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1 TTTAGAGSAA ATAGTCTARA AGTEATARGG
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57 Abstrace: The prescnt invention relils 10 aniiyens, mure partieulaly antiyens of SIRpoescous pyegses Lalsc called goup &

Steplecneeus [EIAS ) nacterial pataegen wlich are useful as vaze

e conprinent for prophylaxis, therspy andfor diaganstic.
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STRERTOCOCCUS PYCUENES FCLYPEPTIDES
AND CORRESFONDING TNE FRAGMENTS

FIELD OF THF INVENTION

T vrassnk invenc

on is rela

to polyneptides aof

Soreptococcus pvogenes [Eroup A Stresktacoceus) whiech may be used
o prevent, Sfagnose and/or treat streptcooccal infecticm.

BACKGROUND OF THE INVENTTION

[+} bhactovia wrich are I

fars

S-oreptococci are

group speciflec carbohydrabe anligens & threogh 2 which ars

ciatad by
els}
L. wvousnes  luvolates  are  furthoz
by type-gpecifie M oprotelin antigers. M prole

@t tae eell surface.

are imrnorksrt virulaznce factocrs which are

~ighly wariable both

in mulecular weighbs and in T ., nore than &0

RSP [ RIS ALt
proteln types have been ildentified cn ths pesis of antigenic

differgnces.

5. . Dpyogenes is responsible for many diverse infaction tyvpes,

lnelwling pharyvugilis, erysipelas and impérigo,

vlet Foyor,
and invasive diseases such as  bacteremia andéd necrotizing
Tasciibis. A resurgence af invasive digease in recent vears kas
thsse in Korth

is seneitive to

been documernted in many countries,

Aumerica and Europe, AT thow

antibio

>s,  the high aLkack orset of sepsis

results in kivh merbldiby and wwrzaliey.
Te develop a wvaccine that will prouect hosls Lrom 3. @ erneyg

fforls have focused on virulznce fagiors suca as the

proteina. However, The aAm-no-tev-inal norkion

of M prolelns was found to indoce cross-reac
which zeacled with human myocardium, tropemyosir, wmyosin, and
vimentin, which mighz be inplicated in autcimrure diseases.
Qthers have uUsed recombinant technigues to produce complex
hebrid proleins containiny amiro-terninel pepriden of ¥ proceirs

from &

Tevent serotvpes. Hawever, a safe vaccire zoatalining all

JP 2004-531235 A 2004.10.14
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] WoTeles  FeICLYpes will e facaly COmplex T¢ produce and

standardize.

It acdition to the serctype -specific antigers, other 8. nyogenes
3 protedns hawve generated interest as potential vacegine
candidatles. The C5a peptldace, which is exprassed by at least 5.
oyoganes 40 seroftyves, wad shoum to he inmnogenis an mice, huks
its capacity to raduce the level of nasopharyrgeal colocnization

wan  Lim »d. Other invearigators rave alse focused or cho

1

streptoceccal pyrogernic  exotoxins which  appear ko play  an

importanlt role in palhogenenis of dalncbicn. linmoand waiion i th
thnese prozeins preventied the dsadly symotoms of voxic sheck, hub

dis not prevent colonization.

Zversiltly of OCxlahoma has sec up a genome secuencing
for 5. pyogtncs strain M1 (A5
s/ /énsl.chem.ou.edusetrep.atml) .

Thercfore there ramains on unmet nesed for g. ovogeres antigens

20 tmat may be used wvaccine components for tho prophy and/or

Lasrapy of S. owvocerge inlectiorn.

SUMMARY OF THE INVENTICN
25 According ko one aspeckt. the praesent dinverntion provides an
iszlated polynucleotide encoding a polypentide having al leask
708 Yo

entity to a second polypsvtife comprising S0 ID Mo @ 2 or

Zragments or analegs thereot.

30 rozording  mo one  agpecs, <he presert invention relates o

polypeptides whiclh comprise an amino ceoid ssguercs SER ID o @ 2

er fraemente or analogs thersof.

In ocher & eets, there aze rprovidad polypeptides encoded by

s
o

polyawclectides of the invantion, nharmacestical comoesitions,
vectors comzrising polynuclectide= of the ‘nvention oporably
lonkad Lo an oxpression contyol region, &8 well as nost cells

cransgfected witk  said wvectors and  processes  Cor o producing

pelypeptides comprising cultuving caid  hast  cellg  under
4t conditions suirable for expression,

2

JP 2004-531235 A 2004.10.14
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BRIEF DESCRIPTION OF THE DRAWINGS

Tigure 1 reprzsents  the ONA  seguence of BV

7  gene  from
ptrain ATCCTA026L: SEQ ID NO: 1. The

serclype M1 &

¥Ouen:
undexrlired portvion of the seguernce repressnts the region ceoding

Zor the leader peptide,

Flogure I revresents the eminc zeid segusnce BYVE-2Y proteirn from
gercbype M1 8. pyogoies strain ATCQTGIE%4; £Z0 TR NO: 2. The

underline gejuence apresents the 21 aminc acid residues leader

20

25

Flgure 3 dspicts the comparisern of the predicied amine acid
sequences ol the BVA-P7 open reading framos from Sxv74. Spy7o0,
5py6%, Spysd, Spy 60, RTCCLEZ3E7,

0700224 5. wvogones

sTraine by using tae program Clustal W from MacVeclor sequence

analysis softwere (versicon 6.5). Undermestih the alipnment,

there is a consensus liae where * and . cleracters indicabte

ddcntical and similar amino acid reaiduss, vespeaiively.

DETAILED DESCRIPTION OF THE INVENTION
The present inventicon provides vurofied
[WTYICE:

izolaboed

el v

which encode Streptccoceal polypeptides  thet

may be used o diagnose. preveat, and/or “reab Streptococeal

infeclioa.

Acgerding  tc one  aspec:, The preseat invention provides zn

igolaled polynuclecllde encoding a palypeptida having as least

70% identity tc a second polypeptide compricing SE LD NG: 2 or

[ragmerts o araicgs or Sherect.

According Lo one aspect, the preseat ilovention provides on

isola
a0% i
i

oolyrielectide encoding a polypéptide having at least
ny SEQ ID NO: 2 o

1lily Lo a saécomd polypeptide ooy

samenta or analogs or Lheresl.

Aecording by onre  aspect, the vreseat invention provides sn

igolated polyruclectids cncoding a polyvpepiide having at least
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YU denblty LD 8 sScond polypeptlde Conprising Sk . MO 2 or
Y PolyFsy B T

fragmentbs or analogs or thereol.

Locordivg o one  aspost,

presant  inveatieor provides an

isolared polynuclestide encoding a polypestide having at least

95% idenliicy to a second polypoptidn ooy

ng SEQ IO NOr 2 oor

fracmencs or analegs cr thereol.

Jwocording to oue aspect, the presant inventlon relates to
polypeptides cheracterized by the anine acid sequence corprising
SEQ ID NU: 2 ur

ragmcIiles or anzlags or whereoc’t.

According  toe one  aspecl, Lhe present  invention provider a2
a

polynuclentics encoding an  epibtone keaaring portion of
polypeptide compricing SEQ D NO: 2 eor Zragwanis or analogs oz

thereof.

Acoording  to Qe aspeco, Lae preseal  lnweallon rolates ko
epitope bearing portions of a rolypeptide comprising 530 ID NG

¥ or fracments or analogs or thereof.

Rooording to  one assect, the presenc  invention provides an

isglated polyiugleolide eucoding a polypsplide having at lsast

0% identity to o second polypeptide comprising SEC ID NO: Z.

Aocording Lo ong

cokb, Lie present invertion eroviden an

isolated polyrucleatide ancodinn a npolypeptide wring at leasc

g SEC ID MC: Z.

06%® :zdentity ©o a second polvpeptide compri

Aecording o cne aspoct, the presens invention mrovides an

iselated polynuzlcolids encoding « :lypeps g at lsast

9C% identity to a second polvpeplide comprising SLC ID MO: 2.

Aceordirg o one aspoct, kb presen: invenition provides an

3 lsolated polyuuclentide eacoding & polvoepside Raving at least

oht {denkity to a second polypeptide comprising SEC ID MQ: 2.
aceordiley te ona aspect. the present inwenlion relates to
pelypepcices characterized DY the amine acid seguencs comcrising

SEU LD KQ: Z.

JP 2004-531235 A 2004.10.14
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Fonording £ me  aspect,  the pregant Sovenibdion provides g

polyrucleotide  enceding arn  epitope  scaring  perkion of =

pcl

vpeptide conprising SEQ ID MO; 4.

According tc ore aspect, the present Zovention relates Ee

epltope bearing porcions of a polypeptide comprising SE¢ ID NO:

Accoxrding to onsz aspeck, L
isalated polyoco_eotlde compriging a pelwvnuclestide o

(a}

(§+3]

(¢}

(e}

(£}

i)

present dinventicor provides an

a polynucleotide ercoding a polypeptide having at least 70%
idenzity tc a second polypepiide coIprising & seguenoe
chozen frem: 85Q TD MNO: 2 o fragmenks or analogs theveof;

a polynueleotide ercoding a polypepticde having at lsact £5%

ideriily to a second polyoepcide corpricing a  segueron
choger from: S%0 ID NO: 2 or fragments or znalogs thereof;
a polvnucleotide enccding a4 polyseptide  cormrising  a

sequerce crosen from: SRO TH NG: 2 or frafments or aralogs

thereoZ;

a polyruclectide encoding & Ppolypeotide capable of

generating  antizedies Thaving ~  gpeci ity for =

chosen from: SEQ ID NO:

pclypeptide  comprising a sequencs
2 or Ereagnents or anaccygs thercof;
a polynucleotids encoding an epitcpe bearing porticn of a
polypeptide comprizing a gseguence cnoges tron SEQ ID NO: 2
or fregmerts or analogs therea®;

2 polvnucleotide comprising & segusnce chesen frox SIG ID
Mo: 1 or Zrzgments or analogs Shareokb;

a polvrvcleotide that is :omplomér,ta:y to a polyruclootide
in (a), (), ic), td), (2} or [£).

