGAACG ATAAGITCGC

SO T 000 CATCAOA o ataFiaet o0 IO See RNA
GGCTTCGGGA T @@U&%m kakeraRnt 285 TGCAGCTGAT
TCAGAAGCTG GTGACGGTGG CGACGTTGTG GATTGGOGCA CGGCTGGTAA TTGAGAGCAA
GCTGACGGTG GRSt @b EhGtal JréAhéF %I&}T G};gy GNP RS Wime& For

TATCCGITTG GCGCAGITGI GGCA GCGATTTCGG
GGGGGATATT @M@@@@A@"@@\wqumm NowinE Saeoma VIIGO@ARMA Alnding site

T . ] J GCCTGAT . .
o A Y T REP B R o
GGGEGTCGEEC Al4ondCr Gy mBAB(HRoiiNINT A Gl CEkGEEVir@l GTATGTAC CGGCGCAGGG
ACGCGGTGITG GTGGACGGECA ACGATTTGEEC TTTGECCGCT CCTAECTTGEC TGCGGECGEECA

GGTCGGOGTG GICTTGCAGG AGAATGTGCT GCTCAACCGC AGCATACGCG ACAATATCGC
GCTGACGGAT Adhesaepopemantreiiarmhrestanmmrensd taagncae NanduaioCoimBeac etroviral

ACACGAGITT A
CoCTTOT06 CXPRRAAE GAORRIRY Py ke OBt LIRS e

GCGCATTCTG ATOT FEOARSréIGEBARTYEN BESLAESFGEHA TorTsNe-SPeaifiC T ghNCHAES TiokT cel]l DNA

CTOCACTRT ARAKEHE AR R AP R e ERT AR PP EIED7626). 1

GGGAACACAG GAfpehdfableCthat thddekotifiKatt TANEcton IsAlreplGRdndE R dtve Te2bAbiaAvt Virus.
ACAGAACGGEG TAG 30 This encodes a protein having am no acid sequence <SEQ I D
30> 1'S110115135201251' 301351901409s1501' 55160165145701 MsI VSAPLPA

LSALI | LAHY HarmaipAsl ligprabEAos ety ghore-dgssitel vy AGromRieAdll known

RASVL GSLAK PORTEY BV OYRRER L YR QUE A TEDLED CORER VRS P EBHBvA

LLWELFEI V L @rhddéefIcelMlihbsT(Sisb [Rvfiatd @éﬁhE&H—lhﬂcSoL‘FWﬂ)éFEbRﬂie YedaudfidRREecoibin&iXIFL TG

QALTSVLOLA FSFI FLAVI anféf VUV LASLPAYAEW SAFI SPI LRT RUNDKFAANA DNOSEL VES|
TAVGTVKAPoA Y&t 55&}5( E“ tﬂﬁ@ f'@gﬁ‘a%%‘?% &4 Cy

RLVI ESKLTV  GRlld) o hkpareay/ Celifivie whitfle Mk datedhastlvaiichth lshar AT ENASS
HLALPDI RGE | TFEHVDFRY KADGRLI LQD LNLRI RAGEV LG VGRSGSG KSTLTKLVQR

LYVPAQGRVL VDGNDLAI, AA PAW.RAQVGY VLQENVLLNR SI RDNI ALTD TGWPLERI | E
AAKLAGAHEF | RVESEIPECHGTVINGE s CheS cCOSTRORn Alf ActrAIrk TegPRItherpy DRAPS ARSudESEIRA MON

ool ogous 116 Aty oty R AL 6BV KB A Lk VI MRS R e

RTX-1 TOXI N \GEEERMind PdTcorha( Vifx] Mth]Ib’enkioﬁﬂfﬁVIum\bJﬂmus Sastanial W@sm@mmy

(e it bl et Pt B8 7 O Mt SRRRRR SR VU ' °

protei n [ Actiionokmss,iAbelssn pimcnmwmlmhd (et Mo, w?@ﬂs;;quﬁ GRI( ATCCSNol

(2379)) Expect = 0.0l dentl ties = 972/690 (688), Positives = 590/ 69 ‘Sm78))
Gaps = 3/ 690 l%-é%g @)&(V, arvey Sarcoma Virus and Rauscher(ATCC No. VR-998) and Moloney

20YHGE AANPAT] (ki %LA&W&W SRl Ao btatel Y deBosiitibs NP

+++H+F + L+ T W V++ | LPALVW\Ebj ct
20YHNI AVNPERKeadpm Ecka themarigan iR Celtreakoliecion CRIAR ninRackailie, Maoylatdor

<D E AT RO g Rplarsipleg SR ety Mg sV S AT T

79EDGKHFI LTKI DN- - EAKKYLI FDLETHNPRI LEQAEFESL YQGKLI LVASRASI VGKLA 136Query:

190KFDFTWFI %V%W@%MW wammclude those
199KFDFTWEI PAVI KYR+ | TPLFF LVHRGFSh~ct :
137KFDFTWFI MQMWW|WMPM@@E@WM%WEPWG&W@@W3WVi@%‘;%é%r y:

ZOOWV\EE@%% W&g& 1DVW@5MFW¥§EHWW&W B3RP s69d5 J

GLRTY+FAH+TSRI DVELGARL FRHL L +LP+SYFE+RRVGDTVARVR Sb] ct ~ 197

ALAI WLFEI VLNGLRTYI FAHSTSRI DVELGARLFRHLLALPI SYFENRRVGDTVARVR 256 Query: 260
ELEQ RNFLTGQALTSVLDLAFSFI FLAVMAYYSSTLTWNLASLPAYAFWSAFI SPI LR 319 S

EL+Q RNFLTGQALTSVLDL FSFI F AVMAYYS LT V+L SLP Y WS FI SPI LR Sb]ct: 257

ELDQ RNFLTGQALTSVLDLM-SFI FFAVMAYYSPKLTLVI LGSLPFYMGWSI FI SPI LR 316 Query: 320
TRLNDKFARNADNQSFLVESI TAVGTVKAVAVEPQVITQRVWDNQLAAYVASGFRVTKLAW 379 AL++KFAR
ADNQSFLVES+TA+ T+KA+AV PQMI WD QLA+YV++GFRVT LA + | O Sb]ct: 317
RRLDEKFAAGADNQSFLVESVTAI NTI KALAVTPQVITNTWDKQLASYVSAG-RVTTLATI 376 QJery 380

TN IR0 VAN Z7~<ATPFS VN 71 <171 "y 27771 1 AT R IR B £777"% FA AP\ 71 NI A N LV ASNISTI™ 7NN I\ I\




1 ATGAAATACT TGATCCGCAC CGCCTTACTC GCAGICGCAG CCGCCGGCAT 51 CTA 2002
CAACCGCAAT CCGAAGCCGEC AGTGCAAGIC AAGGCTGAAA 101 ACAGCCTGAC CGCTAT
TTAGCCGTCG CCGACAAACA GGCAGAGATT 151 GACGGGITGA ACGCCCAAAK sGACGCCGAA
ATCAGA... 5 This corresponds to the am no acid sequence <SEQ I D 32; ORFS2>:
1 MKYLI RTALL AVAAAG YAC QPQSEAAVQV KAENSLTAMR LAVADKQAEI 51 DGLNAQ7CDAE

| R.. Further X$?%¥73f¥¢eal ed the conpl ete nucl eotide sequencdCEERYPIB 33>: 1
10 51 101 151 201 251 ATGAAATACT TGATCCGCAC CGCCTTACTC GCAGTCGCAG

ACACOCTOAC AT G PEAL O O XAt A Ao s, us

ACGCCCAAAT CRALBOCTEAA,4AT,CRCGASARE] , BOGANGIEIRO AGPRTTICAAA SSAIT ACEGERAT also Vile

GGATACACGG TG A 15 T ds to th
o 1o aci d SR Te i B0 RO C e R B RYADS T RORAR Ve Res
QPQSEAAVQV m&mmmsmmm@u N RAB3 1y B RBARELK é@éﬁy\b%

VPELEK* Conput er anal ysi s of am no aci d sequence E) icts

pr okar yot i ¢ /fréHbf3anklan (é%fﬁﬁ 6‘€1éi‘53n1ﬂ3 %qng(laﬁi)d’cmwwsd $6é 31:eMB.eand Milket (19900
ORF52- 1 (7kEg)nax\@§mpbg |n the pGex vectors and expressed in E.coli, as
descri bed abov T he p ucts of protein expression and purification were
anal yzed by SDS-PACE. Figure 4A shows the results of affinity purification

of the GST- HummOﬁHendr_\luglgeﬂe ﬁaagmmrsa}eatss kmfwnhydrecaﬂ lid dntpldyible Rithis SR Eton.
i ndex, and AMPHI regi ons Based on i s anal

ot edi ct od  t RSk o FieER BERR (KOFBnfne sHaren 310 Storsd 192 iphas BEd 4 e and ¢ 2
be useful apid@rRNSsY, WOMACLINGD WOHITH7AEN dnk g%ml%mmnswén &h@m@ﬁti} Qeg% 201

sequence was identified |nNrren|ng|t|d|s< I D 3S> 3~ 10

251 ATG@rTAqrm@om}ﬂwAﬁmmewm serdeSKTFGITIE THOF GATIES! FETINEMSTAIn

TarTeTeCTT AR T VR i R AR i Fcsss,

GCCCCCTTCG WITbQZATAA WETISCOGTHCAY GIETBETIT CRCO FRABERN T GCID4IRAZEST MAGDE /11506,

o e SOMEERC FRARIH S G AT Ay R, Wby

SRXAI RNKI C G&55l4/A4B9KL WD 5/69 M| GABG3L 5865, AVDDIRBTS 36ASL4A RYZ2 WMWSM*
Further work reveal ed the conpl ete nucl eotjde sequence, <S

D 37> 1
NLOOET T P R G BN A KL Mk e e descibs I Goriel 6982 vio
99/ 36544 PCH,},B984.00:403:148954 mdk %&% ge%e?cﬁﬁv Jehftel bEHR [{RAnddARCCCTG
CTCCTTTCCT TACTCTATTG TTAAATCCCYG GC GTATCGCGIT
GGGCAATACG malaisnageny irus @sspaptpd Mu s @y Qo TS WMK:@)&AW ies of such

COCAAGTTT SRTAGUORT RO e PP PSRy PR e o

corres pondsWQDB’(G?éBQaMosbprafcrrcH sdYuerion cmﬁﬁ@e Ithi® t38 Am&smeﬂicmnW&WFP

LMW G L LTLL LNPVFHASSC K| FAK
LAAFAF @é@&l‘_‘%’ﬁ? KBVRFBABA W i““é‘ﬂ}&”{ @%L‘ﬁ F“°B é@ 2 d‘ra“‘{ehu s

am no aci d MeEaaas anddipadl il & hdtiva micRaties, pRaRiblyia 1dastnd aitive nﬁﬂie)mmdp SUpgREts
that ORF56 m ght, be a nenbrane or periplasmc protein., Based on this

anal ysi s, i Buglestiggsempgtpesderaing 0 pative “‘ﬂﬂle@f’%ﬁsﬁrcfrF‘S’ﬁ‘FWém ‘i’i@?‘l“l“ﬁl"é“’le%fﬂas Pk s

epi topes, cgiselfentSHE ler@VrirgfRad MHnomsmeraﬁae&meﬁm&m&tm@&rueﬁeefof@r@rrpI e
9 The followi ng partial DNA sequence was identified in meni ngitidis <SEQ
| D 39> 1 51AAYIInygted Smingirerzsls arptipayenses ¢f28 ﬁ@mmmweq@ms rracha(aY @verted

GorrectrT FRPASPRIT sl e S e AL ion. The

TTTTTTCTTA mﬁ&é}i' 'ﬁ]ﬁcm LCGETG MGORAGHIIE GAGTEGARMNThORCATEITOM in the

TTTGECTCAC T CTTCTGC.TAT C t he
amino aci d 8¥Y6 ?f’ ue Bas: poweégr@%CﬁT H—?’&ﬁﬁ%@ﬁ W%QLAL
FYLLYLSYLA MR- ERoattds whithde BRYSeEERRAreERQMBDREA! 1 YL TFTHA| AfbthtRikkmple of
Corrput er analysis of this am no acid se?uencegpredl cts a transnenbran

(G}

regi on. Bas8uhenANY welara PPl (serSamylslg (K7Lt Eok ﬁ1a309?hr“§°‘ber’6¥@mar¥

meni ngi g di %ectcﬁ'ri'éjthF b%u‘tﬁpbthﬂe\%ctop%hﬂmplﬁm%@;elﬁouﬁﬁm PE0ecloPls ct‘{ﬁﬁﬁécﬂﬂSUS)r
di agnostics e O The tollow ng partial DNA se%uence was

identified PateN. mnmg; Smldp@ngE:@rs Behose HisclogHGOERNEGY SABRNGETPT,368 and
TTGGTTGCAG CGTTTGAAAT ACCCGITGIT 51 GCTTTGGATT GCGGATATGT TGCTGTACCG
GITGITGEEC GGCGCGGAAA 101 TCGAATGCGG CCGTTGCCCT GIGCCGCCGA TGACGCATTG
GCAGCATTTT 151 TTGCCGGCGA TGGGAACGGT GICGECTTGG GIGECGGTGA TTTGGGCATA 3S
201 CCTGATGATT GAAAGTGAAA AAAACGGAAG ATATTGA This corresponds to the am no
acid sequence <SEQ ID 42; ORF69>: 1 ..VRTW.VFW.Q RLKYPLLLW ADMLLYRLLG
GAEI ECCGRCP VPPMIDWQHF 51 LPAMGTVSAW VAVI WAYLM  ESEKNGRY"




1 5J UL 2002 WD 99/365A4 81 PCTJ1B99/ 00103 Conputer anal ysis ofd tHl 2002
am no acid sequence predicts a transnmenbrane region. A correspondi ng ORF
fromstrain A of N neningitidis was also identified. Homolosry with a
predicted ORF from N neningitides (strain Al ORF69 shows 96.2% i denti ty
over a 78aa ov, with an ORF (ORF69a) fromstrain A of N

nmeni ngi ti des. 9%%5415,0 40 50 60 orf69. peps.- Pcﬁmgwooms
VRTWLVFW.QRLKYPLLLW ADM_LYRLLGGAEI ECGRCPVPPMI DWQHFL PAMGTVSAW

or f 69aVRTW. Ky QiRia K'SPrlaten (3, FIOM I XiRlak&H6aAES BAGRGRYPEM] IMOKG PTG VAME 0y 2Q 30
4050 6070 79orf 69. pepVAVI WVAYLM ESEKNGRYX 1S aorféeQal I I1LIIITLTLTETTInl
VAVTVAYLM ESERMGEXEEAFTHANG S Y68 dr siplpvableiipahis éﬁ@éweés SEEPAF 4B Kseo, which

| 5 1GTCCOGAGKaifhd &7 érﬂz&]cﬁﬁdsm@%g&g TMI@ o3 &%.%Rer.
GOGGATATGC TGCTGTACCG T
GTACCGOCGA  TE&/A0BEAT RBECAGIATIONTAS ﬂw@@@@cm( mwm@@sﬂe@e@@@@'ym@ss 470.

encodes & pror BT RAV e oo o sea U A R IR A RS Ibey

RLKYPLLLCI ARMISYRSE,EIGAEI ECGRCP VPPMIDWOHF 2S 51 LPTMGTVAAW VAVI VAYLM
ESEKNGRY* Based on this anal ysi s it is predicted that this protein from
N.nmeningitidis, and its epito coul d be useful antigens for vaccines or
di agnosti cs. hE)%a‘F?p‘h@an"e&W ethﬁf Bvesiah also Droudsdgrren vectorad dadinpend prsteried N,

351 601 051 IR AP A PP S e e e i vinase ™

GCTGCCCTCC Awmﬁﬁhmﬂ@@emﬁ% X064 7R (R &) (GA dditional

e A e A R R R s

GCGT CCGATT (WTS&TMI) P2 A ribe G aNACIBS) Sdidnkel HBI647-1858Gd QED90/09441

COTGACTCE AT ORBRAAScHER A TReS et etomtsrt s Eos CABATE e ThoRRs 31111

TATTCTGATC ATIEEATIHC, RETTUC I CAL CANEEEHED %ﬂag Pt deposited
CGGCATTTTC ATCGACACCT TCCTGTCGGC GAAATATTCG CAA TCGA

ACCTTATGGG A@GMWWA@TWCWW@M%Z@%TTTAT
WGCACCGATT s TGCGGNTGe GTGATTGCrT TTGTGCAGAT GTWCGTCTGA CTGGCTTTCA

GACGGCATAA Th ds.t th d <SEQ I D 46
GRE77>: 15 1 Ao BBl SRS girsgat BB VRt ian SR %y ecussrGhen
LLAVLPVLPS PEWA%WMW BindBRN ek lviitorb. ol \demlikil PéRisl kb FATCC

AGVANYG LI NAFE EATGC VA4S B R S A& QuRIBIs Gron e

XVLGAFI API %Q‘l:d(mﬁ&l})e%%aﬁ%énfymlh@(rm}wmcc&)&mbeﬁrctchVRCQISD|Aet@c
nucl eoti de sequence <SEQ I D 47>: 51 101 151 201 251 301 351 1S 401 951
501 551 601 VRrErPTAAAK anhm@w BGe352EH79, and

CAACACTC-I& %W@’ 2 % %WW%&%@M% 627,

CGGCACAATC ARGETAGCEO FPGHITRCT TR, WOPSTILRCE ACOTIBCUSH, 09 CRSeheESc,217,879

TGOOOOGTCT GECERRPANs SEEATENILEss EAY BrPTEr CYEARSs T i ich o th

GCTGACTCCG FATET GRSk BeCRahATG 0 GATIEeiCEE R Gk SEhCAAMESGsBARAGTARGGavailable
TATTCTGATC AATGCGATTIC CGCGCT CAACATCATC CCT GC CTT

CGGCATTTTC fepbmigeeschref q&@rm@wsmAm %A %‘3 USSN
ACCTTATGSG H&leTédatyl TA TCCTACTGCT GATGCTGACC GGGGTTTTGG GTGCGTTTAT
TGCACCGATT GTI GG TGATTGCGIT TGIGCAGATG TTCGICTGA 20 Thi s corresponds
to the am no acid sequence <SEQ ID 48; ORF77-1>. 1 MFQNFDLGVF LLAVLPVLLS
| TVREVARGY DARYVicionSyAtefr@¥dRlad biliterybtic lkyeirédlxpiedsion| sy§terhTarb/ESo weful-(onaRmPessing

Pl DSRNFRNP RLAWRCVAA GPLS VLTP. YV Y

NAI LFALNI | fhspugipie Fﬂ&%@éﬂﬁ‘ “IVET’I‘r@E;sA N%% E%‘“H%EA ?E%E%Afg\})@a@&% k"ﬁFreﬂs
201 VRLVI ARV d5n GROGHY Bfefefdbd, Yivl ctik@botichhyeraNixpRssi6H §)seREUetkanvealias a
putative | eader sequence and séveral transmenmbrane domains. A correspondi ng

ORF from st deriived Aomfalphiavirks veeiers pndypast preberablys o SindbispirakkectoSnol ~, v with a
predicted ORF from N neningitidis~strain Al 30 ORF77 shows 96. S%ldentl ty
over a l173aa overlap with an ORF (ORF77a) fromstrain A of N neningitides:
10 20 30 90 50 60 orf77. pep
MFONFDLGVFLLAVLPVLPSI TVSHVARGYTARYWGDNTAEQYGRLTI , NPLPHI DLVGTI 3S orf 77a
RGYTARYWGEDNTAEQYGRLTLNPLPHI DLVGTT 10 20 30 70 80 90 100 110 120 orf77. pep

| VPLLTLMFTPFLFGAARPI Pl DSRNFRNPRLAWRCVAASGPL SNLAMAVLWOGW.VLTP 40
trrerrerererrerererrerererrrrererrrrererrit ettt rrrrrrrrrr o orf77a

| VPLLTLMFTPFLFGAARPI Pl DSRNFRNPRLAVWRCVAASGPLSNLAVAVLWGW.VLTP 90 50 60 70 80
90 130 190 150 160 170 180 4S orf77 pep

NN I ANZL A A1 A NA AAR N Z7Z7~1 1 1 N AISNSNSN 1 ™1 A L1 Z\N 7P A Fr=<i /71 IFr<\ 7 /7




100 110 120 130 190 150 50 190 200 210 220 orf 77. pep 15 JUL 2002

TW | LLLM_TXVLGAFI APl XRXADCXCADVRLTGFQTAX 1111 11111 (111 1111 orf77a

TW | XLLMLTGVLGAXI APl VQLVI AFVQVEVX 160 170 1BO 15 J U L 2002 WD 99/ 36544

-83 ORF77-1 and ORF?7a show 96.8% identity in 185 as overl ap:

PCTI | B99/ 00103 10 20 30 90 50 60 orf77-1. pep

MFQNFDL GVFL LAV P36 TVREVARGYTARYV\GDI\FI’A%QYGRLTL NPLPHI DLVGTFCTIB8Y§0103 4

RGYTARYWGDNTAEQYGRLTLNPLPHI DLVGTI 10 20730 70 80 90 100 110 120 orf77-1.

pep IVPLLTLMETPFIE GUARP. ¢,D RNFR RLAV\RCVAASGPL '\“]i' VLTP 10

FEEEEEEEE T PERYYREEPT PPRPE (9 PSS PP PIERSPE YR peieqe thas farived fromppofiovizps, for

g ?)/P%H/ggmwmtf?mmo Fagmmf e et ABRMOYIPAL 3 And B (180) 6 Gif0 80
or

YVGGAYQVPLA ’L‘?”M‘%lfgiﬂ?\‘ﬂ"r‘ﬁbf% ﬁWB@b”E‘e C%TﬁéAWS‘@&PWEM in Arnold (1990)

VVCCAYONPL AN L L EL v Y B o e e AT
130 190 sgd I a9 ’ﬂ% ‘%A& 8010 aperthost desgrped-japisher- ER&W‘%{%&PFNHI YRAFCIIORORIF\/X
NERERRY | | Flbtrer {10897 ldbin MYLAchd 5di 1569:86) HiekA@ (T080) KhdeMe BAYL FROE ABHVIGE Uh ATDYQVFVX

160 170 180 ar cleotide sequence <SEQ | D 49> was

i dentified: ié%&'ﬁop \@%ﬁ 32@%’45%1‘“%6?' @@Tpﬁg&ﬁﬁ %105(53@ those descrbgdInCTATA
CAGCGCGCTA KAhfiFeckd{l AT Mo ALTHIOR Gan S MMa0 P kATES3) W@%lmlms for
TGCCCCATAT CGATTTGGIC. GGCACAATCA TCGTACCGCT CGCTTACTTTG ATGTTTACGC
CCTTCCTGTT ¥ample adSEGYRAPEand racembinantdnfiuenza virusesameder employingrmuenscgenetics
GCCTTCO G LS idscHEHC0S 666, 653CHEGH ﬁT&%ﬁ%zlﬂ%} @ngz -3805;
TGTGEGECGT GGITTTGGIG CTGACTCCGT ATGICGGT

CNCRAATGGC Tnapd$ Aaesa! W Eiep pGA7 W2 ibEandiayt et NSEGA Y- A @lay BcMichael

CCATCCTGCC T

AAGCGTTCCG ‘&%{’@3‘? CCTTATQ@( e iate TAérl' %&%@# %&W% human

GGGTTTTGGG Tarayidfiganry dosesdssaripel mm?n@ﬁ%@ww@ww6mdm

This e”COdenﬁeaaleP{’uﬂis%ﬂer:ﬂ bm 287 Afd VR-ISAURA ARs <§t‘§91ﬂe5)m5§> 44‘6991Aura
RGYTARYWGD PLPHIDLY GTI | VPLLTL MFTPFLFGWA 51 APl Pl DSRNF

RNPRLAWHCY ‘ANSC@PLGSNI!M@ M‘MM& Bebprynyimsa fenexamplevs OVRMPR and ARGE VRAI240;

NI I Pl LPWDG @b&és@? Eﬁﬁo&ﬁ%%& &ﬁ-bzfﬁﬁ%%&ﬁ%v%m% e &Pté/QRVMEld

VQVFV~ Based on this anadsm it is predic his ‘protein fromN

meni ngi t i deéTC‘éMB §2¢5 Fenj é’lm%}&jlezﬂm@ HECGYBrR4: Geteh géﬁsfoﬁ%ﬁml?)aéérpﬁes or
di agnost i csyrBye o £rée vﬁhﬁd %M’M@d&ﬂ vitgy E”dr%ka:@l%ﬁ@@“\ﬁ@@ al’o%% ig§y ed
in N neni ngltldes <SEQ CAT
CAAATGGCGG exmr@@@@@ﬂ%@ﬁ W@fmmrﬂﬁc T’@é@ﬁw@m@b@@ﬁﬁwmu
GAAATCCI(ST @Qs ]leJeA A G s qricé@ﬁ@%lﬁﬁr%ﬁﬁ@ G
151 GGCTACACCG T GOCCE0CORE . GOETAC 1 CGCCGTCCTT
ATCGGCGGAC ﬁt@emrr@dglr ampe AACETYR 22 domticps. fgfxm@ﬁ%-”é@r‘éme
GCGCCA (i G%%@vé&lfoﬂﬁéﬁqﬁ& G@%@TJ @53@3 Vifuk 07 dx %A
GCTATTGCCA OGCGCT SS 351 CGGOGAATGG
AACATCAAAG ATGC §¥R3376; QNygpvinygpEesern enrgphalifis)vipus;Tior B@Q’PGO’!I@ YBH5entaECeCAT
CAACGGCAAA Wiaecel preceo G ACAFEETRAT:
CAATGTGCGC OG%AATGTTGC %’C&AT %ﬁ% corrggggﬁ{dz(ﬁ?o t he arrsﬁﬁ}g acid 2
sequenc® <SBEOATTCESHR- 1Mamronawwmpmwph@%&\mﬁ@wmﬁww IEHPMEETGNLG

KGSYG VEML @#ﬁé}'@%@%aﬁ 1PLAYG | GELVSLSQL AAGSELTVI K ASGVSTKK _LL 101

LI LSQFGFI F E NI KAAAI NGK | STGNTGLW. 151 KEKNSVI NVR
EMLPDH. .. Further work reveal ed further partial nucleotide sequence <SEQ ID
53>: Delivery of the compositions of this invention into cells is not limited to the above mentioned viral
1ATGAACCT GATTTCA TACATCAT TW | OB TTAW
TOGCTTTGTACKESTT W@gﬁﬁ#&i@[ SRR AR ATGGG
AAATGCTGLS 0\ E6dexsed DNERREd Auiviied (o iTddGEEabink @k, GdICCT TA
TCGGECGGACT CTCCCTCAG GCCTTGCCECCGECA251 GCGAACT GACCGT CATCAAAGCCA TGA
GCACCAANPAGETEDIE Ge S SEnai ¥RTI8366 T &G@@ﬁmﬂﬁ W@wﬂf%@mﬁ?%%l
GGGl B P 3644 B EIREAAAAT
CAGCACCGGCAA:W ’lAAA TKATCAATGT GCGCGAAATGI TGCCCGA

CCATAC50 1G@ﬁfﬁmﬂmgméﬁm®@c@mmﬁmmmm@& FieddandT GGAA
GCCGATTCCGCCGT TTTGAACAGCGACGGCAGT TGGCAGE 0 1 TTGAAAAACAT CCGCCGCAGCACGCTTGGCGAA
GACAAAGT CGAGGTCTCB651 TATTGCGGCT GAAGAAAACT GGCCGAT TTCCGT CAAACGCAACCTGATGG/01AC
GTATTGCTCGT CAAACCCGACCAAATGT CCGT CGGCGAACTGACCACCT751 TACATCCGCCACCTCCAAAACAAC
AGCCAAAACACCCGAATCTACGCCATZS801 CGCATGGTGECGCAAATTGGT TTACCCCGCCGCAGCCTGGGTGA
TGGECGC851TCGTCGCCTTTGCCT TTACCCCGCAAACCACCCGCCACGGCAATATGGEECI01ITTAAAACTCTTCG
GCGGCATCTGTs TCGGATTGCTGT TCCACCT TGCCEE@51 ACGCCTCTTTGEGT TTACCAGCCAACTCGG. . .
This corresponds to the am no acid sequence <SEQ ID $4; ORF112-1>: 301

NNLI SRYI I R QVAVNAVYAL LAFLALYSFF EI LYETGNLG KGSYGI VEM. 51 GYT AL KNPAR

N 1N NN R AR NN~ == 21 1 7 A PN NR A~N"T=1 71701 1 1 NN 7 ~r~1 I~ A



10 20 30 90 50 60 orf112. pep 15 JUL 2002
MNLI SRYI | RQVAVMAVYAL L AFLAL YSFFEI LYETGNLGKGSYG VEMLGYTALKMPAR 4S or fi'l 2a
MNLI SRYI | RQVAVMAVYAL L AFLAL YSFFEI LYETGNLGKGSYG VEMXGYTALI Q-1XAR 10 20 30 90
50 60 70 80 90 100 110 120 orf112. pep |

AYEL| PLAVLI GGLV/SL SQLAAGSEL TVI KASGVBTKKLLLI LSQFGFI FAI ATVALGEW |
1111:111111i1‘l’?f9’?ﬁg‘f_"||||||:|||||||||||||_§8|_|||||||||||||||||| Aoy
AYELMPLAVLI GGLVSXSQLAAGSELXVI KASGVBTKI CLLLI LSQFGFI FAI ATVALGEW 70 BO 90 100
110 120 1994, ki UB0SisVRO9BAOH Ak -H5osGH 4ERNGANARIA0N LAY R
orfil2 pep VAPTLSQKAEN KAAAI NGKI STGNTG W KEKNSVI N@RIEQN%BDH_ yjda%e e,
LELEELLT L heps-held gene transfen partiqly gun, ps daseribed pn P8 Petentis 19,655, jonizing radiation as
}/é\gﬂi?g?gg&egf%@érf 11!51?@5??(@,&'5%@7—%%%’1 NYRENCTR LSRRG wth JiOeedi®O
EL AEAVEADS ARINSDES\WAdHishiRRSHFo: RV SIrbaGE R IR AP 200 - 2092110

dont 11%ea et glssi e 1o BEad A R CCTTA caTcaTCoST cAnATaROG

TTATGECGGT 51 TTACGCGCTC CTTGCCTTCC TCGCTTTGTA CAGCTTTTTT GAAATCCTGT 101

ACGAAACCGG fafifMCrhditebd AR Eh AT Y] I G5l 8edia A
COCTCAAAAT GNCCGOOOGE GOCTACGAAC ‘TGAT %201 %Cc am@
TGGTCTCTNT BrrGrohasmvecocatednen: Dbt COGAM@EIN oCEREATEAAGOTAGIREML!

CoToocacT ‘SHE ST bR A bR kA ki Pt sl BB 001

CCGOGGCCAT o6 pAGRBRARMA ATHEMNG EARGSIGGANTANE FEotEaihd, BELIBEG1A Sk MG A g

ACAGCATTAT TGT GAAATGTTGC . TAC, 501..CCT ATTAAAA
0O G ARAAE ESUACOFRERED TS 5 AR A Al T TR GBI 1 Gt
ACAGCGACGG 26 A A&l asTdecDOMNFAuck: Eh et el dTHD . JSABEA e
TCGAGGTCTC 651 TATTGCGGCT GAAGAAAANT GGCCGATTTC CGTCARACGC AACCTGATGG 701
ACGTATTGCT 3ednsenbeddrtlana G8ANBresprigasy Ehennd A3 b3 Glactoager tagsfein CATCOGCC
ACCTCCAAAN NNACAGCCAA AACACCCGAA TCTACGCCAT 801 CGCATGGTGG CGCAAATTGG

CCOGOCACTS G YR 5 ° RN RO P PR SO PP LT

ACCTTGCCGG Wb 00ND02GHE U8, bEEEED . TBhlake EARE MaY Be GhisbAd Lsinsbioldglaliakld (atsx 1001

AAARACCLET A BRSO IS B b A <L P PGt DU RSB 8 56

35 40 1 MNe&il\Yihe eyl derifiprovédfutheY bi-freatnhednifdf IHelbledds KGieYéabaMylidsplmbicity and

GYTALKMXAR AYELNPLAVL .| GAVS AAGSELXVI K AS K.LL 101 L| LSOFGFI F
Al ATVALGEW‘@‘A%?‘@@@E‘*WR%%@%@"? ’Wﬂsigﬁ% fgpp Wﬁ“@k’/ﬁsﬂbl—ITLLG
| KI WAANDKN ELAEAVEADS AVLNSDGSWQ | 01 LKNI RASTLG EDKVEVSI AA EEXWPI SVKR

NLMVDVLLVKP 156avbiedihdtlcas ad: a¥le BHEERE YR QSO IR iR AN YOOGS 15796,
PQTTRHGNMG 301 LKXFGA CLG LLFHLAGRLF XFTSQLYG P PFLXGALPT| AFALLAVW.| 351

RKQEKR* ORPY 0942369, WaI91114445 anddell-028,968, Aeidesenbed in HSEN 00423 8¢k on gygn-viral
or 1123y Pe Ayl SR bR BHEMYAc BB Sl R E RN N GHTBHIMEAR 45
or f 112- 1M\LveSRY¥ thaReursiauveationAFtontryYSEqEhdey foT Hith IEKbENRisUER@iRm beimRARid 112a
i IpIeEAIE& ﬁ&@%ﬁ!ﬁ?ﬁé&sé%gﬁ% er%‘o ec!u@%%l%ﬁ%r%%#ié%%ﬁﬁr@ é-tlgyﬁbs‘l‘l%)lylysine,
FITiTT1il: |pgrotainine) add albhrhin) lihkek|tb Icell Itdrgdting | ligabdk IsBehl AY&sial dFirdivioh @@L, BIWBGOL AAGS

ELTVI KASGVSTKKLLL| LSOFGFI FAI ATV, f 112a. nepVARTL SOKAEN KAAA NGK| STGNTGL
VEKEKNS! | AR EeS P eRBHAT BFINETY Sy gt 540 o551 1 (IPprop i preapvull

FIT1TTT19d 1 |ﬂ)NNcbh1k|ﬁ§ihg {hE bédelunbiérlthd dontrbll df k Whdiety of tissue-specific or ubiquitously-active
VAPTLSQKAENI KAAAI NGKI STGNTGLW_.KEKNSXI NVREM_PDHTLLG Kl WARNDKNor f 112a. pg}pEL. A

EAVEADSAVL Nspasers Rahrnwnirbilelirers sl ippyssipriuigsyrsghaniggidelivery systems su

TR L Ll L L1 0 -
TEAREERNR |+°'| Hel |a€¢+ Asz-d lﬁ‘:‘ti’AAEA\‘)lEA*E‘)’élnAf\L/'tdl'\'g[§Jé;s‘\’/{qfl|<9|3|f1 109 RBhASE AREENADI SVKR
NLVDVL L VKPO? 1i(24):2 £58) el BRVBIABE & i Rbli (¢ Gaheriny file AR (ot AP RSN AV ARIBET PQT T
RHGNVG |11 L LT . . .