Accoxding tc onme aspect, ths present drvention provides an

ignlated polynuclestlde compri

ial

(ha}

sing a lzoly:ﬂ.\;:”lc;::tide chesen from:

a polymuelcotide ercoding a polypepbide having at least 70%

ldenzity o a second rolypeptlide comprising & secucnou

chosen Zrem: SeQ I NO: 27

a polynucleolide crcoding 2 polypeptide having al least 55%
idenzity -t a second polypepilde colprising a [}
chosen Zrom: SFC T NO; 25
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1) H DOIYEULIeODine  encaqing A DO.YPeRClase  COmprlging &
sesusace choser {rom: SEC ID RO: 2

i} a polynuclectide encoding a polypeptide capeble of raising
antikbodies having oinding specilicity for a peiypeptide
comprising 2 mequence cliogen frow: SEQ ID NO: 2;

2} a2 polyvaucleotide encoding an epitcpe baaring portion of &
polypepride comprising a scquenve choszen from SEQ ID KO- 2;

£} a polynuclieotide comgrising a secuerncs chossn from $E2 ID
¥O: 1;
ig) =2 polynuciootide that is complementaxry teo a poilyauclectide

in (=}, (), {c;, (d), {e} or (f),

According to one aspecs, the presenc inventlon provides an

isclated polypesllde zouprising 2 polypeptide cheson from

{4)  a polypestide havirg at least 70% identity to a seccnd
polypepbide compriging SEQ ID NC: 2, or fraguents or
analogs thercot;

{m) a rolvpestide havirg at least 95% identity toc a sscond

polypeptide comorising 8B T2 NO: 2, or Ffragsonts  or
anal ogs therenf;

ic} a opolypeptide comprisirg SEQ ID KO: 2, or [Lragments or

analoge theranf;

i€) a pa_ypentide capable of ralsing antibodies having kinding
speciticity tor a polyweptide comorisicg 8E¢ ID KO: 2, or

fragmonts or zralags thareof;

&) an epitope bearirg porsion of A polypss

ID NO: 2, vr Ira

e covprizing SEQ

Sy or &na.ogs theren?;

(£} the wolypeptide ot f(a), (b!, o, (di, (e} ox wherein

™

the N-tzrminal Mel residue is deleted;
(g)  theo polyoeptida of (&), (2), f(c), (4), (&) or {f) wherain

Lha saorsa

ary aning acld seguence is deleted,

Eeocording so one asgpect, LEhne proscon: imvention wvrovides an
igolated po_ypepilds comprising a wolypupside chosen from:

(a) a =nolvpeptide having at least 0% didentizy to & sacond

polynantidn compyining S¥O I3 ND: 2

naving at least 3% iden
nolypestide corprising 5EQ ID NO: 2
(¢) & polyseptide comprising 855 ID NO: 2;
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) | pO_yDEOLIGe CeRADLE 05 FalS1 sl USRS DA Doni g

speciticity for a polyesplLids comprising SEG ID HS: 25

(e} an epiteope bsaring portlion ol a polypentide comprising SIC
ID NO: 2;

{£} the polypeptide of {a}, (b), (a), {d;. {2} or {f} wherein
the 1l Met residue is deleted;

{g) the puo.ypevtide of {a}, {5}, fc), {d), (e} or [f) whareir

the secretoxy amino acid sequence iz cdeleted.

Those skilled in the art will appreciate tnat the invention

includes TN A molecunlos, e Dolymclentides ant th

complemesiary seguecces thab  encode  ana an Tmtants,

variarts, homelogues and derivatives of such polypeptides, as
deseribad herein in  the pregeat patenl application. The
invenline &lyo dncTudes BENMA Toleoules oorresponding To the TONa

solecules ol the ilnventicn. in addéition to the DONA and RX&A

awlecules, the invenltlon includes the correspording pelypoptides
and monospecific antibodies that specifizally bind o such
polypeptides,

in & Farth=y erbodiment, tha nolypeptides ia accordarce with ths

presert Snvenlbion dare antigenia.

in & farthzy erkodiment, tie polypeptides in accordarce with Lhe

3 prasent invention are imrunogemic.

In & turthsr enbodimenl, Lhe polypepildes in accordance with bhe

presont irvontion can elicit an Lwmune resoonsa ln & nodb.

In a further embodiment, the present inventleon also relates o
polycepltides which ere able ro raiss artihndies having hinding
a

city <¢ Lhke polypeptiies of the present iavertion

ed ohove.

n antipody (a4t "has hinding specificity" iz an antibody thal

recogrizes and bindg the selecsnd polvpephide but wnich does nct

szbstantielly vecocrize and sicd other molecs in a satple,

e.¢., a biological samole. Seecific biading can be measur
uging an ELISE asnay ia which the solected wolypeptids io v

as &n an
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Tn aeacrdarce with tha present inven-ion, 'pratecbion” ir The
bioclegicel studies is &cfined by a significant increzse n -he
survival curve. rate or period. Eiakistical analysis using the
rank Les: Lo compars surwvival curves, and Fioher exzot Test
To  compare gurviwval rates and nombers of  days  to death,

respectively, might bhe ugeful te calculate ¢ valaoes  and

determine whether the differencs between fhe Lwo groups is

#11ly signif_cant. P waluews of €.0E are rogarded asz not

icant.

Tr. an =additicnal &aspect of the seation there are provided
antigenic/immurogeric fragments of the polypep-ides of the

inverlion, uvr ol aralogs -herecl.

The fragmerls of the present lovertlon should include one or
more such epltople regions or e sufficienkly similar to such
regioms to retain their antigenic/immurcgenic progertiss. Thus,
Lor tragments according e the pregsent invontion the dogres of

identity is perkaps irrelevant, =irce they may be 100% Idencical

to a particular part of a polypertide or acalog Lthezcol as

dersaribod horoin, Tha present inver=? further provides

fragments having =zt least 10 conztiguous amine acid residues from

the pooypeptide seguences of the prosent

T orne

srbodiment, at leagt 15 contiguocus arine acld residues. In ona

ambodinent, at least 20 ccatiguous aming acld residuec.

The key isazue, once agein., is that the fragment retairs =he

antigenic/immncgenlic propercies.

The skilled person appreciate  that  anslegs  of  the

nalypeptides of the -nve

fen will also find use In Lhe cantexst

of the precent dinventionm, i.e. &s antigenie/imsmogenic

material. Thus, Icr IZnstance probo s or wo_yoeptides which

irciude ome or mern additicns, deletivns, suddtitulions or she

Ti¥a are encompassed by tho present invean

hs ased heszein, "fragments”, "analogs" or “decivatives' of Lhe

polveeptides of the izverticn includn

choge Do_ypoptides in

which ome orx more of the aminoe acid residues ars subsrituted

3
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Wit 4 congseXved or non-conscrved amire aced residuc

conserved; and whick may »e pataral oxr anmataral. 1n  one
embociment, derivatives and analogs of polypeplldes of  Ltoe

invertion will hawse abnout 70% iddentity w'th those sequences

t

illustrated in the figures or Ifragmemts thersof. That is, 7%
ol Like resicduss =are the =ane. Tn =& Eurtkor omhodiront,

wolvpeptides will have greater than £0% icenrity. In & Surther

embodimant tides w.

. polype
a Zurther ombo

have greales Lhan 85% Ddenbiby. Tn

ment, polypeptides will kave c¢realer than 0%
10 idertizy.  1rn & further embodimert, peolypestidss will aave
greater Lhian L dentity . i oa furtker emb:cdiment,

poelvpeptides will kave greatexr than 29% adentity. I a furthor

enbodimant, analogs of peolypeplldzs of Lhe lovenllon wlill have

fowor  than  sbout 20 amine  acld  residue substituticas,

15 medifications or deletions ani more preferably _es:z than 10.

~hege substitutiong are those having a minimal influence on the
secondary structure and hydropabhic nalure of the polypeplide.
Preferred  substituticns  are  Eness mown iz the art as
20 conserved, i.=. the subscituted residues shore physical or
chemical propertios such ag  hydrophobicity, size, oharge or
Zunctional groups. These iaclude gunstitutions such as theose
deseribed by Payholf, M. iu Atlas ol Proteln Scqguence  ond
Szructure 5. 1378 and by Argos. D, 1o EMBO J. &, 779-78%, 1939,

23 For exarnpls, armizo acids, either nstural eor unnatural, belcnglng

to ore of the followirg groups roprosant conscrvative charnges
ala. pra, 9ly, gln, asn, ser, thr, val:

cys, ser, tyr, bhxy

wal, flc, leu, wmet, =la, phe;
30 lys. arg, orm, his;
and phe, tyr, Lrp, his.

The preferrved supecitutions also include substizutions of o

enartiaomars for the corresponiing Tr-aminc act

33 In an slterrative zpproach, the analeogs of the polypeplides of

the Invention compriso bthe wsubs utions disclosged im Figure 2.

In &an &sltarnative approach, Lhe analogs  could be  lusion

proteinsg, incorporating  roietias  which  render purification

A0 easier,  for  uxample Dy effectively cagging the desired
9
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PUSyDEpLIGe. LU WAy N8 NGUEeSHATY U0 YENOUE rno cTHgC o7 A may
e tas case Lhat Lae fusion polypeplide  dtssll rctains

suffinient antigenicibty to ha usein’,

Thi  pergsntage of homclogy is defired as the sum cf the

percentage cf identity plus the rercentage of similaricy or

canservaticn of amiro acid type,

In one emdodiment, analoges of polypeptides of Ll fowvenoion will

nave about 70% idert-iv with thoss sequences lustrazed in thsz

figures or fragments cherec<®, “1an is, 70% of the residuss ara
the same. Ir & furcher erbodipent, polypeptides will aave
srester Ethan To% homolocy. a Turther embodimeat,
palyoeprided will have greabter chan BU% avmclogy. In a Lurlicr

cibadimont,  polyrentides w hzve grester than #85% homclogy.

In & Iurcher embodiment, polypepiides will have greater than 0%

crzlogy. Iz a  [urther embodiment, polypestides will  have
Jrocater than 95%  homology. In a further embedirent,
polypeptides will have greaber Lhan Y5% oumoclogy. In & fturther

enbodiment, analags of polypestides of the invention will nave

Fewar rhan  abi

114 20 anina  acid residue suzstitetions,
modifications or deletinng and more proferably Zess rhan 20
“ne zan use a progvam such az the CIUETAL progcsm Lo conparc

arlnon  acid cequences. This program compires  amine  acicd

saguénces and [inds Lhe optlial a

g ertirg spacss in

elther geguence ag appropriate. It is possible ts calculahe

arine acid identity or similarity {identity plus conservation of

arine azid bypel for an optimal aligoas=ot, A program like
BIASTx wi®l align the ongest.s‘;retc‘:‘_ of similar szquences and

assign 2 wvalue to the iin. T+ i= ~hus pessihle to chtain a

corparigon whiere severgl regions ol similarily ave fournd, =aan

having a different seore. Botn tyces ¢f ldentity analysis are

contemplated in the present invertion.

be
wvhich  ronder

& alternative agoroach, the analegs or derivatives zoul

sion po_yoeptidas, incorporating woleties

purification esasier, for example by 2ffectively ta ng the

dnglred protoin or Tolypeptide, 1t may boe nocesssry Lo remove
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tae "tag” or it may ke Ehe casc that the fusion pelypoptide

itzeli retadns suificient antigenicity to be useful.

Tt iz well known Yhat s possible to screen an antigenic
polypenpkide ts ddentify epitopic regions, 1.8, :those reg:

wnhich are regnponsibkle £ the polvpeptide’s ar

lgenicity  or

immanogenicity. dMethods for carrying out such scresning are

well Xoown in the art. Thus, the fragros of <he prosont
jimvention should include oné or more such epitopic regions cr be
Suff

antigonio/immmegonic proporties.

jently simiiar  to such  rzgioms to  zetaln thelr

on the

T-ug, for Iragmen.s zhe  preoent  iovons

degree of idencity is perhaps irrelevant, &i

2y way be 100%

idesitical So a particular part of & polypecilds

analoeg as

described hervin.

s, whal ig imporzant rtor analogs, doriw and fragmonta

is chat they POSEIBE at leaszt a cegrea of the

Eide from

artigenicity/itrunogericity ot the protein or pel

which rzey ars derived.

Else ircluded are oDoiypeptides which nawve |

compounds whian altsr “he rolyneptides biclogical or

pharmscolcaical properties .=, polyetnylens glyeol (PEG)

L
inncrease half-] 14 seguences Lor

leader or socretory amlae oo
easd of  prrification; prepra- and ro- aemuercas; and
B T

ipolylsaccharides,

Furthermore, in thoss sitratieons wheve amine acld regiong are
ifvund to be polymorparic, it wmay be desirable be vary one or nors
parzicular awmino acids te more effectively miwic the differens

wpliiopes of the dilterent glreplocgocug anrains.