FTN T qevered et feppitin of phatonoyrierd hyfogel mateFpRA QR CPYRteRE BT Al Y
Al ANARKEY/Y FRARAY AL AR BT BHENMEIvE, b2 the Rae iRt eGhdBide Fiok AGRbIE XS BOLYG
PPFLXGALPTI AFALLAVY I RKQEKRX I 1 LETIL FITIEIilTl 10111 153 UL 2002 WO
991 36544 - 86




orfl1l12-1 LKLFGE CXG.LFHLAGALFGFTSQL PCTI 1 B99/ 00103 Based on this a?g Mﬁﬁﬂﬂ
it is predicted that this protein fromN neningitides, and its epitopes
could be useful antigens for vaccines or diagnostics. Exanple 13 The
followi ng partial DNA sequence was identified in N. neningitides <SEQ ID
S7> 1511011 Ol%éé% 3013511890195150155160120651701751801% WAGCCG
AAACTGCCAA CA AAAGGTAAAC AGGCAGFGAG TTCGGITTCT GITI @19
AAACTTCAGG CGACCTTTGC GGCAAACTCA AAACCACCCT TAAAACTTTG GTCTGCTCTT
TGGTTTCCCT Kah@hAd génbArah e FathicleCun fab GedcHA¥ih UBA A HS (e DADRAY tlon for
CTAAAAACCA GCAGGTCGTT ATCCTTAAAA CCAACACTGG TGOCCOCTTG GTGAATAT

AAACTCCGAA 2riiystipsiregsirred egrecsAlesripelGatig. 206, G2end WAga 1@3|3TGACAACA
AAGGGGCAGT GITAAACAAC GACCGTAACA ATAATCCGT T TGTGGTCAAA GGCAGTGCGC

CoaoTCARA BB PR P S B R CAl T RO Pt 2212

GCTTTAAAAA ahGH GEICHR VEOOATICTIBARY (SOhAGES CLLANTEPHRAFANGG Stryer,
GTGCACTGAC AGGATTTGAT GTG CGICAAG GCACATTGgA OCGTAG AGC AGCAGGTTGG

AATGATARAG m@@ﬂpwﬁw GrAETTesoRe. SratmeTeoos STakedtapaychem

AAATTWE t T5T. 2 AGARD!
GGCGAAATaCQ\% GGTAC mﬂ 2 %TATTGCCCT$ TA! g?ecc:; i tehymol

GCACTGGGCG BYATGWEC! BWENERCHAT & el EATSIGP BOAAIRDAAR BBt M30. GTCTAA 2S
This corresponds to the am no acid seguence <SEQ ID 58; ORF114>: 1 51 101

151 30 201 25 VAETANSQG, KGKQAGSSYS VSLKTSGDLC GKLKTTLKTL VCSLVSLSMW
_LPAHAQ TTB R‘é ‘%@%ﬂo %%FWWNE%UE%@%?BW@WW therapy
DRNNNPPVEC @Al os kN RS ASE Mave, Y6 hd ARG HEBHMEose il

G LTTGAPQ GKDGALTGFD WKAHWIVXA A LARAVA LOEKXXGKXL AVSTGPQKVD

YASGEI SKGT M@mbwtmlmmmg/bsPWOmEkth Hune/keef heo PRAr @pgRrEd t he

conpl ete nygh %ﬁduﬁ&a%%ﬁ&ﬁ‘?lsiéﬁ&ézé?eﬁ%

1ATGAATAAA TTACATCGCAT TATCTTTAGIAAAAAGC

ACAGCACCAT5 1 GGTTGCAGT AGCCGAAACT GCCAACAGCCAGGGCAAAGGT

AAACAGGCAGTR drGRRGBdCGGT TTCTGT TTCACT GAAAACT TCAGGCGACCT

TTGCGGCAAAlSlCTCAAAACCACCCTTAAAACTTTGGTCTGCTCTTTGGTTT

CCCTGAGTAT Xreefommutated ‘ 17 can be administered (1) directly

CTTGGTGAATSg %WW%IWI@W%%W r (3) in vitro for expression
& hE AubaRBEIRAGERET TAYLRORohEEACE®Bitds. Also, human subjects

AACAATAATCO0 1%gresTCAAAGGCAGTGCGCAATTGATTTTGAACGA

GGTACGCGGTSE1 AGCAAACT CAACGGCATCGT TACCGTAGGCGGTC

AAAAGGCCGA501 CGTGAT TAT TGCCAACCCCAACGGCATTACCGT TAATGGC

GGECACTTTATSilAAA4; itfohd AN TRGRE/AB] BeGhdcbiplished by injection, either

AATCGGCAAAL S0 1 GA GCACTGACAGGATTTGATGT GCGTCAAGGCACAT

TGACCGT AGGEShatEanpuusixGrtranerinaatis rinaveruekyacimtamescatapyer delivered to the interstitial

w%%g%%ﬁc%% éé{E{GTBﬁAg GAE!EiT!TEiAé %:Eémﬁﬂ}ﬁa@lﬁm {0 a lesion. Other modes of

Tmmwmme@@m@sﬁmm@A@mﬂm@mwwmmm and transdermal or

MGEQSIWAT%!A%C@ 6% “‘e. AAT

AN BE gﬁ‘ns or hyposprays. Dosage

TGAT T GT GACH Eehthiea{7h 8y e gl dob &AM ST aIIE Ad S SEHEAIE:

ACTGCCGACGLO01 GCACCGAAGCTTCACCGACTTATCTCTCCATCGAAACCAC
CGAAAAAGGALO51 (X:(XI:AGGCACATTTATCTCCAATGGTGGTCGGATCGAGA
GCAAAGGCT T g ethors Ar fezr PAT Tainencodoamplant? : etsgollgdnto a subject are known

I%l lications
TW@%&%AWW@Q;%%M% R GRRI Y 5y

L 2002 29 |iSclad, 265 eBMphs s cdlls, patiSharyhesBiopoetiOyaph Besmacxcz:haaes,ldmintacsm
1401 1451 15Q1 1551 1601 16S1 1701 1751 1801 1851 1901 1951 2001 2051 2101
2151 2201 F55%°b¥PPT 381 2901 2951 2501 2551 2601 2651 2701 2751 2801 2851
2901 2951 3001 3051 3101 3151 3201 3251 3301 3351 3901 3451 3501 355Z 3601
3651 3701 3751 3801 38S1 3901 3951 9001 9051 9101 9151 9201 9251 9301 9351
9901 4951 9501 4551 9601 9651 9701 9751 4801 87 _ PCT/ 1B99/ 00103 TACTCTGICG
GCCGACGGCC GTACCGTCAT CAAGGAGGCC AGTATTCAGA CTGGCACTAC CGTATACAGT
TCCAGCAAAG GCAACGCCGA ATTAGGCAAT AACACACGCA TTACCGGGGC AGATGTTACC
GTATTATCCA ACGGCACCAT CAGCAGTITCC GCCGTAATAG ATGCCAAAGA CACCGCACAC
ATCGAAGCAG GCAAACCGCT TTCTTTGGAA GCTTCAACAG TTACCTCCGA TATCCGCTTA
AACGGAGGCA GTATCAAGGG CGGCAAGCAG CTTGCTTTAC TGGCAGACGA TAACATTACT
GCCAAAACTA CCAATCTGAA TACTCCCGGC AATCTGTATG TTCATACAGG TAAAGATCTG
AATTTGAATG TTGATAAAGA TTTGTCTGCC GCCAGCATCC ATTTGAAATC GGATAACGCT
GCCCATATTA CCGGCACCAG TAAAACCCTC ACTGCCTCAA AAGACATGGG TGTGGAGGCA
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60 1 MKGLHRI | F SKKHSTM/RV AETANSQGKG KQAGSSVSVS LKTSGDLCGK 51 LKTTLkTHAEN
SLVSLSWLP AHAQI TTDKS APKNQQW L HTNTGAPLVN 101 | QTPNGRGLS HNRYTQFDVD
NKGAVLNNDR NNNPFVWKGS AQLI LNEVRG 151 TASKLNG VT VGGQKADVI | ANPNG TVNG
GGFKNVGRG  LTTGAPQI GH 201 DGALTGFDVR QGTLTVGAAG WNDKGGADYT GVLARAVALQ
GKLQGKNLAV 257 STGPOKVDYA SGEI SAGTAA GTKPTI ALDT AALGGWADS | FKGV 301
GVKNAGTLEA AKH9 W65 Rl ENSGRI AT TADGT ASPT YLSI ETTEKG 351 AR

RI ESKGLLVI ETGEDI SLRN GAWONNGSR PATTVLNAGH 401 NLVI ESHTNV NNAKGPATLS
ADGRTVI KEA (SIS TY S rSSKRNAE LG 540t ERh E GAPYT V- SN SSS A DAKRTAH

' EAGKPLS: £ ARV RL”§01 NGGSI KGGKQ LALLADDNI T A Vi
NLNVDKDL SA b55the AgllaMingS DIAeduF ST {aT SKaPLPIE ABKDMSEHat @SIANTENTINL. cATNEGMobihRe601

AAKGNI QLRN TKLNAAKALE TTALOGNI \ HAVSA HVSLLA 651 DFTGHNTLTA

K ADYNACEVG TR A ARy o P e B A o PRI SRR o
ADL KNLNVHA tKSEALM ISR RALISIED ks, 4hd. dST hGFbfNAi RHERETHNEMnIDAYAEA Slell
TGSQ WONDK LPSANKLVAN 801 GVLALNARYS Q ADNTTLRA GAI NLTAGTA LVKRGNI NW5
TVSTKTLéDN k@B‘i’nAEI}_‘F(PE'AG?L NI EAGSGTLT | EPANRI SAH TDLSI KTGEK LLLSAKGGNA 901
GAPSAQVSSL EAKGNI RLVT GETDLRGSKI TAGKNLWAT TKGKLNI EAV 951 NNSFSNYFPT

QKAAELNQKS (Ll i danlf e haFrlde bR p b s AFY! QAI NKE  VKGKXPKGKE
YLQAKL SAQN 51 KLNLHAAGVL PKAADSEAAA | LI DG TDQY

El GKPTYKSH §Ly kb NG BHrhadeliiceRT SV eptabtAéiyrdrDbAaltd deceNbEd HifdvE HeSlo bk

SDI VLEAGON 1151 DAYTFLKTKG KSGKI 1 RKTK FTSTRDHLI M PAPVELTANG | TLQAGGNI E 1201
ANTTRFNAPA adskitional/agents campe pged eyithy pplypciogtifesiad or pety peptigesompasitiqqy SKNEL NET
KLPVRWAQT AATRSGWDTV LEGTEFKTTL AGADI QAGVG 1301 EKAAADAKI | LKG VNRI Q8
EEKLETNSTV APMWEPERGRT | ETLKLPSFE 1351 SPTPPKLTAP GGYI VDI PKG NLKTEI EKLA
KQPEYAYLKQ LQVAKNVNWN 1401 QVQLAYDKWD YKQEGLTRAG AAI VTI | VTA LTYGYGATAA
GGVAASGEST Orgsexampla AGTREATTEPIEA ATTO STANIE ANITFVA lingationsayiglnaesomapiGOVERRL 1501

SNAG SAG N TAUNECT RBAEC R e KR TR CHB S M SRR B R

GCVSGLVQXK gbibiadite it rGitlap BBy Glih6BEng RMPATE IS FEIgrHiGWI oSS KoLbi yAGB AN

PODKDAAI W T (S ARG AP P B Tel R ERPRp s RERSR: ST SAPSEBAY 1801
TQAAEAGAG eATTGANFRMENA MEARMGHA! Sich AKAAKIQRE Pote@EMARTaBEhE ustd 5AIs Qi eihCAMM
TRINIANSTT RYTPVROTCO PYSAGEEHVL, EGHFHRPI / 1191% NRSVETI SPN ELKVI

WSSPVSMPP  [9E8Y peaslis\? 7 theg/jamp %WP%WE%I\‘%

PCT/ | B99/ Oq,mg,og:ﬁmgfcgfar@pmomiagmf this am no acid sequence predicts a
transmenbrane region and al so gives the 65 followi ng results: 15J UL

2002 WO 99/36544 - 8Q,aGlld B29100103 Honpl ogy with a predicted ORF from

N nmei >"iti MI 14 shows 91 .9% identity over a 284aa overl ap
wi th an ORPOh&Frdud dlat Ich® Be Hicludédaré) fof exZmpl¥e Rbrit®hds| slerdids, liddrbpend Cesttbgent) 35
10 20 30 90orf 119. pepAVAETANSQGKGKQAGSSVSVSLKTSGDLCGKLKTTLKTLVC

LI 1thyrpidihopmane; on itamgns; Jolig 3cid. | | || | | or f 119aMNKGLHRI | FSKKHSTMVAVAETANS
QCKGKQAGSSVSVSLKTSAELCEKLKTTLKTLVC10 20 30 90 50 6050 60 70 80 90

1000r f 1209, g2Relya il FRdy4acoharidek @PKNQQW LKTNTGAPL VNI QT PNGRGLSHNRXYAFDVD
112223 rritrerrerr o reerrerrrrrerrrrrrerrrrrenry , .

/111 or f 119a4s/Frobrbodersrtyeaer daprisel Witk s nahorosgtdey RONRERHASEDYB70 BO

90 100 110 - 1.3 ; it - di-

1600r f 119. d%%%%ﬁlﬁ%ﬁ&ﬁ%&%& S Y R R AR VPR S AS T ARBRG T
L1ETTTTIT ] Igolyshdcharides ¢dnl belihdindetll In i ipteifdried lepbbdiment of this dspect, tHelpolypacelpgide is
NKGAVL NNDRNNNPFEL VI | LNEVAGT LN /! I TVNGL30 190 150 160
170 180170 SFRBRIIOEIGoN . Ao, citosaind pilyatiaeth AL

2200rf 119. peECIJ:KI\I\/tﬁ_ ’-j‘ll LTTGAPQ GKDGAL TGFDWKAHWTVXAAGANDKGGAXYTGVLARAVALQ | |
REEERREEN L IPQSOMMEE | | [ [ LLL1Y Lrrrrrrrrrrrrrrr corf119a.

o oo s e G Lol e petad can also be Chespeulad m fpids o fackagedin fisoofds 220
280o0r f 119. AY/BE Y bIMOSEHs| dSATARIIKIT. | Al r DTAALGGWYADSI TLI ANEKGY
LEtr rerrerrerrerrerreerrereerrerrerrerrerreerrerrenl

/111 orf119aGKLQGKNLAVSTGPQKVDYASGEI SAGTAAGTKPTI ALDTAALGGMYADSI TLI AXEKGV250
260 270 2BO 290 300 orf119.pep GVX Il orfllda

GVKNAGTLEAAKQLI VTSSGRI ENSGRI ATTADGTEASPTYLXI ETTEKGAXGTFI SNGG 310 320 330
340 350 360 The conplete | ength ORFl1l4a nucl eoti de sequence <SEQ ID 61> is:
40 45 55 60 1 ATGAATAAAG GITTACATCG CATTATCTTT AGTAAAAAGC ACAGCACCAT 51
GGITGCAGTA GCCGAAACTG CCAACAGCCA GGGCAAAGGT AAACAGGCAG 101 GCAGITCGGT
TTCTGTTTCA CTGAAAACTT CAGGCGACCT TTGCGGCAAA 151 CTCAAAACCA CCCTTAAAAC
CTTGGICTGC TCTTTGGTTT CCCTGAGTAT 201 GGNATTNCNN NNCNNTNCCC AAATTACCAC
CGACAAATCA GCACCTAAAA 252 ACCANCAGGT CGTTATCCTT AAAACCAACA CTGGTGECCCC
CTTGGTGAAT 301 ATCCAAACTC CGAATGGACG CGGATTGAGC CACAACCGCT ATACGCAGTT 351
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50 55 60 65 WD 991 36544 -90 1251 TAATCTGTOG GOOGGEOGGTC GTACTACGAT 15 JUL 2002
CAATGATGCT ACTATTCAAG 1301 CGGGCAGTTC CGTGTACAGC TCCACCAAAG GOGATACTGA
NTTGGGTGAA 1351 AATACCCGTA TTATTGCTGA AAACGTAACC GTATTATCTA ACGGTAGTAT 1401
TGGCAGTGCT GCTGTAATTG AGGCTAAAGA CACTGCACAC ATTGAATCGG 1951 GCAAACCGCT
TTCTTTAGAA AC?F@AC% TTGOCTCCAA CATCOGTTTG 1501 AACAACGGTA,AGALE
CGGAAAGCAG CT TGGCAGACGA 1551 TAAGATTACT GOCAAAACTA CCAATCT
TACTCCCGGC AATCTGTATG 1601 TTCATACAGG TAAAGATCTG AATTTGAATG TTGATAAAGA

TTTGTCTGCC  Lod erfchiish b (s(zeAekdlil GAANE sKIdAER Gk bmEh Rl AL Thle b6 1701
TAAAACCCTC ACTGCCTCAA AAGACATGEG TGIGGAGGECA GGCTTGCTGA 1751 ATGITACCAA

TACCAATCTG ERSRRGRINAEIN Ruelstsasiay O reroetamndentsd palpuciertiiettiipid e pamaian A asy

TATOGTTTCA CACIECT T 100T AT LTI TCCA e e AP, o Feity

CGGTAATGCC 483/ liopoIEy AO2BIGT DACAATAQ BETEABAGCS e AAGGDOENI g TIORAT BoAksa 2001

TATTAGGT TG RPN RS ATRATELTHATEAL S JUARAAC CCaRTTCART
CAACGGAAAA CACATCAGCA TCAAAAACAA 2151 CGGTGGTAAT GCCGACTTAA AAAACCTTAA

OGTCCATGCC f GG (CRCGRAT
TACNAAGCTG 2251 GA A%gc}:%: %ﬁﬁe%’gﬁ%mm SRl SGGJQA% 2301

CAACCAAGTA @rond(TFatizekg/shargeds pah nanawiiperssatipn (aBainhoco RS R va\BET FRIGArH
coacTATToe TSR RIRAERE s R brli B SR R rRe
CGGTACCGCC BBIATFIANIOMRIV (\BOGECLOSSATr dCANIT GaNTei ATSABOTE0CHA OTAAGAGTTTE
CACAT TR FeRERREE RS JoRPE L T ek e Ap RSN SRR LRTEAMAC
AGGCGGAAAA TTGCTGTTGT CTGCAAAAGG AGGAAATGCA 2701 GGTGCGCNTA GTGCTCAAGT
TTCTARMATT AT A S ioh( e ol 2 b IR Ardithiids
CGAAGCCGTA ®¥rMAntipgsomendre Frilabia amdes thertrapemank Capofenim AranGiB CRETNC Tzl 2901
CAAGCTCATT AT R AR CMES (ROC R 00T oLl T bl B
CAACAAGGAA tEaN3RA4EEDR ABDARELGA/D GDSR/DUBBIBAATHAZ T ABET GHANG HOROAGCTAIIE

COCTT O A PR G s R geniloble R R s & LN e it CAOSE 3201
GGCGGCTGCT AT PersT Nerl ACGEGRT ABE 76G092CHAT AR OSHANIDZ GGaAle AP onABHEGHIN
CCTAAGTATT R b N OO e O B RSB NFIRIPRT (. GTGCATCOOA
AATCAAAGCT CCCTCAGGCA 3901 GCATAGACAT CAAAGCCCAT AGTGATATTG TACTGGAGGC

_ T

AraiONAAG TTTRBCRLTT B SRR MR s =

CA CON
CGCCAACGGT (BWM)A@@M@@@G@WNTWWQMaMW saeGITNcngE

AGECAT e AR gy e Sl s ARt SRRV

AGGT NAGAGC Ba6dy IphaSPRACAGEWCceAAAPAEBN I lcappRGHetidd CtharulaTiBOOBE], GECaIBEs. 3801

ARCCACGCTG TR R R S 0T i R o R

GAAAATTATC railqsAMABRBAoiTmakigACEGe3 991ig thes® CarRGIIOR: GANGAWAANTe TINGAAACCAA
CTCAACCGTA TGGCAGAAAC 9001 AGGCCGGACG CGGCAGCACT ATCGAAACGC TAAAACTGCC

AT S Sl el SR SENG afose] 1

TCTGAAALAG &1 1579RAANEAV s ARV o éNip st efied nitohidab{dledfrpled ek Geel préfand
CAGATGGGAC TA CAGG AGGGCTTAAC 9251 CGAAGCA TTA TCGCA
CGTTACCGTG SEARTUARROEDin tarCRESEaARY @@Q&?WWWM‘A&%%&%

cancancan (ERARRETIR A A ™ Rk PR R R o i e >

AAATCTGGTG IGFRGECRILOE (CNADCEHOATE), DETAGE BAhas 01D 7A/RBihiBCBOpH ETARBECKET,

GCAGTGL0E, AR {34 0P JARAIGBE BORPBT Ao RA RS T T A b8 <se

I D 62> 1 MNKGHR=I F SKKHSTMVAV AETANSQGKG KQAGSSVSVS LKTSGDLCCK

PCTI 1 B99100103 ~5 ~a ~ Zoo2 10 15 20 25 30 WD 99/ 36544 -91

PCTI 1 B99J00103 51 LKTTLKTLVC SLVSLSMXXX XXXQ TTDKS APKNXQW L KTNTGAPLVN 1D1
| QTPNGRGLS HNRYTQFDVD NKGAVLNNDR NNNPFLVKGS AQLI LNEVRG 151 TASKLNG VT
VGEKADVI | ANPNG TVNG GGFKNVGRG LTI GAPQ &K 201 DGALTGFDVR QGTLTVGAAG
VWDKGGADYT GVLARAVALQ CKLQGKNLAV 251 STGPQKVDYA SGEI SAGTAA GTKPTI ALDT
AALGGWADS | TLI AXEKGY 301 GVKNAGTLEA AKQLI VTSSG RI ENSGRI AT TADGTEASPT

YLXI ETTEKG 351 AXGTFI SNGG Al ESKGLLVI ETGEDI XLRN GAV\Q\INGSR PATTVLNAGH 401
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|1
NKGAVL NNDRNNNPFWKGSAQL T LNEVRGTASKLNG VTVGGEKADVI | ANPNG TVNGor f 119at] Ber&quN
VGRAG LTI GAPQ CKDGAL TGFDVRQGTL TVGAAGANDKGGADYTGVLARAVALQ LTI T

I T T e e I o T i R A N R R R RN ' '
GGFKNVGRG LTTGARP/BRBIGAL TGFDVRQGT L TVGAAGANDKGGADYTGVL ARAVAL (RS TY1B999410p e p KL Q
GKNLAVSTGPQKVDYASGEI SAGTAAGTKPTI ALDTAALGHAYADSI TLI AXEKGV 1111111111 11111

11 orf119- 1.1 1111111111 11111111111121211 1111
meNLAVSMD%é R@;"I"mﬁé | AP OTREL KD SSAL6 AEIEDalsY {1980k, Bisp GVKN
T TP EP LT LT L Ep el g biae e dead lscP Usk i b 1

|
GVKNAGTL EAARES SopeferRi RS ERE2ATF apet BARIBTYL S| ETTEKGAAGTFI SNGGor f 119a. pepRI ES
KGLLVI TGEDI XL RNGAWONNGSAPATTVLNAGHNLVI ESKTNVNNAKGSXNLS TITITITTTTT]
orf119- 11| | [ELipbgrbtednk! I 11T LILELETELi L ELLETETETEEn <l
Rl ESKGLLVI TGEDI SL RNGAWONNGSAPATTVLNAGHNLVI ESKTNVNNAKGPATL Sor f 119a. pepAGGRTT
| NDATI QAGSSVY 8&HH@D TIRDIEERINRICANABNVITVEENGS G8ARNEMNDENpbIypeptide {o be delifvard®- 1:

ADGRTVI KEAST T LSRR DSt St O S Bl Pkl AP VPt s
KPL SLETSTVASpREMINGNuB OBk pAdEIN CRAKITT bi iAo Y vbi (abbnsldf nathially ddcudring 1 1

l'1 orfllo- :l'ii)oﬁrot%i:xlié :clz'a:m be used, such as acetylated LDL. These lipoproteins can target the delivery of

polynucleotides to cells expressing lipoprotein receptors. Preferably, if lipoproteins are including with

10 the polynucleotide to be delivered, no other targeting ligand is included in the composition.

Naturally occurring lipoproteins comprise a lipid and a protein portion. The protein portion are
known as apoproteins. At the present, apoproteins A, B, C, D, and E have been isolated and
identified. At least two of these contain several proteins, designated by Roman numerals, Al, All,
AlV; CI, C11, CIIL.

15 A lipoprotein can comprise more than one apoprotein. For example, naturally occurring
chylomicrons comprises of A, B, C, and E, over time these lipoproteins lose A and acquire C and
E apoproteins. VLDL comprises A, B, C, and E apoproteins, LDL comprises apoprotein B; and
HDL comprises apoproteins A, C, and E.

The amino acid of these apoproteins are known and are described in, for example, Bresiow (1985)
20  Annu Rev. Biochem 54:699; Law (1986) Adv. Exp Med. Biol. 151:162; Chen (1986) J Biol Chem
261:12918; Kane (1980) Proc Natl Acad Sci USA 77:2465; and Utermann (1984) Hum Genet 65:232.

Lipoproteins contain a variety of lipids including, triglycerides, cholesterol (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 polynucleotide binding molecule.



SRR RN AR RN RN RN 15 JuL 2002
| EAGKPLSLEASTVTSDI RLNGGS| KGGKQLALLADDNI TAKTTNLNTPGNLYVHTGKDL g £ 1143, pepNLNV
DKDL SAAS| HL REBRAAMA TGT SKTL TASKDMGVEAGLLNVTNTNLRTNSGNLHI Q PCT/IB99/0010

Frrrerratrrreerrreerrerrrre ettt et erreerrr et rrrrrrl 15J UL
2002 ' S,; 10" IS . ZP 25 30 3% 40 ' 45 50 55 60 65 70 WO 99/ 36544 -92
PCT/ | B99 /I\@élfﬁgy occurring lipoproteins can be isolated from serum by ultracentrifugation, for instance.

7 epAAKGACY TR RARATE PP VAP PRSP T AN LR A5 345754542

LLETTTT hd Ml [(1979) U Ch 1hbelst 64:743-940. ILipdprblelns!dah lal dol B %ﬂoh@éeﬁ]bygfn%@r\" Q
LRNTKLNAAKALETTALQGNI VSDGLHAVSADGHVSLLAN DFTGHNTLTAor f 119a. pepKADVXAGSVEK

GRL KADNTr$cpsihsaEn metadods ap MOt KPRSHENa tedired host cell. See, for example,

LU IELTT LI LT LI LTt L LT L LT L LT ] 114- 1

KADVNA G BRA ArdeeBispyh st b o enitiap i SR ddns Hoptvs Age ALk
NLNVHAKSGA: N : KEES H T
TR %%l |L| NNl ﬁ%ﬁ%ﬂ BN F;ly:\glgfq%%% Fﬁﬁ FW%\% F%rﬂeﬁ,ﬁuglr& 25 18omgdical N

VHAKSGAL Nle 50584185, AT KERSZId,HUMARHIGES, NOUDAGAHRHISSEApH Al 68l mpPotGasdc MDOKL
PSANKL VANGVLAXNARYSQ ADNTTLRAGAI NLTAGTALVKRGNINAS : 1L T ET It
L1111 found)in Zpekermany eq g/ PETAUS7(14#63.19- 1 TGSQ WONDKL PSANKL VANGVLALNARYSQ
ADNTTLRAGAI NLTAGTALVKRGNI NWsor f 119a. pepTVSTKTLEDNAELKPLAGALNI EAGSGTLTI EPANR
| SAHTDLSE LibhiS

LELELE T T T e e e e bbb e bbb e or f119- 1TVSTKTL
EDNAK). KPR Aischtidnko pgehit kcdi E%ANBH&%WMWF@@‘IM%M@GM dbliﬂlg)lw%i%n P@B the desired
GAXSAQVSSL EAKGNI RLVTGXTDL RGSKI TAGKNLWATTKGKLNI EAVNNSFSNYFXT

or f 114- 1pplpesudr@siemakaepriopte teliraskl TAGKNLWATTKGKLNI EAVNNSFSNYFPTor f 119a.
pep QXXXLNQKSKELEQQ AQLKKSSXKSKLI PTLQEERDALAFY! QAl NKEVKGKKPKGKE | |
FELUEEEELEE e Cer e b e e el orfi14-1111

QKAAEL NQRSIERtIRDE Zgenisk Spriik] axbihiGRERDRE APy Clpg NxENRSIleBiG Felevant pH. qudpive. QA

KLSAQNI DLI S | SGSDI. TASKKL NL HAAGYL PKAADSEAAAI L | DG TDQY . .
111111 F9Ra ‘PflE’rﬁ“%E ing fhe §lggtical %T\’/‘I“lg?l MRFlEL ?c“iks 1 éggﬁ‘i“ié‘-e‘mf}’ itp 12 desireq
YL QAKL SA ARG EL RIS KL NeHAAGVL R : T ; K
PTYKSHYDI@E%\%KPSRL'? %Tevs}emlfwm § %ASEI KAPSQCQ lgaﬁbls' ?@:g?ﬂlg- %eilq'%@'
|11119 1 | bé bisadith Ideliver nixtleiclacids it b living stibjeét dithet intrhinbsdularty, subcutaneously, etc.

El GKPTYKSHYDKAAL NKPSRL TGRTGVS! HAAAAL DDARI | | GASEl KAPSGSI DI KAH

or f 119a. pepSDI VL EAGQNDAYTFLXTKGKSGXXI RKTKFTSTXXHLI MPAPVEL TANG! TLQAGGNI E
1111111 The fallomwinglatd examplesiof baefulipolypeptides b palydatiphic agenss:fpblydysirie} polyarginine,
1]

SDI VLEA Fthing-ARGRERIney QthereaERpies MoBide DistopRREr SRmeEN ARSI a2 BUB N T T
RENAPAGKENAY B it Froteins Aot b i Edioribiontd itV EosrbR¥mE from DNA viruses, such

as (X174, transcriptional factors also contain domains that bind DNA and therefore may be useful

20 as nucleic aid condensing agents. Briefly, transcriptional factors such as C/CEBP, c-jun, c-fos,
AP-1, AP-2, AP-3, CPF, Prot-1, Sp-1, Oct-1, Oct-2, CREP, and TFIID contain basic domains that
bind DNA sequences.

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.
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LTETTEETT T by 90/36544 PCT/IB99/00103
ANTTRFNAF‘AC-:KQ/‘?'9 L{/&GEELQ_LAEEG HKHELDVQKSRREL G KVGKSNYSKNELNETor f 119a. pepKLPV
RWAQXAATRSGADTVLEGTEFKTTLAGADI QAGVXEKARVDAKI I LKA VNRIQS T1HTTTTTTI

NERNERRN - s s ¥ : | ! |
KLPVRWAGT A TSR hetvor sl all Wik oy bl bR TieRE i A r b brsmes
of 1120 1 1 LLET 1L EEEE T L EEEL LT T eetiohiel dorflek [ hen
or - ; :
EEKL ETNS POmbKeA®itsme rmegle e spivperiidesPGGY! VDI PKGNLKTEI EKLAOor f 119a. pepKQPE
YAYLKQLQVAKNI NWNQVQL AYDRWDYKQEGL TEAGAAI | ALAVTWISGAGTGAV THITTITTEITTET | ]
orf119-21: I 11ILIT1]:] NI RN P R P

RARRG ¥DKWDYKQEGL TRAGAAI VTI | VTALTYGYGATAAor f 119a. pepLGLN

GA--------- - - --- XAAATD- - - - - - - - - AAFAS|ASQASVSFI NNKGDVGKTL , 1977 orf119-11:; :.
111 5 11 :I\ieiSfepqha:nngFr;q (pf| tixg {Rventign can be used Im immunoassays to detect antibody levels (or,

P5000r 1 1108 RO ASSTURRL DNARTAGVADRS B o detet RN Comapppgesays besi

1523 | | lonlwellldefinkd i8cdmbinadt anfigéns dahlbe develdped to replace invasive ldlagnodtics methods.
KDLGTSDTVKQ VTSALTAGALNQMGADI AQLNSKVRTELFSSTGNQTT ANLGGRLATNL

15600r f 1 ¥endibpdigsaddeisrriahpriotemnsfwitlgn biologigiisansiacingiualing for example, blood or serum

samples, can be detected. Design of the immunoassays is subject to a great deal of variation, and

10 avariety of these are known in the art. Protocols for the immunoassay may be based, for example,
upon competition, or direct reaction, or sandwich type assays. Protocols may also, for example, use
solid supports, or may be by immunoprecipitation. Most assays involve the use of labeled antibody
or polypeptide; the labels may be, for example, fluorescent, chemiluminescent, radioactive, or dye
molecules. Assays which amplify the signals from the probe are also known; examples of which

15  are assays which utilize biotin and avidin, and enzyme-labeled and mediated immunoassays, such

as ELISA assays.

Kits suitable for immunodiagnosis and containing the appropriate labeled reagents are constructed
by packaging the appropriate materials, including the compositions of the invention, in suitable
containers, along with the remaining reagents and materials (for example, suitable buffers, salt

20  solutions, erc.) required for the conduct of the assay, as well as suitable set of assay instructions.

Nucleic Acid Hybridisation

“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 stringency of the washing conditions following hybridization. See Sambrook et al.

30 [supra] Volume 2, chapter 9, pages 9.47 to 9.57.
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secreted prwbawneaih N. nenir~Qtidis (accession nunber AFO30T/18RFM0163 and
pSpA protein show 36% as identity in 3024 overlap: Of119: 1
AVAETANSQGKGKQAGSSVSVSL - - - - KTSGD. PAHAQ 56 AVAE + K Q
+ SV + S“Prnger®ypsefers to @onditions in a hybridization reaction that favor association of very similar
AVAENVHRDGKSMQDSEAASVRVTGAA VSMGFAMAAFSV ALGVAAFSPAPAS 78 Orf119: 57
- | TTDKSAPINERSKF LR ENPEHISIORT IO RIRFEORNN- temperafureyarph RRINQD

& 1| DKL AR S bR R R bt pelpuared T epf i o

115 - - - - hybrid ndRFWKESAThd bNE%rM%KbM&WWHeﬂWWeWN@e%@XHy"in +G
At+l +N++ S LNG + VGGH+A+V++ANp+d  VNGG pspA:; 139

QTQ.(XBWIQ@XPHLWMWWDB@NP@M@W EvaeHRARNAANREGIIRNCTIe8 atehybritlied:
1 K LTTGAP GM\N YTGV VALQG 22 N
L‘(IS'EGGI; _':{V%gl_we%fg%gs PQA‘\”@IS erq gppditions o A erent S ngen?c’:necs; See

Gl NAAS\@'Mé@gEé%aNQ%S@:@VSSG(W KA DTSDADYTRI LSP, AAEI NA 256 Orf1109:
229 KXXGKXLAVSTCEPKVI GEl SAGTAAGTK- - - - PTI ALDTAALGGWADSI TLI ANE 279 20 &K

+ V +G K+D+ +A + PT+A+DTA LGGWAD | TLI + + pspA: 257

K& 281 G B Dl e T e kit oF e

gi ) 26232BRbiadBet¢d md @) thehoamiogytietvgenaiecprobd el the edquences being detected. The
meni ng| tides] Length- 2273Score=261 bits (659), Expect - 3e-6830 dentities =
203/1863 totd eamoupkef the frgmenaodestudiehgan \aay s magmp%gf 10, from 0.1 to Ipg fora
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+SSbj ct CrEMOBRK XAt B AR ChEAG I, b{FHZMANG BRPQ
ery: 56 T SAPKNXQW LKTNTGAPLVNI QTPNGRGLSHNRYT115I
DKSAPKN €@po$ure Tim@s,Ra syl eT Prmow-ef starting polynucleotides, and lower specxﬁc activity of probes

NR+Sbj ct : 61FSV GVAAFSPAPASG | ADKSAPK VI ANGL PSS SVN K 204
o TP e CERRPIRNRHIDEIE KODY ek gBE gRe-BAUF PR VY RS RS

DVD {KG
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TATL2BGWaNGKhd i MVInRINGERInd Avd hsEquEhBAKKbSpNGeGite conditiorldAér BibtidEatiany :
339 PTYLXI ETTEKGAXGTFI SNGGRI ESKGLL VI ETC-EDI XLRNGAWNNGSRPATTVLNA 398 + +T +
+ G| S washing.|In-manyicases thesprepeyisinot 369% homologous to the fragment. Other commonly

399 GrN VRGNS Tk e B AAIR Crbsaplae et e St B

++NN Gt g orfid shlbhoth And formiankld&StomBhiCdf th@BPbridization buffer. The effects of all of these
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+ G+ + +I+A DT + + + + + + SR G L+ 15J U~ 2002 WO 991 36544

PCTI | B99/ 00103 -94Sb] ct: 959

AGRTASTFSTQGRINGBRMH 1HAGHTR/(KLIT AL (OGS CX- DS (for@andGkci60fira. 5 (YBamated).y: 515
ADDNI T- - - - - AKTTNLNTPGNL YVHTGKDL NLNVDKDL SAASI HLKSDNAAHI TGTSKT 569 + | T AK+ N
TG+y G+ + DL+ AA' S Sbjct: 519

NSNG TL LhieraKSDNASTalCRMNGentr GRRVEGEARAT L NREE AviaisTika fength of thehydsid imbaseypairs 70

A SanL h (RPN e (o Riemeotdy Sahl Clo8a) Anal Biochom 138 267 2)02% * A+ + *
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Query: 626 GNI 628 GNI Sbjct: 620 G\z 622 15 Score = 37.S bits (85), Expect
= 0.53 Identities = 87/432 (20%, Positives = 159/932 (36% ) Gaps = 62/432
(19% Query: 239

L QGKLQGKNLAVSTGPQKVDYASGElI SAGTAAGTKPTI ALDTAALGGWADSI TLI AXEK 298 20 LQG
LQGKN+ + G+ +GI AAKA+ + ST+ Shjct: 1023

LQGDLQGEKNI FAAAGSDI TN- - TGSI GAENALLLK- - - - - - - - ASNNI ESRSETRSNOQNE 1072 Query:
299 GVGVKNRGTLEAAKQLI VTSSGRI - - ENSGRI ATTADGTEASPTYLXI ETTEKGAXG- TF 355 V+N G
+AL+G+ + | TAET + GT 2S Shjct: 1073
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Sbj ct: 1293 EKSGLMGSGG GFTAGSKKDTQTNRSETVSHTESWESLNGNTL | SAGKHYTOTESHUESN!

1352 Quer MQ%&XXX PCT/1B99/00103
SK- DMGVEA! SGNLHI QAAKG- - - - - NL4d-RNTKLNAAKALETTALQG 626 + D+G+ +G

+ + KG ++ + NT + A A++ G 4S Sbjct: 1353
PQEDVA § ﬁ%@g{ er

627 NI VS%@? SA 638 + ++A?f§ Sbjct: 1913 KSKWl%CX%%}\mt% §}é|b83
| - 1423 oforoRhikhdy ilteved €Tt temperaiune dfthe h@eridizativhand anshadpd essadt dofcént@@bh
as described above. GST-fusion expression was visible using SDS-PAGE, and
Fi gure STwmmgie srashes ast thepanrlps o adingtyAs the tt¢rgwatére|qf@@duybagwanmpmcreae@ (@ns

put at1 e agensd T Rob&baat®Res WAL IBY JbBruas & ot Teheeth: Beaec ot o
t r an$Me nidrdeh s rhnd iab a r&sul) Rk Eba déa?etaséshlf%e%&abﬁbaeé Bk ¥ not completely
menngitidis, an its epi topes, could be useful antigens for vaccines or

di agnostlilQmoloERmrp/Il@ the molﬁlbzetd)‘fvaglgetpafasllalfranm&}eqwemse magened&mﬂ)f iagdl
in N neni negl ti d| 5%{5 g LbkngZ 10 15 20 25 30,35 WO
00/ 36544 EIEpECS DB TEsHqN fﬁﬁef%?“ 51h64b>1 ryhizatign femperagye mysy be gedyasd, god

851 901
to01 1o tekeropils vill erdddd Tricl@ioot e A i willes aitnts ti%%ieé%ié&ﬁ%%eé%?é&
AACAT CCHznd GridQhARAgrEe GRDACKRTE¥ InCOKHRAKanAdA TERAAT aﬁr,hes is also
AGCCTTATTT CTGATAAGGG CATTGITTTA AAAGCAGGAC ACGACAT T TTTCT.

GCCART AdmereaseriaTitiodee as R NE APRENEABIMSGAGCA WAAAWT CAGG CGTCATGGGT
ACTGGCGGAT TGGGCTTTAC TATCGGTAAC CGGAAAACTA CCGATGACAC TGATCGTACC
AATATTGTsC ATACAGGCAG CATTATAGGC AGCCTGAaTG GAGACACCGT TACAGTTGCA
GGAAACCAT BeperglaomysaEnthyrtizrior taaeTatmasic he peaaeeet 5D G Anmaads @re 42°C for

ACCCA- GAARC %@%%ﬁ%@g@w  EREPPTCE (a4 & A A bomology,

AAACT TCALQ 30AQEG 505 K0 TR, Abhbiide Tdbérk bel d
GGCTGCAGCC AATGCTGCAT GGCAGAGT A TCAAGCAACC %CAAATGC AACAATTTGE ©owere

TCCAAGCARE 1éopGatadlisfodGeT@ditsl, Gl A TGAloABSEQAGBEAoGRE) BEMSTEEN the probe
CATTAC. TAC GGCGAA%GA AAAGTCGTAA CGAGCAAAAA AGACATTACA CCGAAgCGEC

AgcAA N g TPl ADPRSABI AL A Ve Rotiaidization and

nCaACOPH A PERREy SR P e T R KB e e observed

AAGCAGT Gfibr BUldrAdioEraphyihd Aller Bin GAAVMATAIRIChiAR GGy arid et fEsBATIS the time
TACCGCCGGA GGAAATATCG GTAAAGGTAA AGAGCAAGEG  GGAAGTACTA CCCACCGCCA

CACCCAT CrayiggdCiocxpasureamlea Ania arpmeciniopraatiseboreeahy bridizatinocmddyr washing

TCAMACGT, CAGGCAGA TACGCGCAAC CTGCATATAG
PR R R o A R S ARCAGCA. AAAOGOCAAT GTCCAAGTT t
nor CGGTT ACGGATTCAG TGCAAGOGGC AGTTACCGCC AAAGCAAAGT CAAAGCAGAC

CAT MW TATGCCGGAG AAGACGGCTA TCAAATYAAA
Gly ATCATCACGT CTAGOCAAAG CGCAGAAGAT
M%ﬁﬁé@%@%%wﬁ%g% PRRAATEGH ARARRALAR  icic acid

mmT&m@am@tmmmﬁ AGEGAGARprIseAERTEDNA HAERBECGrobe is said
CG GAGACAGCAA AAACAGCACC ACCCGCAGCG GOGTCAACAC CCACAACATA
CACATCACE hylomshizg owithn Wvé@e ipsnnenhagan dosma dupoxordonplgstsapded complex,

AT CA&%%@ JACTGOGGATC AACACTCAGG CCATCTGAAA
f%ﬁ I respoﬁ S'to the am no acid sequence <SEQ I D 64;
40 45 50 1 . RFI HDEAVGS NI GGGKM VA AGQDI NVRGX SLI SDKA VL

e B R AN el %J@EL%%%N#%W&%

LNVPYG @W@ng@wmem VERY. e AGRRNes wil
YNQSPSI S IX (KSRN EQKRHYTEAA 251 ASQ | GQT TLAATGSGEQ SNI NI TGSDV

| GHAGT Xldneo&i\tHe Iﬁh‘[@ﬁﬁdﬁ:ld{ %qu@ﬁh@&'ﬁ@@lﬂlﬂl’é m@ﬁﬂﬂGdﬁi)GnK& iSING fBEE beTAGEN! SitigKactual
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R pd L T S P

ADQHECHLYEN: SPRA probo stiviil@ be astaplyfiefitadf totthe Sobbdifg seguenceequence gave the
followi ng results: Honology with pspA putative secreted protein of N

meningitidis (accession nunber AF030941 O1ZF116 and pspA protein show 38%
as identity in 502aa overlap: 55 Of116: 6

EAVGSNI GGCKM VAAGQDI NVRGXSLI SDKG VLKAGHDI DI STAHNRYTGNEYHESXX 65 +AV + G
++l + |+G+DI V G ++1 +D +L A ++I + A R E ++ PspA: 1 235

QAVS(‘TLDGKEI | LVSGRDI TVTGSNI | ADNHTI LSAKNNI VLKAAETRSRSAEIVNKKEK 1294 O f 116
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‘I JU
. ACGACCGGECA GCCTCGEECEG CATACTGECC GECGEECEGCA CTTCCCTTGC CGCACCGTAT > JuL a0

TTGGACAAAG CCTCGGTCOG GOGGGCAAAG CGGOGGTCAA mcmgg,oom
GGTGOGGCCA ATGC AACTGGTGGT AGTGGTGEBIG CTGTGGTGGG TGOGAATGT

GATTGGAACA ATAGGCAGCT GCATCCGAAA GAAATGGOGT TGGCCGACAA ATATGCCGAA
GCCCTCAAGRe AAIEBN e n AT ORAMAs SERAY oGl int) — some
ATGAGAATCC %@T ATGCGTTGGG TGGACAAAGG TTC%%A% SaeTATACS ™

ACCAAAGCETIATAT AT CEGTTUATCARNETGA c40 leath isincrensed sprap densitiyity ifthanudleic add grobe

AGKARVNAERS SR THRIRICH 1 st PASHACE AL SeRIADR AR RAIBBRprobe ca

G SSOEAR T MR UG I RITALR GHBRYES Se CORM B8 OB BBl S

am no sequence reveals two putative ane OI’TB.I ns.

thi s sinahi¢sits, hélpful :sp (Mliel:'ft@dletebﬁthet forsied rdupkixn FoF exanpleeaindgidohiplémentdiy
its epitopes, could be useful antigens for vaccines or diagnostics. Exanple

16 The f ahelestidegenusnce anaymherattasheriodhe fiandi efdhe probedvithnthel remaindeyi ofithié BrobSEQ

005 w 4SSuERSRRE S plemety 10 24Eseal Saqlenst Angnal ety IS opieaeptasy bases 1

701 751 8Pfy 511 T iRGEsédel%%&ll%J&lé %T&@t Weﬁﬁ%@’m
AG kGOGTGC G ACACCCCCTR CGCTTGCTA & AACAGC T
cm&cemrm&rmpmm%mmmm @CNGIW@M‘EG@@W A TARAAREMerewith and
AGGCTTAACC GGAGCCGGAG CAGCGATTAT TGOGCTGGCT GTTACCGTGG TTACTGCGGG
cccaddmagtherabydermmadnplexarineh ¢agbe detesissoGacc GCAGCGGCAA CCGATGCCGC
ATTCGCCTCG CTGGOCAGCC AGGC TTCCGT ATCGCTCATC AaCAACAAAG GCAATATCOGG

TAaCACCCTG AAAGAGCTGG GCAGAAGCAG CACGGT( AATCTGAT TTGCCGICCe
t ACCGCAg Ene exasy lengticand seauenegpitherrr t#@e)xﬁez«% Eengoreondiirons, such as

CocToTCARTEAT R AN B o R el pefipaing on the

GAATACT GESmBISHBABANG %C&Gﬁép&e%m@cww@mmc&e@mmem 10-20
CCACAAGATT GCCCaTGCCA TAGCGRGCTG TGCGGCTGOG GOGGCGAATA AGGGCAAGTG
TCAGGAT GBTclextides. Ay efera bt S1ST asbromaerfaare atdeaspdborgleqtidesplhongh it may be

T TOCC PR A AN R o Bl e BTtk epeirtes bt ionly sible

TGAGGTAGbridl CamyexskAvifi] (eGeerh ﬁ@ CGACAAAtGA 20 This corresponds to the

am no acid sequence <SEQ ID 6 OkKF41>: . QCRLKSSQFY RRHLLCKYI'Y

RFPI YCPXAC VAEDTPYACY LXQ_Q\/T KDV 51 N\/\NQ\/XLAYD KWDYKQEGLT GAGAAI | ALA
VTWAGAGH, h%mgyod“&d b A&RRAS YN asNKENkteNhetioB LoENGREMEC ef al.
NL IWAVATAG 151 | GASAL N NLTVNLANAG SAALI NTAVN GGSLKDNLEA

2S201NI L RAUNTRerGSAASKORD) L@@MSTHKlachMMAeMWd&QD@MM@&AWM
GEALTNGK T | LAYSKLVAG .TVSGAG Furth
wor k1 ovSaASIHISELE G5 HEIRE SRS G S Eh A U S ARk R,

ATATTCAGATTCCCTATATA CTGCCCAGATGCGT GCGTGC3Cb1TGAAGACACC

ACOAU AN TR SR A0 AR TOREBIORE G D ISR AP B g Yo Cel el !
ATTATTWQ %Tﬁg OWT %ﬁ@s may be incorporated eg.

CCT CGCT CoiRBGRGAGHIITA DM, 1sHA e phcspirahnaes.aCaatiph@pbondes, can be used to increase
ATCGGTAACACCCTGAAAGA3S 1 GCTGGEGCAGA AGCAGCA GAAAAAT

GATGGTTGzrwredelAtecdter BRSaathnts %&@&AM%W [eg. see Agrawal & lyer
Ccﬁ% %%W AT 000 TIBTECE 14:376-387]; analogues such as

A O
CAGCET EfeleidHna JAT| eg%amwmvmm 15:224-229; Buchardt et
CTGOGCATGGAGAAGCAGCC601 AGTAAAATCA AACAGTTGGATCAGCACTAC

ATTACCCAGAIOBY BIBTRGHTGRRIATBEICG GGCTGTGOGGCT GOGROGEC
GAATAAGGGCAAGTGTCAGGT 01 ATGGTGCGAT  AGGTGOGGCT GTGGGCGAGA
TAGT CGGBGGAGGCT TTGACA751AACGGCAAAA ATCCTGACACTTTGACAGCT
AAAGAACGABRARATAYT TE4AREDDOBSATIIAGB A (ACR) Fsanetber actidnown means for detecting

?ﬁGCGGT %ﬁw 51AT*}G&W% gg& M—ﬁ&i&ulhs et al. [Meth. Enzymol
Al AL AT S o o leotides hybridize
AARTACT O AT AT D AR A e B LG mer” mucleotides hy

CGATTGCAATATGTACGGATSOL051ATATCCCGTA GTACTGAATGTAGAACAATC
AGAAAACAACATTTGATCGALL101TAGTAGAAGC CTTCATTCATCTTGEGAAGC
AGGTCTAATTGGTAAAGATGL151ATGAATGGTA TAAATTATTCAGCAAATCTT
ACACCCAAGCAGATTTGECT1201TTACAGICTT ATCATTTGAATACTGCTGCT
AAATCTTGGECTTCAATCGGGL2S1CAATACAAAG CCTTTATCCGAATGGATGTC
CGACCAAGGTTATACACTTASS1301TTTCAGGAGT TAATCCTAGATTCATTCCAA

- N NN A A LN SN NN Yg—m— = 0 R R A A LN A A AR AT R PNALN SNT= P g ey N O e g o~ AR R A N
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orf 9l a GAl GAAVGE! VGEAL TNGKNPDTLTAKEAEQ LAYSKLVAGTVSGWGGDVNAAANAAEIL B 230
290 250 260 270 310 320 orf4l.pep AVKNNQLSDKX 11111111f orf9l a '
AVKNNQL SDXEGREPBRE ACAKGNXPQL CRKNTVKKYQMNYADKRLAAS| Al CTDI SRS BEH/1BYW0%0
310 32D 330 A partial ORF41 a nucl eotideé’Sequence <SEQ ID 71 > is: 55 1

.. TATCT C AGCTCCAAGT A C ATCAACTGGA AT GCA 51 GCTTGCTTAC
GACAGATCI&’%‘}A@FS%F&W FE UK BEAks rféﬁ"o@q?%ﬂ*ﬂ? CRINJERTSE Pesiuence

NCCGOUGoEE CAACTCA TR e B Rpe S N SR AT Syt e e

301 351 AdibleS3tability 5B 1fob@arfifit, WOihcdipdratdd oBileriéht rOhdlicd@D ditel OBypidalyl sidipl
1201 1251 1301 1351 1901 1951 1S01 1551 1601 1651 1701 1751 -99

PCT/ | B99/5ouaBe xatArpictdrciergiiiessaal €amAGSCTTC CGTATCGTTC ATCAACAACA
AAGGCGATGT CGGCAAAACC CTGAAAGAGC TGGGCAGAAG CAGCACGGTG AAAAATCTGG
TGGTTGOOGC OGCTACCGCA GGCGTAGCCG ACAAAATCGG CGCTTCGGCA CTGANCAATG
TCAGOGAT AN toaa@rabkTID | Kmemscoralts COmECAAGETet ATCRAN TGOS GBCAGT Bioers using the

TTGOGGCT AR AT St 6 B S TR A A R 00 X el acids ar

ACCACT AT ARG G R EGEIS ST TECRERy ST ot SRR o)
ATAAGGG(%AHGTGT GGA%:D @%ECI:GATE GTG-CHJGCIJT BTG Gegioes Such as Southem
CTTTGACAAMtECBBAASAT (RCSGABAR BTot TRARATHARbABAAEEROAN] BAGNIZE TXBe Neisserial
CATACAGCAA ACTGGTTGCC GGTACGGTAA GOGGTGTGGT CGGOGGOGAT GTAAATGOGG
CGGCGAAT GEIRBHET XS ER ATAATCAGCT TAGOGACNAA GAGGGTAGAG
AATTTGATAA CGAAATGACT GCATGOGCCA AACAGAATAN TCCTCAACTG TGCAGAAAAA

ATACTGTAAA AAAGTATCAA AATGITGCTG ATAAAAGACT TGCTGCTTCG ATTGCAATAT
GTACGRAT A sareRbdrac P Araphy dytacteshpy-ixaditens! chnt An Sambrook

q
T et T
CTGCTCCT Ahd Adpatdteusing eéVelédiobhdredd ARANNERIC atilis Ah Thée afdibéil Glldded onto a solid

ACCAAGGTTA TACACTTATT TCAGGAGITA ATCCTAGATT CATTCCAATA CCAAGAGGGT
TTGTAAAAGPPRoA FAchhaaTtragetdosaslite spidsuppacds expasadyoanbexdroeamdithen washed

CAAACCTANA_ AAGACATCT JCCTG ATGGTTTTAG TCAAGAA TAAAG
CAGCCCATAN RSB REY RTAR oG Nkt o en olieianedie Reteh kRitrire detected
CTGMACOGY AR AT A1 GAMFEIRATVI it OHEAMEIAAORTATCACATT CCTACACTAG

ACAGGACA T CCTGAT GGTGGATTTA AGGAAATTTC AAGTATAAAA ACTGITTATA
ATCCTAAAAA NTTTTNNGAT GATAAAATAC TTCAAATGGC TCAANATGCT GNTTCACAAG
AAnATGTOARACRERGIEN ONGH HHE ARRYINER, ATrracann TATNTNGATG

AAAATGT ATTTAGANNN TATNTNGATG
TAAATACAGG AAGAATTACA AACATTCACC CAGAATAA This encodes a protein having the
parti al RigacesdcT sheebloeheicalSAd irld séquencd analPsidflerfainih i@ ENadples NVBIR/Q, AY,

51 TGAVLGLNGA XAAATDAAFA 101 KNLWAAATA GVADKI GASA 151 NGGSLKDXLE AN LAALVNT
201 AAANKGROGD dereserctivels, W ORTS AGABH . WRARKNAARN 334 - Sk RY/RI age molecular

ANADGF SRS B AR T B i raloR R A bt Rl o ks s
DRWDYISCE (the ﬁ&‘}%ﬁbf e i Méﬁﬁ@tﬂs&%%M&Ecﬁmmndi@s@@&%%giﬁdis total

LXNVSDKQW NNLTVNLANA GSAALI NTAV AHGEAASKI K- QLDQHY! VHK | AHAI AGCAA o
VGEAL TNGb R TAREQI \DindidBisLN/me ivgiiSioSEX MEGREEONENTle AtAacricpdn bactericidal

PROFVKQNFS TROKYPEGTSRIg ) S BARETRE-Eas AURSEART) SRAMFrY Ry prirol data; s

TVYNPKXF ENNTCRL T « .
R 1 Bty by e A A A R Rb R el BEih GOy AR R sRoW
or f 91 a. paiydidpkidicRy Al @&WW%IE?@@R), and an AMPHI analysis (lower). The
0 I I U U A U O I I o 1 -

MVNES PYAMBEG o hasbseniasedo pradistifresl epitomoriBnaesad (Holnmmunal. B3: 49750

60 90 50 6Q 70 80,90 orf e . .
X ALAVT\M*’%%&&?@A\‘]E&MMEK@L%@%@%NMM&EE@@ Scand J Immunol
Lid TTTT hg}ﬂgth&%&iﬂdlié b dilablelih kil Profebn gﬁgkh ¢ of DNIAISTAR, ITht. (1228 S6t@Palk Street,

| | ALAVTWIEAGAGAGAAL GLNGAAAAAT DAAFASLASDASYSL I NNKGNI GNTLKELGR 70 80 90 100
110 120 IMedisdf) WidCorkBD5IH0 USA). or f 41 a. pep

SSTVKNLWAAATAGVADKI GASAL XNVSDKQA! NNL TVNLANAGSAAL | NTAVNGGSLK

LECT I b CE i e CEErr bbb el orfol-1
SSTVKNL MVAVATAGVADKI GASAL NNVSDKQAY NNL TVNLANAGSAAL | NTAVNGGSLK 130 190 150
160 170 180 160 170 180 190 200 210 orf9l a. pep

DXLEANI LAALVNTAHGEAASK] KQLDQHY! VHKI AHAI AGCAAAAANKGKCOQDGAI GAA 15 J U L
2002 WD 991 36544 - 100 PCT/|B99100103 orf 41- 1l

R R R RN R AR NN R R R R RN R R R AR R RN R RN

DNLEANI LAALVNTAHGEAASK] KQLDQHY! THKI AHAI AGCAAAAANKGKCQDGAI GAA190 200 210 220

P Y eV al P oW a: VaVlavlal P Y eV al P Y alal 7S ™ N P YWV al




111 1 11 1 1 20 0orf91-1001 TLIILE TILEITD (11 11111 11 1 1111111 19-JUL 2002
RKQHL| DSRSLyISSYEAG- | GKDDEWYKL FSKSYTQADLAL QSYHLNTAAKSW. QSGNTK3¢/1885008@0 900
910 920400 410 920 430 A90 -50-

4500r f 91 a. pepPLSEWVSDQGYTLI SGVNPRFI Pl PRGFVKONTPI TNVKYPEG SFDTNLXRHLANADGF25
LT helnuklebtidd delqlitricks Inl the kkdrhpikd hdeldelived frbhl ddmbining the results of two or more
LILIETET T or f91- 1PLSEWVSDQGYTLI SGVNPRFI Pl PRGFVKONTPI TNVKYPEG SFDTNLKRHLANADG
F930 9408¢%ONBE)-470 980960 970 9BO 990 500

5103C0r f 4| a. pepSQEQE KGAHNRTNXMAEL NSRGGXVKSETXTDI EG TRI KYE!I PTLDRTGKPDGGFKE
LETEETEE e eenereril reer . . _

111111 Npeleotideisequenegs| werg sdaniadsin all $igQradiD sEARNRD NRME NSRRGSR KEHPETDhE® TR
| KYEI PTLRDRTGKPDGGFKEI990. 500 510 520, 530 59035520.530..590, 551.). 560, .
5001 £ O D Ie NS O R kata) SUARR OREREERY RE S EeBA Sredeerienel
111135111 fyd 1bf helnp teins (1990) Eur J Bi 207 i
LT ety dhopbiy b dnchobrane, proteins (1990) Bur J Bieg KBl SERA B Besadosinsas
Kl AQNEATHSteSERIthIMhRISERHSMEMbHhe 3661of/a 15800131001 cd6421k0 S_&Mences.

5900r f 91 a. pepKFRXYXDVNTGRI TNI HPEX 111 |

LILILLELELITT 1 or f 41- 1KFASYFDVNTGRI TNI HPEX45610 620 Anino aci ds 25-619 of

A t F41- 10pen ecadimp|frfmesdvars prebiced freth fbgmentedingeieatide shosvceplusing thé program
hydr ophi Lj cj t ant | ic index, and AMPH regions for OLZF41-1. Based on
this ana %}i‘#ﬁbﬁgq‘gﬁg&edi cted that this protein fromN neningitidis, and
its epitopes, could be useful antigens for vaccines or diagnostics. 50

Exanpl e 17 The foll owi ng DNA sequence was identified in N, nmeningitidis <SEQ
| D 73> 1Underliped apaing g¢idzgquensss indicagppssilrietanamembrrna dAmps Qr TogaleEnmmtes

anTATCorRnT HcA PR A IR S R i AR s FERMR Yy Functional

CCCATAT TdakmaifidshérE bisb r@am@@/mmmmg Mf@mm&m@ﬁm :
AGCAATCTAT GCTATCTTTT GGCGAAAATT GTTCAAA A<T9g ATATGCTAAG AGACCAGIAT
TGGTTATTAA ATAAGAGTGA ATACGITTTA ATATTTTTAC TGTCCGTATT GICTGTTATT
CGATTGTAV@iTiEGEANTIIR GEIANGSAST the AGATDAGDONGDARMTTY 6T TheTprareliGHentified in the

ATTTTTATTG 153 Ul 2002 WO 991 36544 -101 PCT| 1899100103 901 t TTTATTGGT
ATTGCC lg; theratsmsrc regonppingptiyaangd1sgd (n3cree PRI S8

Bt
ke onannt RS PhRrepran veoshlarhp e rpto Al il he paient
VQ L ADRE Meladishr Ytduntétlad iabriovie S¥dpofkeY i pbtdich SPNnEdtidn leFthd prdtodt is an
KI GHSGALI KL 151 * Further work reveal ed the conpl ete nucl eoti de sequence

<SEQ | D ingnunagarXinaostindcanasohspsed to identify immunodominant proteins.
TATCGTTTTTGI TGCTGCCGCAATACTGCAI 061 CGGAATTACAGGCATGGGAT

ggﬁ 25 pPingll proLeln % Eb%g %ng%ibodies eg. in a mouse. These

AAACCTATAAATTGCT TGCTATCGGCAGOG251 TCGT TGGCAGCAT TTTGGGG
GTGAAGT T(egTiuoresaam dabetingdrcT ACS seanbedasibart Witniorcalrgiria and the presence of label

QT%TTACA ﬁT%: ATTQSEGF %ﬁ;&?é%TATTTT ;%?%g _IC_B_CI_I$$

GGGTTTTTGGECAGECAT CATCGGECGGT TCA95 1 ACCAATGCCATGT CTCCCAT

ATTGT TAAAT i i 52CTH %Qé?&ﬁﬁ“@%?@@ﬁrﬁqﬁ ss, purify and biochemically
AATCAA&EA@CFAT@ATCFTTT b5 1AAAT TGTTCAAATATATATG purify

CT AAGAGACOASSTATSE GETITAT TS AL THABSOAUWET GAATACGGT TTAATATT

TTTACTGTCCGTATTGTCTGTI TATTGGATT651GTATGI TGGAATTCGGT TAA
GCGACTAAGATTAGCCCAAATTTTTTTAAAA7OLITGITAATTTTTATTGITTTA
TTCGTATT&PCHrb s d INA e parathSGT TTAATCAAACTTTAA 25 This corresponds to
the ami no acid sequence <SEQ ID 76; ORFS1-1>: 1 51 101 151 30 201 251

MEI MSI Wm%ﬁﬁﬁn SR %%&Eﬂduem&xfm&mmsm SAGC Imddnth Reiestediiz| V
YYLKTYKLLA | | LG VKLLLI LPVS WLLLLMAI T T LYYSVNG LN VCAKAKNI Qv VANNKNWL F
GFLAZE | GastrifigaieRr) dnd| resuspepgd-hdmnirike@/crudrosaks ondyiVin s REOPAmMED TA, pHS).

SEYGA.I FLLS VL SVI GLYVG | RLRTKI SPN FEKMLI.FI VL LVLALKI Gt | KL*. ut

anal ysi SA?\er kﬁfr%“"é?ﬁ iRgHbaEpy o8 é‘?’fugﬁcpé"‘re’éeé"éfes]%'? ea‘ﬁﬂ_‘ﬁsgaﬁrg PP gﬁ@ﬁ%‘?‘rgog%
domai ns. \ A Oor RERODEY r i s pRRb st 98851 $°80f0r 2
i dentified: ’ﬂo}mﬁ%ogy ﬁ?gﬁ%glﬁéleﬂ?{c%g@%ﬁ%%% meni n~2ai tidi gt (S![ r ai no,&)

35 ORES 1 shows 96. 7% identity over a 1 SCaa overlap with an ORF (ORF51 a)
fromstrain A of N. neningitides: 10 20 30 orf5Il. pep

MAI | TLYYSVNG LNVCAKAKNI QMANNK TTETiErrerri bt trertrrrerrtrrrlrl 40 orfbsla

YKLLAI GSWGSI LGVKLLLI LPVSW.LLLMAI I TLYYSVNG LNVCAKAKNI QAMANNK BO 90 100 110
120 130




90 50 60 70 80 90 orf5l . pep 135 JUL 2002
NWLFEGFLXX| WasSIaABP! LLI FLLSETENKNRI VKSSNLCYLLAKI VQ YMLRDQY BETABI9/00103]
1111111111111111111211111211:111111111111132#1111111 orf5l a

NNNLFGFLAG | GGSTNANSPI LLI FLLSETENKNRI AKSSNLCYLLAKI VQ YMLRDQY 190 150 160
170 180 1lpurs.obwe mehenpb extsertipgy (a@ulilgaredr fospH pBpand one ChCly/isoamylalcohol (24:1)
WLLNKSEYXL | ELLSVLSVI GLYWdJ Kl SPNFEKMLI FI VLLVLALt Cl KL LTI
LTI L1 PRSP PERPITIEE () PIeFprFies oY PEgRjon t Pl sodium acetate' and 2
WLLNKSEY = Y. | 220
250 ha0 2E0rmEs R ST P Sy theatiol A Bufel ks s anee i afboe
99. 2% ~desthartoy dnd RHissabvedviaxdap:buFer/(1 @Y UOEAICHT FhiMaEDEA, pH 8). The DNA
MQEI MOSI VFVAAAI LHG TGMGFPMLGTTALAFI MPLSKWALVALPSLLMSLLVLCSN 10 15 20
orf51-°1 MSEFRMBUOR\ERANcasyetyrrasingthe P Apf REs) AL VAL PSLLMVBLLVLCSN

orf5l a. pep NKKGFWQE! VYYLKTYKLLAI GSWGSI LGVKLLLI LPVSW.LLLMAI | TLYYSVNG LN
LELETET e e e e b e et bbb e e i bl orfs1-1
NKKGFV\QE! ByOliganikdledtidesydsign GVKLLLI LPVSW.LLLMAI | TLYYSVNG LN or f 5l a. pep
VCAKAKNI QUANNKNMWL FGFLAGH | GGSTNANBPI LLI FLLSETENKNRI AKSSNLCY

LLLTLLLL | Synketit lolipbcidatide btitets!wert Hesigredlonlthd basislof kielcblih kbquehéddf ehch ORF,
VCAKRKNI QWANNKNMWLFGELAG | GGSTNAMSPI LLI FLLSETENKNRI VKSSNLCY or f 51 a. pep
LLAKI VQ YOVIIRROIENVthe Impgisecequs Baggscawhoertiikblel grfij-thikigonpgogtus/meningococcus A

NN AN NP N NN T A f51-1 .
" LLAK VQl VRERASAAERICLEY S $99PR P s s NRERe RPIBBRESERHA ASICESSEY &apb@@cwd

LVLALIS GYs ; ideld! s 40 3

ength ORPATRLTRIES e Gliiet by AccuBing e & S i iud SUkr Ry
. TAATCCAATds wihiirexEt Tibh tHEeTPrUTIeCREdE R dAGIECA 51 CGGAATTACA GGCATGGGAT
TTCCGATGCT CGGTACAACC GCATTGECTT 101 TTATCATGCC ATTGICTAAG GITGITGCCT
TGGTGGCATT ACCAAGCCTG 151 TTAATGAGCT TGITGGTITCT ATGCAGCAAT AACAAAAAGG

GITTTTGE A0 prid@AGATIEET tHATHATHIDALNAPACETATHA oA ST BaBET - Wl BAAA-8h 25 br
T ACTGAT G oK A FREAHEPRTIESnE TR CRAELs S BRIeTAT T AAPHITES ATCHaL r ol
cacocAToAP ST Is S SRENE At AR s Hoiog O ffgacon

- GCGAAACAG oM (CotvdspARIAY tdCEatA T it A AT AA ekprelsibi Systerhsl PGECGRAR (Sshig
AAATTGITCA AATATATATG CTAAGAGACC AGTATTGGIT ATTAAATAAG 601 AGIGAATACG
GTTTAATAFTtherAaaitide]l arhgortiinD, mhpEEZNTT(vwsie etharrifet ] ar¥edsthyh
GGACTAAGAT TAGCCCAAAT TTTTTTAAAA 701 TGITAATTTT TATTGITTTA TTGGTATTGG
CTCTGAMAT COGELAN Fiinet i1 CAIAMT{Le AAFATAMA Thi S @npadagy) protein having
am no acid sequence <SEQ ID 78>—1T20st—101 151 201 251 MXEI MXI VF

VAAAI LHG T GMGFPMLGTT ALAFI NI Sk AW VARG LIVEL L VL G, MIKERYYOEI V' YYLKTYKLLA
| GSWGSI LG VKLLLI LPVS WLLLLMAI I T-EYYSYNG TN VCAKAKNI'QV VANNKNWLF GFLAG | GGS
TNAMSPI LLI FLLSETENKN RI AKS A AT RDQ | FLLS

VLSVI GALYVG | RLRTKI SPN FFKMIQ%G\(‘%—WEAL%@G‘{AS(AS‘%_I ngg&%ggggfon this
analysis, it is predicted that this protein fromN nenngitidis, and its

epi t @0es, coul3d-epa puisner (4il:arBCEEERCEAE vacci nes or (@helynostics. Exanple 18
The follow ng partial DNA sequence was identified in N.nmerangitidis <SEQ ID

79> 1 AT T T GIATTTA . :
TATAGOCTTS RERCAARGRATTE it Péstlcrioh afpnfdd ik odition (S dnble e Bpimicrs ipcluded
" TGOGTTTT HacEblides TGERA KIHIGel TG thEGEHGIARAD 55 anpiAEIATRE ThuhAGARAPAARidizing
CATAAAAAAC AAATTATTGT TTTTATTGCC 201 GATTTCTATT ATTATATGGA TGGTAATTCA
TATTAGTATSclsmiges iamended sn theamattimaemrerstare chthe amhotsprmraaandvasdegrpned for each
ATCCTCGATT. SS 301 égcgj'%‘ngrm TAAAACCACA TGATAGTTAT AATTATGTTT ATGACTCAAA
15 J U L P3UeFS UiBed8t YBBWRpCTI | B99100103 - 103351 TGGATATGCT AAATTAAAAG

ATAATCATAG ATATGGTA TTAGAG 401 AAACACCTTA TATTGAT TGCATCTG
ATGT AANTATRCTE S AT TAMGET TOOTTIGTGE TAFRTAHERETAT o OCAT
GIGCCAATTT 501 TAT, TTT . This corresponds, to.the amno acid
sequence <SEQ1Tn5 #ﬁ%@f&% | QNYL LVFI VLHI AEVI"P{?I MY GYF VFLFDFFAFL
FFANVFLAVN 51 LLFLEKNI KN KLLFLLPISI 11WwI H SM I Nl KFYKFEH Q KEOQNI SSI 101
TGVI KPHDS, NS N fin kRPN o Mh ARV B\ [ OSRNE S 096 YoRhSIWHIR bifeo and
YAPCANFI KF VR.. "10 Further work Teveal ed the conpl ete nucl eoti de sequence
<SEQ | D &D>55°CAPONEGATATAIRERASAATANRAATTATTTA
CTAGTATTTATAGITTTACAS1TATAGCCTTGATAGTAATTAATATAGTGTIT
TGGTTATTTTGTITTTTCTAT101TTGATTTTTTTGCGTITTTTGI TTTTTGCAA
ACGTCTTTCTTGCTGTAAATLI51TTATTATTTTTAGAAAAAAACATAAAAAAC
AAATTATTGTTTTTATTGCCI S201GATTTCTATTATTATATGGATGGTAATTCA

TATTAGTATGATAAATATAAZ2S51AATTTTATAAATTTGAGCATCAAATAAAGG
AACAAAATATATCCTCGATT301ACT GEGGTGATAAAACCACATGATAGI TAT

R A g p ey —m——— ) =\ A PNEm SN A A A AP A TN A T A= NS NT" A A AT AFNA A A" A A /NNAT A I\

st o




A corresponding ORF fromstrain A of N. nmeningitides was al so identi ”)e‘HJL 2002

Honol oe:y with a predicted ORF from N neningitidis (strain A7 35 ORF82

shows 97. 1% identity over a 172aa overlap with an ORF (ORF82a) fromstrain

A of N. nmeni n%hﬂiﬁ 10 20 30 90 50 60 orf82. Pep PCT/IB99/00103

MRHWKI QNYLLVFI fVI NI VFGYFVFLFDFFAB-FFANVFLAVNLLFLEKNI KN 40 or f B2a

MRHVKNKNYLLVFI VLHI TLI VI NI VFGYFVFLFDFFAFLFFANVFLAVNLLFLEKNI KN 10 20 30 90 50

60 70 80 90Talgde 11showvs) the f@'lwpxgzapééﬂ'erse primers used for each amplification Oligos were

i i e e
' . . . . . Or D) a

KLLFLLPI SI | NiASRH, iand3igpiqiertes yPegess Kicuiliosgt 368w Tepplsesywersaesaniaed by aidgion 90 100

110 120 130,06 Nahcdi@f addDvorihe? efhdi. ARPsamples were then centrifuged and the pellets

KLKDNHRYGRVI RETPYI DWASDVKNKSI RLSLVCGE HSYAPCANFI KFVR i

LETEEETL§ 1 1 vepyspandqdiip eithen 10Pu] py Jopl of waten QPapwas defepmipqdjusing gPerigp lmer Lambda

KLKDNHRYGRYB 1YL EMASEMKOICRL Bl VoY AREAN JKF QHIRY K XFd 30, 100 150 160

170 1BO 15 Ul 2002 WO 991 36544 -104 ORF82a and ORF82-1 show 99. 2%

identity in 242 as overlap: PCI/1B99/00103 orf 82a. pep

MRHVKNKNY L L&A Mplifichtibn/l NI VFGYFVFLFDFFAFLFFANVFLAVNLLFLEKNIKN S 10 |'$ 20

orf82-1 MRHMKNKNYLLVFI VLHI ALI VI NI VFGYFVFLFDFFAFLFFANVFLAVNLLFLEKNI KN

orf 82a. pep FKielsrindad SCRIpykaA¢pIFaShA il aersyFOr804El ok EONNS ONPGUErKEIDS NRYTDSNGY A

T LA AT WAl AR LT 24 L

KLLFLLPI SI 11 | HSM NI KFYKFEHQ Ké(j\ll SS| %GVI.KPHDS‘YNWYD N%\}(fi’ (g{c{"g%%. pep

KL KDNHRYEGRV - RENIPYR OAASDVIINK S| 1IN X Gl ynsreP@ang- Pedrndikomey vy aQ, GIBCO

PEVTTTTTET T dlibdobd bdvd bkk'phlklhleﬂaée'Arwédﬁ%ﬁ%g&éﬂa—éﬁllllllllll orf82-1

KLKDNHRYGRVI RETPY! DWASDVKNKSI RLSLVCG HSYAP | KFAK1CPVKI YFY orf 82a. pep

QGDFI DNVI FEI NDGKKSLYLLDKYKTFFLI ENSVCI VLI | LYLKFNLLLYRTYFNE
LETTLETTTT | nisbing ¢ases| RQR was|obtirhikdd| bly [thel aiditidn|of | G DMSO|ok 5Qull PMIbkthine.or f 82- 1
NQPQGDFI DNVI FEI NDGNKSLYLLDKYKTFFLI ENSVCI VLI | LYLKFNLLLYRTYFNE or f 82a. pep LEX

o! 55 a0 SR E ke S B R e M e E o 1

TATAACCTTG APAGTAadisample AfdaaR@EdontlesTepamplificainy e HGT ATycled Wer paisdrmied 1T

TGCGITTIIG L . A TATT .