3 Moreover, tho oolypeptides of  the presenl inventioan can bo

mediZfied Dy y o eceotvlation, oo

wrmingl K, acylation (el
thioglyrolie acid aridaiiom, ge:ninsl carboxy awmdidaticon, e.g.
with ammoniz or methylatire) to provide ctability, incrcased

hydoopiobicicy  for Zinving or bindd L& supposl ar ctaer

moleculs.

11
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aleso contemplated are hetero and home polypeptide muiltimers of
the zolypsptide fragments snd anaicoues. Theze polymecic forms

inelude, tor cxample, onc ar nore po.yperbides that have besn

croug-linked with cross linkers §ucn as avidin/biotin,

glutersldeivde or dimeLhylsuper daze. Such polymeric forme
2150 incluade polyeeptides contzining twe or more tandem or

inverted <ontiguovs segquences, produced  Zrom multicd

mMRWAs  generated by recombinant DWE  pechroloagy., n oa  fuzthsr

erhodimens, the pooescent  lnventicn  alse  raloates to chimeric
poiyvpeptides which  comprise one or wmore  polypsphtidea - or

fragmerts or analogs thereci =g delined in the

gures of the
prasent application.

In a furtker embodiment, the prese inventior. also relaktez to
chimeric polypeptided comprising twe or mere polypeptides Faving
a segquence chesen from SZ¢ ID NO: 2, or fragments or analogs

theresf; provided that the polypeptides are lirked as to Tora=d

meric polyneptide.

In a furlher embodiment, the present invontion alae rolazeg to

chineric nolypeptides comprising two or more nelvpeptides raving

a sequonce  chogen from SED ID ND:  F grevided  Lhao Lo
polvpeptides zre linked as to formed o chimeric polypepiide.

Frelerably, = fragmenl. analoy or der-vative of a polypept:ide of

the dnvarrioan will comprise at lesst one antigenic region i.e.

at lesz: one tope.

Ian orcder to achieve che formatinn of antigonic polymers {i.=,

synthel.s aultimers), polypeotides wmay Dbe utilizod  having

alides, or the like, where the

hishaleaceryl groupr, aitroary

reagents being specifie for this grou Therafora, the 1ink

batwesn two mercapto grouwns of the lifeorent nolypeptides ney e

singl= bond or may be composcsd of a linking groug of at least

typically et Least four, and oot more than 16, but usually

non move than about 14 oarbon aloms.

Tn a particular embodiment, polypeptlde Tregments and analogs of

zhz  1aveatzon de not  ¢ontain 2 melhloaine  (¥e:z) starting

12
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TeSIone SUeferanly. LOLYyRepTlacs Will 0T lNoirplrale d lsader

ur scnrebory sequerce (sigral se mrel. The signel portior of

a polypeptide of the invention may ke dstormincé eccording bo
estaplisied molevular biclogical tecimigues. “n gsneral, thea

pelypeptide of interesl may be isclated from a sireptocoscal

culture and subseguently sequenced ke determine the initial
residee of the mabture probein and ther=lore the segrence of the

mEture polymectide,

It ip undsrstood that pelypeptides cen be procfuced and/or used

without their grazt codon (melhionine or wvallne) and/cr wilhout

bLheir leadeor peptide to favor production and purification of

recomblzant pelyeeptides. 1t is known that cloning gemes without

SeqUCNCes encoding leader proptides will reshrict the
polvpeptides Lo the oytoplesm of L. coli and wioll facilitate

<heir TECOVEIY {@lick, B.3. and Pastornak, JoT. (1929}

Manipulebtion of gene expression in proxaryotss. In "Moiecular

bictechnology: Principles and asplieations of reccrmsinant DNa®,

“nd editicn, ASM Press, Weshington DO, p.109-1430.

According to another aspect of the loven:tion, thexre are alzo
provided {1 a corposition of matter cortaining a polypeptide of

The inventicn, togesher with & carries, diluent or adjuvaat;

{1iy & pharmaceatical conpousition cenprisirng a polypeptide of
“he dinvention and a caxxisr, dilusnc or adiuvant: (31ii) a
Vi @ comprising a polypeptice of Lhe inwerlion and a carcosr,

diluenlt or adjavant; (iv) a metkod for indurcing aAan  imwime

regponse  aly

nst Streptscoeeus, in a heost, by adwministering teo

the heost, ar Ilmrnunogenically ellective amount =f a pelypeptide
of the irvention te elicit an  immunc rasponse, =e.g., =
pronective immine responfe o Sk ococous;  and particularly,

twv) a method oy opreventing and/or kreating a 32

reptotacus
infgezion, by admipistering & prochylactic or therapsutic amcunt

at a polypestide of the inventica to a hout in need.

aonording ro aether aspeot of the lavenlioan, there are alzo

provided (i) & compaozition of matter containing & polyvotclectide

@l Ehe invegtiva, tugether witn a car , diluent or adjuvant;
(ii) a pharmaceutical composition compvising = polyruclestide of

the invent:on and a sarrier, diluent cr adjuvant; (2ii) & method

13
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1o _nouc.isd AN Lriine Yesponse Agalnst STIRNTONOCS L -]
Fost, oy administerirg to the bosk, Aan ‘mmunogenically elfective

arount 2f & polynuclecotide of che inventiorn to elic:t an immine

response, &.4g., # protective immune rssbonse Lo Streplocodous;
and particularly, {iv} z method Lor preventing and/for freatlng =
Strer coccus  infection, by administeri a prophvlactic o»

tharapeutic amcunt of a polyruclectide o the isvenzion o @&

host in need.

unizaton, the pelyseptides of the

Lefore iz vantieon fan alsc

be coupled or coajugated Lo carrier proteins such a8

toxin, dipnhtheria toxin, hepstitis B wilrus surface
policayel iis virus VPL antigen or any other wiral or bacterizl
“oxit or antfgen or any suinaRple prokoins o stimulace  Lhe
develcpment of a stronger ilrmune response. This coupling or

vonjugetion can Le done chemically or genstically. A pore

gevalled description of peptids-caryrier conjugation ia availahle

in Van Regenrmcrsel, M,H.V.,, Eriand J.P,, Muller ., Flaua 5.,

2 in Laboralo

«Synthetic Polynentides as anbtig v Teochnigues in

Blochemistry and Molecular Biology, Vol. 19 (ed.! Burdou, R.

Van Knipperbers PLH. (1988), Elzevier ¥sw Yook.

According To another aspect, tuere zre provided pharmaceuticzl

conposibions comprising one or morc S.replocoec

polypeplides

of the inventior in a mixture witk a pharmacsut cally acceptsble

agiuvant. Suitable adiuvante include () oil-in-w emulsion

Form:lations such as WTARAW, SART, ; () Freund's complote

.
complete edjuvant; (3}

or i
ZIEH,(8C,),.  ALICH),,  ALPRD,,

derivatives such ag Stimulen™ or particles cansrated therelfrom

i.e. alxiZ0),, AlNa(so,),.

waonling 14 saponin

such as Z30MWR {inmurnostimelating compleawes); (8] oytokines such
as intor eukins, irtecrforors, nacrophage ol ony stimulating
faczor  (¥-TSF,  tumor necrosis  factor  {TRKF) (6] other

subotano Euch as carbon polymeloolides 1.e. poly 7C and poly
AU, decosified cholerz toxin {(CTB)and E.coll heat lebile Loxin
tor industion of muecosal imvunily. A mors detalled descripticon
of adjuvant. is available i a zeview by M,%.I Xhan et ol, in
Frarmacouti¢al Research, wvol. 21, Wo. 1 (1994% pp2 11, and also
ner review by CGupta ot al., ia Vaceins, Voo. 13, Ne. 14,

pRl263-1274 (1295)  and in WC 99724378, wkich are herein

i ang

7!
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SNGUrpOIstel DY SELEFEICS . FLelsrren #0jNVAnLs 17008 T e

Mo Alkyirsgel™ and Adjuphos™.

Pharmaceutical composiltions ¢ the lnvenliorn may be adininistersd

w

parenterally by injection, rapid infuslon, nascpharyrgeal

chuorption, darmoabscrption, or buccal ox oral.

Phazmaceutical compeositions of the invention are used for the

treatrent or prepiylaxis ot strepiococesl  infeclion  acd/ov

10 diceages =ni cymptors mediated by sireptcoccczl infection as
described in P.R. Murray (B4, n  chief),2,J. Barcom, M.A.

nover arnd R.H. Yo T, Manual of Clinizal

Pialler, F.C. T

Microbicleay, ASK Press, wWashingeton, 0.C. sixth edition, 1935,

1i82p which are herein Incorporaled b relorence.  In oo
D 3 ¥

rhadinent, pharmoceukical compeositlons of tae present ilnvention
e used for the prophylaxis or tyreatmeat of gharyngilie,

srysipelas and impetigo. scerlet fever, and iavasive digsasss

such as bacteremia and necrotizing Ffasciizis and alse toxic
of the
20 invention  are uzes feor e provhylaxis  or  treatment of

Streptocorcus ©

Streptococcus

sheek., I cwne ewbodinent, nharmacesntical

tion and/or diseases and symptomns medialed by

feoniom, in varticuiar ¢roup A Streotococcus

(Gtreptoccecns  pvogenes), aqro B BirephococIius (GBS =y
DITEUMGTA S, S.dyvsgelectioe, beris,

I5 &.nocardia as well as Staphylogoctus  aureus. Iz a Zurtoer

wrbwdlinent, the reptococous irfection is 5.

w a further embodiment, the invention provides a methed For

prophylaxis ¢r treatment of Shrep-ococcus inlectlion in a host

suscept.ib to Strephococous infection comprising adminictsring
Lo 3ald host a therapsabic or orophyvlactic  amounc of  a
composicion of the inventiorn.

zs used in tae present aspplical:iaon, inciudes

T oa further ombodiment, thz manmsl

L
a

mannEls .

In 2 parlbicular embodiment, pharmoceatical  cotniogiticns  axe

adrinistered Lo these hosta at risk of sixesbocodens intection

ch an ‘nfants, eldorly and imucocompromized hoets.

A0
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FRAYTZ0eUTI Cas  COMAPOS. TIOTE  ATe LFETeTANIY 10 UNTT GoSdge Lorm

ol ashout 2.001 to 100 Ugiky {antigen/body weightl and wmore

poelervably 0,01 to 10 paiky dnd onosh prelezably

1ol 1 pgiky 1
Lo 3 Limes wilh an dinlerval of aboul . Lo & week iclervels
between lmmunizations.

The

couniozl conpoesitiong are preferanly it uwnit degage form of

abrout 0.1 Mg ts 10 rmg end mors prefersbhly Llg zZo 1 mg and most

profesrably 10 <o 100 Qg 1 to 3 =imes with an interval of about 1

ko & week intervals bebwesn irmumizations.

According ko another ospect, thoere are provided polynucleotides
encocing pelypeptides characterized o2y the amino ecid seguence

compriging SEQ ID NC: 2 or fragmenls or analugs Lharsol.

In gne enbodinent, polynucleatides are tacse lustrated in 2EQ
T ¥o: 1 which may includr kR ovnon reading frames  (ORF),

encoding the polypeptides of the inverntiom.

Tt will be appreciaied that  the polynuclectide zequences
f1llustrated in the figures may be zltered with degererate codons
yorr ostill oonoonde the polypeptifes of the dinventiorn.  Accordingly

tie present inventica further provides polynuclectides which
b,
(or the complament cegaences <hereof] having 50%  identity

{fice Lo Lhe polyvnucieotids s

cuences herein abeove described

Dectween seguences. In one amoodiment, at least Y0%  idenbity

Selwensl gegueares. Il OIe oodirert, At least 75%  idenzity
etwesn sSaglences. In one srbedimert, ac least 0% idenbity
£
patwesn saquences. In ore erboedirert, at least 0% idenbity

pelween seguences. In one cnbodiment, at  least E5%  id

netwesn EeMISNOeS, n a turtler enbodlinent, polynuciectides are
hihr

zple under srringors oond:

i.e. having at leasy 95%

identity. In a furthoer embodinent. pore than $7% identicy,

Fuitehle ntiringert sondiilcas tor hbyhridallon can be readily

doternined by coe of skilled
Senbzock et al., [19289) Kolecular cloning : A Leboxatory Marusl,
27 et Cold Srying Hurboxr, N.Y¥.: Cu

v the ar:t (3ee Ior axawole

zant Brokocnls in Molecular
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RLOIDJY,  [J¥¥H) EOLTEO 2F AUSLDSL LI, @T Al., JOOn WLiey
Sons, Inc., W.Y.).

In a lurthes enbodimsnt, the pressent invention provices

(=

wolynuzleorides that hybridize urder stringeni cosditions to
2ither

{a! a D& gequence cncoding a polypeptide or

{bi  the complement of a DONE seguence gncox,

SLQ I [O: Z, or fregments

In a further embodiment, the present Invention provides
golynucleorides thal hybridize under soringont ooaditioms  ©n
15 either
(a) & DNA seguence encodinyg & polypeprtide ox
() whe comp lement af & DNE sedquence sncoding a
polvpeptide:
wherein sald polypeptide comprises §EQ TN MO: 2,

n a frarther  embodiment, the preseat inveol pruvides

polvmicleotides that bkybridize under st ingent izns to

(2, a DNA scguonce cneeding a polypephide or

25 ik, the conplement ot a DA sequence enceding a

polypeptide;
whzrein said polypeptide comprises at lesst 10 conzigious amina
acid residues from a polypeptide comprising S5KQ U NO: I, or
tragrenle v: analugs thereol.

30
Ta A further embodiment, the present inventica provides
nolynualeotices that hybridizo under stringent @onditiong to
either

la} a2 DNA sequence enceding a polypoplide or

s iny  the comolenant of a

gequence enceding a

polyreptidar
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HM LUTTIEL SUrDOOTEeNE,  DOLYIIUD L HOTLEeN  dre LOINse  SNeo0Log
polvpeptides of Lhe ioveatlon Allusirated din 830 IZ KQ: 2 oz
frogmenka or analcgs therecof.

T a further envediment, polymiclectides are those Illustrated
in HEQ ID NO: 1 encoding rolypeptides =f <the -invention oxr

fragmente or analogs Fharaof.

In & turther embcidimert, polynuclectides are those encoding

pelyponsides of the inventieon illustrated 2o SIZ ID WO: 2.

nk, polyoucleckides ihe “exd

in 3EQ ID MO: 1 eacoding selyopentidas of the invention.

polyrucliectides Include bhoth DNA and RME.

The present inventlion alsc ineludes wolyvmuclestides

coxplemencary to the polynucleolides desczlbed 1 Che presenl

application.

ner aspect, polviicleotiden erncoding polyreptides of

the invertior, or fragrents, eralogs sy &

rivatives therveof, may

e used in = DA immenization method. That dg, they cac be

5 innorparated ivio a vecter which ig remlicakle znd exprassible

upor Lojectlon  thecehy prod ng the antigenie polypeptida in

vivao, For example polyvnuclestides mey be incorporanod into a

plasnid wvector uader the ceonztrol of the MV promcter which is
furctioral in  eukaryotic <ells. Prelexably Lhe vwveclor lio

injociad incvamuscularly,

Acvording Lo another aspeck, thew

oo

tded a process for
producing polypentidas cf the invsntien by recomainant
techrnigues by expressing & polyruclectide  encocing sald
prlvpepoide  in a  hast ocell and  recoverina  the  expressad
polypeptlde prodner, almerratively, the Dolvpeptides can be

produced according to estab_ighed synthetic chemi

] techniguos

i.e. sclution vhage or =20.1d phase synthesis of oligepepoides
which are ligated teo produce the [L11 polypepbide  (olock
ligatrfon.
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General methods for onhertion and evaluation of privnuclectides
and polvpeptides are describsd ia the Zollcowing references:
sarbrook et al, Melecular Cloning: A Laboratory dMauual, 3nd ed,
T2ld Spring Harbor, W.¥., 19289; Currern: Protosole in Molecalar
Biclogy, Edited by ausvbel F.K, et al., Joun Wilegy and Sons,
Inc. Now ¥York; POR Olaning Protoeanla, from Molecular Cloning fo
fenecic tngineering, Ydited by Yhite B,A., Humana Press, ‘l'ctowa,

New Jersey, 1997, 490 pages; Frotein Furification, Erinciples

and Practices, Soones ¥ .. Seroager-verlsy, MNew York, 3xd
Editien, 19%2, 380 wpages; OCJurrent 3Zrotocols in Irmarclogy,

Fadit

cd by Colicen J.E. o2 2l., sakn Wilecy & Sons ., JMow Yaxrk

walch sre fnereirn incscroorated by reference.

roy rocorbinant production, host eells ere  transfected with
vectors which encode the polyseptide, and then oultured in a
valaienl media mdilled as agpropriate Zor activeting promctors,
selectine sransformants or acplifyving the g=n=s. Suitable

veelore are Lhoge Lhab are wisble ena replicable in the chosen

nost ard include chromesomral, non-chirosossimal and synthebic DNA

sequences e.7F. bacterlzl plaswmids, plage DHA, bDaculovirug, ysas:
plasmids, wertors derived from combinarions of plasmids  and
phage DNA. The polvpeptide sequence may be iacorporated in the

veclor a.L Lhe appropriate site usinyg restrictiorn errymes  =such

that it {18 operably linked te an expreszion control reglon
compricing a wromoter, =ribosone kinding 2ite (consensus region
cr Shine-Dalgarna semionce!, and optionally &1 onerator (eontrel

elemenl| . One  cec  select individual componenis of  the

expression contrel region thal ars sposepcia.e fur e given host
and venrtcr acoarding to eatahlished molecsular hiology principlesz

{Sanmbroox et al, Folecalar Cleonirg: A Lakoratory Manwal, 2nd ed,

Culd Spring Hasiwor, W.Y., 21989; (onrronl Pruloccels in Moloo:lar
Riclogy, EBdited kv Ausubel .M. et al.. Joh: Wiley and Hons,
Inc. Naw York inccxporacsd herein by refarenced, Suiteble

prowoters include uz are wobk Limited to TR ox SV4D vromoter,
Z.coli  laaq, tac or trp promoters and  the phage lambda B
LY OMUTED ., VacLors will preforahly incorporabe  arn arigin of

replication as well as  selection wmackers i.e. ilin

registancs gene.  Suitable kacterial wectors inclede prr, pQ=z7o,

%, »ULU phagescript, poiXlid, pbluessript 8K, phax

©

19
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MNHEA,  DNH DA, TIRAISA,  PRAADA,  OTOYYH,  DAKASY-Y,  DRALII-3,
pRITE  and esusaryoiic vecstors  ©3lusBaoIII, sWINDG,
cOG44, pXTLl, pSGE, psSVKS, PpBFRV, pM5G and psvl., Hogt

cells may e bkaclerial  i.e. E.cold, Baciilug subtilig,
SLrep omvces; ngal Loe. Beperai’ lus niger, Bapergillus
midulins; weast i1.e. Saccharamvges orx eukaryctic i.e. CHD, 03,

Upcn  expression of the polypeptide In culture, cells ars

Lvpicelly kRarvesked by certrifugaiion Uhen disrusled by physical

or chomical nmeans {(if the expressed polyceptide iz not secreted

~unlto Lhe medizd ané the sytract retained Lo

—solate the peolypeptide of rest . Terifleoatisn of the

polypeptide from cuzlture mnediae or lvsate cmay be achieved oy

votaplished Lechaigues depending  on the proocetlies of the
polyvoeptids i.e. vaing ammonism sulfate or etnanol
precizitatiecn, acid extraciion, anign cr cabion exchange
chrormalography, rhosphooel Tuloss chroratography . Iyfropnachia

interaction chromabograpny, hkvdresylapsetite chromatograchy and

lectin chrommatograplyy. Final pur:ification may ke achieved ssing

The pelvpephides may oe expresscd with or without a Deader or
secreslan  seguence. Ir. the former case tze leader may be
removad  usilng posb-lrarclalliocal procensing {scc US 4,431,73%;
U8 4,425,427; and UZ 4,336,3%7 incorporated kerein by reference)
or De chemically remowed subseguent to purifying the evprassed

polypoptide.

Becording te a furblher aspeckt, Lae skreptvecceal polypegptides of
the invertion may »e used in a diacmostiz tesi for Streptocoocus
infection, in  partionlar S, ryogenes infection. Saveral

diagrostia methods are wossible. for crxample cetasting

Streptococous organiom in & biolegical sample, che Iollowing
orocedure nay be *a’lowed:
al abtaining a bielegical sample Lrsa a host;

o ‘nenbating an antibody ar fragment troveof reacti

wilh a Streplococcus polypeptide of the invenbion wil

che bivlogical samole Lo form & mixture; and

20
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< CQETETILNY SPeClilcally o

ATLE T UGy OF DOENG D THOUeEL
in the mixture which

Stroptococcus.

indicates thi  presence of

3 Allernatively, a metkod for the detectlon of antibedy specific

to a Sireptodoccus antigsn in a kiolegical satple containing or

suspected of conkaining esaid antibady i _he performed  &s

fellows:
al crotoining a biolegl airple £rom oa hosi;

10 o) ipcubating one or nmcre Straptececcus polypeptides of
Lhe invention or fragmenls vheresf with the bBiclpgical
samelae to form a nix-ure; and

[=h} detesting specifically bound antigen or bound Fragment
i the mixture which indicates the prescnce oi anlioody
15 specific to Stxeptocogcus.

Grne of skilZ ir the art will recognize ther this diagnostic baest

may teke scveral forms, inelaz immurnelogical tesk such as

an ennyme-lirked immenosorbe

8&;, a radloimnuinoassay
20 or a latex agglutinastisn assay, essentlally to determine whether

anzikbodies specific for the protein are present in an orgarisr,

The DNA seqguerces ancoding pelypepzides of the iovenzion may

alsc be xl bto dasign DNA probes fer ude in deteeting  the
Strepzococcus in a bkic_cglical samsle suspected of
such  ba iz, Tre detscsion method oI this

inventinon comprises:

gl obteining ths biclegical samgla from a hest;
I3} incubatbing onie or aore DNA probes having s ZNA seuusnce
30 encoding = polypeptide of the Invention oY Zragments

thereof with the biological sample to form a mixture;
and
c! danecting specifically bound IZHA proke in the mixture

which indicalbes the presence of 8¢

eplocnious bacleria.

L
b

The ENE probes of this invention may also be used for detecting

culating Slreptooscomus L,o. §. pPyogenoes nmucleois acids in oa

gampie, for erample using a zolym

ase ciain reactiorn., as a
methed of diagrosing Slroptovoeaudg inleotioaz.  The probo may 2€

Al zynthesized using conventlional Lechoigues and may e immobilized

21
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Oono# RO 110 [POAse, OI7 RY Je LE&Dellec WLt 4 JeteCLills Ldoe.. A
preferred DHA probo fTor this applicatien s an oligomar bkaving a
s=guence complementary  to  at  l=act  about ¢ zontiguous
nacleclides of Lhe 5. pyogenss polypepbides of the invention.