CATANAARAG KRR A pete 3 0 e ddébfiidiin oA
TATTAGTATG fatiapesiiba PAeycies perfanmef rqoamdaps tatheibridizam empaanman3: windnspgiTAT
ATCCTCGATT i3 AT ORI FOMACCACA [T GRTACTLAT, AATIATETTT ATGACTCAAA 351
TGGATATCCT IT. G ATAATCATAG ATATGGTAGG GTAATTAGAG 901 AAACACCTTA
TATTGATGTA GITGCATCTG ATGTTAAAAA TAAATCCATA 451 AGATTAAGCT TGGITTGIGG
TATTCATTCA TheREETGINFeVEOBAAPFF: 501 TATAAAATTT GCAAAAAAAC CTGITAAAAT
TTATTTTTAT AATCAACCTC 551 AAGGAGATTT TATAGATAAT GTAATATTTG AAATTAATGA
TGGAAAAAAA 601 AGTTTGTACT TGT TAGAmaAMYa AT HABvdGAtidn | T Elagatian T TGAAAACAG 651
TGTTTGTATC GTATTAATTA TTTITATATIT AAAATTTAAT TTCGCITITAT 701 ATAGGACTTA
CTTCAATGAG TTGGAATAG. Thi s encoded0 secomddpt ei A0 bravidng | SAiAeecards d sequence <SEQ
ID 84> 1 NMRHVKNKNYETEWEYSESH TL 1 VLN VFGYF EDFFAFL %AN\/FLAVN 40 51
LLFLEKNI KN KLLFLLPISI |1 WwWI HI SM | FYKFEH %I Ssl 7461 TGVI KPHDSY
NYVYDSNGYA KLKDNHRYGR VI RETPYT DV YASHYKNKSE; geg(,lndbuﬂﬂy_:{,gség&dy PCANFI KF
AKKPVKI YFY  NQPQGDFI| Dyt Wb EfeleNDAKK 2d1 SLYLLDKYKT FFLI'ENSVCE VLI | LYLKFN
LLLYRTYFNE LE* Based on this apal ygics, i1 iss-predi ¢ted7tgat tihis protein
fromN neningitidid,_and its epitopes, could 4% beiuseful antligens for
vacci nes or il ARk lifs varfel 2iRe bIneBif 2 He ONF RO RAlifidl DNA sequence was
identified in NNneningitidis <SEQ ID 8%> 1 51 $~ 101 151 201 251 301 $$ 351
. . ACCCCCAACA GCGTGACCGT CTTGCCGTCT TTCGGCGGAT TCGGEGCGTAC CGGCGCGACC
ATCAATGCAG CAGGCGGGEGT CGGCATGACT GCCTTTTCGA CAACCTTAAT TTCCGTAGCC
GAGGGECGCGG TTGTAGAGCT GCAGGCCGTG AGAGCCAAAG CCGTCAATGC AACCGCCCCT
TGCATTTTTA CGGTCTTGAG TAAGGACATT TTCGATTTCC TTTTTATTTT CCGITTTCAG
ACGGCTGACT TCCGCCTGTA TTTTCGCCAA AGCCATGCCG ACAGCGTGCG CCTTGACTTC
ATATTTAAAA GCTTCCGCGC GTGCCAGITC CAGITCGCGC GCATAGTTTT GAGCCGACAA
CAGCAGGECT TGCGCCTTGT CGCGCTCCAT CTTGTCGATG 15 JUL 2002 WO 99136544 -1 OS
PCT/ 1B99100103 901 451 501 551 ACCGCCTGCA GCTTCGCAAA TGCCGACTTG TAGCCTTGAT
GGTGCGACAC AGCCAAGCCC GTGCCGACAA GCGCGATAAT GGCAATCGGT TGCCAGTAAT
TCGCCAGCAG TTTCACGAGA TTCATTCTCG ACCTCCTGAC GCTTCACCGCT GA 5 This
corresponds to the am no acid sequence <SEQ I D 86; ORF124>. 1 ..TPNSVTVLPS
FGGFGRTGAT | NAAGGVGMIT AFSTTLI SVA EGAVELQAV 51 RAKAVNATAA Cl FTVLSKDI

FDFLFI FRFQ TADFRLYFRQ SHADSVRLDF 101 | FKSFRACQF QFARI VLSRQ QQGLRLVALH
LVDDRLQLRK CRLVALMVRH 151 SQARADKRDN GNRLPVI RQQ FHEI HSRPPD ASR*




10 Conputer analysis of this amno acid sequence predicts a transnehbr/dhdlll
domai n. Further work reveal ed the conpl ete nucl eoti de sequence <SEQ I D 87>:
1 51 101 15 151 201 251 301 351 20 901 951 ATGACTGCCT TTTCGACAAC CTTAATTTCC
GTAGCCGAGG AGAGCTGCAG GCCGTGAGAG CCAAAGCCGT CARTA%asAI6
GCCCCTTGCA TTT CTTGAGTAAG GACATTFIFCG ATTTCCTTTT TATTTTCCGT
TTTCAGACGG CTGACTTCCG CCTGITTTTT CGCCAAAGCC ATGCCGACAG CGTGCGCCTT
GACTTCATAT THFrREsrneraeestrne SasFietatiP) yeadetymar Ensr frranad CR

CCACAACACC  Afs(sfeh T TS Aok Wie hdsGHOMA (G Glapifi{edibiov G M LAGEL O%EQGTW frose
CGCAAATGCC GACTTGTAGC CTTGATGGTG CGACACAGCC AAGCCUGTGC CGACAAGOGC

GATAATGGCA ABFERSSHIRGEE0 MW#%'@W&WA@MW&“‘WM
CCTGACCGCTT CACGCTCA This corresponds to the am no acid sequence <SEQ | D 88;

ORF124- 1 >: 111111% kd bz WAOEEAVELE dﬁyﬁﬁm\ﬁmgm%%l IM&?&@%QFM'&B’ oPl
r5Ye

FQTADFRLFF RQS SVRL DFlI FFSFRAC ARI VLS 101 LHLVDDRLLL
RKCRL VAL M/ mqé:@wméﬂﬂ DNGHR&WWHEF@@AM remssrecl Ahe G e pametit ng ORF
fromstrain I fii I—psmgktg&y

predi ct ed O?déngg;pgllﬁ\%l Iﬁ%nghf]%hglh&a?%w%:{?@g?%d %\Q %ﬁe {I‘g% gglho 5%%] Héentl ty
over a 152aaE>6r9@rond<pt mllpwmaﬁww‘(tmﬂofmﬁanmfa?twm $he aliathrkmm oiNhe A

mer ringi tidigiomlfl wi®30300r%0,09 i®8r Widr b2 RDniRePris,

TPNSVTVLPSFGG-GRTGATI NAAGGVGMTAFSTTLI SVAEGA QAVRAKAVNATAA

or f 129aMIAFSTTLI SVAEGAL VEL QAVMAKAVNTTAA35] 0 20 3070 BO 90 100 110

120o0r f 129. peap@igesiibiSifPICRrdgniebdsFOT ADFRL YFRQSHADSVRL DFI FKSFRACQ:Q:ARI VLSRQ40
orfl129alliill~Ttritit~rrrerrerr~tzeertrrtrrerrt~ et reey i~

Cl FTVLSKI FWEPW@NAWRESPMQSMMW @BQWSFQJKGZ\E@R@@H@BDUB@ 70 80
90130 190 15§48 wikf0

1B0or f 129. pep%QGLRLVALHLVDDRLQ_RKCRLVALM\/RHSQARADKRDNGNRLPVI RQQFHEI HSRPPD45
~~~~~~~~~~~~~~~~ I~~~

|5 ~~l ~~I : | ~I | ~I ~+~Nd4UXhal-of Nhel /ol fop derdd@@itRRBTA FRnfIfther e RIKSFRINALRYRISROT RADKRD
DGNRLPVI RQQFHE! HSREPRL.A, 185120 k3 190

1500r f 129. pepASRX500r f 129aVXORFI24a and ORF124-1 show 89.5% identity in 152
as overl ap: 15 J UL 2002 WO 991 36544 -106 PCT/1B99/00103 orf129-1. pep
MTAFSTTLI SVAEGAWEL GrufARaeS AYEFAROHPITo BidiDE BB FHN-KRE @RDRRL Pfprosifn ke S
orf.124-1,5 pep orfl%%@m%m@rg”gus@?;ﬁmw orf129a The conplete lengtl 1 51 15
101 151 201 251 301 20 351 901 9

MTAFSTTLI SVAEGAL VEL QAVMAKAVNTTAACI FTVLSKDI FDFLFI FRFQTADFRLFF

RQSHADSVRLDFI FFSF RR@@V@AEPW@RQ@@GERLMALWVMQSKMmwxpression of
111111:111v1111111y R}L!Jokeknas'rd-xfaﬁyllﬁds'm tg%}gjglgm oL 1111111

RQSHADGVRLDFI FFSFRT SRQQQGELRL ALHFLNDRLLLRKSRLVALNV
RHSQARADKRDNGNRLPVIRQ]:HEIHSRPPDASRX ettt b e e e rerrenrt:
RHRQT RADKRDINEMNRpuPNip X HEgnBRIMP Digkbated GRIC A pursird vemightl eitls @junits efeaetSEQ | D

COOGTATOD COMMELTRr R AR (s AP R ek gl T 54

GACATTTTEG ARTIpOPITY byiferT TheCdgstioT pohchgaschaT aaded osice deTePrvE PCR
CGCCAAAGCC ok T, T

o R R ST 1ol L IEED GRS
CTTCATTTTC ﬁ@mfe&m@t@@rww&@@m?@vmnwm@ by

CGACACCGCC Agé%%ﬁlg% Q@%ﬁ%@% £a0d SP e SRR Viibh AGLLAT TCCC
CAGCAGITTC A CA TTCTCGACCT %GACGTTT GA Thi s encodes a protein
havi ng anmi no aci d sequence <SEQ I D 90> 1 MIAFSTTLI S VAEGALVELQ AVMAKAVNTT
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hydr ophi C|lt§ M%%n?%gn(?dgm dpgéﬂ% ﬁ{éoﬁ%ﬂs &QQ%%FSgFP%}rJIE i%@ﬁ@f% ?5 Based
on this analvy in the PTFS§“°;§|°é€ﬂPE9PE§€ bufter bnqﬂF@gbrlw@l“ﬁn *Ftr3€)°rﬁ Wftenteadingghet i di s,
and its epitopes, could be useful antigens for vaccines or diagnostics. It
will be appreciated that the invention has been described by neans of
exanple only, and that 3S nodifications may be nade whilst remaining within
the spirit and scope of the invention.
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{val ga\ W] ca] caV] ca] ca] ca] ca] cal] ca] ca] c<al] c<a] c<al] c<a] ca] ca] ca] ca] ca] ca]
ca] caV] ca] cahdfreghenta earesnindiad o saoh € erg_\]x@&]' digested and purified, were ligated in both pET22b

10  and pGEX-KG. In a final volume of 20pl, a molar ratio of 3:1 fragment/vector was ligated using 0.5u!
of NEB T4 DNA ligase (400 units/pl), in the presence of the buffer supplied by the manufacturer.
The reaction was incubated at room temperature for 3 hours. In some experiments, ligation was

performed using the Boehringer “Rapid Ligation Kit”, following the manufacturer’s instructions.

In order to introduce the recombinant plasmid in a suitable strain, 100pl E. coli 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 cells were then
centrifuged at maximum speed in an Eppendorf microfuge and resuspended in approximately 200ul

of the supernatant. The suspension was then plated on LB ampicillin (100mg/ml ).

The screening of the recombinant clones was performed by growing 5 randomly-chosen colonies
20  overnight at 37°C in either 2ml (pGEX or pTC clones) or Sml (pET clones) LB broth + 100pg/mi
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. 5pi of each
individual miniprep (approximately 1g ) were digested with either Ndel/Xhol or BamH1/Xhol and
the whole digestion loaded onto a 1-1.5% agarose gel (depending on the expected insert size), in
25  paraliel 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.
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incubated for 1 hour at 4°C. Cells were spun down by centrifugation at 4000rpm for 5 minutes and

20  washed by addition of 200ul/well of blocking buffer. The supernatant was aspirated and cells
resuspended in 200pnl/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 ovemight on 5 GC plates, harvested with a loop and resuspended in 10 mi 20mM
Tris-HC}. 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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MC58 strain was grown overnight at 37°C on chocolate agar plates. 5-7 colonies were collected and
used to inoculate 7m} Mueller-Hinton broth. The suspension was incubated at 37°C on a nutator
and let 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 OD,,, of 0.5, diluted
1:20000 in Gey’s buffer and stored at 25°C.
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Mueller-Hinton agar plates (time 1). After overnight incubation the colonies corresponding to time
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10\ | M dEKC IGble II gives a summary of the cloning, expression and purification results.
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O&: ()-f PQQ_)thgllaleh% );arual DNA sequence was identified in N.meningitidis <SEQ ID 1>:
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RXdEKC 10! 1 10' OLy: ..ACACTGITGT TTGCAACGGT TCAGGCARGT GCTAACCAAT GAAGAGCAAG
gHI0%: ()5 S | 10%& Lo- Sfmc?;m%@ TGO ST CTolbRl 0% () - TG} 7KC
10! 1 10'f2s!10%&k' f3-L-m= ChGTAThPHL PCRAEAHGBARAGGAGTACTA ACAGCCAGAG
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301 AACTGAAAAA TTATCGTTTA GCGCAAACGG CAATAAAGTC ARCATCACAA

20 351 GCGACACCAR AGGCTTGAAT TTTGCGAAAG AAACGGCTGG sACGAACGQC
401 GACACCACGG TTCATCTGAAR CGGTATTGGT TCGACTTTGA CCGATACGCT
451 GCTGAATACC GGAGCGACCA CAAACGTAAC CAACGACAAC GTTACCGATG

501 ACGAGARAAR ACGTGCGGCA AGCGTTAAAG ACGTATTAAA CGCTGGCTGG
551 AACATTARAG GCGTTARRACC CGGTACAACA GCTTCCGATA ACGTTGATTT

25 601 CGTCCGCACT TACGACACAG TCGAGTTCTT GAGCGCAGAT ACGAARACAR
651 CGACTGTTAR TGTGGARAGC ARRGACAACG GCAAGAAARC CGARGTTARAA
701 ATCGGTGCGA AGACTTCTGT TATTAARGAA AAAGAC. ..

This corresponds to the amino acid sequence <SEQ ID 2; ORF40>:

1 ..TLLFATVQAS ANQEEQEEDL YLDPVQRTVA VLIVNSDKEG TGEKEKVEEN

30 51 SDWAVYFNEK GVLTAREITX KAGDNLKIKQ NGTNFTYSLK KDLTDLTSVG
101 TEKLSFSANG NKVNITSDTK GLNFAKETAG TNGDTTVHLN GIGSTLTDTL
151 LNTGATTNVT NDNVTDDEKK RAASVKDVLN AGWNIKGVKP GTTASDNVDF

201 VRTYDTVEFL SADTKTTTVN VESKDNGKKT EVKIGAKTSV IKEKD..

Further work revealed the complete DNA sequence <SEQ 1D 3>:

35 1 ATGAACAARA TATACCGCAT CATTTGGAAT AGTGCCCTCA ATGCCTGGGT
51 CGTCGTATCC GAGCTCACAC GCAACCACAC CARACGCGCC TCCGCAACCG
101 TGAAGACCGC CGTATTGGCG ACARCTGTTGT TTGCAACGGT TCAGGCAAGT
151 GCTAACAATG AAGAGCAAGA AGAAGATTTA TATTTAGACC CCGTACAACG
201 CACTGTTGCC GTGTTGATAG TCAATTCCGA TAARAGAAGGC ACGGGAGAAR
40 251 AAGAAAAAGT AGAAGAAAAT TCAGATTGGG CAGTATATTT CARCGAGARAA
301 GGAGTACTAA CAGCCAGAGR AATCACCCTC AAAGCCGGCG ACAACCTGAA
351 AATCAAACAA AACGGCACAA ACTTCACCTA CTCGCTGAAAR AARGACCTCA
401 CAGATCTGAC CAGTGTTGGA ACTGAAAAAT TATCGTTTAG CGCARACGG:
451 AATAAARGTCA ACATCACAAG CGACACCAAA GGCTTGAATT TTGCGAAAGA
45 501 AACGGCTGGG ACGARCGGCG ACACCACGGT TCATCTGAAC GGTATTGGTT
551 CGACTTTGAC CGATACGCTG CTGAATACCG GAGCGACCAC AARCGTAACC
601 ARCGACAACG TTACCGATGA CGAGARARAA CGTGCGGCAA GCGTTAAAGA
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I sS#109%& g ) - 2KdEMR3d0 PICGCC ACTTCGATGA CCCCGCAGTT PTCCAGCGTT
" edEM=
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105@#10%& () - 3! 6Dk e SLAOBEE () -2Ss! 10%& () - eQ

CAAT

j dEM= 105@3' 109X
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CBGG!

110%z &' Q9 J 1601 ATTTGCCCGG CAAGAGTATG ATGGCGATCG GCGGCGGCAC TTATCGCGGC
1651 GABRGCCGGTT ACGCCATCGG CTACTCCAGT ATTTCCGACG GCGGAAARTTG
1701 GATTATCAAR GGCACGGCTT CCGGCAATTC GCGCGGCCAT TTCGGTGCTT
1751 CCGCATCTGT CGGTTATCAG TGGTAA

: This corresponds to the amino acid sequence <SEQ ID 4; ORF40-1>:

25

30

35

1
51
101
151
201
251
301
351
401
451
501
551

MNKIYRIIWN
ANNEEQEEDL
GVLTAREITL
NKVNITSDTK
NDNVTDDEKK
SADTKTTTVN
TDEGEGLVTA
ASGKGTTATV
SGKVISGNVS
SLGAGADAPT
GVAQNLNNRI
EAGYAIGYSS

SALNAWVVVS
YLDPVQRTVA
KAGDNLKIKQ
GLNFAKETAG
RAASVKDVLN
VESKDNGKKT
KEVIDRAVNKA
SKDDQGNITV
PSKGKMDETV
LSVDGDALNV
DNVDGNARAG
ISDGGNWIIK

ELTRNHTKRA
VLIVNSDKEG
NGTNFTYSLK
TNGDTTVHLN
AGWNIKGVKP
EVKIGAKTSV
GWRMKTTTAN
MYDVNVGDAL
NINAGNNIEI
GSKKDNKPVR
IAQAIATAGL
GTASGNSRGH

SATVKTAVLA
TGEKEKVEEN
KDLTDLTSVG
GIGSTLTDTL
GTTASDNVDF
IKEKDGKLVT
GQTGORDKFE
NVNQLONSGW
TRNGKNIDIA
ITNVAPGVKE
VQAYLPGKSM
FGASASVGYQ

TLLFATVQAS
SDWAVYFNEK
TEKLSFSANG
LNTGATTNVT
VRTYDTVEFL
GKDKGENGSS
TVTSGTNVTF
NLDSKARVAGS
TSMTPQFSSV
GDVTNVAQLK
MAIGGGTYRG
Wi

Further work identified the corresponding gene in strain A of N.meningitidis <SEQ ID 5 >:
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55

60

65

101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951
1001
1051
1101
1151
1201
1251
1301
1351
1401

ATGAACARAR
CGCCGTATCC
TGAAGACCGC
GCTACCGATG
CGTAGGGAGC
TATCATTATC
GTAGTTACCC
TGARAACACC
CAGGCCTGAT
AAGAAAGTCA
AACGGCTGGG
CGACTTTGAC
GGTARCCRARA
GAATGCGGGT
AATCAGARAA
AGCGCAGATA
CAAGAGARCC
ARGACGGTAA
ACAGACGAAG
ARACRAGGCT
GTCAAGCTGA
GCTAGTGGTA
CATCACTGTT
AGCTGCARAAN
TCGGGCAAAG
TGAAACCGTC
GTAARAAATAT
TCGCTCGGCG
CGCGTTGAAT

TATACCGCAT
GAGCTCACAC
CGTATTGGCG
AAGATGAAGA
ATTCAAGCCA
AATGACTARC
TCARAGCCGG
AARTGCCAGTA
CARTGTTGAN
ACATCATAAG
ACGAACGGCG
CGATACGCTT
GTACACATTA
TGGAATATTA
TGTCGATTTC
CGNAAACAAC
GAAGTTARAA
GTTGGTTACT
GCGAAGGCTT
GGTTGGAGAA
CAAGTTTGAA
ARGGTACAAC
ATGTATGATG
CAGCGGTTGG
TCATCAGCGG
AACATTAATG
CGACATCGCC
CGGGGGCAGA
GTCGGCAGCA

CATTTGGAAT
GCARCCACAC
ACACTGTTGT
AGAAGAGTTA
GTATGGAAGG
GACAGCARGG
CGACAACCTG
GCTTCACCTA
ACTGRARAAT
CGACACCARA
ACACCACGGT
GCGGGTTCTT
CACTCGTGCA
AGGGTGTTAA
GTCCGCACTT
GACNGTTAAT
TCGGTGCGAA
GGTARAGGCA
AGTGACTGCA
TGAARACAAC
ACCGTTACAT
TGCGACTGTA
TAAATGTCGG
AATTTGGATT
CAATGTTTCG
CCGGCAACAA
ACTTCGATGG
TGCGCCCACT
AGGATGCCAA

AGTGCCCTCA
CAAACGCGCC
TTGCAACGGT
GAATCCGTAC
CAGCGGCGAA
AATTTGTAGA
ARRATCAAAC
CTCGCTGAAR
TATCGTTTGG
GGCTTGARTT
TCATCTGARAC
CTGCTTCTCA
GCARGTATTA
ANNNGGCTCA
ACGACACAGT
GTGGARAGCA
GACTTCTGTT
AAGGCGRGRAA
AAAGARGTGA
AACCGCTAAT
CAGGCACARA
AGTARAGATG
CGATGCCCTA
CCARAGCGGT
CCGAGCAAGG
CATCGAGATT
CGCCGCAGTT
TTAAGCGTGG
CAAACCCGTC

ATGCCTGNGT
TCCGCAACCG
TCAGGCGAAT
AACGCTCTGT
TTGGAAACGA
CCCATACATA
AAARCACCAR
AARGACCTCA
CGCAARCGGC
TCGCGAAARGAR
GGTATCGGTT
CGTTGATGCG
AGGATGTGTT
ACAACTGGTC
CGAGTTCTTG
ARGACAACGG
ATTAARAGARA
TGGTTCTTCT
TTGATGCAGT
GGTCARACAG
TGTAACCTTT
ATCAAGGCAA
ARCGTCAATC
TGCAGGTTCT
GAAAGATGGA
AGCCGCAACG
TTCCAGCGTT
ATGACGAGGG
CGCATTACCA
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The complete strain B sequence (ORF40-1) and ORF40a show 83.7% identity in 601 aa overlap:
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55 Computer analysis of these amino acid sequences gave the following results:

Homology with Hsf protein encoded by the type b surface fibrils locus of H.influenzae
(accession number 1J41852)

ORF40 and Hsf protein show 54% aa identity in 251 aa overlap:

Oorf40 1 TLLFATVQASANQEEQEEDLYLDPVQRTVAVLIVNSDXXXXXXXXXXXXNSDWAVYFNEK €0
60 TLLFATVQA+A E++E LDPV RT VL 48D NS+W +YF+ K
Hsf 41 TLLFATVQANATDEDEE----LDPVVRTAPVLSFHSDKEGTGEKEVTE-NSNWGIYFDNK 95

Orf40 61 GVLTAREITXKAGDNLKIKQN-=----- GTNFTYSLKKDLTDLTSVGTEKLSFSANGNKVN 114
GVL A IT KAGDNLKIKQN ++FTYSLKKDLTDLTSV TEKLSF ANG+KV+
65 Hsf 96 GVLKAGAITLKAGDNLKIKQNTDESTNASSFTYSLKKDLTDLTSVATEKLSFGANGDKVD 155
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10% & () - @! 100/@n(c;u¢s\}am¢ (91910 PhsE OBHL OPB /3& (P4 2- 10% & () - ! ;

, &H109& () -! @ &1LV (1)5 YR QM ErAsh vk ia Q90 STl G 107! @

S1096&’ ( @10‘V<5b& ()- %\&E%ﬁﬂrwww popriLpguonn’ 10" L3110% & () - 61 aBbC
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1 1096& () - y9#10°/@°n nl( %r% gagect v GFR @ P(11) = 1.5e-116

10° 1, 0! 1096& () I"? % B@@%?Vl l'p /3%?6"5/(55&' ()-1" #10965& () -, 3%GL0%
&' ()_ n&X%C Query: 101 VTLKAGDNLKIKQNTNENTNASSFTYSLKKDLTGLINV 138

+TLKAGDNLKIKQNT+E+TNASSFTYSLKKDLT L +V
Sbjct: 103 ITLKAGDNLKIKONTDESTNASSFTYSLKKDLTDLTSV 140

Score = 110 (48.7 baits), Expect = 1,5e-116, Sum P{(1ll) = 1.5e-1l6
30 Identaties = 21/29 (72%), Positaves = 25/29 (B6%)

Query: 138 VTEKLSFGANGKKVNIISDTKGLNFAKET 166
V++KLS G NG KVNI SDTKGLNFAK++
35 Sbjct: 1439 VSDKLSLGTNGNKVNITSDTKGLNFAKDS 1467
Score = 85 (37.6 bits), Expect = 1.5e-116, Sum P{(11) = 1,5e-116
Identities = 18/32 (56%), Positives = 20/32 (62%)

Query: 169 TNGDTTVHLNGIGSTLTDTLAGSSASHVDAGN 200
40 T D +HLNGI STLTDTL S A+ GN
Sbjct: 1469 TGDDANIHLNGIASTLTDTLLNSGATTNLGGN 1500

Score = 92 (40,7 bits), Expect = 1.5e-116, Sum P{(1l1) = 1l.5e-116
Identities = 16/19 (B4%), Positives = 19/19 (100%)

45
Query: 206 RAASIKDVLNAGWNIKGVK 224
RAAS+KDVLNAGWN++GVK
Sbjct: 1509 RAASVKDVLNAGWNVRGVK 1527
50 Score = 90 (39.8 bits), Expect = 1.5e-116, Sum P(1l} = 1.5e-116
Identities = 17/28 (60%), Positaves = 20/28 (71%)
Query: 226 STTGOSENVDFVRTYDTVEFLSADTTTT 253
S  Q EN+DFV TYDTV+F+S D TT
55 Sbjct: 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
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The following partial DNA sequence was identified in V. memngzndzs <SEQID 7>

1 ATGTTACGTt TGACTGCtTT AGCCGTATGC ACCGCCCTCG CTTTGGGCGC
51 GTGTTCGCCG CARAATTCCG ACTCTGCCCC ACAAGCCAAA GaACAGGCGG
10 101 TTTCCGCCGC ACARACCGAA GgCGCGTCCG TTACCGTCAA AACCGCGCGC
151 GGCGACGTTC AARTACCGCA AAACCCCGAA CGCATCGCCG TTTACGATTT
201 GGGTATGCTC GACRCCTTGA GCAAACTGGG CGTGAAAACC GGTTTGTCCG
251 TCGATAAAAA CCGCCTGCCG TATTTAGAGG AATATTTCAA AACGACAAAA
301 CCTGCCGGCA CTTTGTTCGA GCCGGATTAC GARACGCTCA ACGCTTACARA
15 351 ACCGCAGCTC ATCATCATCG GCAGCCGCGC CgCCRAGGCG TTTGACAAAT
401 TGAACGARAT CGCGCCGACC ATCGrmwTGA CCGCCGATAC CGCCRACCTC
451 ARAGARAGTG CCAArGAGGC ATCGACGCTG GCGCAAATCT TC..

This corresponds to the amino acid sequence <SEQ ID 8; ORF38>:

1 MLRLTALAVC TALALGACSP QNSDSAPQAK EQAVSAAQTE GASVTVKTAR
20 51 GDVQIPQNPE RIAVYDLGML DTLSKLGVKT GLSVDKNRLP YLEEYFKTTK
101 PAGTLFEPDY ETLNAYKPQL IIIGSRAAKA FDKLNEIAPT IXXTADTANL

151 KESAKEASTL AQIF..

Further work revealed the complete nucleotide sequence <SEQ ID 9>:

1 ATGTTACGTT TGACTGCTTT AGCCGTATGC ACCGCCCTCG CTTTGGGCGC
25 51 GTGTTCGCCG CARAATTCCG ACTCTGCCCC ACAAGCCAAA GAACAGGCGG
101 TTTCCGCCGC ACAAACCGAA GGCGCGTCCG TTACCGTCAA AACCGCGCGC
151 GGCGACGTTC ARATACCGCA AAACCCCGAA CGCATCGCCG TTTACGATTT
201 GGGTATGCTC GACACCTTGA GCAAACTGGG CGTGAAAACC GGTTTGTCCG
251 TCGATAAARAR CCGCCTGCCG TATTTAGAGG AATATTTCAA AACGACARAA
30 301 CCTGCCGGCA CTTTGTTCGA GCCGGATTAC GAAACGCTCA ACGCTTACRA
351 ACCGCAGCTC ATCATCATCG GCAGCCGCGC CGCCAAGGCG TTTGACAAAT
401 TGAACGRAAT CGCGCCGACC ATCGAAATGA CCGCCGATAC CGCCAACCTC
451 ANRAGARAGTG CCARAGAGCG CATCGACGCG CTGGCGCARA TCTTCGGCAA
501 ACAGGCGGAAR GCCGACAAGC TGAAGGCGGA AATCGACGCG TCTTTTGAAG
35 551 CCGCGAAAAC TGCCGCACAR GGTAAGGGCA AAGGTTTGGT GATTTTGGTC
601 AACGGCGGCA AGATGTCGGC TTTCGGCCCG TCTTCACGCT TGGGCGGCTG
651 GCTGCACAARA GACATCGGCG TTCCCGCTGT CGATGAATCA ATTAAAGRAG
701 GCAGCCACGG TCAGCCTATC AGCTTTGAAT ACCTGAAAGA GARAARATCCC
751 GACTGGCTGT TTGTCCTTGA CCGAAGCGCG GCCATCGGCG AAGAGGGTCA
40 801 GGCGGCGAAA GACGTGTTGG ATAATCCGCT GGTTGCCGAA ACAACCGCTT
851 GGAAAAARGG ACAGGTCGTG TACCTCGTTC CTGAAACTTA TTTGGCAGCC
901 GGTGGCGCGC AAGAGCTGCT GAATGCAAGC ARACAGGTTG CCGACGCTTT
951 TAACGCGGCA AAATAA

This corresponds to the amino acid sequence <SEQ ID 10; ORF38-1>:

45 1 MLRLTALAVC TALALGACSP QNSDSAPQAK EQAVSAAQTE GASVTVKTAR
51 GDVQIPQNPE RIAVYDLGML DTLSKLGVKT GLSVDKNRLP YLEEYFKTTK

101 PAGTLFEPDY ETLNAYKPQL IIIGSRARKA FDKLNEIARPT IEMTADTANL

151 KESAKERIDA LAQIFGKQAE ADKLKAEIDA SFEARKTAAQ GKGKGLVILV

201 NGGKMSAFGP SSRLGGWLHK DIGVPAVDES IKEGSHGQPI SFEYLKEKNP

50 251 DWLFVLDRSA AIGEEGQARK DVLDNPLVAE TTAWKKGQVV YLVPETYLAA
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251 TCGATAAAAA CCGCCTGCCG TATTTAGAGG AATATTTCAA AACGACAAAA
301 CCTGCCGGAA CTTTGTTCGA GCCGGATTAC GAAACGCTCA ACGCTTACAA
351 ACCGCAGCTC ATCATCATCG GCAGCCGCGC AGCCAARGCG TTTGACAAAT
401 TGAACGAAAT CGCGCCGACC ATCGAAATGA CCGCCGATAC CGCCAACCTC
451 AAAGAAAGTG CCARAGAGCG TATCGACGCG CTGGCGCAAA TCTTCGGCAA

15 501 AAAGGCGGAA GCCGACAAGC TGAAGGCGGA ARTCGACGCG TCTTTTGAAG
551 CCGCGAARAC TGCCGCGCAR GGCAAAGGCA AGGGTTTGGT GATTTTGGTC
601 AACGGCGGCA AGATGTCCGC CTTCGGCCCG TCTTCACGAC TGGGCGGCTG
651 GCTGCACAARA GACATCGGCG TTCCCGCTGT TGACGARAGCC ATCARAGAAG
701 GCAGCCACGG TCAGCCTATC AGCTTTGAAT ACCTGAARAGA GAAAARTCCC

20 751 GACTGGCTGT TTGTCCTTGA CCGCAGCGCG GCCATCGGCG AAGAGGGTCA
801 GGCGGCGAAAR GACGTGTTGA ACAATCCGCT GGTTGCCGAA ACAACCGCTT
851 GGAARAAAGG ACAAGTCGTT TACCTTGTTC CTGAAACTTA TTTGGCAGCC
901 GGTGGCGCGC AARGAGCTACT GAATGCAAGC AAACAGGTTG CCGACGCTTT
951 TAACGCGGCA AAATAA

25  This encodes a protein having amino acid sequence <SEQ ID 12; ORF38a>:

1 MLRLTALAVC TALALGACSP ONSDSAPQRK EQAVSARQSE GVSVTVKTAR
51 GDVQIPQNPE RIAVYDLGML DTLSKLGVKT GLSVDKNRLP YLEEYFKTTK
101 PAGTLFEPDY ETLNAYKPQL IIIGSRAAKA FDKLNEIAPT IEMTADTANL
151 KESAKERIDA LAQIFGKKAE ADKLKAEIDA SFERAKTAAQ GKGKGLVILV
30 201 NGGKMSAFGP SSRLGGWLHK DIGVPAVDEA IKEGSHGQPI SFEYLKEKNP
251 DWLFVLDRSA AIGEEGQAAK DVLNNPLVAE TTAWKKGQVV YLVPETYLAR
301 GGAQELLNAS KQVADAFNAR K*

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
orf38.pep MLRLTALAVCTALALGACSPONSDSAPQAKEQAVSARQTEGASVTVKTARGDVQIPQNPE
R T R R R R R N A R AR R RN R R RN A A RN
orf3sa MLRLTALAVCTALALGACSPONSDSAPQAKEQAVSAAQSEGVSVTVKTARGDVQIPQNPE
10 20 30 40 50 60
40
70 80 90 100 110 120
orf38.pep RIAVYDLGMLDTLSKLGVKTGLSVDKNRLPYLEEYFKTTKPAGTLFEPDYETLNAYKPQL
RN R RN AN R RN RN A RN AR RN R RN RN R RN R R ARNNANANERENY
orf3sa RIAVYDLGMLDTLSKLGVKTGLSVDKNRLPYLEEYFKTTKPAGTLFEPDYETLNAYKPQL
45 70 80 90 100 110 120
130 140 150 160
orf3s.pep IIIGSRAAKAFDKLNEIAPTIXXTADTANLKESAKE-ASTLAQIF
POVTRIEEE Y LE U R e L ere e e iitnt
50 orfia 1IIGSRAAKAFDKLNEIAPTIEMTADTANLKESAKERT DALAQI FGKKAEADKLKAEIDA
130 140 150 160 170 180
orf3sa SFEARKTAAQGKGKGLVILVNGGKMSAFGPSSRLGGWLHKDIGVPAVDEAIKEGSHGQPI
190 200 210 220 230 240

55  The complete strain B sequence (ORF38-1) and ORF38a show 98.4% identity in 321 aa overlap:
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' 10% & () - WThlS corresponds to the’amino acid‘sequence <

10 1 MKLLTTAILS SAIALSSMAA AAGTDNPTVA KKTVSYVCQQ GKKVKVTYGF
51 NKQGLTTYAS AVINGKRVQM PVNLDKSDNV ETFYGKEGGY VLGTGVMDGK
101 SYRKQPIMIT APDNQIVFKD CSPR*

Computer analysis of this amino acid sequence predicted the leader peptide shown underlined.

Further work identified the corresponding gene in strain A of N.meningitidis <SEQ ID 15>:

15 1 ATGABACTTC TGACCACCGC AATCCTGTCT TCCGCAATCG CGCTCRGCAG
51 TATGGCTGCT GCTGCCGGCA CGAACAACCC CACCGTTGCC AARAAAACCG
101 TCAGCTACGT CTGCCAGCAA GGTAAARAAAG TCAAAGTAAC CTACGGCTTT
151 AACAAACAGG GCCTGACCAC ATACGCTTCC GCCGTCATCA ACGGCARAACG
201 TGTGCARATG CCTGTCAATT TGGACARAATC CGACAATGTG GAAACATTCT

20 251 ACGGCARMAGA AGGCGGTTAT GTTTTGGGTAR CCGGCGTGAT GGATGGCARA
301 TCCTATCGCA ARCAGCCTAT TATGATTACC GCACCTGACA ACCAAATCGT
351 CTTCAAAGAC TGTTCCCCAC GTTAA

This encodes a protein having amino acid sequence <SEQ ID 16; ORF44a>:

1 MKLLTTAILS SAIALSSMAA AAGTNNPTVA KKTVSYVCOQ GKKVKVTYGF
25 51 NKQGLTTYAS AVINGKRVQOM PVNLDKSDNV ETFYGKEGGY VLGTGVMDGK
101 SYRKQPIMIT APDNQIVFKD CSPR*

The strain B sequence (ORF44) shows 99.2% identity over a 124aa overlap with ORF44a:

10 20 30 40 50 60
orfd4.pep MKLLTTAILSSAIALSSMAAARGTDNPTVAKKTVSYVCQQGKKVKVTYGFNKOGLTTYAS
30 R R R AR R R A RN RN R R RN R R RN R AR RN RERRER
orféda MKLLTTAILSSAIALSSMAAAAGTNNPTVAKKTVSYVCOQGKKVKVTYGFNKQGLTTYAS
10 20 30 40 50 60
70 80 90 100 110 120
35 orfdd.pep AVINGKRVQMPVNLDKSDNVETFYGKEGGYVLGTGVMDGKSYRKQPIMITAPDNQIVFKD
(EEE RN R R R AR N R R RN R R R AR RN RE R RN AR
orfida AVINGKRVOMPVNLDKSDNVETFYGKEGGYVLGTGVMDGKSYRKQPIMITAPDNQIVEFKD
70 80 90 100 110 120
40 orfdd.pep CSPRX
1
orfdda CSPRX

Computer analysis gave the following results:

Homology with the LecA adhesin of Eikenella corrodens (accession number D78153)
45 ORF44 and LecA protein show 45% aa identity in 91 aa overlap:
Orf44 33 TVSYVCOOGKKVKVTYGFNKQGLTTYASAVINGKRVOMPVNLDKSDNVETFYGKEGGYVL 92
+V4YVCQQG+++ V Y FN G+ T A +N + +++P NL SDNV+T + GY L
Lech 135 SVAYVCQOGRRLNVNYRFNSAGVPTSAELRVNNRNLRLPYNLSASDNVDTVF-SANGYRL 193

50 Orfdd 93 GTGVMDGKSYRKQPIMITAPDNQIVFKDCSP 123
T MD +YR Q I+++AP+ Q+++KDCSP
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3 A shows the results of affinity purification of the His-fusion protein, and Figure 3B shows the
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results of expression of the GST-fusion in E.coli. Purified His-fusion protein was used to immunise

mice, whose sera were used for ELISA, which gave positive results, and for a bactericidal assay

(Figure 3C). These experiments confirm that ORF44-1 is a surface-exposed protein, and that it 1s

a useful immunogen.

Figure 3D shows plots of hydrophilicity, antigenic index, and AMPHI regions for ORF44-1.

Example 4

The following partial DNA sequence was identified in N.meningitidis <SEQ ID 17>

1
51
101
151
201
251
301
351
401
451
501

This corresponds to the amino acid sequence <SEQ ID 18; ORF49>:

1
51
101
151

. .GGCACCGAAT TCAAAARCCA
GGGTGAAARA GCCCGAGCC

C CCTTTCCGGA GCCGACATAC
G ATGCGAARAAT TATCCTARAAA

ACCGCATCCA AARCCGAAGAR AAGCTGGAAT CCAACTCGAC

AAGCAGGCCG GAAGCGGCA
TGRAGGGCCG GCACTGCCT
ACATCCCCAR AGGCAARCCT!

G CACGGTTGAA ACGCTGAAGC
A AGCTGACCGC TCCCGGCGGC
C AARRCCGARA TCGAAAAGCT

CCCGAATATG CCTATCTGAA ACAGCTTCAG ACGGTCAAGG

GAACCAAGTA CAGCTCGCT
TAACCGGAGC CGGAGCCGC.
TCAGGCGCAG GAACCGGAG

T ACGACARATG GGACTATAAA
A ATTANCGCAC TGGCCGTTAC
C CGTATTGGGA TTAANACGNG

CGCAACCGAT GCAGCATTT...

. .GTEFKTTLSG ADIQAGVGE.
KQAGSGSTVE TLKLPSFEG
PEYAYLKQLQ TVKDVNWNQ
SGAGTGAVLG LXRVARAAT

K ARADAKIILK GIVNRIQTEE
P ALPKLTAPGG YIADIPKGNL
V QLAYDKWDYK QEGLTGAGAA

AGGCAGGGGT
GGCATCGTTA
CGTATGGCAA
TACCGAGCTT
TATATCGCCG
GGCCARACAG
ACGTGARCTG
CAGGAAGGCC
CGTGGTCACC
TGGCCGCCGC

KLESNSTVWQ
KTEIEKLAKQ
IXALAVTVVT

D AAF..

Further work revealed the complete nucleotide sequence <SEQ ID 19>

1
51
101
151
201
251
301
351
401
451
501
551
601
651

ATGCAACTGC TGGCAGCCGA
GAARAAGTACC CGTTTCATCG
ARAACGAGCT GAACGAAACC
GCCAARACCC GTTCCGGCTG
AACCACCCTT TCCGGAGCCG
GAGCCGATGC GAARATTATC
GAAGAAAAGC TGGAATCCAA
CGGCAGCACG GTTGAAACGC
TGCCTAAGCT GACCGCTCCC
AACCTCAARA CCGAAATCGA
TCTGARACAG CTTCAGACGG
TCGCTTACGA CAAATGGGAC
GCCGCAATTA TCGCACTGGC
CGGAGCCGTA TTGGGATTAA

AGGCATTCAC CAACACCAAT TGAATGTTCA
GCATCAAAGT GGGTAAAAGC AATTACAGCA
ARACTGCCCG TACGCGTTAT CGCCCAAACR
GGATACCGTA CTCGARGGCA CCGAATTCAR
ACATACAGGC AGGGGTGGGT GARRAAGCCC
CTAAARGGCA TCGTTAACCG CATCCAAACC
CTCGACCGTA TGGCAARAGC AGGCCGGRAG
TGARGCTACC GAGCTTTGAA GGGCCGGCAC
GGCGGCTATA TCGCCGACAT CCCCAARGGC
AAAGCTGGCC AAACAGCCCG AATATGCCTA
TCAAGGACGT GARCTGGAAC CAAGTACAGC
TATAAACAGG AAGGCCTAAC CGGAGCCGGA
CGTTACCGTG GTCACCTCAG GCGCAGGAAC
ACGGTGCGGC CGCCGCCGCA ACCGATGCAG

&()W

()-w'10% & ()-w ' 10% & ()-w '10% & ()-w
oﬁ%gd:e%\éribed
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orf49a.pep XQLLAEEGIHKHELDVOKSRRFIGIKVGXSNYSKNELNETKLPVRVVAQXAATRSGWDTV
PEE PRt ds bbb bre e b rir s ey bt
orf49-1 MQLLAAEGIHQHOLNVOKSTRFIGIKVGKSNYSKNELNETKLPVRVIAQTAKTRSGWDTV
orf49a.pep LEGTEFKTTLAGADIQAGVXEKARVDAKIILKGIVNRIQSEEKLETNSTVWQKOAGRGST
PECERRREI =t n ety PRt b bt bbb bt s b e il i
orfd9-1 LEGTEFKTTLSGADIQAGVGEKARADAKIILKGIVNRIQTEEKLESNSTVWQKQAGSGST
orfd49a.pep IETLKLPSFESPTPPKLSAPGGYIVDIPKGNLKTEIEKLSKQPEYAYLKQLQVAKNINWN
SRR R N A N AR R RN R AR N RN R N N R R R AR RN RN
orf49-1 VETLKLPSFEGPALPKLTAPGGYIADIPKGNLKTEIEKLAKQPEYAYLKQLQTVKDVNWN
orfd4%a.pep QVQLRYDRWOYKQEGLTEAGARIIALAVTVVT SGAGTGAVLGLNGAXAAATDARFASLAS
R AR AR N R RN R RN AR RN R RN R R AN AN RRE AR
orf49-1 QVQLAYDKWDYKQEGLTGAGARAIIALAVTVVTSGAGTGAVLGLNGAARARATDARFASLAS
orf49a.pep QASVSFINNKGDVGKTLKELGRSSTVKNLVVAAATAGVADKIGASALXNVSDKQWINNLT
RN R RN AR RN R R R R RN AR N RN N R R R R RN AR
orfd9-1 QASVSFINNKGNIGNTLKELGRSSTVKNLMVAVATAGVADKIGASALNNVSDKQWINNLT
orfd49%a.pep VNLANAGSAALINTAVNGGSLKDXLEANILAALVNTAHGEAASKIKQLDOHY IVHKIAHA
(RRRR AR RN RN R N A R AR R AR AR R R A R RN RRAR RN N
orfq9-1 VNLANAGSAALINTAVNGGSLKDNLEANILAALVNTAHGEAASKIKQLDOHY IAHKIAHA
orfd%a.pep IAGCAAAAANKGKCQDGAIGAAVGEIVGEALTNGKNPDTLTAKEREQILAYSKLVAGTVS
PEEELEEREE RN e b s bl sfsed slselel sl IR
orfd9-1 IAGCAAAAANKGKCQDGAIGAAVGEILGETLLDGRDPGSLNVKDRAKIIAKAKLAAGAVA
orf4%a.pep GVVGGDVNAAANAREVAVKNNQLSDXEGREFDNEMTACAKONXPQLCRKNTVKKYQNVAD
A RSN AR AR AR R N
orf4s-1 ALSKGDVSTAANAAAVAVENNSLNDIQDRLLSGNYALCMSAGGAESFCESYRPLGLPHFV
orf4%a.pep KRLAASIAICTDISRSTECRTIRKQHLIDSRSLHSSWEAGLIGKDDEWYKLFSKSYTQAD
orf4s-1 SVSGEMKLPNKFGNRMVNGKLIINTRNGNVYFSVGKIWSTVKSTKSNISGVSVGWVLNVS

The complete length ORF49a nucleotide sequence <SEQ ID 21> is:

51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
851

1001

NTGCAACTGC
ARAAAGCCGC
AARACGAACT
GCAGCCACCC
ARCCACGCTG
GTGTCGATGC
GAAGARARAT
CGGCAGCACT
CGCCCRAAATT
ARATCTGARAR
TCTGAARCAG
TTGCTTACGA
GCGGCGATTA
CGGAGCCGTA
CATTCGCCTC
GGCGATGTCG
AAATCTGGTG
CTTCGGCACT
GTCAACCTAG
CGGCGGCAGC
TCARTACCGC

TGGCAGAAGA
CGCTTTATCG
GARCGAAACC
GTTCAGGCTG
GCCGGTGCCG
GARAARTTATC
TAGARACCAR
ATCGAARACGC
GTCCGCACCC
CCGARRTCGA
CTCCARGTAG
CAGATGGGAC