Anctaer cizgaostic method for the detection of Streptococcus in

a host compriscs

al Llabelling an antibedy reactive with a polypeprids of
the invention or tragmenl Lhorcoo? wikh s doetoctablo
Zabel;

o}l adrinizcering the lavelled astlbody or labellicd

fragmencz to the host: zrd
=] detecting: specifically boand lakcelled antibody or
wébelled  fragmenc in zhe nnst which indiantes the

presence of Streplococcus.

Avczrding fo one aspect, ths syassnl mvention provides the use
of an antibedy for btrestment and’/cr prophylaxis of strestococcal

inlections.

A furkher agpeck  of  the dinvention i3 Lhe uze ol  Lho

Ereptococous polypentides of the inventicon as immunrogens for

the production of sgpecific antibodies for zhe diagnzsis azd in
parktizular tle trestment of giropiounccss indfection. Suitable

ate a@orcening

mmithu for example by measuring the ability ol & parbicular

antibody wo passively prorect against abrentoccesns infection in

a test amedel. One example of an arnimal model is the mouse model
described ln Lhe examples herein' Tha aatibody nay be a wkale
antibody or an antigen-kinding fragmenc therecst and may balaong

ko any frmunoglabulin olags.  Tae antibody or fragment may te off

aniral  origin, speoificslly of mammalian  eorigin  and  oore

gperificslly of murine, wmat cr lwman origin, I may Lke a

natiral aantisedy or & fragecent  thoreof, ar degired, a

T recomoinant artinedy or antibody Zvagment. The term recowoinanh

ancibody nr  annihody  fragment  meens  antilody  or anbibody

fragmen'. wilch was produced ing mplecutar biclogy tfechniques.

Tae  antibedy  ar  antibody Lragments wsy he polyeclonal. or
praforakly xonooioral. 1t may be ppecific Zor a mumbor of
e
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SULLOSES  ASSOULIELED WIEN LHe 5. DYDCeTes D0 VDepTiaes it 15

preteralbly specific for une.

A Purther aspect cf the invention is the css of Lhe sulibodies

3 élzected to  the polypeptides «of tha iaveation for passive
runiization. One cou.d use the antibodies desoribed im the
resa application.

& further aspecl ol the invention is a method for mmmization,

10 whereny on antibody raised by a polypeptide of the invention is

adminiszered to & 208l inm oan amwusl suliicienk to provide a

wvassive dmranization.

In a ZIurliier ecbodiment, Lhe lavention provides thn use of &

narmacentzical esmpesitlion in the manufaciure off & dicament

for tae woroghvlactic orxr Ltherapeubic tresakment of streplococezl

irfection.

Tn a furtner embodimenl, Lhe ipvonbion provides a kiz conprisicy

2} a polyoeptide of the invention for dezection or disgncsis cof
gtreptoececal infecticn,
Uniess otherwise delined, all technical and scientitic terms
uged Loreln lleve Lie same meaning as commomly undcranaod hy ore
2% of ardirary skill In ths ar: o which this invention belorgs.
All  puosliczkions, patert cpoplicatiens, patents, and other
references mentioned hersin are ‘ncorporated by referoncs  in
their entirety. In cace of con ct., tha present specification.
including detinitions, will cortral | T add ian, Ll
3 woteriats, methods, and exarples are llustralive only and nob
inzended to be limiting.
= 1
33 This example i sktratos <ha zloring and mnlecu’ar

characteristlieg of ZIWH 7 gune and corresponding polywennide.

The coding rsgion of S, pvodsues BYE {SEQ TL NG: 1) gene waa
amplified by 2CR ({Robeooycler fGyadienr §5 Tewpera.ure oyelaor,

AC stratagene, Ladella, €A) from getomic DNa of ssrosype ™M1 2,

)
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ey DU SLfdlll AU ULS SRR USLIE TOe TOIOWLNG  OLIonucesioos
orimers that contaianed base extensions for the addikion of
tea el {(CATATZ) and Neocl [BCRGCCGT): DMARZIZI and
Lrap294, which are presented in Table 1. PCR products were

rootrickion

parified Ir

agarcse gel uging a QIliguick gel extracsion kit

frem Qlagen £ owing zhe wrarmfacz instrickicns

{Chatsworln, CA), and digested with Ndol NotZ  {Anersaanm

Phartaciz Piotech Inc, Dede d'Urfé, Cerada). The psT-215{+)

vector (Novagen, Madison, WI) was dige

2d with #Eicl and NotI

and purifisd from agsvose gel using a 2Laguick c2l extraction
kit from OTAgen [Chatsworth, CAa]. The MNdel-MNotZ ECR products

wers _igaled Lo Lhe AdeT-Nobl pET- Z.h{1) expression wvecltor. Ths

ligated products wsre transformzd into 5, cguoli stra‘n DHSe

[08061aczdnle A{1aulVA-aruF)UTEY endhl recil had217 v im0+ dooR

shurg, MDY

Lhi-1  supkdd A gyrASs  reldl) (GZbeo  BRL, Qailhe
aocerdine te the method of Simarnisz  (Ifsuahas, . DHA

1985, D.M. Glover (ed)., pp. 10%-135). Recombinant pET-

poasnif (¥RETILL(+)) containing BVA-P7 cenc was purified usinc a

QZagan plasxid kit (Chatsworkt®, CR) and TXA naerk was seguenced

20 (Taq Dyc Taoxy Terminator Cycle Secuencicg kil, A3, Foszer

Ciky, CA).
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AU 1. QI gonac eor1coe DJYAMers Usea Io0Y  FUH AtLlCICATLONS oo

Sa_myogonen BYE-27 genc

“Genes | Primers |Restric | V;:'tb;‘ Heguence
I.D. tion
(SEQ ID site ‘
NQ}
RVE-T7 [DMAR251 NdRT |pRTE1h A -
{3} ‘ GUAGICACCCACCATATCRARCTTT
‘ i3
BYE-P7 [IMARD G4 Notl perTzZlbh 5
4] ‘ TTITTTETT O CCGGCCGCAGTTATIARY 37
EVE-D} |DMAR4BDa Bardl | pCHV- 5 - GEGEATCCCACCCACAATZAGE -3 7
(& el
|BVE-PY |DMARABIA Sall PC 5=
iR BE JEGTTGTCGACAGT‘AARGCAACGCTT-\G ‘

‘ned that the 3027-bo Including a stop ccdon [IAA)
Irane {DRF) of BVH-P7 encedss a 2008 smloc-acid-

tide with a predicted »I ol 6.1% and a predicted

molecular mass ol 121,4294.44 D=. Analysis of the predicted anirca

aced residues seguence (BEQ 13 KC 2] sirg ke POORTTT safuware
ibb.ac.jin)}
suggested the existence of a 21 aminc acid residues signal

paptide (MEKELRKIVALTLTOVSUVVTHNG, wh

1} {Real World Zomputing Fartnership (ktts://osort

ends w

ith & cleavage site

situated belwser an aspdrvagine acd & glutamine residussg,

Annlysis  of the amino-aclid-residues seguence reveal_ad Lhs

[5 prevencs of 4 cell wall anchoring metif (LBEXTGX! “ocated bewrtaen

rogiduse 374 and 3961,

To confirm e presence by PCR amplification of BYH-P7 (8EL ID

NO ) gene, the Eollowlng 4 3erologically distinct 5. pycgenes

20 spraine wore uped; the gerotyps ML 5. pyocenes strain ATCC7007594
and the scrotype M3 3. pyogesres slrain ATCCLLSE4 were oblLadned

from the American Type Culture Collection (Rockwille, MD); <hs

serotvoe ME 5. pyogenes SIYET alinical iralate was provided by

the Cenlrce de recherche en inlfecticlogie du Cenrtre hospitalieor
25 do l'université Leval, Sainte Foy; acd 3. ovooemes strajn 3514
wiich was initially iseclated Lrom a mouse was crevidad by Susan

Eollingstead, from University of plabams, #irmingham. 1he H.

25
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CULIL HUTATT ANL-H B MRS WES  UHENT  TTL LIBSE SxXDerimencs Hs
negative conlros. Chromosomal IZHA was isolated from each 3,
pyogernes strain as: previously described (Jayarao 2w et al. 1921
J. Clin. MWicrobiowr. 29:277/4-2Y78). BEVH=FY (SE¢ ID HNO :1) gene

was anpTified ov PO (Reohooyeler Gradient 26 Terperature cyoler,

Stracagene, LaJolla, Ca) Zrem the genomic CHA pur ed from the
4 5. pyogeres strairs, and the control E. ggli strain using the
oligoruclsotide primers DMBR253 and DMARZIOL {Table 1). PCR was
periormed with 30 cyecles of 435 s=c at Y550, 415 sec al 50%0 and 2
:nir': as 72°C and a fimal slongation cexied of 7 min at 7292, The

FCR produc-s were size fracoti

nated in 1% zgsrcse gels and were

visualiz by cthidium breomide szzining. The results of these

PCR znulilicetions are presentea i Tekls 2. The analysis of
the asmplification producls reveeled kiast BVH-27 18EQ ID Mo 13

geres was present inm the genems cf all 27 tkhke 4 S pyocernas

stralins tested. Mo such product was decegted when the contycl Eo
egls DNA was submithed Zo idenkica. POR amplifications with

thesa oliyorucleotide primerns,

Tabla 2. Iden

fication of 5. pvonenes BYD-P7 g2ne by PUR
arpl!fical.or in che gemome of four serulogicslly distinet g,

Dyooenes stoalns

| gtraln Identificatlon =~ | Taentification of '_BVIIP'.'_ge_né_‘
ATCCTG5254 (9] - ;
ATCI 2384 (M3) - \
EpvET M6} : ]
BS14= R
E. zoll xXLI 3lus HRT' - 4

*Mouse isolale

5 EXANPLYE 3

Tais exarple illustrakes tas ol
in OV plasnld pCMV-CH.

2. Svogenes IVE-FT gens

The IN& coding raglon of S, pyogenes proteln was insorzed Zn
rrasa deownstroam of a Fumar growch hermone (W30 gere which was
vnder tho cvangceriptional eontxol of the eoytonmegalovisus (C¥V)

nromater in Lhe plasnid wvector po

ZloiTang et al., Nature,

26

JP 2004-531235 A 2004.10.14



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

0

33

(54)

W D2/066651 FUTMCAD/AG0207

L¥¥d, foo 1lbZ). FOe LMY RrOometor 13 & 107 IUNCTional plasTia
in = ce’la bt acoive upon administration of the plasmid
in  euksryosiz cells. TMme  vecter “also  inceorpeorated  the

garpiciliin resistances gene.