TCGCACTGGC
TTGGGATTAR
TTTGGCCAGC
GCAAARCCCT
GTTGCCGCCG
GANCRATGTC
CCAATGCGGG
CTGAAAGACA
GCATGGAGAR

AGGCATCCAC
GCATCAAGGT
ARATTGCCTG
GGATACCGTG
ACATTCAGGC
CTCAAAGGCA
CTCAARCCGTA
TABRRACTGCC
GGCGGNTATA
AARGCTGTCC
CGARARACAT
TACAARCAGG
CGTTACCGTG
ACGGTGCGNC
CAGGCTTCCG
GARAGAGCTG
CTACCGCAGG
AGCGATAAGC
CAGTGCCGCA
NTCTGGAAGC
GCAGCCAGTA

ARGCACGAGT
AGGTNAGAGC
TCCGCGTCGT
CTCGAAGGTA
AGGTGTANGC
TTGTGAACCG
TGGCAGARAC
CAGCTTCGAA
TCGTCGACAT
AARCAGCCCG
CAACTGGAAT
AGGGCTTAAC
GTCACCTCAG
CGCCGCCGCA
TATCGTTCAT
GGCAGARGCA
CGTAGCCGAC
BGTGGATCAA
CTGATTARTA
GAATATCCTT
AAATCAAACA

TGGATGTCCA
AATTACAGTA
CGCCCAARNT
CCGAATTCAA
GAAARAGCCC
TATCCAGTCG
AGGCCGGACG
AGCCCTACTC
TCCGRARGGC
AGTATGCCTA
CAGGTGCAGC
CGAAGCAGGT
GCGCAGGARC
ACCGATGCAG
CRACAACARA
GCACGGTGAA
ARRAATCGGCG
CAACCTGACC
CCGCTGTCAAR
GCGGCTTTGG
GTTGGATCAG
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1551
1601
1651
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1751
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1851
1901
1951
2001
2051
2101
2151
2201
2251
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GGAAGCAGGT CTAATTGGTA AAGATGATGA ATGGTATAARA TTATTCAGCA
AATCTTACAC CCAAGCAGAT TTGGCTTTAC AGTCTTATCA TTTGRATACT
GCTGCTAAAT CTTGGCTTCA ATCGGGCAAT ACAAAGCCTT TATCCGAATG
GATGTCCGAC CAAGGTTATA CACTTATTTC AGGAGTTAAT CCTAGATTCA
TTCCAATACC AAGAGGGTTT GTAAAACAAR ATACACCTAT TACTAATGTC
AARTACCCGG AAGGCATCAG TTTCGATACA AACCTANAARA GACATCTGGC
ARATGCTGAT GGTTTTAGTC AAGARACAGGG CATTAAAGGA GCCCATAACC
GCACCAATNT TATGGCAGAAR CTAAATTCAC GAGGAGGANG NGTAAARARTCT
GARACCCANA CTGATATTGA AGGCATTACC CGAATTAART ATGAGATTCC
TACACTAGAC AGGACAGGTA AACCTGATGG TGGATTTAAG GAAATTTCARA
GTATAAAARC TGTTTATAAT CCTAAAAANT TTTNNGATGA TAARATACTT
CAAATGGCTC ARNATGCTGN TTCACAAGGA TATTCAAARG CCTCTAAAAT
TGCTCAAAAT GARAGAACTA AATCARTATC GGARAGAARRA AATGTCATTC
ARTTCTCAGA ARCCTTTGAC GGAATCAAAT TTAGANNNTA TNTNGATGTA
ARTACAGGAA GRATTACAAAR CATTCACCCA GAATAATTTA A

This encodes a protein having amino acid sequence <SEQ ID 22>:

1
51
101
151
201
251
301
351
401
451
501
551
601
651
701
751

XQLLAEEGIH KHELDVQKSR RFIGIKVGXS NYSKNELNET KLPVRVVAQX

AATRSGWDTV LEGTEFKTTL AGADIQAGVX EKARVDAKII

EEKLETNSTV WQKQAGRGST IETLKLPSFE SPTPPKLSAP GGYIVDIPKG

LKGIVNRIQS

NLKTEIEKLS KQPEYAYLKQ LOVAKNINWN QVQLAYDRWD YKQEGLTEAG

AAIIALAVIV VTSGAGTGAV LGLNGAXARA TDAAFASLAS

QASVSFINNK

GDVGKTLKEL GRSSTVKNLV VAAATAGVAD KIGASALXNV SDKQWINNLT
VNLANAGSAA LINTAVNGGS LKDXLEANIL AALVNTAHGE AASKIKQLDQ
HYIVHKIAHA IAGCAAAAAN KGKCQODGAIG ARVGEIVGEA LTNGKNPDTL
TAKEREQILA YSKLVAGTVS GVVGGDVNAA ANAREVAVKN NQLSDXEGRE
FDNEMTACAK ONXPQLCRKN TVKKYQNVAD KRLAARSIAIC TDISRSTECR
TIRKQHLIDS RSLHSSWEAG LIGKDDEWYK LFSKSYTQAD LALQSYHLNT

AAKSWLQSGN TKPLSEWMSD QGYTLISGVN

PRFIPIPRGF VKQNTPITNV

KYPEGISFDT NLXRHLANAD GFSQEQGIKG AHNRTNXMAE LNSRGGXVKS

ETXTDIEGIT RIKYEIPTLD RTGKPDGGFK EISSIKTVYN

PKXFXDDKIL

QOMAQXAXSQG YSKASKIAQN ERTKSISERK NVIQFSETFD GIKFRXYXDV

NTGRITNIHP E*

goe $9&' ()-

00508 () -

BTG Lt TANAA/
$9&' () -

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.

Example 5

The following partial DNA sequence was identified in N.meningitidis <SEQ ID 23>

1
51
101
151
201
251
301

.CGGATCGTTG
ARGTATAACC
ACGCTTTGGT
ATCTGCCTGC
TTCGCGTTTT
ACGCCATTTC
CCCACCACAG

TAGGTTTGCG GATTTCTTGC
CAAGGCTTTG TCTTCGCCTT
CGGTATAGCC GTCTTGGGARA
GGATTCTCAT TGCCGCTTCT
TCARACTTCGC GCTTGAGGGC
TTTCGGATGC AGCTGCCTAT
CACCACCACT ACCACCAGTT

GCCGTAGTCA CCGTAGTCCC
TCATTCCGAT AAGGGATATG
CCTTTGTCCA CCCAACGCAT
TGGCTGCTGA TTTTTCTGCC
TTCGGCATAT TTGTCGGCCA
TGTTCCAATC TACATTCGCA
GCATRAG

This corresponds to the amino acid sequence <SEQ ID 24; ORF50>:

1
51
101

. .RIVVGLRISC AVVTVVPSIT QGFVFAFHSD KGYDALVGIA VLGTFVHPTH
ICLRILIAAS WLLIFLPSRF STSRLRASAY LSANAISFGC SCLLFQSTFA

PTTAPPLPPV A*
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701 TGTTCCGGCA TCTGCTTTCC CTGCCTTTAT CCTATTTCGA GCACAGACGA
751 GTGGGTGATA CGGTGGCTCG GGTGCGGGAR TTGGAGCAGA TTCGCAATTT

9

801 CTTGACCGGT CAGGCGCTGA CTTCGGTGTT GGATTTGGCG TTTTCGTTTA
50 851 TCTTTCTGGC GGTGATGTGG TATTACAGCT CCACTCTGAC TTGGGTGGTA
901 TTGGCTTCGT TGCCTGCCTA TGCGTTTTGG TCGGCATTTA TCAGTCCGAT
951 ACTGCGGACG CGTCTGAACG ATAAGTTCGC GCGCAATGCA GACAACCAGT
1001 CGTTTTTAGT AGARAGCATC ACTGCGGTGG GTACGGTARR GGCGATGGCG
1051 GTGGAGCCGC AGATGACGCA GCGTTGGGAC AATCAGTTGG CGGCTTATGT
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601 VVGEQGAGLS GGQRQRIAIA RALITNPRIL IFDEATSALD YESERAIMON
651 MQAICANRTV LIIAHRLSTV KTAHRIIAMD KGRIVEAGTQ QELLAKPNGY
701 YRYLYDLONG *

.n

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
orf39.pep KEDFTWFIPAVIKYRRLFFEVLVVSVVLQL
PEVLERIR TR T ired
45 orf3%a AVLSFAEFSNRYSGKLILVASRASVLGSLAKFDFTWEFIPAVIKYRRLFFEVLVVSVVLQL
110 120 130 140 150 160
40 50 60 70 80 90
orf39.pep FALITPLFFQVVMDKVLVHRGFSTLDVVSVALLVVSLFEIVLGGLRTYLFAHTTSRIDVE
50 AR R RN R R R R AN RN ER R RAERNEE
orf3%a FALITPLFFQVVMDKVLVHRGFSTLDVVSVALLVVSLFEIVLGGLRTYLFAHTTSRIDVE
170 180 190 200 210 220
100 110 120 130 140 150
55 orf39.pep LGARLFRHLLSLPLSYFEHRRVGDTVARVRELEQIRNFLTGQALTSVLDLAFSFI FLAVM
RRN RN RN RN AR RN RN R R N RN N N N N N
orf3da LGARLFRHLLSLPLSYFEHRRVGDTVARVRELEQIRNFLTGOALTSVLDLAFSFI FLAVM
230 240 250 260 270 280
60 160 170 180 190 200 210

orf39.pep WYYSSTLTWVVLASLXXXXXXX XXX XXX XXXXXXAX XXX XXX XICANRTVLI IAHRLSTV
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orf39a VRQPIKRLAMATLPALVWCDDGNHFILAKTDGGGEHAQYLIQDLTTNKSAVLSFAEFSNR

orf39-1.pep YSGKLILVASRASVLGSLAKFDFTWFIPAVIKYRRLEFEVLVVSVVLQLFALITPLFFQV
Pebrrerrrrrrerrrererveerrrrer et ey e i ety gy
15 orf39a YSGKLILVASRARSVLGSLAKFDFTWFIPAVIKYRRLFFEVLVVSVVLOLFALITPLFFQV

orf39-1.pep VMDKVLVHRGFSTLDVVSVALLVVSLFEIVLGGLRTYLFAHTTSRIDVELGARLFRHLLS
(RN AR RN RN RN R R RN R N RN R NN N RN AR AN RN ER RN

20 orf3%a VMDKVLVHRGFSTLDVVSVALLVVSLFEIVLGGLRTYLFAHTTSRIDVELGARLFRHLLS
orf39-1.pep LPLSYFEHRRVGDTVARVRELEQIRNFLTGQALTSVLDLAFSFIFLAVMWYYSSTLTWVV
PREETEER R e et e b e et e e bbb e b et et
orf39%a LPLSYFEHRRVGDTVARVRELEQIRNFLTGQALTSVLDLAFSFIFLAVMWYYSSTLTWVV
25 orf39-1.pep LASLPAYAFWSAFISPILRTRLNDKFARNADNQSFLVESITAVGTVKAMAVEPQMTQRWD
PEORELEET e bbb et e e v b b et i b s e bbbt
! orf3%a LASLPAYAFWSAFISPILRTRLNDKFARNADNQSFLVESITAVGTVKAMAVEPQMTQRWD
orf39-1.pep NOLAAYVASGFRVTKLAVVGOOGVOLIOKLVIVATLWIGARLVIESKLTVGOLIAFNMLS
30 FEEES T Trr et ey ererirerreretrerresrrerd
orf3%a NQLAAYVASGFRVTKLAVVGQQGVQLIQKLVTVATLWIGARLVIESKLTVGQLIAFNMLS
orf39-1.pep GQVAAPVIRLAQLWODFQOVGISVARLGDILNAPTENASSHLALPDIRGEITFEHVDFRY
PEREEPETER RN e e b et be et bbb et
35 orf3da GQVAAPVIRLAQLWODFQOVGISVARLGDILNAPTENASSHLALPDIRGEITFEHVDFRY
orf39-1.pep KADGRLILODLNLRIRAGEVLGIVGRSGSGKSTLTKLVQRLYVPEQGRVLVDGNDLALAA
FLCER bRy ey e et eebrvi et
40 orf3%a KADGRLILODLNLRIRAGEVLGIVGRSGSGKSTLTKLVQRLYVPAQGRVLVDGNDLALAA
orf39-~1.pep PAWLRRQVGVVLQENVLLNRSIRDNIALTDTGMPLERI IEAAKLAGAHEFIMELPEGYGT
AR NN R AR AR RN AR RN R AN AR R RN R RN RN NA AR
orf3%a PAWLRRQVGVVLQENVLLNRSIRDNIALTDTGMPLERI IEAAKLAGAHEFIMELPEGYGT
! 45 orf39-1.pep VVGEQGAGLSGGQRQRIAIARALITNPRILIFDEATSALDYESERAIMONMOATCANRTV
PEERTRON I b e e ey e b e e e e b b e e et
orf39%a VVGEQGAGLSGGORQRIATARALITNPRILIFDEATSALDYESERAIMONMQAICANRTV
orf39-1.pep LIIAHRLSTVKTAHRIIAMDKGRIVEAGTQQELLAKPNGYYRYLYDLONGX
50 JUELTEEE ety v et e bbb bbb et

orf39a LIIAHRLSTVKTAHRIIAMDKGRIVEAGTQQOELLAKPNGYYRYLYDLONGX

The complete length ORF39a nucleotide sequence <SEQ ID 29> is:

1 ATGTCTATCG TATCCGCACC GCTCCCCGCC CTTTCCGCCC TCATCATCCT
51 CGCCCATTAC CACGGCATTG CCGCCAATCC TGCCGATATA CAGCATGAAT

55 101 TTTGTACTTC CGCACAGAGC GATTTAARTG AARCGCAATG GCTGTTAGCC
151 GCCRAATCTT TGGGATTGAA GGCARAGGTA GTCCGCCAGC CTATTARACG

201 TTTGGCTATG GCGACTTTAC CCGCATTGGT ATGGTGTGAT GACGGCAACC

251 RATTTTATTTT GGCTARAACA GACGGTGGGG GTGAGCATGC CCAATATCTA

301 ATACAGGATT TAACTACGAA TAAGTCTGCG GTATTGTCTT TTGCCGAATT

60 351 TTCTAACAGA TATTCGGGCA AACTGATATT GGTTGCTTCC CGCGCTTCGG
401 TATTGGGCAG TTTGGCAAAG TTTGACTTTA CCTGGTTTAT TCCGGCGGTA

451 ATCAAATACC GCCGGTTGTT TTTTGAAGTA TTGGTGGTGT CGGTGGTGTT

501 GCAGCTGTTT GCGCTGATTA CGCCTCTGTT TTTCCAAGTG GTGATGGACA

551 AGGTGCTGGT ACATCGGGGA TTCTCTACTT TGGATGTGGT GTCGGTGGCT

65 601 TTGTTGGTGG TGTCGCTGTT TGAGATTGTG TTGGGCGGTT TGCGGACGTA
651 TCTGTTTGCA CATACGACTT CACGTATTGA TGTGGAATTG GGCGCGCGTT
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10%&I () CDEdH 5 1051 GTGGAGCCGC AGATGACGCA GCGTTGGGAC AATCAGTTGG CGGCTTATGT
1101 GGCTTCGGGA TTTCGGGTAR CGAAGTTGGC GGTGGTCGGC CAGCAGGGGG
’ 10 1151 TGCAGCTGAT TCAGAAGCTG GTGACGGTGG CGACGTTGTG GATTGGCGCA

1201 CGGCTGGTAA TTGAGAGCAA GCTGACGGTG GGGCAGCTGA TTGCGTTTAR
1251 TATGCTCTCG GGACAGGTGG CGGCGCCTGT TATCCGTTTG GCGCAGTTGT
1301 GGCAGGATTT CCAGCAGGTG GGGATTTCGG TGGCGCGTTT GGGGGATATT
1351 CTGAATGCGC CGACCGAGAA TGCGTCTTCG CATTTGGCTT TGCCCGATAT
15 1401 CCGGGGGGAG ATTACGTTCG AACATGTCGA TTTCCGCTAT AAGGCGGACG
1451 GCAGGCTGAT TTTGCAGGAT TTGARACCTGC GGATTCGGGC GGGGGAAGTG
1501 CTGGGGATTG TGGGACGTTC GGGGTCGGGC AARTCCACAC TCACCAARATT
1551 GGTGCAGCGT CTGTATGTAC CGGCGCAGGG ACGGGTGTTG GTGGACGGCA
1601 ACGATTTGGC TTTGGCCGCT CCTGCTTGGC TGCGGCGGCA GGTCGGCGTG
' 20 1651 GTCTTGCAGG AGRATGTGCT GCTCAACCGC AGCATACGCG ACAATATCGC
1701 GCTGACGGAT ACGGGTATGC CGCTGGAACG CATTATCGAA GCAGCCAAARC
1751 TGGCGGGCGC ACACGAGTTT ATTATGGAGC TGCCGGAAGG CTACGGCACC
1801 GTGGTGEGGCE AACAAGGGGC CGGCTTGTCG GGCGGACAGC GGCAGCGTAT
1851 TGCGATTGCC CGCGCGTTAAR TCACCAATCC GCGCATTCTG ATTTTTGATG
25 1901 AAGCCACCAG CGCGCTGGAT TATGAAAGTG AACGAGCGAT TATGCAGAAC
1951 ATGCAGGCCA TTTGCGCCAAR CCGGACGGTG CTGATTATCG CCCACCGTCT
2001 GTCCACTGTT AAAACGGCAC ACCGGATCAT TGCCATGGAT ARAGGCAGGAR
2051 TTGTGGAAGC GGGAACACAG CAGGAATTGC TGGCGAAGCC GAARCGGATAT
2101 TACCGCTATC TGTATGATTT ACAGAACGGG TAG

30 This encodes a protein having amino acid sequence <SEQ ID 30>:

1 MSIVSAPLPA LSALIILRHY HGIBANPADI OHEFCTSRQS DLNETQWLLA
' 51 AKSLGLKAKV VRQPIKRLAM ATLPALVWCD DGNAFILAKT DGGGEHAQYL
101 IQDLTTNKSA VLSFAEFSNR YSGKLILVAS RASVLGSLAK FDFTWFIPAV
151 IKYRRLFFEV LVVSVVLQLF ALITPLFFQV VMDKVLVHRG FSTLDVVSVA
35 201 LLVVSLFEIV LGGLRTYLFA HTTSRIDVEL GARLFRHLLS LPLSYFEHRR
251 VGDTVARVRE LEQIRNFLTG QALTSVLDLA FSFIFLAVMW YYSSTLTWVV
' 301 LASLPAYAFW SAFISPILRT RLNDKFARNA DNQSFLVESI TAVGTVKAMA
351 VEPQMTQRWD NQLAAYVASG FRVTKLAVVG QQGVQLIQKL VTVATLWIGA
401 RLVIESKLTV GQOLIAFNMLS GQVAAPVIRL AQLWODFQQV GISVARLGDI
40 451 LNAPTENASS HLALPDIRGE ITFEHVDFRY KADGRLILOD LNLRIRAGEV
501 LGIVGRSGSG KSTLTKLVOR LYVPAQGRVL VDGNDLALAA PAWLRRQVGV
' 551 VLQENVLLNR SIRDNIALTD TGMPLERIIE AAKLAGAHEF IMELPEGYGT
601 VVGEQGAGLS GGQRQRIAIA RALITNPRIL IFDEATSALD YESERAIMON
651 MOAICANRTV LIIAHRLSTV KTAHRIIAMD KGRIVEAGTQ QELLAKPNGY
45 701 YRYLYDLONG *

ORF39a is homologous to a cytolysin from A.pleuropneumoniae:

sp|P26760lRTlB_ACTPL RTX-I TOXIN DETERMINANT B (TOXIN RTX-I SECRETION ATP-

BINDING PROTEIN) (APX-IB) (HLY-IB) (CYTOLYSIN IB) (CLY-IB)

>g2197137 |p1x| | D43599 cytolysin IB - Actinobacillus pleuropneumoniae (serotype 9)
50 >g1138944 (X61112) ClyI-B protein [Actinobacillus pleuropneumoniae)] Length = 707

Score = 931 bits (2379), Expect = 0.0

Identities = 472/690 (68%), Positives = 540/690 (77%), Gaps = 3/690 (0%)

Query: 20 YHGIAANPADIQHEFCTSAQSDLNETOWXXXXXXXXXXXXVVRQPIKRLAMATLPALVWC 79
55 YH TIA NP +++H+F + L+ TW V++ I RLA  LPALVW
Shjct: 20 YHNIAVNPEELKHKFDLEGKG-LDLTAWLLAAKSLELKAKQVKKAIDRLAFIALPALVWR 78

Query: B0 DDGNHFILAKTDGGGEHAQYLIQDLTTNKSAVLSFAEFSNRYSGKLILVASRASVLGSLA 139
+DG HFIL K D E +4YLI DL T+ +1L AEF + Y GKLILVASRAS++G LA
60 Sbjct: 79 EDGKHFILTKIDN--EAKKYLIFDLETHNPRILEQAEFESLYQGKLILVASRASIVGKLA 136

Query: 140 KFDFTWFIPAVIKYRRXXXXXXXXXXXXXXXXXITPLFFQVVMDKVLVHRGFXXXXXXXX 199
KFDFTWFIPAVIKYR+ ITPLFFQVVMDKVLVHRGF
65 Sbjct: 137 KFDFTWFIPAVIKYRKIFIETLIVSIFLOIFALITPLFFQUVVMDKVLVHRGFSTLNVITV 196

Query: 200 XXXXXXXFEIVLGGLRTYLFAHTTSRIDVELGARLFRHLLSLPLSYFEHRRVGDTVARVR 259
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Query: 320 TRLNDKFARNADNQSFLVESITAVGTVKAMAVEPQOMTQRWDNQLARYVASGFRVTKLAVV 379
RL++KFAR ADNQSFLVES+TA+ T+KA+AV POMT WD QLA+YV++GFRVT LA +
Sbjct: 317 RRLDEKFARGADNQSFLVESVTAINTIKALAVTPOMTNTWDKQLASYVSAGFRVITLATI 376

Query: 380 GQOGVQLIQKLVTVATLWIGARLVIESKLTVGQLIAFNMLSGQVARPVIRLAQLWQDFQQ 439
GQRGVQ IQK+V V TLW+GA LVI L++GQLIAFNMLSGQV APVIRLAQLWQODFQQ
Sbjct: 377 GQQGVQFIQKVVMVITLWLGAHLVISGDLSIGQLIAFNMLSGQVIAPVIRLAQLWQDEFQQ 436

Query: 440 VGISVARLGDILNAPTENASSHLALPDIRGEITFEHVDFRYKADGRLILODLNLRIRAGE 499
VGISV RLGD+LN+PTE+ LALP+I+G+ITF ++ FRYK D +IL D+NL I+ GE
Sbjct: 437 VGISVTRLGDVLNSPTESYQGKLALPEIKGDITFRNIRFRYKPDAPVILNDVNLSIQQGE 496

Query: 500 VLGIVGRSGSGKSTLTKLVQRLYVPAQGRVLVDGNDLALAAPAWLRRQVGVVLQENVLLN 559
V+GIVGRSGSGKSTLTKL4QR Y+P G+VL+DG+DLALA P WLRRQVGVVLQ-+NVLLN
Sbjyct: 497 VIGIVGRSGSGKSTLTKLIQRFYIPENGQVLIDGHDLALADPNWLRRQVGVVLODNVLLN 556

Query: 560 RSIRDNIALTDTGMPLERIIEAAKLAGAHEFIMELPEGYGTVVGEQGAGLSGGORQRIAI 619
RSIRDNIAL D GMP+E+I+ AAKLAGAHEFI EL EGY T+VGEQGAGLSGGQRQRIAI
Sbjct: 557 RSIRDNIALADPGMPMEKIVHAAKLAGAHEFISELREGYNTIVGEQGAGLSGGQRQRIAI 616
Query: 620 ARALITNPRILIFDEATSALDYESERAIMONMOAICANRTVLIIAHRLSTVKTAHRIIAM 679
ARAL+ NP+ILIFDEATSALDYESE IM+NM IC RTV+IIAHRLSTVK A RII M
Sbjct: 617 ARALVNNPKILIFDEATSALDYESEHIIMRNMHQICKGRTVIIIAHRLSTVKNADRIIVM 676
Query: 680 DKGRIVEAGTQQRELLAKPNGYYRYLYDLON 709

+KG+IVE G +ELLA PNG Y YL+ LQ+
Sbjct: 677 EKGQIVEQGKHKELLADPNGLYHYLHQLQS 706

Homology with the HIyB leucotoxin secretion ATP-binding protein of Haemophilus
actinomycetemcomitans (accession number X53955)

ORF39 and HlyB protein show 71% and 69% amino acid identity in 167 and 55 overlap at the N-

and C-terminal regions, respectively:

orf39 1 KFDFTWFIPAVIKYRRXXXXXXXXXXXXXXXXXITPLFFQVVMDKVLVHRGFXXXXXXXX 60
KFDFTWFIPAVIKYR+ ITPLFFQVVMDKVLVHRGF
HlyB 137 KFDFTWFIPAVIKYRKIFIETLIVSIFLOIFALITPLFFQVVMDKVLVHRGFSTLNVITV 196
Orf39 61 XXXXXXXFEIVLGGLRTYLFRHTTSRIDVELGARLFRELLSLPLSYFEHRRVGDTVARVR 120
FEI+LGGLRTY+FAH+TSRIDVELGARLFRHLL+LP+SYFE RRVGDTVARVR
HlyB 197 ALAIVVLFEIILGGLRTYVFAHSTSRIDVELGARLFRHLLALPISYFEARRVGDTVARVR 256
0rf39 121 ELEQIRNFLTGQALTSVLDLAFSFIFLAVMWYYSSTLTWVVLASLIC 167
EL+QIRNFLTGQALTS+LDL FSFIF AVMWYYS LT VVL SL C
HlyB 257 ELDQIRNFLTGOALTSILDLLFSFIFFAVMWYYSPKLTLVVLGSLPC 303
/7
Orf39%9 166 ICANRTVLIIAHRLSTVKTAHRIIAMDKGRIVEAGTQOELLANXNGYYRYLYDLQ 220

IC NRTVLIIAHRLSTVK A RII MDKG I+E G QELL + G Y YL+ LQ
HlyB 651 ICONRTVLIIAHRLSTVKRADRIIVMDKGEIIEQGKHQELLKDEKGLYSYLHQLO 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

The following partial DNA sequence was identified in N.meningitidis <SEQ ID 31>
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Further work revealed the complete nucleotide sequence <SEQ ID 33>:

1  ATGAAATACT TGATCCGCAC CGCCTTACTC GCAGTCGCAG CCGCCGGCAT
51 CTACGCCTGC CAACCGCAAT CCGAAGCCGC AGTGCAAGTC AAGGCTGAAA
101 ACAGCCTGAC CGCTATGCGC TTAGCCGTCG CCGACARACA GGCAGAGATT
151 GACGGGTTGA ACGCCCAAAT CGACGCCGAA ATCAGACAAC GCGAAGCCGA
201 AGAATTGAAA GACTACCGAT GGATACACGG CGACGCGGAA GTGCCGGAGC
251 TGGAARAATG A

This corresponds to the amino acid sequence <SEQ ID 34; ORF52-1>:

1  MKYLIRTALL AVAAAGIYAC QPQSEAAVQV KAENSLTAMR LAVADKQAEI
51 DGLNAQIDAE ITRQREAEELK DYRWIHGDAE VPELEK*

Computer analysis of this amino acid sequence predicts a prokaryotic membrane lipoprotein lipid

attachment site (underlined).

ORF52-1 (7kDa) was cloned in the pGex vectors and expressed in E.coli, as described above. The
products of protein expression and purification were analyzed by SDS-PAGE. Figure 4A shows
the results of affinity purification of the GST-fusion. Figure 4B shows plots of hydrophilicity,
antigenic index, and AMPHI regions for ORF52-1.

Based on this analysis, it is predicted that this protein from N.meningitidis, and its epitopes, could

be useful antigens for vaccines or diagnostics.

Example 8
The following DNA sequence was identified in N.meningitidis <SEQ ID 35>

1 ATGGTTATCG GAATATTACT CGCATCARGC AAGCATGCTC TTGTCATTAC
51 TCTATTGTTA AATCCCGTCT TCCATGCATC CAGTTGCGTA TCGCGTTSGG
101 CAATACGGAR TARBAtCTGC TGTTCTGCTT TGGCTAARATT TGCCAAATTG
151 TTTATTGTTT CTTTAGGaGC AGCTTGCTTA GCCGCCTTCG CTTTCGACAA
201 CGCCCCCACR GGCGCTTCCC AAGCYTTGCC TACCGTTACC GCACCCGTGG
251 CGATTCCCGC GCCCGCTTCG GCAGCCTGA

This corresponds to the amino acid sequence <SEQ ID 36; ORF56>:

1 MVIGILLASS KHALVITLLL NPVFHASSCV SRXAIRNKIC CSALAKFAKL
51 FIVSLGAACIL AAFAFDNAPT GASQALPTVT APVAIPAPAS AA*

Further work revealed the complete nucleotide sequence <SEQ ID 37>:

1 ATGGCTTGTA CAGGTTTGAT GGTTTTTCCG TTARATGGTTA TCGGAATATT
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‘ 1 MACTGLMVFP LMVIGILLAS SKPAPFLTLL LNPVFHASSC VSRWAIRNKI

10 18% gﬁifLAKFAK LFIVSLGAAC LAAFAFDNAP TGASQALPTV TAPVAIPAPA

Computer analysis of this amino acid sequence predicts a leader peptide (underlined) and suggests

that ORF56 might be a membrane or periplasmic protein.

Based on this analysis, it is predicted that this protein from N.meningitidis, and its epitopes, could

be useful antigens for vaccines or diagnostics.

15 Example 9
The following partial DNA sequence was identified in N.meningitidis <SEQ ID 39>

1 ATGTTCAGTA TTTTAARATGT GTTTCTTCAT TGTATTCTGG CTTGTGTAGT
51 CTCTGGTGAG ACGCCTACTA TATTTGGTAT CCTTGCTCTT TTTTACTTAT
101 TGTATCTTTC TTATCTTGCT GTTTTTAARGA TTTTCTTTTC TTTTTTCTTA
20 151 GACAGAGTTT CACTCCGGTC TCCCAGGCTG GAGTGCAAAT GGCATGACCC
201 TTTGGCTCAC TGGCTCACGG CCACTTCTGC TATTCTGCCG CCTCAGCCTC
251 CAGGG...

This corresponds to the amino acid sequence <SEQ ID 40; ORF63>:

1 MFSILNVFLE CILACVVSGE TPTIFGILAL FYLLYLSYLA VFKIFFSFFL
25 51 DRVSLRSPRL ECKWHDPLAH WLTATSAILP PQPPG...

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>

35

1
51
101
151
201

. .GTGCGGACGT GGTTGGTTTT TTGGTTGCAG CGTTTGARAT ACCCGTTGTT
GCTTTGGATT GCGGATATGT TGCTGTACCG GTTGTTGGGC GGCGCGGAAAR
TCGAATGCGG CCGTTGCCCT GTGCCGCCGA TGACGGATTG GCAGCATTTT
TTGCCGGCGA TGGGAACGGT GTCGGCTTGG GTGGCGGTGA TTTGGGCATA
CCTGATGATT GARAGTGAAA AAAACGGAAG ATATTGA

This corresponds to the amino acid sequence <SEQ ID 42; ORF69>:

1
51

. .VRTWLVFWLQ RLKYPLLLWI ADMLLYRLLG GAEIECGRCP VPPMTDWQHF
LPAMGTVSAW VAVIWAYLMI ESEKNGRY*




10%&'()-: 10988 ()-:  1098& ()-: /Kv.0sS3,5/ 1098& ()-: 10%8& ()5-JUL 200
10968 () - 0%&'()-:/Kv.o 109& ()-: sS3,5/ 1098& ()-: 1098& ()-:

1096& ()-:/Kv.o 1096& ()-: 109%& ()-:/: EFGKoS3,5/ 109%6& ()-:
1098& () -1/ Kv. owowsm ()-: 1098& ()-: . 109& ()- : KVI WOB, PSI71B99/00103
1096& ()-:/Kv.o 1098& ()-: 1098& ()-:°"109& ()-: 1098& ()-: /,5/Kv.o0

1098& () -: n%ﬁér(n)a‘ly'sis oéﬁ%ﬁg‘i‘né dcid sequ’legco%gédﬁ:)s'a:transiigrﬁ@x&ne(rlgmndD 5/Kv. o
10%&'()-: 1098& ()-: 10%& ()-: 109%& ()-: 7BE& ()
109%8$& ()-:mL5/ Kv. o 109%& ()- &MO%& ()- 10$10$10$% 109%& ()-:
I Kv. 09$| [ : L5/ KweorrdspehORG QR Jrom Yitad9/& &f . yneninghidp@vas plso iderddigR’' () - 109$& () -
1098& () - TWZ] | [ : L5/ Kv. 910%&' ()- 00/&5&' ()- s10%& ()- 910%& ()- 10%& () -
1096& () - #Hphbolbdy/w s 4 OB & RO QUeN-A)$109%$&' () - yS#lO:V&S&' ()-
LI 109%8& 5/ Kv 109 -
3( 10968 (§ ) P%%%/%Ff)&‘(&é?lgd?m‘ (°i’6’/?&s7£""”( ?V‘” 8 %é’%ﬁ ORBT % 6/@&’2% s F
00/&5&' () - 5& misGRgB&Is( ) - 10$10$10% | 3(109%& ()- | 3( 10%&' ()-"ac|[:vud/
y 10%& ()- @O%& ()- 10% & ()- A0 & ()- "109& (

SFL0VG () cf1 | 0l v Ul 0RO h@éﬁ@ﬁ@&%@%&o

1096& () - 10%&°( WM UATT VR LTI TE 0
orf69a VRTWLVFWLQRLKYPLLLCIADNLLYRLLGGAE TECGRCPVPENTDUCHF L PTHGTVARW
10 20 0

70 79

orf69.pep  VAVIWAYLMIESEKNGRYX

I

15 orfé9a VAVIWAYLMIESEKNGRYX
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The ORF69a nucleotide sequence <SEQ ID 43> is:

1 GTGCGGACGT GGTTGGTTTT TTGGTTGCAG CGTTTGARAT ACCCGTTGTT
51 GCTTTGTATT GCGGATATGC TGCTGTACCG GTTGTTGGGC GGCGCGGARA
20 101 TCGAATGCGG CCGTTGCCCT GTACCGCCGA TGACGGATTG GCAGCATTTT
151 TTGCCGACGA TGGGAACGGT GGCGGCTTGG GTGGCGGTGA TTTGGGCATA
201 CCTGATGATT GAAAGTGAAR AAAACGGAAG ATATTGA

This encodes a protein having amino acid sequence <SEQ 1D 44>:

1 VRTWLVFWLQ RLKYPLLLCI ADMLLYRLLG GAEIECGRCP VPPMTDWQHF
25 51 LPTMGTVAAW VAVIWAYLMI ESEKNGRY*

Based on this analysis, it is predicted that this protein from N.meningitidis, and its epitopes, could

be useful antigens for vaccines or diagnostics.

Example 11
30  The following DNA sequence was identified in N.meningitidis <SEQ ID 45>

1 ATGTTTCAAA ATTTTGATTT GGGCGTGTTC CTGCTTGCCG TCCTCCCCGT
51 GCTGCCCTCC ATTACCGTCT CGCACGTGGC GCGCGGCTAT ACGGCGCGCT
101 ACTGGGGAGA CAACACTGCC GAACAATACG GCAGGCTGAC ACTGAACCCC
151 CTGCCCCATA TCGATTTGGT CGGCACAATC ATCQTACCGC TGCTTACTTT
35 201 GATGTTCACG CCCTTCCTGT TCGGCTGGGC GCGTCCGATT CCTATCGATT
251 CGCGCAACTT CCGCAACCCG cGCCTTGCCT GGCGTTGCGT TGCCGCGTCC
301 GGCCCGCTGT CGRAATCTAGC GATGGCTGTwW CTGTGGGGCG TGGTTTTGGT
351 GCTGACTCCG TATGTCGGCG GGGCGTATCA GATGCCGTTG GCTCAAATGG
401 CAAACTACGG TATTCTGATC AATGCGATTC TGTTCGCGCT CAACATCATC
40 451 CCCATCCTGC CTTGGGACGG CGGCATTTTC ATCGACRCCT TCCTGTCGGC
. 501 GAAATATTCG CAAGCGTTCC GCAAAATCGA ACCTTATGGG ACGTGGATTA
551 TCCTACTGCT GATGCTGACC sGGGTTTTGG GTGCGTTTAT wGCACCGATT
601 sTGCGGMTGc GTGATTGCrT TTGTGCAGAT GTwCGTCTGA CTGGCTTTCA
651 GACGGCATAR

45  This corresponds to the amino acid sequence <SEQ ID 46; ORF77>:
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Further work revealed the complete nucleotide sequence <SEQ ID 47>:

1
51
101
151
201
251
301
351
401
451
501
551
601

ATGTTTCAAA
GCTGCTCTCC
ACTGGGGAGA
CTGCCCCATA
GATGTTCACG
CGCGCARCTT
GGCCCGCTGT
GCTGACTCCG
CAARCTRCGG
CCCATCCTGC
GAAATATTCG
TCCTACTGCT
GTGCGGCTGG

ATTTTGATTT
ATTACCGTCA
CARCACTGCC
TCGATTTGGT
CCCTTCCTGT
CCGCAACCCG
CGAATCTAGC
TATGTCGGCG
TATTCTGATC
CTTGGGACGG
CAAGCGTTCC
GATGCTGACC
TGATTGCGTT

GGGCGTGTTT
GGGAGGTGGC
GAACAATACG
CGGCACAATC
TCGGCTGGGC
CGCCTTGCCT
GATGGCTGTT
GGGCGTATCA
ARTGCGATTC
CGGCATTTTC
GCARAATCGA
GGGGTTTTGG
TGTGCAGATG

CTGCTTGCCG
GCGCGGCTAT
GCAGGCTGAC
ATCGTACCGC
GCGTCCGATT
GGCGTTGCGT
CTGTGGGGCG
GATGCCGTTG
TGTTCGCGCT
ATCGACACCT
ACCTTATGGG
GTGCGTTTAT
TTCGTCTGA

TCCTGCCCGT
ACGGCGCGCT
ACTGAACCCC
TGCTTACTTT
CCTATCGATT
TGCCGCGTCC
TGGTTTTGGT
GCTCAAATGG
CAACATCATC
TCCTGTCGGC
ACGTGGATTA
TGCACCGATT

This corresponds to the amino acid sequence <SEQ ID 48; ORF77-1>:

1
51
101
151
201

MFONFDLGVF LLAVLPVLLS ITVREVARGY TARYWGDNTA EQYGRLTLNP

LPHIDLVGTI IVPLLTLMFT PFLFGWARPI PIDSRNFRNP RLAWRCVAAS
GPLSNLAMAV LWGVVLVLTP YVGGAYQMPL AQMANYGILI NAILFALNII

PILPWDGGIF IDTFLSAKYS QAFRKIEPYG TWIILLLMLT GVLGAFIAPI

VRLVIAFVQM

Fu*

r s10%& () -
W& () -

Computer analysis of this amino acid sequence reveals a putative leader sequence and several

transmembrane domains.

A corresponding ORF from strain A of N.meningitidis was also identified:

Homology with a predicted ORF from N.meningitidis (strain A)

ORF77 shows 96.5% identity over a 173aa overlap with an ORF (ORF77a) from strain A of N

meningitidis:
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A partial ORF77a nucleotide sequence <SEQ ID 49> was identified:
1 ..CGCGGCTATA CAGCGCGCTA CTGGGGTGAC RACACTGCCG AACAATACGG
51 CAGGCTGACA CTGAACCCCC TGCCCCATAT CGATTTGGTC GGCACRATCA
101 TCGTACCGCT GCTTACTTTG ATGTTTACGC CCTTCCTGTT CGGCTGGGCG
151 CGTCCGATTC CTATCGATTC GCGCAACTTC CGCAACCCGC GCCTTGCCTG
201 GCGTTGCGTT GCCGCGTCCG GCCCGCTGTC GARTCTGGCG ATGGCTGTTC
251 TGTGGGGCGT GGTTTTGGTG CTGACTCCGT ATGTCGGTGG GGCGTATCAG
301  ATGCCGTTGG CNCARATGGC ARACTACNNN ATTCTGATCA ATGCGATTCT
351 GTNCGCGCTC ARCATCATCC CCATCCTGCC TTGGGACGGC GGCATTTTCA
401 TCGACACCTT CCTGTCGGCN ARATANTCGC AAGCGTTCCG CAARATCGAR
451 CCTTATGGGA CGTGGATTAT CCNGCTGCTT ATGCTGACCG GGGTTTTGGE
501 TGCGTNTATT GCACCGATTG TGCAGCTGGT GATTGCGTTT GTGCAGATGT
551 TCGTCTGA
This encodes a protein having amino acid sequence <SEQ ID 50>:
1 ..RGYTARYWGD NTAEQYGRLT LNPLPHIDLV GTIIVPLLTL MFTPFLFGWA
51 RPIPIDSRNF RNPRLAWRCV AASGPLSNLE MAVLWGVVLV LTPYVGGAYQ
101  MPLAQMANYX ILINAILXAL NITPILPWDG GIFIDTFLSA KXSOAFRKIE

151 PYGTWIIXLL MLTGVLGAXI APIVQLVIAF VQMFV*

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 12

The following partial DNA sequence was identified in N.meningitidis <SEQ ID 51>

1 ATGAACCTGA TTTCACGTTA CATCATCCGT CAAATGGCGG TTATGGCGGT
51 TTRCGCGCTC CTTGCCTTCC TCGCTTTGTA CAGCTTTTTT GAAATCCTGT
101 ACGARACCGG CAACCTCGGC ARAGGCAGTT ACGGCATATG GGAARTGCTG
151 GGCTACACCG CCCTCAARAT GCCCGCCCGC GCCTACGAAC TGATTCCCCT
201 CGCCGTCCTT ATCGGCGGAC TGGTCTCCCT CAGCCAGCTT GCCGCCGGCA
251 GCGAACTGAC CGTCATCAAA GCCAGCGGCA TGAGCACCAA AARAGCTGCTG
301 TTGATTCTGT CGCAGTTCGG TTTTATTTTT GCTATTGCCA CCGTCGCGCT
351 CGGCGAATGG GTTGCGCCCA CACTGAGCCA ARAAGCCGAA AACATCAARAG
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401
451

CCGCCGCCAT CARCGGCARAR ATCAGCRACCG GCAATACCGG CCTTTGGCTG
AAAGAAAAAR ACAGCGTGAT CAATGTGCGC GAAATGTTGC CCGACCAT. .

This corresponds to the amino acid sequence <SEQ ID 52; ORF112>:

1
51
101
151

MNLISRYIIR QMAVMAVYAL LAFLALYSFF EILYETGNLG KGSYGIWEML
GYTALKMPAR AYELIPLAVL IGGLVSLSQL AAGSELTVIK ASGMSTKKLL
LILSQFGFIF AIATVALGEW VAPTLSQKARE NIKARAINGK ISTGNTGLWL

KEKNSVINVR

EMLPDH. ..

Further work revealed further partial nucleotide sequence <SEQ ID 53>:

10

15

20

25

1
51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951

ATGAACCTGA
TTACGCGCTC
ACGAAACCGG
gGCTACACCG
CGCCGTCCTT
GCGAACTGAC
TTGATTCTGT
CGGCGAATGG
CCGCCGCCAT
AARGARRARA
GCTTTTGGGC
AGGCAGTGGA
TTGAARAACA
TATTGCGGCT
ACGTATTGCT
TACATCCGCC
CGCATGGTGG
TCGTCGCCTT
TTAAAACTCT
ACGGCTCTTT

TTTCACGTTA
CTTGCCTTCC
CAACCTCGGC
CCCTCAAAAT
ATCGGCGGAC
CGTCATCAAA
CGCAGTTCGG
GTTGCGCCCA
CAACGGCRAA
ACAGCrTKAT
ATCAAARTTT
AGCCGATTCC
TCCGCCGCAG
GRAAGARAACT
CGTCARACCC
ACCTCCAAAA
CGCARAATTGG
TGCCTTTACC
TCGGCGGCAT
GGGTTTACCA

CATCATCCGT
TCGCTTTGTA
AAAGGCAGTT
GCCCGCCCGC
TGGTCTCCCT
GCCAGCGGCA
TTTTATTTTT
CACTGAGCCA
ATCAGCACCG
CAATGTGCGC
GGGCGCGCAR
GCCGTTTTGA
CACGCTTGGC
GGCCGATTTC
GACCARATGT
CAACAGCCAA
TTTACCCCGC
CCGCRAACCA
CTGTsTCGGAR

CARATGGCGG
CAGCTTTTTT
ACGGCATATG
GCCTACGAAC
CAGCCAGCTT
TGAGCACCAA
GCTATTGCCA
AAARGCCGAA
GCAATACCGG
GARATGTTGC
CGATARARAC
ACAGCGACGG
GAAGACRAAG
CGTCARACGC
CCGTCGGCGA
AACACCCGAA
CGCAGCCTGG
CCCGCCACGG
TTGCTGTTCC

GCCARCTCGG. . .

TTATGGCGGT
GARATCCTGT
GGAAATGCTG
TGATTCCCCT
GCCGCCGGCA
AARGCTGCTG
CCGTCGCGCT
AACATCARAG
CCTTTGGCTG
CCGACCATAC
GAATTGGCAG
CAGTTGGCAG
TCGAGGTCTC
ARCCTGATGG
ACTGACCACC
TCTACGCCAT
GTGATGGCGC
CAATATGGGC
ACCTTGCCGG

This corresponds to the amino acid sequence <SEQ ID 54; ORF112-1>:

30

1

35

40

45

50

MNLISRYIIR OMAVMAVYAL LAFLALYSFF EILYETGNLG KGSYGIWEML

51 GYTALKMPRR AYELIPLAVL IGGLVSLSQL AAGSELTVIK ASGMSTKKLL
101 LILSQFGFIF AIATVALGEW VAPTLSQKAE NIKAARINGK ISTGNTGLWL
151 KEKNSXINVR EMLPDHTLLG IKIWARNDKN ELAEAVEADS AVLNSDGSWQ
201 LKNIRRSTLG EDKVEVSIAA EENWPISVKR NLMDVLLVKP DQMSVGELTT
251 YIRHLONNSQ NTRIYAIAWW RKLVYPAAAW VMALVAFAFT 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)
ORF112 shows 96.4% identity over a 166aa overlap with an ORF (ORF112a) from strain A of N.

meningitidis.

orfll2.pep

orfll2a

orfll2.pep

orfll2a

10 20 30 40 50 60
MNLISRYIIRQMAVMAVYALLAFLALYSFFEILYETGNLGKGSYGIWEMLGYTALKMPAR
PERORRTERV R P v bt e b v e b bt pininin i
MNLISRYITRQMAVMAVYALLAFLALYSFFEILYETGNLGKGSYGIWEMXGYTALKMXAR

10 20 30 40 50 60

70 80 20 100 110 120
AYELIPLAVLIGGLVSLSQLAAGSELTVIKASGMSTKKLLLILSQFGFIFATATVALGEW
POUEs e i e prnr i b b e b et e ettt
AYELMPLAVLIGGLVSXSQLAAGSELXVIKASGMSTKKLLLILSQFGFIFAIATVALGEW

70 80 90 100 110 120
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orfll2a

: A partial ORF112a nucleotide sequence <SEQ ID 55> was identified:
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1
51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951
1001
1051

This encodes a protein having amino acid sequence <SEQ ID 56>:

1
51
101
151
201
251
301
351

ATGAACCTGA
TTACGCGCTC
ACGAAACCGG
GGNTACACCG
CGCCGTCCTT
GCGAACTGAN
TTGATTCTGT
CGGCGAATGG
CCGCGGCCAT
AAAGARAARA
CCTGCTGGGC
AGGCRGTGGA
TTGAARARCA
TATTGCGGCT
ACGTATTGCT
TACATCCGCC
CGCATGGTGG
TCGTCGCCTT
TTAAAANTCT
NCGGCTCTTC
NCGGCGCACT
CGCAAACAGG

MNLISRYIIR

TTTCACGTTA
CTTGCCTTCC
CAACCTCGGC
CCCTCAAART
ATCGGCGGAC
CGTCATCARA
CGCAGTTCGG
GTTGCGCCCA
CARCGGCARA
ACAGCATTAT
ATTARAATCT
AGCCGATTCC
TCCGCCGCAG
GARGAAARNT
CGTCAAACCC
ACCTCCARAN
CGCAAATTGG
TGCCTTTACC
TCGGCGGCAT
NGGTTTACCA
ACCTACCATA
AAAARCGCTA

QMAVMAVYAL

CATCATCCGT
TCGCTTTGTA
AAAGGCAGTT
GNCCGCCCGC
TGGTCTCTNT
GCCAGCGGCA
TTTTATTTTT
CACTGAGCCA
ATCAGTACCG
CAATGTGCGC
GGGCCCGCAA
GCCGTTTTGA
CACGCTTGGC
GGCCGATTTC
GACCARATGT
NNACAGCCAA
TTTACCCCGC
CCGCAAACCA
CTGTCTCGGA
GCCAACTCTA
GCCTTCGCCT
A

LAFLALYSFF

CARATGGCGG
CAGCTTTTTT
ACGGCATATG
GCCTACGAAC
CAGCCAGCTT
TGAGCACCAA
GCTATTGCCA
ARAAGCCGAR
GCAATACCGG
GARATGTTGC
CGATARARAC
ACRGCGACGG
GAAGACRAAG
CGTCARACGC
CCGTCGGCGA
AACACCCGAA
CGCAGCCTGG
CCCGCCACGG
TTGCTGTTCC
CGGCATCCCG
TGCTCGCCGT

EILYETGNLG

TTATGGCGGT
GARATCCTGT
GGAAATGNTG
TGATGCCCCT
GCCGCCGGCA
ARAGCTGCTG
CCGTCGCGCT
AACATCAAAG
CCTTTGGCTG
CCGACCATAC
GAACTGGCAG
CAGTTGGCAG
TCGAGGTCTC
BARACCTGATGG
ACTGACCACC
TCTACGCCAT
GTGATGGCGC
CAATATGGGC
ACCTTGCCGG
CCCTTCCTCG
TTGGCTGATA

KGSYGIWEMX

GYTALKMXAR

AYELMPLAVL

IGGLVSXSQL

LILSQFGFIF

AIATVALGEW

KEKNSTIINVR
LKNIRRSTLG
YIRHLOXXSQ
LKXFGGICLG

EMLPDHTLLG
EDKVEVSIAA
NTRIYAIRAWW
LLFHLAGRLF

RKQEKR*

VAPTLSQKRE
IKIWARNDKN
EEXWPISVKR
RKLVYPAARW

AAGSELXVIK
NIKAARINGK
ELAEAVEADS
NLMDVLLVKP
VMALVAFAFT

XFTSQLYGIP

PFLXGALPTI

ORF112a and ORF112-1 show 96.3% identity in 326 aa overlap:

ASGMSTKKLL
ISTGNTGLWL
AVLNSDGSWQ
DQMSVGELTT
PQTTRHGNMG
AFALLAVWLI

orfll2a.pep
orfliz-1
orfll2a.pep
orflla-1l
orfll2a.pep
orfll2-1
orfll2a.pep
orfll2-1
orfll2a.pep
orfll2-1

orfll2a.pep

MNLISRYIIRQMAVMAVYALLAFLALYSFFEILYETGNLGKGSYGIWEMXGYTALKMXAR

PEEEEIIY LT L v b e s bbb e ey et 1l
MNLISRYIIRQMAVMAVYALLAFLALYSFFEILYETGNLGKGSYGIWEMLGYTALKMPAR

AYELMPLAVLIGGLVSXSQLARGSELXVIKASGMSTKKLLLILSQFGFIFAIATVALGER
PP PEET b e b re e e b v e e i e e b b el
AYELIPLAVLIGGLVSLSQLAAGSELTVIKASGMSTKKLLLILSQFGFIFAIATVALGEW

VAPTLSQKAENIKAAAINGKISTGNTGLWLKEKNSIINVREMLPDHTLLGIKIWARNDKN

PERREEE e e bbb e ey ettty rtiel
VAPTLSQKAENIKAARINGKISTGNTGLWLKEKNSXINVREMLPDHTLLGIKIWARNDKN

ELAEAVEADSAVLNSDGSWQLKNIRRSTLGEDKVEVSIAAEEXWPISVKRNLMDVLLVKP

FEEETEEE TRt e e v e e e e ety phb ettt
ELAEAVEADSAVLNSDGSWQLKNIRRSTLGEDKVEVSIAAEENWPISVKRNLMDVLLVKP

DOMSVGELTTYTRHLOXXSONTRIYAIAWWRKLVYPAAAWVMALVAFAFT PQTTRHGNMG
FPECTRIEEOs it ety b b i i e et e et
DOMSVGELTTYIRHLONNSONTRIYAIAWWRKLVYPARAWVMALVAFAFT PQTTRHGNMG

LKXFGGICLGLLFELAGRLFXFTSQLYGIPPFLXGALPTIAFALLAVWLIRKQEKRX
FErrere rrreerirer el
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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 13

The following partial DNA sequence was identified in N.meningitidis <SEQ ID 57>

1
51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851

.GCAGTAGCCG
TTCGGTTTCT
AAACCACCCT
TTGCCTGCCC
GCAGGTCGTT
AAACTCCGAA
GTTGACAACA
TGTGGTCAAA
CTAGCAARARCT
ATTATTGCCA
TGTCGGTCGEG
GTGCACTGAC
AGCAGGTTGG
GTGCAGTTGC
ACCGGTCCTC
GGCAGCGGGT
GTATGTACGC
GTCTAA

ARACTGCCAA
GTTTCACTGA
TAARACTTTG
ATGCCCAARAT
ATCCTTAARA
TGGACGCGGA
ARGGGGCAGT
GGCAGTGCGC
CAACGGCATC
ACCCCARCGG
GGCATCTTAR
AGGATTTGAT
ARTGATAAAG
TTTGCAGGGG
AGAARGTAGA
ACGAARCCGA
CGACAGCATC

CAGCCAGGGC
ARACTTCAGG
GTCTGCTCTT
TACCACCGAC
CCARCACTGG
TTGAGCCACA
GTTARACAAC
ARTTGATTTT
GTTACCGTAG
CATTACCGTT
CTACCGGTGC
GTGCGTCARG
GCGGAGCIrm
ARATTWIMIGG
TTACGCCAGC
CTATTGCCCT
ACACTGATTG
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. 345: 13ai7000g
& 10%% s& ()-
&10% & ()- & 10% % & () -

9Y 10% & () Q’gT/lB99/00103
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AAAGGTAAAC
CGACCTTTGC
TGGTTTCCCT
AAATCAGCAC
TGCCCCCTTG
ACCGCTA. TA
GACCGTARCA
GAACGAGGTA
GCGGTCARAA
BATGGCGGCE
GCCCCAAATC
GCACATTGQA
YTACACCGGG
GTAAA.AACT
GGCGAAATCA
TGATACTGCC
CCAATGARAA

9Y 10% & ()-9Y 1099 & () -

AGGCAGGCAG
GGCAAACTCA
GAGTATGGTA
CTAAARACCA
GTGAATATCC
CGCATTTGAT
ATARTCCGTT
CGCGGTACGG
GGCCGACGTG
GCTTTAAARA
GGCARAGACG
CCGTRGXAGC
GTACTTGCTC
GGCGGTTTCT
GTGCRGGTAC
GCACTGGGCG
AGGCGTAGGC

This corresponds to the amino acid sequence <SEQ ID 58; ORF114>:

1
51
101
151
201
251

. JAVAETANSQG
LPAHAQITTD
VDNKGAVLNN
YIANPNGITV
AGWNDKGGAX
AAGTKPTIAL

KGKQAGSSVS
KSAPKNQOVV
DRNNNPFVVK
NGGGFKNVGR
YTGVLARRVA
DTAALGGMYA

VSLKTSGDLC
ILKTNTGAPL
GSAQLILNEV
GILTTGAPQL
LOGKXXGKXL
DSITLIANEK

GKLKTTLKTL
VNIQTPNGRG
RGTASKLNGI
GKDGALTGED
AVSTGPQKVD
GVGV*

VCSLVSLSMV
LSHNRXYAFD
VTVGGQKADV
VVKAHWTVXA
YASGEISAGT

Further work revealed the complete nucleotide sequence <SEQ ID 59>:

51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
9501
951

1001
1051
1101
1151
1201

ATGAATAARG
GGTTGCAGTA
GCAGTTCGGT
CTCAAAACCA
GGTATTGCCT
ACCAGCAGGT
ATCCAAACTC
TGATGTTGAC
CGTTTGTGGT
ACGGCTAGCA
CGTGATTATT
ARAATGTCGG
GACGGTGCRC
AGCAGCAGGT
CTCGTGCAGT
TCTACCGGTC
TACGGCAGCG
GCGGTATGTA
GGCGTCAAAR
TTCGTCAGGC
GCACCGAAGC
GCGGCAGGCA
ATTGGTTATT
TGCAGAATAA
AATTTGGTGA

GTTTACATCG
GCCGAAACTG
TTCTGTTTCA
CCCTTAAAAC
GCCCATGCCC
CGTTATCCTT
CGAATGGACG
AACARAGGGG
CADARGGCAGT
AACTCAACGG
GCCAACCCCA
TCGGGGCATC
TGACAGGATT
TGGAATGATA
TGCTTTGCAG
CTCAGAAAGT
GGTACGAAAC
CGCCGACAGC
ATGCCGGCAC
CGCATTGAAR
TTCACCGACT
CATTTATCTC
GAGACGGGAG
CGGCAGTCGC
TTGAGAGCARA

CATTATCTTT
CCAACAGCCA
CTGARAACTT
TTTGGTCTGC
ARATTACCAC
ARRACCAACA
CGGATTGAGC
CAGTGTTARA
GCGCAATTGA
CATCGTTACC
ACGGCATTAC
TTAACTACCG
TGATGTGCGT
AAGGCGGAGC
GGGAAATTAC
AGATTACGCC
CGACTATTGC
ATCACACTGA
ACTCGAAGCG
ACAGCGGCCG
TATCTCTCCA
CAATGGTGGT
AAGATATCAG
CCAGCTACCA
AACTAATGTG

AGTARRAAGC
GGGCARAGGT
CAGGCGACCT
TCTTTGGTTT
CGACAAATCA
CTGGTGCCCC
CACAACCGCT
CAACGACCGT
TTTTGAACGA
GTAGGCGGTC
CGTTAATGGC
GTGCGCCCCA
CAAGGCACAT
CGACTACACC
AGGGTAARAA
AGCGGCGAAR
CCTTGATACT
TTGCCAATGA
GCCAAGCAAT
CATCGCCACC
TCGAARCCAC
CGGATCGAGA
CTTGCGTAAC
CGGTATTAAA
ARCARATGCCA

ACAGCACCAT
AAACAGGCAG
TTGCGGCARA
CCCTGAGTAT
GCACCTAARA
CTTGGTGART
ATACGCAGTT
AARCAATAATC
GGTACGCGGT
ARARGGCCGA
GGCGGCTTTA
AATCGGCAARA
TGRACCGTAGG
GGGGTACTTG
CCTGGCGGTT
TCAGTGCAGG
GCCGCACTGG
AARAGGCGTA
TGATTGTGAC
ACTGCCGACG
CGAAAAAGGA
GCARAGGCTT
GGAGCCGTGG
TGCTGGTCAT
ARGGCCCGGC

pX<419Y
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4351
4401
4451
4501
4551
4601
4651
4701
4751
4801

GCCGCAGCTG CCGGAACAGC CGCCARCARCG BCAGCAGCAG CTACTACCGT
TTCTACAGCG ACTGCCATGC ARACCGCTGC TTTAGCCTCC TTGTATAGCC
ARGCAGCTGT ATCCATCATC AATAATAAAG GTGATGTCGG CARAGCGTTG
ARAGATCTCG GCACCAGTGA TACGGTCAAG CAGATTGTCA CTTCTGCCCT
GACGGCGGGT GCATTAAATC AGATGGGCGC AGATATTGCC CAATTGAACA
GCAAGGTARG AACCGAACTG TTCAGCAGTA CGGGCARATCA AACTATTGCC
AACCTTGGAG GCAGACTGGC TACCRATCTC AGTARTGCAG GTATCTCAGC
TGGTATCAAT ACCGCCGTCA ACGGCGGCAG CCTGAAAGAC AARCTTAGGCA
ATGCCGCATT AGGAGCATTG GTTAATAGCT TCCAAGGAGA AGCCGCCAGC
AARATCAAAA CARCCTTCAG CGACGATTAT GTTGCCAAAC AGTTCGCCCA
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( ACTCAGEETG

AGGCRACGCT
CCARGCAGGC
CAAGAATCAR
TAGTACTACT
CTGGCTTTGA
AACCGTTCAG
AAGTAATARA
ATATGCGGAC
GAAGGTGGAC
AAATTTGATT

TATACCAACC
ABAATATAGG
CGATATACAC
GCATGTTCTT
TTTTTACCAT
GTAGTTTCTT
TGTCGATGTA
AACCCACAAC
ACTACATACC

CAGACAGTTA
TGCTGTARAT
CAATGAGACA
GAGGGGCACT
CTCCCCARAT
CTCCCGTATC
GGAAARGTTA
TACARTTAARA
CAGTAARAGG

AAGAACTTGA
ACACGAATTA
AACGGGACRA
TCCATAGGCC
GAATTGAAGG
GATGACTCCT
TTGGTACTAC
GTATTTACRG
AAACTAA

TGGCTTACTA
ATATAGCGRA
CCGGTATCTG
TATTGCGAAT
TTATACTTCA
GATGGCCAART
TTCTATTAAR
ATAAGTCAGG

This corresponds to the amino acid sequence <SEQ ID 60; ORF114-1>:

1

51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951
1001
1051
1101
1151
1201
1251
1301
1351
1401
1451
1501
1551
1601
1651
1701
1751
1801
1851
1501
1951

MNKGLHRIIF
LKTTLKTLVC
IQTPNGRGLS
TASKLNGIVT
DGALTGFDVR
STGPQKVDYA
GVKNAGTLEA
ARGTFISNGG
NLVIESKTNV
NTRITGADVT
NGGSIKGGKQ
ASIHLKSDNA
AAKGNIQLRN
DFTGHNTLTA
GKORNSINGK
ESTHNTHLNA
GVLALNARYS
AELKPLAGRL
GAPSAQVSSL
NNSFSNYFPT
AFYIQRINKE
KLNLHAAGVL
RLTGRTGVSI
DAYTFLKTKG
ANTTRENAPA
NYSKNELNET
EKARADAKII
SPTPPKLTAP
QVQLAYDKWD
AAADRGTAATT
KDLGTSDTVK
NLGGRLATNL
KIKTTFSDDY
GRNPATLSDA
NFDSTPTNAK
SNIRNGITGP
TQAAEAGAGI
QESKNIGAVN
NRSVFTISPN
EGGQPTTTIK

SKKHSTMVAV
SLVSLSMVLP
HNRYTQFDVD
VGGQKADVII
QGTLTVGAAG
SGEISAGTAA
AKQLIVTSSG
RIESKGLLVI
NNAKGPATLS
VLSNGTISSS
LALLADDNIT
AHITGTSKTL
TKLNAAKALE
KADVNAGSVG
HISTKNNGGN
QHERVTLNQV
QIADNTTLRA
NIEAGSGTLT
EAKGNIRLVT
QKAARELNQKS
VKGKKPKGKE
PKAADSEARA
HAAAALDDAR
KSGKIIRKTK
GKVTLVAGEE
KLPVRVVAQT
LKGIVNRIQS
GGYIVDIPKG
YKQEGLTRAG
TAAATTVSTA
QIVTSALTAG
SNAGISAGIN
VAKQFAHALA
EKHKVISYSK
KHOPQKPDKT
IVITSYGVYA
ATGAVTVGNA
TRINIANSTT
ELKVILQSNK
VFTDKSGNLI

AETANSQGKG
BHAQITTDKS
NKGAVLNNDR
ANPNGITVNG
WNDKGGADYT
GTKPTIALDT
RIENSGRIAT
ETGEDISLRN
ADGRTVIKEA
AVIDAKDTAH
AKTTNLNTPG
TASKDMGVEA
TTALQGNIVS
KGRLKADNTN
ADLKNLNVHA
DAYAHRHLSI
GAINLTAGTA
IEPANRISAH
GETDLRGSKI
KELEQQIAQL
YLOAKLSAQN
ILIDGITDQY
IIXIGASEIKA
FTSTRDHLIM
LOLLAEFGTIH
AATRSGWDTV
EEKLETNSTV
NLKTEIEKLA
AAIVTIIVTA
TAMQTAALAS
ALNQMGADIA
TAVNGGSLKD
GCVSGLVQGK
IIAGSVAALN
ALEKIIQGIM
AGWTAPLIGT
WEAPVGALSK
RYTPMROTGQ
VVSSPVSMTP
TTYPVKGN*

KQAGSSVSVsS
APKNQOVVIL
NNNPFVVKGS
GGFKNVGRGI
GVLARAVALQ
AALGGMYADS
TADGTEASPT
GAVVONNGSR
SIQTGTTVYS
IEAGKPLSLE
NLYVHTGKDL
GSLNVTNTNL
DGLHAVSADG
ITSSSGDITL
KSGALNIHSD
TGSQIWQNDK
LVKRGNINWS
TDLSIKTGGK
TAGKNLVVAT
KKSSPKSKLI
IDLISAQGIE
EIGKPTYKSH
PSGSIDIKAH
PAPVELTANG
KHELDVQKSR
LEGTEFKTTL
WQKQAGRGST
KQPEYAYLKQ

LKTSGDLCGK
KTNTGAPLVN
AQLILNEVRG
LTTGAPQIGK
GKLQGKNLAV
ITLIANEKGY
YLSIETTEKG
PATTVLNAGH
SSKGNAELGN
ASTVTSDIRL
NLNVDKDLSA
RTNSGNLHIQ
HVSLLANGNA
VAGNGIQLGD
RALSIENTKL
LPSANKLVAN
TVSTKTLEDN
LLLSAKGGNA
TKGKLNIEAV
PTLQEERDRL
15GSDITASK
YDKARLNKPS
SDIVLEAGQN
ITLOAGGNIE
RFIGIKVGKS
DGADIQAGVG
IETLKLPSFE
LQVAKNVNWN

LTYGYGATAR
LYSQARVSII
QLNSKVRTEL
NLGNAALGAL
CKDGAIGRAV
GGDVNTARNA
PAHAAGAMTN
AGKLAISTCM
AKARKQAIPT
PVSAGFEHVL
DGQYMRTVDV

GGVAASGSST
NNKGDVGKAL
FSSTGNQTIA
VNSFQGEAAS
GEIVADSMLG
AEVAVVNNAL
PODKDAARIWI
ANPSGCTVMV
QTVKELDGLL
EGHFBRPIAN
GKVIGTTSIK
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Computer analysis of this amino acid sequence predicts a transmembrane region and also gives the

following results:
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This encodes a protein having amino acid sequence <SEQ ID 62>:
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1951
2001
2051
2101
2151
2201
2251
2301
2351
2401
2451
2501
2551
2601
2651
2701
2751
2801
2851
2901
2951
3001
3051
3101
3151
3201
3251
3301
3351
3401
3451
3501
3551
3601
3651
3701
3751
3801
3851
3901
3951
4001
4051
4101
4151
4201
4251
4301
4351
4401
4451
4501
4551

1

GACTTTACCG
ATCGGTTGGT
CTTCAGGAGA
GGAAARCRAC
CGGTGGTAAT
CATTGARCAT
GAGTCTACCC
CAACCAAGTA
AGATTTGGCA
GGTGTATTGG
GCTGAGAGCG
GCGGCARCAT
GCCGAATTAA
CACATTARCC
GCATCAARAC
GGTGCGCNTA
TCTGGTTACA
AAAACTTGGT
AACAACTCAT
CCAAARATCC
CGCNTARRAG
GCTTTCTATA
AGGCAAAGAA
TTTCCGCACA
AAACTGARCC
GGCGGCTGCT
AGCCCACCTA
CGTTTGACCG
TGATGCRCGT
GCATAGACAT
GATGCCTATA
AAARACNAARG
TCGRGCTGAC
GCTAATACCA
GGGTGARANAG
TGGATGTCCA
AATTACAGTA
CGCCCAARNT
CCGAATTCAR
GAARABRRGCCC
TATCCAGTCG
AGGCCGGACG
AGCCCTACTC
TCCGAAAGGC
AGTATGCCTA
CRGGTGCAGC
CGAAGCAGGT
GCGCAGGAAC
ACCGATGCAG
CAACRACRAR
GCACGGTGAA
ARAATCGGCG
CAACCTGACC

- B Ty ke
S o

GTCACARTAC
AARGGCCGTC
TATTACGTTC
GCAATTCART
GCCGACTTAR
TCATTCCGAC
ATAARTACGCA
GATGCCTACG
AAARCGACARA
CANTCAATGC
GGTGCAATCA
CAATTGGAGT
AACCATTGGC
ATCGARCCTG
AGGCGGAAAR
GTGCTCAAGT
GGAGNAACAG
TGTCGCCACC
TCAGCAARTTA
AAAGARTTGG
CAAGCTGATT
TTCAAGCCAT
TACCTGCARAG
AGGCATCGAA
TTCACGCCGC
ATTCTGATTG
CAAGAGTCRC
GACGTACGGG
ATTATTATCG
CAARGCCCAT
CCTTCTTANA
TTTACCAGCA
CGCCAACGGT
CCCGCTTCAA
NTGCAACTGC
AARARGCCGC
AARACGAACT
GCAGCCACCC
ARCCACGCTG
GTGTCGATGC
GAAGAAAAAT
CGGCAGCACT
CGCCCARATT
ARTCTGARAR
TCTGABACAG
TTGCTTACGA
GCGGCGATTA
CGGAGCCGTA
CATTCGCCTC
GGCGATGTCG
AAATCTGGTG
CTTCGGCACT
GTCAACCTAG

CCTGACAGCC
TGAARGCAGA
GTTGCCGNNN
CRACGGAAAR
AARMACCTTAR
CGGGCATTGA
TCTTAATGCA
CACRCCGTCA
CTGCCTTCTG
GCGCTATTCC
ACCTTACTGC
ACCGTTTCGA
CGGACGGCTG
CCAACCGCAT
TTGCTGTTGT
TTCCTCATTG
ATTTARGAGG
ACCARAGGCA
TTTTCNTACA
AACAGCAGAT
CCARCCCTGC
CAACAAGGRA
CCAAGCTTTC
ATCAGCGGTT
AGGCGTATTG
ACGGCATAAC
TACGACARAG
GGTAAGTATT
GTGCATCCGA
AGTGATATTG
ARCCARAGGT
CCNGCGANCA
ATCACGCTTC
TGCCCCTGCA
TGGCAGAAGA
CGCTTTATCG
GAACGAAACC
GTTCAGGCTG
GCCGGTGCCG
GAAAATTATC
TAGARACCAA
ATCGARACGC
GTCCGCACCC
CCGARATCGA
CTCCAAGTAG
CAGATGGGAC
TCGCACTGGC
TTGGGATTAA
TTTGGCCAGC
GCARARCCCT
GTTGCCGCCG
GANCAATGTC
CCAATGNCGG

GCT
TA CGTT

GGC
ARGGCCGATG
CAATACCAART
NCGGTATTCA
CACATCAGCA
CGTCCATGCC
GCATAGAARA
CAACACGAGC
TCTAAGCATT
CCAACAAGCT
CAAATTGCCG
CGGTACCGCC
CCAAGACTTT
AATATTGARG
CAGTGCGCAT
CTGCAABAGG
GARGCAARRRG
TTCTAAAATT
AGTTGAATAT
CARARAGNGN
TGCGCRGTTG
AAGAAGARCG
GTTAAAGGTA
TGCACAARAT
CCGATATTAC
CCAAAGGCAG
CGACCAATAT
CTGCTCTGAA
CATGCAGCTG
AARTCAARGCT
TACTGGAGGC
ARAAGCGGCA
CCTGATTATG
AGGCAGGCGG
GGTAAAGTTA
AGGCATCCAC
GCATCAARGGT
ARATTGCCTG
GGATACCGTG
ACATTCAGGC
CTCARAAGGCA
CTCAACCGTA
TARARCTGCC
GGCGGNTATA
ARAGCTGTCC
CGARAAACAT
TACRAACRGG
CGTTACCGTG
ACGGTGCGNC
CAGGCTTCCG
GARAGAGCTG
CTACCGCAGG
AGCGATAAGC
GCAGTGCCGC

MNKGLHRIIF SKKHSTMVAV AETANSQGKG KQAGSSVSVS

CAgCC
ed )
TCNATGCAGG
ATCACTTCAT
GCTTGGTGAC
TCAAAAACAA
AAAAGCGGGG
TACNAAGCTG
GGGTAACGCT
ANCGGCAGCC
GGTGGCTAAC
ACARCACCAC
CTAGTCAAGC
GGAAGATAAT
CAGGTAGCGG
ACCGACCTGA
AGGAAATGCA
GCAATATCCG
ACAGCCGGTA
CGAAGCCGTA
NNGNNCTCAA
ARAARARAGCT
CGACCGTCTC
ARRAACCCAR
ATTGACTTGA
CGCTTCCAAR
CAGATTCAGA
GARRTTGGCA
CARGCCTTCR
CGGCACTCGA
CCCTCAGGCA
TGGACARAAC
NAATNATCAG
CCAGCCCCNG
CAACATCGAA
CCCTGGTTGC
AAGCACGAGT
AGGTNAGAGC
TCCGCEGTCGT
CTCGRAGGTA
AGGTGTANGC
TTGTGAACCG
TGGCAGAARAC
CAGCTTCGAR
TCGTCGACAT
ABACAGCCCG
CAACTGGAAT
AGGGCTTAAC
GTCACCTCAG
CGCCGCCGCA
TATCGTTCAT
GGCAGARMGCA
CGTAGCCGAC
AGTGGATCAA
ACTGAttaa
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15 JUL 200
Y 1094) & ()- Y 109%4) & ()- s| @pP8: SY 10%)& ()- Y 10%)& ()- Y 109%4)& ()- Y
1094) & ()- Y 109%) & () AJpPO: F 10% & ()-1F 109 & ()-1 T S10% & ()- Y
10%) & ()~ Y 19 %) £)- Y 109%) & ()- # tX8: F 10% & () - 1F pL@AoSinias- 1( F
109% & () - 1F 10/‘5/ % 1F 109 & () -1, Ckigs F 10% & ()-1F 109 & ()-1F
109 & ()-1F 109 & ()-1F 100 & ()-1F 109 & ()- 1" denvy{kk: F 109 & ()-1F
109 & () - 1FHABRE Wik phiz e Q04 & di : ().
109% & () - 1F & F 109 ~1F 10! 10% & ()-1LglL, :3 109 & ()-F
1043 & (3 1FO %gb%&“cfésf’%ﬁ“’i% &W§’§/"i?:’di’6 ‘&3§% i‘ff"i‘bég & ()-1.7,:3

orfli4: 1 AVAETANSQGKGKQAGSSVSVSL-~—-KTSGDAXXAXXXXAXKXXXXXXXXXXXXXPAHAQ 56

AVARE + GK 0 + SV + S PA A
5 pspA: 19 AVAENVHRDGKSMQDSEAASVRVTGAASVSSARAAFGFRMARFSVMLALGVAAFSPAPAS 78

Orfll4: 57 -ITTDKSAPKNQQVVILKTNTGAPLVNIQTPNGRGLSHNRXYAFDVDNKGAVLNNDRNN- 114
I DKSAPKNQQ VIL+T G P VNIQTP+ +G+S NR FDVD KG +LNN R+4N
psphA: 79 GIIADKSAPKNQOAVILQTANGLPQVNIQTPSSQGVSVNRFKQFDVDEKGVILNNSRSNT 138

10
Orfll4: 115 --=—------ NPFVVKGSAQLILNEV-RGTASKLNGIVTVGGQKADVIIANPNGITVNGG 163
NP + +G A++I+N++ S LNG + VGG++A+V++ANP+GI VNGG
psph: 139 QTQLGGWIQGNPHLARGEARVIVNQIDSSNPSLLNGYIEVGGKRAEVVVANPSGIRVNGG 198
15 Orflld: 164 GFKNVGRGILTTGRPQIGKDGALTGFDVVKAHWTVXARGWNDKGGAXYTGVLARAVALQG 223

G N LT+G P + +G LTGFDV + G D A YT +L+RA +
pspA: 199 GLINAASVTLTSGVPVL-NNGNLTGFDVSSGKVVIGGKGL~DTSDADYTRILSPRAAREINA 256

Orflld: 224 KXNGKXLAVSTGPQKVDYASGEISAGTAAGTK----PTIALDTAALGGMYADSITLIANE 279
20 GK + V 4G K+D+ +A + PT+A+DTA LGGMYAD ITLI+ +
psphA: 257 GVWGKDVKVVSGKNKLDFDGSLAKTASAPSSSDSVTPTVAIDTATLGGMYADKITLISTD 316
Orfll4: 280 KG 281
G
25 pspA: 317 NG 318

ORF114a is also homologous to pspA:

gi|2623258 (AF0309%41) putative secreted protein [Neisseria meningitidas] Length

) = 2273
Score = 261 bits (659), Expect = 3e-6B

30 Identities = 203/663 (30%), Positives = 314/663 (46%), Gaps = 76/663 (l1%)

Query: 1 MNKGLHRIIFSKKHSTMVAVAETANSQGKGKQAGSSVSVSLK——~—~ TSGDXXXXXXXXX 55
MNK +++IF+KK S M+AVAE + GK O + SV + +8

35 Sbijct: 1 MNKRCYKVIFNKKRSCMMAVAENVHRDGKSMQDSEAASVRVTGAASVSSARAAFGFRMAA 60

Query: 56 XXXXXXXXXXXXXXXXXXQITTDKSAPKNXQVVILKTNTGAPLVNIQTPNGRGLSHNRYT 115
I DKSAPKN Q VIL+T G P VNIQTP+ +G+S NR+

Shjct: 61 FSVMLALGVAAFSPAPASGIIADKSAPKNQQAVILQTANGLPQVNIQTPSSQGVSVNRFK 120

40 Query: 116 QFDVDNKGAVLNNDRNN-—=——m—w——- NPFLVKGSAQLILNEV-RGTASKLNGIVTVGG 163

QFDVD KG +LNN R+N NP L +G A++I+N++ S LNG + VGG
Sbjct: 121 QFDVDEKGVILNNSRSNTOTQLGGWIQGNPHLARGEARVIVNQIDSSNPSLLNGYIEVGG 1BO

Query: 164 QKADVIIANPNGITVNGGGFKNVGRGILTIGAPQIGKDGALTGFDVRQGTLTVGAAGWND 223
45 ++A+V++ANP+GI VNGGG N LT GP+ +G LTGFDV G + +G G D
Sbjct: 181 KRAEVVVANPSGIRVNGGGLINAASVTLTSGVFVL-NNGNLTGFDVSSGKVVIGGKGL~D 23B

Query: 224 KGGADYTGVLARAVALQGKLQGKNLAVSTGPQKVDYASGEISAGTAAGTK----PTIALD 279
ADYT +L+RA + + GK++ V +G K+D+ +A 4+ PT+A+D
50 Sbjct: 239 TSDADYTRILSRAAEINAGVWGKDVKVVSGKNKLDFDGSLAKTASAPSSSDSVTPTVAID 298

Query: 280 TAALGGMYADSITLIAXEKGVGVKNAGTLEAAK-QLIVTSSGRIENSGRIATTADGTEAS 338
TA LGGMYAD ITLI+ + G ++N G + AA + +++ G++ NSG I +A+
55 Sbjyct: 299 TATLGGMYADKITLISTDNGAVIRNKGRIFAATGGVTLSADGKLSNSGSI--~-——- DAA 351
Query: 339 PTYLXIETTEKGAXGTFISNGGRIESKGLLVIETGEDIXLRNGAVVQONNGSRPATTVLNA 398
+ 4T + + G I S Vi+ + I + G + GS + +
Sbjct: 352 EITISAQTVD------—- NRQGFIRSGKGSVLKVSDGINNQAGLI---~GSAGLLDIRDT 399

60 Query: 399 GHNLVIESKTNVNNAKGS----XNLSAGGRTTINDATIQAGSSVYSSTKGDTXLGENTRI 454
G +S ++NN G+ ++8 ++ ND + A VS+ D G+
Sbjct: 400 G~=~-- KSSLHINNTDGTIIAGKDVSLOAKSLDNDGILTAARDV-SVSLHDDFAGKRDIE 453

Query: 455 IAENVTVLSNGSIGSAAVIEAKDTAHIESGKPLSLETSTVASNIRLNNGNIKGGKQLALL 514
65 +4T + G+ + +I+A DT + ++ + + + 8 R G L+
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¢ ()-3 10% & ()-3 109 & ()-3 10% & ()-3 10% & ()-3 109% & () - ki 50
109 & ()-3 10% & ()-3 10%9 & ()-3 10%9 & ()-3 10% & () -! %cogK+: 3
3 10WXREF8 109 & () -3 10% &' )-3 10% & () -3 159h@o%910354: 3 1008
3 10%9& ()-3 109 & ()-3 109 &{)-3 10% & ()-3 10% & ()-kK+: 3
0 . 0
3 0/055?5 {) 253 Aégﬁpéoépkmﬁml&e@q&sLémoéuﬁgﬁo&nﬁﬂcn@mm»@d&x 6) _7+:3 1098
3 109 513 109 -3 109 . -3 109 . -3 109 s ’?@kK+ 3
L HTEKDLNLNV. T
3 10%%”() 3 PPy 82' ( TR §& VY "5 YT €9°- kK+: 3
3 10%p&ic(’) 513 NEBURLBIEAKEBACT BRY1& -G IrviBErbOSRRTRISBMIO0-& )2 2+ 3 1093
Query: 570 LTASKDMGVEAGXXXAXAAXAXKAXSGNLHIQAAR-~-KGNIQLRNTKL~NARKALETTALQ 625
+ A+ + + A SG+LHI +A +Q NT L N + A+E++
Sbjct: 563 IAARERLDIGAREIENREAALLSSSGDLHIGSALNGSRQVQGANTSLHNRSAAIESS-~- 6109
Query: 626 GNI 628
GNI
Shjct: 620 GNI 622
Score = 37.5 bits (8S5), Expect = 0.53
Identities = 87/432 (20%), Posatives = 159/432 (36%), Gaps = 62/432 (14%) '
Query: 239 LOGKLOGKNLAVSTGPOKVDYASGEISAGTAAGTKPTIALDTAALGGMYADSITLIAXEK 298
LOG LQGKN+ + G + +G I A A K A 4+ 48T +
Sbjct: 1023 LQGDLOGKNIFAAAGSDITN--TGSIGAENALLLK-----—-- ASNNIESRSETRSNQNE 1072
Query: 299 GVGVKNAGTLEAAKQLIVTSSGRI--ENSGRIATTADGTEASPTYLXIETTEKGAXG-TF 355
VNG +A L 4G+ + I TA ET+ GT
Sbjct: 1073 QGSVRNIGRV-AGIYLTGRONGSVLLDAGNNIVLTAS—=—======== ELTNQSEDGQTV 1120
Query: 356 ISNGGRIESKGLLVIETGEDIXLRNGAVVQONNGSRPATTVLNAGHNLVIESK----~-- T 408
++ GG I S + I + Vst + +T+ G NL + +K
Sbjct: 1121 LNAGGDIRSDTTGISRNONTIFDSDNYVIRKEQNEVGSTIRTRG-NLSLNAKGDIRIRAA 1179
Query: 409 NVNNAKGSXNLSAGGRTTINDATIQAGSS-------- VYSSTKGDTXLGENTRIIAENVT 460
vV + +G L+AG D  ++AG + Y+ G + TR +
Sbjct: 1180 EVGSEQGRLKLAAG---—- RDIKVEAGKAHTETEDALKYTGRSGGGIKQOKMTRHLKNONG 1234
Query: 461 VLSNGSIGSAAVIEAKDTAHIESGKPLSLETSTVASNIRLNNGNIKGGKQLALLADDNIT 520
+G++ +I +G + + T+ S NN 4K + + A+ N
Sbjct: 1235 QAVSGTLDGKEIILVSGRDITVTGSNIIADNHTILS--RKNNIVLKARETRSRSAEMNKK 1292
Query: 521 AKTTNLNTPG-NLYVHTGKDLNLNVDKDLSAASIHLKSDN-—--—-- ABHITGTSKTLTA 572
K+ + + G + KD N + +§ + SN HT T T+++
Sbjct: 1293 EKSGLMGSGGIGETAGSKKDTQTNRSETVSHTESVVGSLNGNTLISAGKHYTQTGSTISS 1352
Query: 573 SK-DMGVERAGXXXXXXXXXXAXSGNLHIQAAKG-———— NIQLRNTKLNAAKALETTALQG 626
+ D+G+ +G + o+ KG ++ + NT + A A++ G
Sbjct: 1353 PQGDVGISSGKISIDAAQNRYSQESKQVYEQKGVTVAISVPVVNTVMGAVDAVKAVQTVG 1412
Query: 627 NIVSDGLHAVSA 638
+  ++A++A
Sbjct: 1413 KSKNSRVNAMAR 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
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>
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109 & () -3 10%nG'e§desd 109 & ()-3 10% & ()-3 10% & () - BDEROTBgMAG0I3
1099 & ()-3 1099 & ()-3 10% & ()-3 109 &%)-3 10A & ()-3 109 & () -~ SW:3 3
109 & ()-3 10% & ()-3 109 & SokK+i3 109 & () -3
o (173 10n e (s b iRl b B B S 1o ()75

0, ! - 0 ! G CA TG" C TT TCAS |J
109% & () <3 10% & (iéis ﬁ%&“@ ééi@iﬁg § Rc L0 g:%mg eenglo) 10) 3
1099 & () -3 109 & (3213 Soonlencne Cnaacncoer ?’;2:21?22:; i ﬁéﬁ@iﬁ’:ﬁiﬁ

351 CGGCAGTACC GTCTCCAGCC CCGAGGGGCG CAATACCGTC ACAGCCAAAW

401 GCATAGATGT AGAGTTCGCA AACAACCGGT ATGCCACTGA CTACGCCCAT

’ 10 451 ACCCRGGGAA CAARARGGCC TTACCGTCGC CCTCAATGTC CCGGTTGTCC

501 ARGCTGCACA AAACTTCATA CAAGCAGCCC ARRATGTGGG CAAAAGTARA

551 ABRTARACGCG TTARTGCCAT GGCTGCAGCC AATGCTGCAT GGCAGAGTTA

601 TCAAGCRACC CAACAAATGC AACAATTTGC TCCAAGCAGC AGTGCGGGAC

651 AAGGTCARAA CTACAATCAAR AGCCCCAGTA TCAGTGTGTC CATTAC.TAC

15 701 GGCGAACAGA ARAGTCGTAA CGAGCAAAAA AGACATTACA CCGARgCGGC

751 AgCAAGTCAA ATTATCGGCA AAGGGCAAAC CACACTTGCG GCARCAGGAA

801 GTGGGGAGCA GTCCARTATC AATATTACAG GTTCCGATGT CATCGGCCAT

851 GCAGGTACTC C.CTCATTGC CGACAACCAT ATCAGACTCC AATCTGCCAA

901 ACAGGACGGC AGCGAGCARA GCARARACAA AAGCAGTGGT TGGAATGCAG

20 951 GCGTACGTnn CAAAATAGGC ARCGGCATCA GGTTTGGAAT TACCGCCGGA

1001 GGAAATATCG GTAARGGTRR AGRGCAAGGG GGARGTACTA CCCACCGCCA

1051 CACCCATGTC GGCAGCACRA CCGGCARAAC TACCATCCGA AGCGGCGGGS

1101 GATACCACCC TCAAAGGTGT GCAGCTCATC GGCAAAGGCA TACAGGCAGA

1151 TACGCGCARC CTGCATATAG AAAGTGTTCA AGATACTGAA ACCTATCAGA

25 1201 GCAARCAGCA AAACGGCAAT GTCCAAGTTE ACTGTCGGTT ACGGATTCAG

1251 TGCARGCGGC AGTTACCGCC AAAGCAARGT CARAGCAGAC CATGCCTCCG

1301 TAACCGGGCA ARgCGGTATT TATGCCGGAG AAGACGGCTA TCARATYAAR

1351 GTyAGAGACA ACACAGACCT yAAGGGCGGT ATCATCACGT CTAGCCAAAG

1401 CGCAGAAGAT AAGGGCAARA ACCTTTTTCA GACGGCCACC CTTACTGCCR

30 1451 GCGACATTCA ARACCACAGC CGCTACGAAG GCAGAAGCTT CGGCATAGGC

1501 GGCAGTTTCG ACCTGAACGG CGGCTGGGAC GGCACGGTTA CCGACAAACA

1551 AGGCAGGCCT ACCGACAGGA TAAGCCCGGC AGCCGGCTAC GGCAGCGACG

1601 GAGACAGCAA ARACAGCACC ACCCGCAGCG GCGTCARCAC CCACAACATA

) 1651 CACATCACCG ACGAAGCGGG ACAACTTGCC CGAACAGGCA GGACTGCARA

35 1701 AGARACCGAA GCGCGTATCT ACACCGGCAT CGACACCGAA ACTGCGGATC
1751 AACACTCAGG CCATCTGABRA ARCAGCTTCG AC...

This corresponds to the amino acid sequence <SEQ ID 64; ORF116>:

1 ..RFIHDEAVGS NIGGGKMIVA AGODINVRGX SLISDKGIVL KAGHDIDIST
S1 AHNRYTGNEY HESXXSGVMG TGGLGFTIGN RKTTDDTDRT NIVHTGSIIG