Tae coding regions of EVE-B7 (322 ID NO: 1) gene withouk izs
leader poptide region was amglificd by PCR (Robooveoler CSradicont

6 vemperaturs cycler, Stratagene, Ladfollza, CA} from genomiz DNA
tlrain AOD0T00294

ot sorolype M

. pyogor

1ing

oligoruclestids primers DMARASC: axmd DMARAS.a that contalned

pagse extensicng for the addition of restriction sites SamE>

{CCATCC! and 221 (GTCCGAC) which azrec described inn Tehic 1. The

IR productis were purified from agarose zel using a JLaquick gsl
cxtrectzon  kiz  from Glagen (Chatswortih, CAd, digested with
restriction ensymas (arersham  Pharmacia Dlokach Tno, Dais
d'Uria, _Cé.ue(}dj. Thae pCMU-CE veclzr (Laborelory of Dr. Siephen
B, Johnstbon, Departasnt of  Biochemiszkry, The University of
Texas, DJallag, lsxas) was digested with FBamHI and sall and

fredi Erom agarose gel using the JIRguick gel exiraction kit

QIRger {Chatswortk. CA}. The LamilI-Sall DNA& fragment wag
_igatec teo the BamHI-Sall-plMV-CH wector o creake the HGH-BVH-

inn proteir urnder the <control of the CMY rromoter. Chc
l-gated product was transformed inks R, ooli strain DHS»

(O80diacTAMIS A(LlacZ¥h-argF)ULSS ondAl rechl AsdRL7(z-ms) dewR

thi-1  supE44 A'gyrA96 zrelal. iGibkco BRL, Gaithersourg, KZ)
zgsording ke the metkod of Simanis {Hanaban., 2. DNA Clening,

1585, D.M. Slover {ed), pp. 109--13k). The zeeorhinant pliy

plastid was purified using a Qlager plasrmid (Chabtsworth, Ca}

=122 zhe nuelectide seguaence aof che SHA doserl was verified oy

D2 sequencing.

EXANMPLE 3

1nis example illustratss the wse of 2MA o elicti arn immone
Cosponde w0 S, wyosonos BVE-T7 geoleln angiosn.

Crsups of 8 female BALB/ o mice {Chazles Riwver, sgt-Conshkant,
Cughed, Canads) wers dvmarized by intramuscilar injection of 200

4l thres timss at two- or thvee-wsek Intervals with 50 ag of

JP 2004-531235 A 2004.10.14
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WE D2/066650 PCTHCAUG020T

TeCoOmIINant  pPUMyV-id GNCoalny  BYH-PS issl B M 1) gene tn
prasenacs of 50 pg of granaleoyte-macrophage coleny-stimalatinag

faczor {GM=USFI-expressirg plasmid pORY-535-30-C5F  {Ieboratory of

of

Dr. Sleph=n Al Juhnston, Departr mishry, Theo

Uriversity of Texas, Dallaz, Texas). A5 cenirel, groups of
mice were injected wilh 20 ug of FCMV-CH in precence of 50 uy ol
pCM -CH -GM-08F . RBload samples ware ool ectad frowm ths orbital
prior ro eech imrunization ané seven days following the

chird injectior and serum antibedy resporacs wore detormined by

=,18k usirg the  BVH-PY Hig-taggced Lakeled 3. PYOUenes

recombinant proteirn as  coating  antigea.  rhe  prodec nid

purificatiorn of this 3VH-F7 His tagced labeled 5. pyocenes

recombinant protein s presented In Exampls 1.

EXAMPLE 4
This cxample illustrates the production and purificatlon of S

pyocenes LVII-PT7 reconmbiznant protein,

BY.

[BFQ I N2: 1)

gene was used Lo transforn by electireporation (Gene Pulser TI

Tre recombinant DET-Zlbi{+)placsmid w

appavatus, BTI-RAD TLabs, Mississauga, ©Canada) E. ¢oli strain

Tumer (BE}] FonpT hads, (= gal den lacyl (D=E3)) (Novage:d.
Wadison, WIT; o In -hisz strain of L. coli, the U7 promotor
conzrolling expression af the rosmnbbinant protein is

spocifically recesnized by the T7 RMA polymersse [prescnt on BEho

ADE2  prouphace) whose gene is undar tne centrol of  the lac

premator wihich is inducible by Zuopropyl-B-d thio
aalagropyranicside (ZFTG). The transforments Tuncr (PH2) /xpkfi2l]
(1) were grow: at 37°C wilh agitation at 250 :pw in I8 broth
{peptone 1Cy/L, yeast extract 5¢/L, Wall 10g/L) containing 190
pg  of  rarkbenicillin  (Sigma-2ideich  Cazada Ted.,  Dekville,
Carada) per ml until the A, reached a valuse of 0.6. In ozder to
leduve the producilen of BWH-H7 Him-tagged S, pyogenes

reconbizant proted tha cells woere ingubated for 3 additlioaal

hours i Ehe presernce of IPTE al a Tipal concentrazion ofF 9.1
mis. Inducead cells ferom a 500 ml cuolture were pelleced by
cenicifvyation and frogsn at -70%C,

The purificaiion of the DVE-p7 Eis-tagged] rcecowbivant protein

28
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"AN2/0207

et o ne non-geLun.e TYaction or 1P --snoices ‘runer
(DAY rpETE1lR(+] was done =y affinity chiremacography bassd on
tae propertics of the ldseiag scguence (5 consccoutive nistidine
residues) to bind to divalant cazsions (ML) irmobilized on che
HizsBind metal chelation wzesin. Sriefly, She nelleced cells
cotalned from a 500 qbL cullure induced with IP0G was resuspended

in Iysia butfer (20 w¥ Triz, 500 mk WaCl, 10 =M imidarele, pl!

7.3] containing 6N Guarnidine-HOL, sonicated and c2ntrifuged at
22,000 X g for 20 min to remove doorim. The supornatant was
inruketed  with Ni-NT2 agarose resie iQiager, Mississauga,
Ontario, Canada) tor 45 win at 478,  Tae DVI-P7 lis-tagged S,
nyagenas  rooombiraat srotain was 2luted from the resia witk a
golution contzining CE Guanidine-HC)1 and 250 md imidazole-hUuvmd

mk Tris, pHB 7.%. Thne removal of the salt and imidazele
ples was Cone by dialysis against 10mM Tris and 0.9%
9 owvernighs at 4°C. The amourt of rscombinant protein

waz e2stimated by MicreBCA (Plzrce, Rockford, Illinois).

EXAMPLE 5

is exenple L lustrates the reacliviby of Lhe BUVE-27 His-lagged
S _pvozenes recombinant protein with Zuman  sera and  sera

collected from mice after imrunizakbicn with  §. | pyogenss

antlgeric prepsrations.

as shown In Taboe 3, purified -Lagped EBEVA-P? reccabliuanl
proutoin wag regognizod in inrunckleots by the antibodies present
In the pool of normal sera. Chis is an important rasul:s siace il
clzarly indicates thal hudan which are moemelly in contoot withk

that

S$. Twocenes do develop ankilodics tiat are gpecilic o

protein., Tasse particular human antibodies mighl be implizazed

in the profectior againskt 5. wvocenes infeation. ™ addition,
irmanokloks  also  revesled chat  sera  collected fram  mice
Lromanized  witk S, wwvogenes antigemic  spreparalicns onedched

membrane proteins wlhick protecied mivoe against lecthal challenge
a.s52 develaoped antibodies thal recognizsd AVH-PT  Iis-lagged
ratombinant protein. Thig resull izdiccies that this protein was

pregeni. in §. pyogenes antigenic prepsratios taat procecced mice

againgt infection and that thig streptococeal protein induncd

29
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WE D2/066650

AL Croares L

e T

rezorbinenl proiela.

TabLle 3.

:cted from

Reactlviky in

mice after

immunebioTts  of

human

immunization with

BYVA-P7

SOTTESTOTIITT

Hiec-tagged

(57)

RS- AR

sera and sora
3 Dvogenes
recoinbinant

antigenic p:eﬁdxd:iuns

progein.

[ Purdified | Apparent
recombinant molscular

protein I. n.*

weight (kDa)®

Reactivity in immuneblets with

REA T

Human sera’

Mouse sera’

13

+

BT B7

lis-tagred recombinant

protein produced

and wparificd as

dezeriled in Example V was assd So serfcrm Lho anmunoblolLs.

*wolocular woight

ef the 2VE-PT His-tacged recowblnanl prulein

was cstimated after SD5-PAGE

cogether and diluked 1/50C

L
iouse  sera

antigenic preparabions
and diluzed 1/500 t:o

prolecled against a iothsl 5. pyogo-or challeage.

EXAMPL.E 5

Thia example il uslrates

] nes BVH-P7/

collected

alier

atrentococsal cells.

Racleria were

Lasoretories,

Lazoralorias) and  C.5%

grown  in TooG

Desrsin, ML} with O.4%

from heatny hruman wol

Lo perform the

eariched membrane

che accessikility

protein

pephone

Lzaticn

in

perform the ireoicb obts.

al wha

with

curlaco ol

nteers were pooled
imrunoblots .

5. pyegenes

croteins were pooled

These mice wers

o antibodies ol Lhe

Hawlll (T} brola {Difcao
weast ewktrast (Difrco
extract (Merck, Tarmstadi,

Germary! at 37°C in a 8% OO, almusphere teo give an 0D, of J.600

{-10* CPofmly
nhen  adided and

incubated

7 h

buffor

Dilutiens

[Phosphale-outfered

allowad o

&t 4°C. Sam

of  anLi-BV

saline {"R3)

Lbire to the ool

les were wvashed 4 Lime

B7 ur control sore were

5, which weze

in klocking

contalning 2% hwovine

serum glbunin (32A)). and thorn 1 ml of geat Zluorescein {FIC)-

ki
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COMUgACED aUTl-MOuse K + 104 JAL1IUTac 10 RpLlocdKlvg DITer was

added. After arn addiziopal ircubation af 60 min &t room

temperature, samples were washed 4 kimes ia hiocking bufier and
Zixed with 2.25 % fosmaldeliyde in PBS buller for 18-24 o at 4°C.
cells were washed 2 times In PBS buaffer and resuspended in 500
21 of PR3 omffer, Celizg were keck in fhe dark at 4°C until
ard.ysed by flow oyhemetry [Foiocs® XI1.; Zeckman Coulker, Inc.).
ren thousands intack 2. oyogense zelle were znzlyzed per sample
dant Lhe resully were expressed as percentage of lahelad oells

anc fluorescence index. The flvoresceace index was calzudaled

a3 the nedisn flusrescence value obtalaed afier labeling Lhe

anreptoroad

eclls with an  immuee  gezum divided by che

flucorescerce value obtained for & ccntrel Ipouse  serum, A
fluorescence value of 1 dsdicatoed that thers was no binding of

entibodies ot the surface of lntec. slreptococcel cells.

Serz ool frum cight mice immunized with BVH-B7 Il tagued
recopbinant protein were analyzed -y covtellucrometry and the

2 4. Al

results are oressnlesd in Tao of the =mora colloctod

frem mice lmaunized with purified DVi-P7 ilis-tagged pvonein

canzeined EVI-PY-spsaific am odies that efticienlly recognized
cheir corresponding zurface expossd epitopes on the hstezologous
(RTCCLE384; serotype M3} 3. pyegeres stivain  testhed. The
fluerescence index waried from 1C to 18, TL wasn determincod Lhat
more than 97 % of the 10,000 §. pyogsmes ce
labeled wizh the artibadics vresznt iln Lhe BVH-2ZY speciflc

5 analyzed ware

nersa. o sora wore also popled andé  reacted  with  the

following £. pyogepes strains: serooype Ml g, pyogenss strain

R1CC FO09204, serotype M3 and sorotype M18 5. pyou s stroin

ANCCLER57 were chrained from Lhe  fusricen Type Cultors
Cellection  {Rockville., MD, TJSa); Lhe sezolyvpe ME ¥, ovooernes
5T¥ES and M2 5. pyoy
by the Centre de recherche en infecriologie du Centre

BPYEA cliimical igolazes wore pravidsd

alier de 1funiversité Laval, saintc-Foy. Tie AVh-PT-
specilins anakibodies present i the pool of zerz callecled zfter
immunlzation with =he purified His-tagged recombinant ZUH-PT
protein attached az the bacterial surface nf esch of thesc

grrepbococcal s

with fluorescence indax betwesn 4 up bto 9.