40 101 SLNGDTVTVA GNRYRQTGST VSSPEGRNTV TAKXIDVEFA NNRYATDYAH
151 TQEQKGLTVA LNVPVVQAAQ NFIQAAQNVG KSKNKRVNAM BAAANAAWQSY
201 QATQOMOQFA PSSSAGQGQN YNQSPSISVS IXYGEQKSRN EQKRHYTERA
251 ASQIIGKGOT TLAATGSGEQ SNINITGSDV IGHAGTXLIA DNHIRLQSAK
301 QDGSEQSKNK SSGWNAGVRX KIGNGIRFGI TAGGNIGKGK EQGGSTTHRH
45 351 THVGSTTGKT TIRSGGDTTL KGVQLIGKGI QADTRNLHIE SVQDTETYQS
401 KQONGNVQVT VGYGFSASGS YRQSKVKADH ASVTGQSGIY AGEDGYQIKV
451 RDNTDLKGGI ITSSQSAEDK GKNLFQTATL TASDIQNHSR YEGRSFGIGG
501 SFDLNGGWDG TVTDKQGRPT DRISPAAGYG SDGDSKNSTT RSGVNTHNIH
551 ITDEAGQLAR TGRTAKETEA RIYTGIDTET ADQHSGHLKN SFD...

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:

Orfllé: 6 EAVGSNIGGGKMIVAAGQDINVRGXSLISDKGIVLKAGHDIDISTAHNRYTGNEYHESXX 65
+AV + G ++I+ +G+DI V G ++14D +L A ++I + A R E ++
55 PspA: 1 235 QAVSGTLDGKEIILVSGRDITVTGSNIIADNHTILSAKNNIVLKAAETRSRSAEMNKKEK 1294

Orfllé: 66 XXAXXXXXX KX KX XNRKXXX XXX RTNIVRTGSIIGSLNGDTVTVAGNRYRQTGSTVSSPE 125
++K + HT S++GSLNG+T+ AG Y QTGST+SSP+
Psph: 1295 SGLMGSGGIGFTAGSKKDTQTNRSETVSHTESVVGSLNGNTLISAGKHYTQTGSTISSPQ 1354

60



10 & ()-3 10%9 & ()-3 10%9 & ()-YoN-2 109 & ()- nmlON & ()- !'s10% & ( N-PQUL 7007
,YZI0W & ()- 10% & ()- Y(mO0% & ()-10)Y|[:-2 ;&L10%) O& ()- &L10%-& ()-
&L10% & ()- *&WAWB&s()- 109 & ()- 109 & ()-"' <Pu|[: -2 pcis¥bero ) -
109 & ()- 8 10%&()- 109 & ()- 10% & ()96- &L10% & ()- uvh>-2 )?td

Y! #8310% & () - 8$10% & () - &$109% & () - &$10% & () - &$10% & () - pF*&$10%9 & () -) 2t
d

Orfll6: 126 GRNTVTAKXIDVEFANNRYATDYAHTQEQKGLTVALNVEPXXXX~--XXXXXXXXXXXGKS 182
KG+TVA++VP

;/! ;)#fﬁéo% & () - &$080 &%) ﬂaﬁﬂs@%&b@m&ﬁﬂs@@dyzﬁk@mwm@w&h@mﬂ&mmx«&$10% & (

N t NYN SPSISVSIXYGE KSRN

Y1 #8$10% é, ()-&$?|.r6{)}¢6'&;8(3) 6)(%()(xxxw§sy%t§%_ %FA PSSSAG qQ %&%&(}O & )-)2td

Y! #8$10% & () - 83103 &4} %WRWGV%%%P&NW@RZW&ﬁW%% 836(5) &) 7t d

Y! #&$3g.‘g;/%§% ((&) (3&$&:@ 0&2 1) -=QBLOLAPS Q%gl‘ E&ﬁ r@Pdpiofy F;ﬁ%%@&bw&ﬁm ()-Y)?t

d Y'# 0 €

Y! #&$10% & () - &$ % /q%%ééga}()&@ ) /5%% tJ* &$1(;.£)L (g’ i%%&() ) ?
td

6: 301 QDGSEQSKNKSSGWNAGVRXKIGNGIRFGITAXXXXXXXXXXXXSTTHRHTHVGSTTGKT 36
T +R++H+GS

8\% #00/%10((’/%5&) ()d&&m% R orrBER LI GnA A &I GI@%E&A@W@@@@mmr%W/mao% & ()-
1 9 t GV LIGKGI ADTRNLHI SVQDT QSKQQNGNVQVTVGYG SASGS 420

VI #8$109 & () - 8$10% &328 R e AP o R é& g0)-) ot
Y! #8$10% 4 () - &$TOYY &) AERTHVGE® GK?X‘?@“&%&%&WM Eys Vﬁ%“%zﬁi% 1909t d

Y #8$1099 & () - 83400 8hxr) vEBERAYRY Ggseﬁadﬁﬁlﬂ{m%miﬁg@s&h )cm&ﬁm%e& ()-)?td
Y1 #8$10% & () - &$;sg% & i) yﬁm@@m G T AGBtr Blrvens trerh o QbR S 109 & () -) 2t
d Y #&$10% & ( 1099 & ( &$1 (1%3 uY9*&$1&$10°/()& ()- &$10%& ()-)2td
Y! #8$10%% () - &$T6b}6 &‘“(1) é@ V=*%$183$10% & ()-&$10% & ()-) ?td

Y! #&$10% & () - &$69%) 8170 WSSO p&h smsr @-bB* &$18$10% & () - &$10% & () -) ’7td

Y! #&$10%) & . g 7 )
Vi ses100 & (P ERTDA 0 @8@*&*81’ o AR ittty ¢
+1099 & () - sniopysgeopld be ugiyl amgng, Tqr yaccipeppodipgogtics. | <vU4 2 "10% &' () -
S10%.(L& ()-& s10%)L& ()-& *Y(ml0%)L& ()-10)10)10) 31109 & ()-3H8; a|[: vU4
2 F " 10%3p& @kafipi994) L& ()- $ "10%& ()- <"10%)L& ()- ?"10% & ()-

10%.) L& ()-a' p/T[ vUd 2 @10%0) T& ()-m @109%2) Z& ()- || @10% & ()- f@
109) X& () - fri® b06kind siirt(a) DNE seqherid whsSdeqifida]ik Vmenikdridls <SEQUDFA L' () -
-#10%0) Q&' () - nz-#10%9 & ()- @10%)] & () m8@10%) & ()-m
@10%.) L& m 3| [ : VU4 - 2cRATEODACFETRE QA oL moo & z
#10%) be Q? " o &R tata A§~§ e faciatety SEOORE 004 Ly ()- 11

10%_ L&' /10%_ L AG 'HG TGCG. 'IIE ATAGGCAGCT

(mioz%t) Lg' ()I SbA4)10 (L)2 Gcggﬁﬁ%@ﬁﬁ %A%%'{&g&ﬁ%%&)- L109%&& () -
" MLOYK&E! 10L) L1%8L) L 5 PAGEY 1008 ( ) -
109X&&! ()()910%&& ) gg%ﬁgﬁﬁ%ﬁﬁ G‘%ﬁsﬁgfe/gﬁ 991%0/?)3(&& ()- -9

, 109X&&' @9- Thip QIR {hy ampine poj¢

1095&&' () - gsvy7| [ : AALOL)L2 *nnow&& W N[LO%(&& () Y109X&8&' () -
Y100X88! ()~ 9Y(109MER (fisckpsuceeataians byt et cce ()
“0Z10%KEE ()- - 10MKEEERROIG wTAVBOBE HASTPLER: 10%(&& (30 +10%<&& () - gGA10X82

£03%.0% g %
11006 & () - 10XEETERNE of Gisfrnb s o By 8o ﬁ”i‘?éa?@% Al Jofiins,

U'19% 39%40% [g & ()-3%40% [g & ()-3%0% [g & ()--.STUV\ ~bBG410X82 394.0%
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 TGAAAAGCTC ACAATTTTAC AGACGGCATT TGTTATGCAA
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& ()0 gl mvuveCH 0N SIRIIEN KSR RS T 298%40% [ g

& ()-3%0% [g & () 1:3%10Xercenncc AGGTACWACT GGCGTACGAC AARTGGGACT ATAAACAGGA
201  AGGCTTAACC GGAGCCGGAG CAGCGATTAT TGCGCTGGCT GTTACCGTGG
5 251  TTACTGCGGG CGCGGGAGCC GGAGCCGCAC TGGGCTTAAA CGGCGCGGCC
301  GCAGCGGCAR CCGATGCCGC ATTCGCCTCG CTGGCCAGCC AGGCTTCCGT
351  ATCGCTCATC AaCARCARAG GCAATATCGG TAaCACCCTG AAAGAGCTGG
401  GCAGAAGCAG CACGGTGAAA ARTCTGATGG TTGCCGTCGE tACCGCAQGC
451  GTagCcgaCA ARATCGGTGC TTCGGCACTG AACAATGTCA GCGATAAGCA
10 501  GTGGATCAAC AACCTGACCG TCAACCTGGC CAATGCGGGC AGTGCCGCAC
551  TGATTAATAC CGCTGTCAAC GGCGGCAGCC tgARAGACAA TCTGGAAGCG
601  AATATCCTTG CGGCTTTGGT GAATACTGCG CATGGAGAAG CAGCCAGTAA
651  AATCAARCAG TTGGATCAGC ACTACATTAC CCACARGATT GCCCaTGCCA
701  TAGCGGGCTG TGCGGCTGCG GCGGCGAATA AGGGCARGTG TCAGGATGGT
15 751  GCGATAQGTG CGGCTGTGGG CGAGATAGTC GGGGAGGCTT TGACAAACGG
801  CARAAATCCT GACACTTTGA CAGCTAAAGA ACGCGAACAG ATTTTGGCAT
851  ACAGCAAACT GGTTGCCGGT ACGGTAAGCG GTGTGGTCGG CGGCGATGTA
901  AATGCGGCGG CGAATGCGGC TGAGGTAGCG GTGARARATA ATCAGCTTAG
951  CGACAAAtGA

20  This corresponds to the amino acid sequence <SEQ ID 68; ORF41>:

25

1
51
101
151
201
251
301

. »QCRLKSSQFY
NWNQVXLAYD
AARTDAAFAS
VADKIGASAL
NILAALVNTA
AIGAAVGEIV
NAAANAAEVA

RRHLLCKYIY
KWDYKQEGLT

RFPIYCPXAC
GAGAAIIALA

VAEDTPYACY LXQLQVTKDV
VIVVTAGAGA GAALGLNGRA

LASQASVSLI
NNVSDKQWIN
HGEAASKIKQ
GEALTNGKNP
VKNNQLSDK*

NNKGNIGNTL
NLTVNLANAG
LDQHYITHKI
DTLTAKEREQ

KELGRSSTVK NLMVAVATAG
SARLINTAVN GGSLKDNLEA
AHATIAGCAAR AANKGKCQDG
ILAYSKLVAG TVSGVVGGDV

Further work revealed the complete nucleotide sequence <SEQ ID 69>:
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51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951

1001
1051
1101
1151
1201
1251
1301
1351
1401
1451
1501
1551
1601
1651
1701
1751
1801
1851

ATGCAAGTAA
TGARGACACC
ACGTCARCTG
CAGGARGGCT
CGTGGTTACT
CGGCCGCAGC
TCCGTATCGC
GCTGGGCAGA
CAGGCGTAGC
AAGCAGTGGA
CGCACTGATT
AAGCGAATAT
AGTARARATCA
TGCCATAGCG
ATGGTGCGAT
AACGGCARAAR
GGCATACAGC
ATGTAAATGC
CTTAGCGACA
CRAACAGAAT
ARAATGTTGC
ATATCCCGTA
TAGTAGAAGC
ATGAATGGTA
TTACAGTCTT
CARTACAARG
TTTCAGGAGT
CAAAATACAC
TACAAACCTA
AGGGCATTAA
TCACGAGGAG
TACCCGAATT
ATGGTGGATT
ABATTTTCTG
AGGATATTCA
TATCGGARAG
ARATTTAGAT
CCCAGAATAA

ATATTCAGAT
CCCTACGCTT
GARCCAGGTA
TAACCGGAGC
GCGGGCGCGE
GGCARCCGAT
TCATCAACAA
AGCAGCACGG
CGACAAAATC
TCARCAACCT
AATACCGCTG
CCTTGCGGCT
ARCAGTTGGA
GGCTGTGCGG
AGGTGCGGCT
ATCCTGACAC
AAACTGCTTG
GGCGGCGAAT
AAGAGGGTAG
ARTCCTCAAC
TGATAAAAGA
GTACTGAATG
CTTCATTCAT
TAARTTATTC
ATCATTTGAA
CCTTTATCCG
TAATCCTAGA
CTATTACTAR
AAARGACATC
AGGAGCCCAT
GACGCGTARA
ARATATGAGA
TAAGGAAARTT
ATGATAAAAT
AAAGCCTCTA
AARAAATGTC
CATATTTTGA

TCCCTATATA
GCTATTTGAA
CARCTGGCGT
CGGAGCAGCG
GAGCCGGAGC
GCCGCATTCG
CARAGGCAART
TGAAAAATCT
GGTGCTTCGG
GACCGTCAAC
TCAARCGGCGG
TTGGTGAATA
TCAGCACTAC
CTGCGGCGGC
GTGGGCGAGA
TTTGACAGCT
CCGGTACGGT
GCGGCTGAGG
AGAATTTGAT
TGTGCAGARA
CTTGCTGCTT
TAGAACARTC
CTTGGGARAGC
AGCAAATCTT
TACTGCTGCT
AATGGATGTC
TTCATTCCAR
TGTCAAATAC
TGGCAAATGC
AACCGCACCA
ATCTGAAACC
TTCCTACACT
TCARGTATAR
ACTTCAAATG
RAARTTGCTCA
ATTCAATTCT
TGTARATACA

CTGCCCAGAT
ACAGCTCCRA
ACGACAARTG
ATTATTGCGC
CGCACTGGGC
CCTCGCTGGC
ATCGGTAACA
GATGGTTGCC
CACTGAACAA
CTGGCCAATG
CAGCCTGAAR
CTGCGCATGG
ATTACCCACA
GAATAAGGGC
TAGTCGGGGA
ARAGAACGCG
AAGCGGTGTG
TAGCGGTGAA
AACGAAATGA
AAATACTGTA
CGATTGCAAT
AGARAACARC
AGGTCTAATT
ACACCCAAGC
ARATCTTGGC
CGACCAAGGT
TACCAAGAGG
CCGGARGGCA
TGATGGTTTT
ATTTTATGGC
CAAACTGATA
AGACAGGACA
AARACTGTTTA
GCTCARAATG
ARATGARAGA
CAGAAACCTT
GGAAGAATTA

GCGTGCGTGC
GTCACCAAAG
GGRCTATARA
TGGCTGTTAC
TTAARCGGCG
CAGCCAGGCT
CCCTGARAGA
GTCGCTACCG
TGTCAGCGAT
CGGGCAGTGC
GACAATCTGG
AGAAGCAGCC
AGATTGCCCA
AAGTGTCAGG
GGCTTTGACA
AACAGATTTT
GTCGGCGGCG
ARAATAATCAG
CTGCATGCGC
AARAAGTATC
ATGTACGGAT
ATTTGATCGA
GGTAARGATG
AGATTTGGCT
TTCAATCGGG
TATACACTTA
GTTTGTAAAR
TCAGTTTCGA
AGTCAAARAC
AGAACTAAAT
TTGAAGGCAT
GGTAARCCTG
TAATCCTAAA
CTGCTTCRCA
ACTAAATCAA
TGACGGAATC
CAAACATTCA
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51
101
151
201
251
301
351
401
451
501
551
601

MQVNIQIPYI
QEGLTGAGAA

LPRCVRAEDT
IIALAVTWT

PYACYLKQLQ
AGAGAGAALG

SVSLINNKGN
KOWINNLTVN
SKIKQLDQHY
NGKNPDTLTA
LSDKEGREFD
ISRSTECRTI
LOSYHLNTAA
ONTPITNVKY
SRGGRVKSET
KFSDDKILQOM
KFRSYFDVNT

IGNTLKELGR
LANAGSAALI
ITHKIAHAIA
KEREQILAYS
NEMTACAKQN
RKQHLIDSRS
KSWLQSGNTK
PEGISFDTNL
QTDIEGITRI
AQNAASQGYS
GRITNIHPE*

SSTVKNLMVA
NTAVNGGSLK
GCAAARANKG
KLVAGTVSGV
NPQLCRKNTV
LHSSWEAGLI
PLSEWMSDOQG
KRHLANADGF
KYEIPTLDRT
KASKIAONER

VTKDVNWNQV
LNGARARRTD
VATAGVADKI
DNLEANILAA
KCODGAIGRA
VGGDVNAAAN
KKYQNVADKR
GKDDEWYKLF
YTLISGVNPR
SQKQGIKGAH
GKPDGGFKEI
TKSISERKNV

QLAYDKWDYK
ARFASLASQA
GASALNNVSD
LVNTAHGEAA
VGEIVGEARLT
AREVAVKNNQ
LAASIRICTD
SKSYTOQADLA
FIPIPRGFVK
NRTNFMAELN
SSIKTVYNPK
IQFSETFDGI

Computer analysis of this amino acid sequence predicts a transmembrane domain, and homology

with an ORF from N.merngitidis (strain A) was also found.

ORF41 shows 92.8% identity over a 279aa overlap with an ORF (ORF41a) from strain A of N.

meningitidis.

orf4l.pep

orfdla

orfd4l.pep

orfdla

orfdl.pep

orfdla

orfdl.pep

orfdla

orfdl.pep

orfdla

orfdl.pep

orfdla

10

70

20

80

30

90 1

40 50 60 69
YRRHLLCKYIYRFPYIYCPXACVAEDTPYACYLXQLQVTKDVNWNQVXLAYDKWDYKQEGL

st UL Pbrbe bt

YLKQLOVAKNINWNQVQLAYDRWDYKQEGL

10

20 30

00 110 120 128

TGAGAAIIALAVTVVTAGAGAGAALGLNGAAAAAT DARFASLASQASVSLINNKGNIGNT
LUV EETCR s e s 0 ht bl LR R TR i e e e e e
TEAGAAIIALAVTVVTSGAGTGAVLGLNGAXAAATDAAFASLASQRSVSFINNKGDVGKT

40 50 60 70 80 90

130 140 150 160 170 180 189
LKELGRSSTVKNLMVAVATAGVADKIGASALNNVSDKOWINNLTVNLANAGSAALINTAV
CLERTLERE v Rt crer et et errrerterrvbeet i beeeeneetiel
LKELGRSSTVKNLVVAAATAGVADKIGASALXNVSDKOWINNLTVNLANAGSAALINTAV

100 110 120 130 140 150

190 200 210 220 230 240 249
NGGSLKDNLEANILAALVNTAHGEAASKIKQLDQHYITHKIAHATIAGCARAAANKGKCQD
PEELUED T bt b e et et v e b s bbb e ety
NGGSLKDXLEANILAALVNTAHGEAASKIKQLDQHYIVHKIAHATIAGCAARARNKGKCQD

160 170 180 130 200 210

250 260 270 280 290 300 309
GALGARVGEIVGERLTNGKNPDTLTAKEREQILAY SKLVAGTVSGVVGGDVNARANRAEV
RN NN AN RN RN AR R RN A RN RN RN R AR RN R RA R
GAIGAAVGEIVGEALTNGKNPDTLTAKEREQILAY SKLVAGTVSGVVGGDVNAAANAREV

220 230 240 250 260 270

310 320
AVKNNQLSDKX
IRRERRRAR!
AVKNNQLSDXEGREFDNEMTACAKQONX PQLCRKNTVKKYQNVADKRLAASIAICTDISRS
280 290 300 310 320 330

A partial ORF41a nucleotide sequence <SEQ ID 71> is:

51
101
151

. - TATCTGAAAC AGCTCCAAGT AGCGAAAAAC ATCARACTGGRA ATCAGGTGCA
GCTTGCTTAC GACAGATGGG ACTACAAACA GGAGGGCTTA ACCGAAGCAG
GTGCGGCGAT TATCGCACTG GCCGTTACCG TGGTCACCTC AGGCGCAGGA
ACCGGAGCCG TATTGGGATT AAACGGTGCG NCCGCCGCCG CAACCGATGC



[g & ()-3%0% [g & ()-#UYOGA10X83% 0% [g & ()-3%0% [g & ()-)2 19 JuL 200
U 198%.0% [g & ()-3%0% [g & ()-3%0% [g & ()-# dhij kuY=GA10X83%.0% [ g
& ()-3%40% [g & ()-)? U 198%0% [g & ()- . 390% (g & ()

& () -kl ~bBALOYRIMTYg [g & ()-3%40% [g & ()-)? U 1%%6%&?/%&43 - 394.0%
[g & ()-3%0% [g & ()-uY=(A10X&3%40% 19 & ()-3%40% [g & ()-)? U' 1939%4.0%y
[0 & ()-3%0% [ 28 () na%0YY rhrofict ed:bCAL0XEB5BRA0MCHS & () - 3910% [

' - ' 102204 07251 AAGGCGATGT CGGCAAAACC CTGAAAGAGC TGGGCAGAAG CAGCACGGTG
& ( ) ) '7 U 1 /(33 /(io /@ AAARATCTGG TGGTTGCCGC CGCTACCGCA GGCGTAGCCG ACARAATCGG
351 CGCTTCGGCA CTGANCAATG TCAGCGATAA GCAGTGGATC AACAACCTGA
5 401 CCGTCRAACCT AGCCAATGCG GGCAGTGCCG CACTGATTAA TACCGCTGTC
451 BACGGCGGCA GCCTGARAGA CANTCTGGAA GCGAATATCC TTGCGGCTTT
501 GGTCARTACC GCGCATGGAG AAGCAGCCAG TAAAATCARA CAGTTGGATC
551 AGCACTACAT AGTCCACAAG ATTGCCCATG CCATAGCGGG CTGTGCGGCA
601 GCGGCGGCGA ATARGGGCAA GTGTCAGGAT GGTGCGATAG GTGCGGCTGT
10 651 GGGCGAGATA GTCGGGGAGG CTTTGACAAR CGGCARAAAT CCTGACACTT
702 TGACAGCTAR AGAACGCGAA CAGATTTTGG CATACAGCAA ACTGGTTGCC
751 GGTACGGTAR GCGGTGTGGT CGGCGGCGAT GTAAATGCGG CGGCGAATGC
801 GGCTGAGGTA GCGGTGRAAR ATAATCAGCT TAGCGACNAA GAGGGTAGAG
851 AATTTGATAA CGARATGACT GCATGCGCCA AACAGAATAN TCCTCAACTG
15 901 TGCAGAARAA ATACTGTAAA ARAGTATCAA AATGTTGCTG ATAAAAGACT
951 TGCTGCTTCG ATTGCAATAT GTACGGATAT ATCCCGTAGT ACTGAATGTA
1001 GAACAATCAG AABACAACAT TTGATCGATA GTAGAAGCCT TCATTCATCT
1051 TGGGAAGCAG GTCTAATTGG TARAGATGAT GAATGGTATA AATTATTCAG
1101 CAAATCTTAC ACCCAAGCAG ATTTGGCTTT ACAGTCTTAT CATTTGAATA
20 1151 CTGCTGCTAA ATCTTGGCTT CAATCGGGCA ATACARARGCC TTTATCCGAA
1201 TGGATGTCCG ACCAAGGTTA TACACTTATT TCAGGAGTTA ATCCTAGATT
1251 CATTCCAATA CCAAGAGGGT TTGTAAAACA ARATACACCT ATTACTAATG
1301 TCAAATACCC GGARGGCATC AGTTTCGATA CARACCTANA ARGACATCTG
1351 GCAAATGCTG ATGGTTTTAG TCARRGRACAG GGCATTARAG GAGCCCATAA
25 1401 CCGCACCAAT NTTATGGCAG AACTAAATTC ACGAGGAGGA NGNGTAAAAT
1451 CTGAAACCCA NACTGATATT GAAGGCATTA CCCGAATTAA ATATGAGATT
1501 CCTACACTAG ACAGGACAGG TABACCTGAT GGTGGATTTA AGGAAATTTC
1551 AAGTATAAARA ACTGTTTATA ATCCTARAAR NTTTTNNGAT GATAAAATAC
1601 TTCARATGGC TCAARNATGCT GNTTCACAAG GATATTCAAA AGCCTCTAAA
30 1651 ATTGCTCARA ATGARAGAAC TAAATCAATA TCGGAARGAA AAAATGTCAT
1701 TCAATTCTCA GAAACCTTTG ACGGAATCAA ATTTAGANNN TATNTNGATG
1751 TAAATACAGG AAGAATTACA AACATTCACC CAGAATAA
This encodes a protein having the partial amino acid sequence <SEQ ID 72>:
1 YLKQLQVAKN INWNQVOLAY DRWDYKOEGL TEAGAAIIAL AVTVVTSGAG
35 51 TGAVLGLNGA XAAATDAAFA SLASQASVSF INNKGDVGKT LKELGRSSTV
101 KNLVVAAATA GVADKIGASA LXNVSDKOWI NRLTVNLANA GSAALINTAV
' 151 NGGSLKDXLE ANILAALVNT AHGEAASKIK QLDQHYIVHK IAHAIAGCAAR
201 AAANKGKCOD GAIGAAVGEI VGEALTNGKN PDTLTAKERE QILAYSKLVA
251 GTVSGVVGGD VNAAANAAEV AVKNNQLSDX EGREFDNEMT ACAKONXPQL
40 301 CRKNTVKKYQ NVADKRLAAS IAICTDISRS TECRTIRKQH LIDSRSLHSS
) 351 WEAGLIGKDD EWYKLFSKSY TQADLALQSY HLNTAAKSWL QSGNTKPLSE
401 WMSDQGYTLI SGVNPRFIPI PRGFVKQNTP ITNVKYPEGI SFDTNLXRHL
451 ANADGFSQEQ GIKGAHNRTN XMAELNSRGG XVKSETXTDI EGITRIKYEI
501 PTLDRTGKPD GGFKEISSIK TVYNPKXFXD DKILOMAQXA XSQGYSKASK
45 551 TIAQNERTKSI SERKNVIQFS ETFDGIKFRX YXDVNTGRIT NIHPE*
ORF41a and ORF41-1 show 94.8% identity in 595 aa overlap:
10 20
orfqla.pep YLKQLQVAKNINWNQVQOLAYDRWDYKQEGLTEAGAR
FEEEE T s s bET L bt hevied
50 orf4l-1 MQVNIQIPYILPRCVRAEDTPYACYLKQLOVTKDVNWNQVOLAYDKWDYKQEGLTGAGAR
10 20 30 40 50 60
40 50 60 70 80 90
orfdla.pep IIALAVTVVTSGAGTGAVLGLNGAXAAATDARFASLASQASVS FINNKGDVGKTLKELGR
55 PEEERREE s e e et DOV e R ey b be bt
orf4l-1 IIALAVTVVTAGAGAGAALGLNGAARARTDAAFASLASQASVSLINNKGN IGNTLKELGR
70 80 90 100 110 120
100 110 120 130 140 150
60 orf4la.pep SSTVKNLVVAAATAGVADKIGASALXNVSDKOWINNLTVNLANAGSAALINTAVNGGSLK
AR R RN RN RN AN R R N RN RN R RN AR RN E R RN NRRREA N
orf4l-1 SSTVKNLMVAVATAGVADKIGASALNNVSDKQWINNLTVNLANAGSAALINTAVNGGSLK
130 140 150 160 170 180
65 160 170 180 190 200 210

orf4la.pep

DXLEANILAALVNTAHGEAASKIKQLDOHYIVHKIAHATIAGCAAAAANKGKCQDGAIGAR
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190 200 210 220 230 240
220 230 240 250 260 270
orf4la.pep VGEIVGEALTNGKNPDTLTAKEREQILAYSKLVAGTVSGVVGGDVNAAANAAREVAVKNNQ
AR AR R R R R R R R R R R A AR RN
orf4l-1 VGEIVGEALTNGKNPDTLTAKEREQILAYSKLVAGTVSGVVGGDVNAAANAAEVAVKNNQ
250 260 270 280 290 300
280 290 300 310 320 330
orf4la.pep LSDXEGREFDNEMTACAKQNX POLCRKNTVKKYQNVADKRLAASIAICTDISRSTECRT I
PEC RETEEr et bbb e e b e e e i i e
orfal-1 LSDKEGREFDNEMTACAKQNNPOLCRKNTVKKYONVADKRLARSIAICTDISRSTECRTI
310 320 330 340 350 360
340 350 360 370 380 390
orf4la.pep RKQHLIDSRSLESSWEAGLIGKDDEWYKLFSKSYTQADLALQSYHLNTARKSWLOSGNTK
PEETECERE PR b e e e b e e rey e b e e b bbb
orf4l-1 RKQHLIDSRSLHSSWEAGLIGKDDEWYKLFSKSYTQADLALQSYHLNTARKSWLOSGNTK
370 380 390 400 410 420
400 410 420 430 440 450
orf4la.pep PLSEWMSDQGYTLISGVNPRFIPIPRGFVKONTPITNVKYPEGISFDTNLXRHLANADGF
peereerererereeerrireereeyreereerrorererrerreerig e reeeeri el
orf4i-1 PLSEWMSDQGYTLISGVNPRFIPIPRGFVKQNTPITNVKYPEGISFDTNLKRHLANADGF
430 440 450 460 470 480
460 470 480 490 500 510
orf4la.pep SQEQGIKGAHNRTNXMAELNSRGGAVKSETXTDIEGITRIKYEIPTLDRTGKPDGGFKET
PPttt e trerbeevd rerer terrrreirrrer st
orfdl-1 SQKQGIKGAHNRTNFMAELNSRGGRVKSETQTDIEGITRIKYEIPTLDRTGKPDGGFKEI
490 500 510 520 530 540
520 530 540 550 560 570
orf4la.pep SSIKTVYNPKXFXDDKILOMAQXAXSQGYSKASKIAQNERTKSISERKNVIQFSETFDGI
VEEVURRERY T PP Rr ey v i e bR IV b i i by
orf4l-1 SSIKTVYNPKKFSDDKILOMAQNAASQGYSKASKIAQNERTKSISERKNVIQFSETFDGI
550 560 570 580 5980 600
580 590
orf4la.pep KFRXYXDVNTGRITNIBPEX
e it
orf4l-1 KFRSYFDVNTGRITNIHPEX
610 620

Amino acids 25-619 of ORF41-1 were amplified as described above. Figure 6 shows plots of

hydrophilicity, antigenic index, and AMPHI regions for ORF41-1.

Based on this analysis, it is predicted that this protein from N meningitidis, and its epitopes, could

be useful antigens for vaccines or diagnostics,

Example 17

The following DNA sequence was identified in N.meningitidis <SEQ 1D 73>

1 ATGGCAATCA TTACATTGTA TTATTCTGTC AATGGTATTT TARATGTATG
51 TGCAARAARGCA ARBAATATTC AAGTAGTTGC CAATAATAAG AATATGGTTC
101  TTTTTGGGTT TTTGGsSmrGC ATCATCGGCG GTTCAACCAR TGCCATGTCT
151 CCCATATTGT TAATATTTTT GCTTAGCGAA ACAGAAAATA AAAATCgTAT
201 CGTARAATCA AGCAATCTAT GCTATCTTTT GGCGBARATT GTTCAAATAT
251 ATATGCTAAG AGACCAGTAT TGGTTATTAA ATAAGAGTGA ATACGATTTA
301 ATATTTTTAC TGTCCGTATT GTCTGTTATT GGATTGTATG TTGGAATTCG
351 GTTAAGGACT AAGATTAGCC CAaATTTTTT TAAAATGTTA ATTTTTATTG
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The complete length ORF51a nucleotide sequence <SEQ ID 77> is:

1
51
101
151
201
251
301
351
401
451
501
551
601
651
701
751

This encodes a protein having amino acid sequence <SEQ ID 78>:

1
51
101
151
201
251

ATGCAAGAAA TAATGCAATC TATCGTTTTT GTTGCTGCCG
CGGAATTACA GGCATGGGAT TTCCGATGCT CGGTACAACC
TTATCATGCC ATTGTCTAAG GTTGTTGCCT TGGTGGCATT
TTAATGAGCT TGTTGGTTCT ATGCAGCART RACRRAAAGG
AGAGATTGTT TATTATTTAA AARACCTATAA ATTGCTTGCT
TCGTTGGCAG CATTTTGGGG GTGAAGTTGC TTTTGATACT
TGGCTGCTTT TACTGATGGC AATCATTACA TTGTATTATT
TATTTTAAAT GTATGTGCAA AAGCAAAAAA TATTCAAGTA
ATAAGARTAT GGTTCTTTTT GGGTTTTTGG CAGGCATCAT
ACCAATGCCA TGTCTCCCAT ATTGTTAATA TTTTTGCTTA
GAATAAAAAT CGTATCGCAA AATCAAGCAA TCTATGCTAT
AAATTGTTCA AATATATATG CTAAGAGACC AGTATTGGTT
AGTGAATACG GTTTAATATT TTTACTGTCC GTATTGTCTG
GTATGTTGGA ATTCGGTTAA GGACTAAGAT TAGCCCAAAT
TGTTAATTTT TATTGTTTTA TTGGTATTGG CTCTGAAARAT
GGTTTAATCA AACTTTAA

MQEIMOSIVF VAAAILHGIT GMGFPMLGTT ALAFIMPLSK
LMSLLVLCSN NKKGFWQEIV YYLKTYKLLA IGSVVGSILG
WLLLLMAIIT LYYSVNGILN VCAKAKNIQV VANNKNMVLFE
TNAMSPILLI FLLSETENKN RIAKSSNLCY LLAKIVQIYM
SEYGLIFLLS VLSVIGLYVG IRLRTKISPN FFKMLIFIVL

CAATACTGCA
GCATTGGCTT
ACCAAGCCTG
GTTTITTGGCA
ATCGGCAGCG
TCCAGTGTCT
CTGTCAATGG
GTTGCCARTA
CGGCGGTTCA
GCGAAACAGA
CTTTTGGCAA
ATTAARTAAG
TTATTGGATT
TTTTTTARRA
CGGGTATTCA

VVALVALPSL
VKLLLILPVS
GFLAGIIGGS
LRDQYWLLNK
LVLALKIGYS

GLIKL*

Based on this analysis, it is predicted that this protein from N menngitidis, and its epitopes, could

be useful antigens for vaccines or diagnostics.

Example 18

The following partial DNA sequence was identified in N.menngitidis <SEQ ID 79>

1
51
101
151
201
251
301

ATGAGACATA TGAAAATACA AAATTATTTA CTAGTATTTA
TATAGCCTTG ATAGTAATTA ATATAGTGTT TGGTTATTTT
TTGATTTTTT TGCGTTTTTG TTTTTTGCAA ACGTCTTTCT
TTATTATTTT TAGRARRRRA CRTARRARRAC AAATTATTGT
GATTTCTATT ATTATATGGA TGGTAATTCA TATTAGTATG
AATTTTATAR ATTTGAGCAT CAAATARAGG AACAARARATAT
ACTGGGGTGA TAAAACCACA TGATAGTTAT AATTATGTTT

TAGTTTTACA
GTTTTTCTAT
TGCTGTAAAT
TTTTATTGCC
ATAARTATAR
ATCCTCGATT
ATGACTCARA
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SS10% %&: () -' KKz Lcﬁ/i&%mu%ﬁ O RAe) masnrrer TrTTATTGCC
15 201 GATTTCTA’I‘T ATTATATGGA TGGTAATTCA TATTAGTATG ATARATATAA
' 251 AATTTTATAA ATTTGAGCAT CARATAAAGG AACAAAATAT ATCCTCGATT
301 ACTGGGGTGA TAAAACCACA TGATAGTTAT AATTATGTTT ATGACTCAAR
351 TGGATATGCT AAATTAAAAG ATAATCATAG ATATGGTAGG GTAATTAGAG
401 AARCACCTTA TATTGATGTA GTTGCATCTG ATGTTAARAAR TAAATCCATA
20 451 AGATTAAGCT TGGTTTGTGG TATTCATTCA TATGCTCCAT GTGCCAATTT
501 TATARAATTT GCAAARARAC CTGTTAAAAT TTATTTTTAT ARTCAACCTC
551 AAGGAGATTT TATAGATAAT GTAATATTTG ARATTAATGA TGGAAACAAA
601 AGTTTGTACT TGTTAGATAA GTATAAAACA TTTTTTCTTA TTGAAAACAG

651 TGTTTGTATC GTATTAATTA TTTTATATTT AAAATTTAAT TTGCTTTTAT
25 701 ATAGGACTTA CTTCAATGAG TTGGAARTAG

This corresponds to the amino acid sequence <SEQ ID 82; ORF82-1>:

1 MREMKNKNYIL LVFIVLHIAL IVINIVFGYF VFLFDFFAFL FFANVFLAVN

51 LLFLEKNIKN K&L.FLLPISI TIWMVIRISM INIKFYKFEH QIKEQNISSI

101 TGVIKPHDSY NYVYDSNGYA KLKDNHRYGR VIRETPYIDV VASDVKNKSI

30 151 RLSLVCGIHS YAPCANFIKF AKKPVKIYFY NQPQGDFIDN VIFEINDGNK
201 SLYLLDKYKT FFLIENSVCI VLIILYLKFN LLLYRTYFNE LE*

Computer analysis of this amino acid sequence reveals a predicted leader peptide.

A corresponding ORF from strain A of N.meningitidis was also identified:

Homology with a predicted ORF from N.meningitidis (strain A)
35  ORF82 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 MRHMKIONYLLVFIVLHIALIVINIVFGYFVFLFDFFAFLFFANVFLAVNLLELEKNIKN
(RN R R N N N R RN RN EAR R
40 orfs2a MRHMKNKNYLLVFIVLHITLIVINIVFGYFVFLFDFFAFLFFANV FLAVNLLFLEKN IKN
10 20 30 10 50 60
70 80 90 100 110 120
orfB82.pep KLLFLLPISIIIWMVIHISMINIKFYKFEHQIKEQNISSITGVIKPHDSYNYVYDSNGYA
45 FECPTEETI e rere ety e e e resrrebn e eererent
orff2a KLLFLLPISIIIWMVIHISMINIKFYKFEHQIKEQNISSITGVIKPHDSYNYVYDSNGYA
70 80 90 100 110 120
130 140 150 160 170

50 orff2.pep KLKDNHRYGRVIRETPYIDVVASDVKNKSIRLSLVCGIHSYAPCANFIKFVR

RN R R R RN NN RN RN RN AR RN NN RR NN EE:
orfB2a KLKDNHRYGRVIRETPYIDVVASDVKNKSIRLSLVCGIHSYAPCANFIKFAKKPVKIYFY

130 140 150 160 170 180
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ORF124a and ORF124-1 show 89.5% identity in 152 aa overlap:
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orfl24a MTAFSTTLISVAEGALVELQAVMAKAVNTTARCIFTVLSKDIFDFLFIFRFQTADFRLEFF
5 orfl24~1.pep RQSHADSVRLDFIFFSFRACQFQFARIVLSRQQQGLRLVALHLVDDRLLLRKCRLVALMY
PRI R e bbby tte bbb bbb s e s 1V bl b1
orfl2da RQSHADGVRLDFIFFSFRTRLFQFAGVVLSRQQOQGLRLVALHFLNDRLLLRKSRLVALMV

orfl24-1.pep RHSQARADKRDNGNRLPVIRQQFHEIHSRPPDASRX

10 AR AR RN RN AN RN AR AR AR RE
orfl24a RHROTRADKRDDGNRLPVIROQFREIHSRPPDVX

The complete length ORF124a nucleotide sequence <SEQ ID 89> is:

1 ATGACCGCCT TTTCGACAAC CTTAATTTCC GTAGCCGAGG GCGCGCTTGT
51 AGAGCTGCAA GCCGTGATGG CCAARAGCCGT CAATACAACC GCCGCCTGCA
15 101 TTTTTACGGT CTTGAGTAAG GACATTTTCG ATTTCCTTTT TATTTTCCGT
151 TTTCAGACGG CTGACTTCCG CCTGTTTTTT CGCCAARGCC ATGCCGACGG
201 CGTGCGCCTT GACTTCATAT TTTTTAGCTT CCGCACGCGC CTGTTCCAGT
251 TCGCGGGCGT AGTTTTGAGC CGACARACAGC AGGGCTTGCG CCTTGTCGCG
: 301 CTTCATTTTC TCAATGACCG CCTGCTGCTT CGCAAAAGCC GACTTGTAGC
20 351 CTTGATGGTG CGACACCGCC ARACCCGTGC CGACAAGCGC GATGATGGCA
401 ATCGGTTGCC AGTTATTCGC CAGCAGTTTC ACGAGATTCA TTCTCGACCT
451 CCTGACGTTT GA

This encodes a protein having amino acid sequence <SEQ ID 90>:

1 MTAFSTTLIS VREGALVELQ AVMAKAVNTT ARCIFTVLSK DIFDFLFIFR
25 51 FQTADFRLFF RQSHADGVRL DFIFFSFRTR LFQFAGVVLS RQOQGLRLVA
101 LHFLNDRLLL RKSRLVALMV RHRQTRADKR DDGNRLPVIR QQFHEIHSRP

151 ©PDV*

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.
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ORF Primer Sequence Restriction sites
ORF 38 | Forward |CGCGGATCCCATATG-TCGCCGCARRATTCCGA BamHI-Ndel
Reverse CCCGCTCGAG-TTTTGCCGCGTTAAARGC Xhol
ORF 40 | Forward | CGCGGATCCCATATG-ACCGTGAAGACCGCC BamHI-Ndel
Reverse CCCGCTCGAG-CCACTGATARCCGRCAGA Xhol
ORF 41 | Forward | CGCGGATCCCATATG-TATTTGAAACAGCTCCARG BamHI-Ndel
Reverse CCCGCTCGAG-TTCTGGGTGAATGTTA Xhol
ORF 44 | Forward | GCGGAICCCATATG-GGCACGGACAACCCC BamHI-Ndel
Reverse CCCGCTCGAG-ACGTGGGGAACAGTCT Xhol
ORF 51 | Forward |GCGGATCCCATATG-ARARATATTCAAGTAGTTGC BamHI-Ndel
Reverse CCCGCTCGAG-AAGTTTGATTRAACCCG Xhol
ORF 52 | Forward |CGCSGATCCCATATG-TGCCRACCGCARTCCG BamHI-Ndel
Reverse CCCGCTCGAG-TTTTTCCAGCTCCGGCA Xhol
ORF 56 | Forward | GCGGATCCCATATG-GTTATCGGAATATTACTCG BamHI-Ndel
Reverse | CCCGCTCGAG-GGCTGCAGRAGCTGG Xhol
ORF 69 | Forward | CGCGGATCCCATATG-CGGACGTGETTGGTTTT BamHI-Ndel
Reverse CCCGCTCGAG~ATATCTTCCGTTTTTTTCAC Xhol
ORF 82 | Forward |CGCGGATCCGCTAGC-GTARATTTATTATTTTTAGAA BamHI-Nhel
Reverse | CCCGCTCGAG~TTCCAACTCATTGAAGTA Xhol
ORF 114 | Forward | CGCGGATCCCATATG- AATAAAGGTTTACATCGCAT BamHI-Nhel
Reverse | CCCGCTCGAG-AATCGCTGCACCGGCT Xhol
ORF 124 | Forward | CGCGGATCCCATATG- ACTGCCTTTTCGACA BamH]I-Nhel
Reverse | CCCGCTCGAG-GCGTGAAGCGTCAGGA Xhol
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CLAIMS

1. A protein corprising an amino acid sequence selected from the group consisting of SEQ
1Ds 2,4, and 6

2 A protein having 80% or grearer sequence identity 1o 2 protein eccording to claim 1.
3. A nucleie acid moleenle according to claim 1, comprising a nuclzotide sequence selected
from the group consisting of SEQID0s 1, 3, and 5.

4. A nucleic acid molecule comprising a nucleotide sequences having 80% or greater sequence

identity 10 a nucleic acid molecule aceording tv any one of claims 1 w 3.