O Lie contrary, no Jlateling of the streptacoeccal cel

31
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roven

wnen pools or

sara  cogllactes

L=om

(59)

PCTHCAUG020T

Rl ged or shanm

imrurismed wice were used. These observations clearly demorstrate

ther the IZVH-E7

protein 15

accessible at the surface

where Lt

can  be easily by artibodics. Entl- 5. mvorenss
antibodias were gnowr. te play an  inportant role in  the
protechtion againss §. pyvogereg infec.olon.

Tanle 4. Evalusation ot rhne athtaschment  af apoc-flie
antibodies at the surface of Intact cells pyocenss
AICCI2284 sErain (gsercstype M3).

Serum Identification | Fluorescence Index % of labeled cells’
}E‘ w1 Qv
E3 11 37 )
53 13 98
= 16 98
ES Ta ) a7

20 2 a
&7 13 9

EE 18" EE

Focl of negative El

conlrol sera'

EPositive cont=ol iz BT

EEIIHY]5

fna mice Sl
Lavss-waek

srofein

i

Tho
i NRT5

vells

aboratories,

el

fluorescence

Ilornby,

wilh 70 g ol

Canade .

index was
reTIceE yalue oot zfter
wlikth an immune serum diwvicded

ubiained [or a

indlcatoed that

conmral moose  serum.

there was ao bir

of lnleckt strepLococcal cells.

+

Guila

labeling the

by

A Zluocescente value

adjuvant

wotervals with 20 ug of purified BVE-2V

to 58 were injected subcutanecusly three Simas at

recoirkingnt

[Cadar_ane

The sere ware diluted 1750,
lculated as the

rmzdian
entocaonal
cho flucrsscencn valuo

g of antibodies at

of 1

the surfacs

% of slreptoconcal labvled eells wut of Lhe 10,060 cells
annyned,

tora collected from unlmownized or aaam-lixunized mice were
poeled  diluted /50 ard wsed as negative conneols  for  this
dBBAY .
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SEINN ODEHIEES  LFON A NEILNE  CLIIOTTEEN W1 S0 AU g G ALE LI Tea
streplococeel  recombiianl M protein, & well  snown suclace
protein, was diluted 1/270 ard was weed ag & positive conkrel
fcxr ths assay.

EZAMPLE 7
This example 1llustratss the proctecticn agsinst fatali 3.
pyogenes nfection induced by paceive frmmartization of mice with

ratbiz hyper-immune sera.

Wow  FArealand  rabbits  (Charsles River lakoratorics, St-Con nt,

Canada) were ilnjected stubcutaneously &b mmultinle sites with 53

ag ard 160 gg of the BYH-P/ His-Lagged recomblianl proleian Lhal

was produced and purified as described in Zxample 4 and adsorbed
tu Alhydroyel adjuvans (Buverfes Biesector a/s) . Racbhiks were

inpunized thresz tines ab three-weck incervals with toe BVHE-P7

fila-tanged recombinant probein. Nlood samsles were colleczed
Lhres weeks ailer . he Lhird lnjectiuvn. The an:ziboties presenk
in the Revum were purified by precipitatizsn using 40% sacarazed

iuam sulfate. G of 1¢ female C23-1 mice {(Charles River)

&

were infected ilatraverously wirh 503 p1 of puvificd rnorum

colleczed  from rablics dimmonirzed wich  the BVII-PT  lis-btagged

rezonbinant protein, or rabbits Iowuenized witi o an unrelated

control rocombinant pre ghtesr nours “ater chae mice wera
cf ths type 3 5. pyogenes

siLrain ATCCL2384.  sSamples of Lhe 8. pvcgenes challenge inoculum

challenged wizh avproximerely 2x°C7 Q5

were plated on olood agar wplates te determine the CTFU and to

verily the challenge dose. weathe were recorded Lov a period ot

This exarple L_lusirates the protexi
pvogenes  infros
reczominant WYH

© wice against fatal 3.

ior dinduced  ny  dmewndzation  with  purified

-F? nraroin.

Grouvs ok 8§ female Balb/c wmice (Charles River, 5t-O

Québec, Carada) wers immunizad subepkéacously throc

slsoank .
Mes  at

Ewo—

ek intervals with 20 20 of affindicy purificd EVE-P7 Hisg

33
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ERCOMDITIATIN,. REOTRIT prajenaa 8T LJ T 0T LR1LC

adjuvent {Cedarlane Laboratories §Led, Hownby, Canzda) or, as
conkrol, with Quila adjuvan- elons ia =23, Blaood samples were
collacted From the orbitzl sirus on dey 1, 14 and 28 pelor Lo
cach irmunizazion and two weeks (day 42) followlng the thizxd

Ure week later the mice were challenged ith

W

roximately 3x10" CFZ uf the type 3 E. pyogones shrain ATCD
12324, Szmples <X the 5. pyogenes challence irnoculum ware
plated on blood agar plaies to delermire Lhe CFJ and to werily
the crhallerge dose. Deaths were resorded for a period of 7

days. Four of eight mice immunized with purified recomblinant

VH-PT7T protein were protechod  acadner the Tothal  challenge,
comzarad to enly 12 % (1/8) z2f mice which received the adjuvant

alcne {Table 1}.

Tal: e 5. Abllity ol roecosbinent BYH P7  preiein to elicig

protection against ZAS stralin ALCC 12334 {lyge 31.

" Immunogen Nu, mice surviving % survival
o0 pg HYE-PT 4 T0% Duiiln I 4/8 50 ;
uiiA adjuvanc a-ocne tn PBS 1 Tis T 2
34
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Wnat 18 clalmeda 18:

1.

(&}

[19)]

(el

(%}

[S=H

A disolated polynuclea

ide comprising & polyrucleafide
chosecn Ifrom:

& polynuctechtide encoding a2 polypentide having an lecast 70%

identizy to a second polyvpeptids comprising a  segquence
chosen from: SEQ ID NO: 2 or fragmerins or aca’ogs thorocf;
a polynuaclec-ide encading a polvpeotids having at least 93%

identity to a second clypeptlide comprlsing & Seyuenue

chogon from: SEQ ID NO: 2 or fragmeonts or aralogs thevecof;

a pelynueleostiie enceding a polveeptide comprising =
sequence chosen from: 8EQ ID NO: 2 or Iracwenls cr aoalogs
thereof:

able ol

¢guenerating artibedirs naving birding  specificity for a

a polymuclectids encoding a polypeplide

polypeptide comprising a seguence chocen from: SEC ID NO;

2 or lragmenks or analoegs thersof;

a polynuclestide encodirg an epitopes bzer-ng portlon of e
nolypeptide comprisizna 2 sequence chesen fyowm SEQ I NO: 2
oy fragments or analogs chorcof;

a polynuclestide comprising a sequence chosern from ZEQ ID
NC: 1 or fragmenls or analegs thoereof:

& polynucleotids that is corplementary bo a polvruclestide
in {ar, (b)Y, fci, {d). (=) or (£].

a1 isolated polvodcleotide com ny & polyruclestide

Ls]

cmoser from:

a polyminseotide encading a palypentide having at least 70%
identity to a second polypeptids comprising a sequence
chousen izom: AFG 70 NO: 2;

a rolymaclectids oncoding a polypoptide having at leas:t 93%

idarfisy to & second polypeptide comprising a CUenc
cnosen fram: SEC 12 NO: 2;

& polynueclectide ercoding a peolypeplide comprlsing &
sequente ghogen from: SEQ T NO: 2;

a uwelvoucleotide encoding a polypephide capable of raising
antibodies asving binding spe¢ificity for n pslypevcide
n €rom: SEQ ID UWD: Z;

comprlsing a ssguence chas
a wolvnucleotide encocding an cpiteope heariug portion of a

polypeplide comprising a secuence choscen from 530 I NO: 25
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tz)

1)
b}

(63)

FCTHCAOVG02GT

a polynucleolids CUNDLISINg @ Sequencs chosen Trom SEY LY
Ko: 1;
a zuwlvnuclectide that is complementary to a polynucliectids

in {a}. (b1, i=). (d), le) or ().
The polynucleotllde of clalm -, wherein sald pelynuc_esobids
ig oMz

Thae polyvoucleotide of eclzin 2, whercin pelvnucicotide

is LN,

- The polvmucleclide of clalr 1, wherein sald polyrnuglegtids

is RHA.

Tha polymnuc.ecotide of 2, wherein said

is HNA.

Tre  polynueleotide of  elalirm 1 that  lybridizes  under
siringent coaditions te sicher

& DNA meguence encoding A nolyoontide or

tre complement of a DNA seguance encoding a polypeptide;
wherein said colypeptide comprises 38=¢ ID MO: 2, ar

fragments or aralous thereof.

The  polynucleoats cf olaim 2

S bEybridizes under

stringent conditions te zither

a ONA& seguance encoding a polyouplide orx

tas corplement of o DHA sequence sacodlag o polypeptide;

wanrel

sald polypeptide comorises SFQ T NO: 2.

Tne polynuclonbide of  olaim 1 that. hybridizen under
string=nt conditions <o r:u.thér

a DA sequence encoding a polypoplide or

the conplement of a DNR ccoguznce encoeding a pelypentide;

wiaereln said solypeptide conprises at lzast 1C coniziguocus

anmine aclid residues from a polypemtl SEQ I3
¥0: 2, or fragments or analogs thereof.
Tie polynicleskide of claim 2 thet hybridizes  under

stringent condikions te cithexr

ki
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)
)

13.

A

o

(64)

a A 58

NENCS ENCOCILRG 2 POlyReptids oY

the complement. of a DNA seguence cnceding 2 polynaphide;
whers!n said peclypeprids compr:ses abt le=st 10 conbiguous
aninc acid resddues Lrom a po.ypeplide comprloing SEg D
K2: 2.

2 vector comprising the polyrucleotide of alaim 1. wharein

said DNA is opershly linksd to an cxpression concrol region,

A wvecTor cowpr’aing the polycuclecbide of claim 3, whersin

said DNA is operably linked to an exgression control region.

A hcst cell transfected with the vector cf clain

B host sell trarsgfected with the veccor of clalm 12,

A procoss for wproducing & polypeptide comprising culturing a

host ce2ll according te cleim 13 under conditions suitable

[or exuresvion el said poulysep

E grocess for producing a polypeptids comprising culburing a
host cell aceerding to clalm i4 weder condition suitable fo-

expression of seid polypepkide.

An igolated polypeotide comprisiag a polypestide cheosan
Zrom:

a polypepbide hewving at Teast 70% identity re a second

polypeptide havi-

g an amino acid seguence comprising: E2EQ
ID NC: 2, or ifracgmenz3 or analogs thersol;
a potypepeide having at Least Yo% idenktity Lo a second
polypeptide Laving an amizo scid seguence comprising: SEQ
ID NO: 2, ur Iragmen=s or analogs thersof;
a welvoeptide comprising & ssquence ckosen from SEQ ID NO:

2, or Iragrents or analougs thercof;

a polypcptide capable of geonex ng =antibodies tkaviag

specific

¥y for a oolypep
SEQ ID NO: 2, or

e naving a secusnce

agmen=s or ana” ngn thovoof,

an e bearing po-ti of & wpelypepbide having a
seguence cnhosan from SBE I NO: 2. or Iragments or znalogs
therect;

37
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[}

(d)

$4]

g)

18,

Las poLlvieptlids O (4), D), [§<N N ajp, =X (@) wherell Tae
W-terminal Meb reszicue is delatedn;
the poiypeptide of (al, (k1. i), (&), ifel, or {f} wherein

the secrevory amizno acid seguence iz deleted.

A iselated polypsptide comprising a po_ypeptide ochossan

frem:

2 polypeptide having zt lsast 7¢% identity o 2 sscond
polvpopzide having an arino azid sogoodce  conprising:  S7Q
IL NG: 2;

= polypeptide having =t least 85%% iddentity to & second
polvpeptide having ar atinoe azid secguence comprising: SIQ
I WO 25

o po_ypoptide comprising a secuonec clieser: Zron SEQ 2D NG:

3

a polypeslide capable ol aneratice  arlibodies  haviag

binding specificity far a polyoenbkide having a seauences
chosen from SEQ ID KT 25

an epicope bearing portion of & polypep

‘de having a
sequence chosen from SEQ IL MD: I;
the polvpeptide of (a), (B}, i(e), (&), or (2 wherein tae
K -terminal ¥et residue is deletad;
the polypeptice of {a), {bi, icy. {d}, (e:. or (f} wherein

the scerclbory amine acid scguence is deleted.

& chimeric polypeptide comprising two or more polypsptides
having a soquence chosen from SEQ TD Ko: 2, or fragnents or
analogs therecf; prcvided that the zolypepbides are linked

25 to Lormed a chirerie polypeptice.

A chimaria polysentide comprising two or asre polyoeptiddss
having & sequence cheeoa from SFO IO H0: 2; provided that
the <colypeprides awre linksd as te Zformed a chimeric
palvpeptide.

& vharmacoutical  corpogition  oomprising  a  polypeplide

grding ke any one of  eleims 1Y te 20 end  a

phermaceutically azceptable carrier, diluent or adjuvank.

38
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[}
ur

{al
1)

%)
v}

(at
(b

(4331

(66)

4 METION 0T PTOREAY ECTIe 0Y TARTAPRUTID IYRATMENT  oT

pharyngiclis, crysipelas and impotigs, scarlec faever, and

invazive diseases such as  pacteremiz  and necrotizing

fasellitlie in a host suscepllile Lo pharyrnigitis, erysipelas
and impetige., scavlec fever, and invaslive d_seases such as

bacterenia and recrcotizing fasciitis and alss toxic shock

corprie.ng adrinisnering ko gaid hosbt & prophylactio  or

therapeutic amount of a corpositisn zccording Lo claim 21.

A method Zor prophylactie or btaerapeutic cTreatment  of

irfection in & host

Stieptocsoccud progenes pacter

susccptible te Streptoccoccus pyogenes infection comprising

aditi- zring te seifd hest & prophylactis o therapeutic

amzunt ol a ¢onpositisn acvording to cloim Z1.

& method accerding te clain 22 wherein the hesl ig an

animal .

A methos according ko claim 22 wherein the ho is a humar .

A matckod for diagnestin of strsptococcal intesctlon In a host
susceptihle to stroptococcs] infockion comorising
ootaining a hiological sarple from a hosk:

ircupating an entibody oo fragneal Lhercol reaclive with &

Frreptococdeal polypeptide of any of the claims 17 ko 20
with the biclogical sample to form a mixluce; and
denccting specifically hound anribady oy bourd frageenl in

the mixture which indicates tre preszence of streptoccscal.

A method for detectica of antibody apecific —o straptococcus

antiger. ‘n 2 biclogical sample cor Siig

obtaining a pislogical sampd frow & hast;

insubsating one or more sircptccoccal wpoliveeptides of ary of
the clawms 17 to 20 or fragments taereo! with the bislogical
sarnle to form a mixture; and

detecling specifically beound antigon or rcound fraguent in
the mixture which Jindicetes the preseace of antibody

speaific to alrepioco

Cus.

39
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P

29,

JEs O nhRAYMAacelrifal Compasitian 1N rne mantusscotarea 6T A

medicamont for the prophylz

zic ovr ftherapeatic treatient of

streptocozecal infection.
Xit comprising a polypeptide according to any on2 of claims

17 to 20 for detectlion or diacgnosis of streptoooccal

infertion.

40
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{SEQ TD ¥O:1)

ATGRAGARARC ATCTTARAAC
AMRTCAGCARE TTZTTACTTT
TCGATTTOTG GOCOTOACTA
ACTTCTGGOC CTOTTGATGA
GAARARATAR AAGATRATCT
ARTCRGARAR

rUTCTT TRARTAARAC
ACTRAGEEGH ATAC
CATCATCTOS CATTE ted
CLILGCTTTLIA CTCCAGATAR
AATGCCOAAR TAAGCCAACT
TTTARTTCTT ATCTACTAAR
VEGACARLAR
ALGCTTITGO
AAAGCGATTE GAGARATASC
CGTCRCTTAR TCOGATIAGT
TTITRGAGGAR ATAGTCTARRA
CARCTRATEC TACCTGRCGS
GAAGATIATC RCTACRATARL
GOUOTTECTA CTGRARATAC
GAGATITGAIT ATACTAAATE
GETTIIMCAA BUARAGECLT
CRGCACAATG GIGTTACTAT
CAARATAARA C
ARARTAGGTG C
ITAGAAGNGA I TABRGA S
GATAARTTAG U TACTATTSS
CELUCAGRAT CIOTACAAGR
CTTATTTTTA TSCCAACTAR
CTTGRATATC TRGATOTTTC
TCAGAUARATE CUOTTGAAAGA

1 GCOTTCARAR AGAATCATTT

TTTAATGCTT TAGATGATRR
ACGCATCOATA ATTCCTACGS
TTRTCTTCTA CAATAGTAGA
TCTACALTAC CRGACTAC
TTETTGTCOAL RATCTANCCT
TUTLTCCTTE GUC3CELTES,
NCCDAGERGG CAATALNGIN
GUTTATART2 ATAGCUCTAT
TTECTAACKG CATIAGTTGA
GLULATTIAT TARAGACGCC
TTTEOACARGT CTGOAMANIT
CARDMARCGACT CTTATEGTAR
OOCTTGGCAE TTGICACTTT
AGTRAGCTTA GTCARITARC
GETATTTICC RAGCTATCCA
CETACGCACT CTGAGAAGTC
CAATOARACC CAAAAACIND
AARGGCRGCT TTGTCIALGG
ACTRCTATAR ARRAGRALNA

s

/6

_AGTTECCTTE

ASCCTOACTR

(68)

FCTHCAOVG02GT

CAGTATCGGT

BATOROCCAC

AGTCAARGRG
QOOACRAMGT
TAIARGTOACT
TGCTAARGGT
GCAGATIACT
AFIGEOCALUA
TICA
TCAT oy
ARAGACGGTA
ACATATEEAT
GRAGOTAADA
GAATATIGCT
TCACCTACCT
STTTTTTGAT
AGRRCOTGCT
AGTEATAGGS
TCOTTGARARR
CCETGTTETT
CIATGTTAAL
GTTAGACGRR
ACARAAAGTH
TRCTZARATT
ALALFATLITGE
TTRATCTRAT
AGCCTTTATE
TGATZCEANT
ARTRGOGOGT
GETTAACACC
TGAGCARBAR
AGTATTATTA
ANBATAACTS
UGATGELIGAT
ACTAGTAGRY
CCTTGALANG
LTCARACICAG
CCBACRAOT,
TTIGGATARA
TECTCASTIG
TARARRAGCT
GEEAAARGEA
TTTGEICATTG
CGATTTRVGTA
TCCTATATTA
AGOTGATTAT
ATCTATTCET
PARATGCAGTG
ALSCTCARNGT
TACAGGACEE
DMATCTTAGGT
BIATTRA

CEARTTOTTA
AOGOOTABAR,

BCGLOTAATLY
AMNICRGELS
GATEEARCTE
ATTGCAGRAT
QOGALARGEAR
ATCCCRACTS
GAGZTIAATC
TIGRARCAGA
AATCRRATTA
TTTARATCLA
SAASCTRGTT
ATAGRATCAG
TIETEENCAR
T TIACCT
ARACSTAATA
GGTGATANTS
UARGARGTAR
AACT JGAMAT
BATAATCGTR
TTOCATATTA
TCAGOATTOC
TTRCGTGASA
CAGTTAACAG
CCHRGTATCAC
CAAGTEECAT
GRACANTTT
GEHIGRGUAL”
ATTTTARARG
TTTAGAGATA
CRRAAACAAL
GCCATAGCTA
CTTCRARGAN
BATCTTARGS
CCATTRGCAGD
CCAGRATATT
CTIGAPATGA
ARTGITGACS
GREGEGUTCR
CACGARCCGA
GCARMAGCAG
CRATOTECTA
CACICTECAR
TRCNCTRGCS

SUBSTITUTE SHEET (RULE 26)

ARCRAROTCR
GCAASTTARL
COBATAAACE
AXGAGTIARL
IMACTRGAACH
GEEAGNL
TIOAARALL
AATTORTACE
ATACCASTAC
TTATTARCGR
GTTATRARCE
TTCCTGARAG
TCEATTTECD
CAGGTARRACT
ACCRTATCAR
TTCABGATAR
ARGCTTTTAL

O2TTTCGCAR
AGBCTTCTCTIC
CTTTTGAADC
TIGRRAICIT
ATCRTATTTR
GBORBARTEE
TEGCRTETIT
AGATTCCTET
TGRERACGAT
CTEOCTTEC
ATAATRARLGET
TLALOGLIICA
TARTOGAAGG
TEARCTARCTOC
AATTOCOTTOR
BAGCTGAGAR
CTATTERCHD
QUTTGCAARR,
AAGCTACAAT
ATATCEGATT
OTGATACTAT
AGGATAATGE
BCRTCARAAC
CTGUAGCCTA
RECAGTTALL
ACTCTARAGA
TATTGOCTAG
TTGCTTTACT

AGCTTOTICA
GATTAATSAA
TACIATTOLT
GGCAGTARLCA
AICAINGAG

3 TEATTTTATT

ATCTCRARCT
BOTACTTRGT
GGCTGGRARA
AGOTGAGETT
TRTTRATCRS
CCTCGAGACT
AGRTAATILA
CTTTGOCR
ARCANTTGAG
TGATCTGAGT
AGGARATCCH
ANATCCTTCT
GBRARGLCCT
TASTGITACR
ARTTCCRARA
TGTTELTTTT
ARCTATTCGE
ARCTOACCAT
GGRATTRAAAD
TGCCATTETT
TROARRTART
ATCARRTAGR
TCAAGCCTTT
LCUAGRAGAL
CCATATTCCT
GOTTETTARA
TCCRUAUAAG
TTTAGATTAT
RGGTRAAGOG
ACERCCACRA
GGCTTTAGTG
AGOGETAT TR
AEAGTTAGAC
GETACARCIR
GRACGTTTAY
TTCGAGEER
AZGTTATCAT
ARCTTTARAT
TCATAGAGIC
GOCTARNCTR
TAGRGGATTE
GACAGGETTA
CTCACTAATA
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Figure 2 (SEQ ID NO:2}

b

VEEHLXTVAL
&1 TSCOVDITVT

TLITVSVVTH
CLFSDKRIT.

121 SLSLNKTVE
151 FAFTPLEXTA
241 TIAFVTINENIA
100 ROUMRIARRA
361 CDUBYNNRVY
421 GFSNAGLOLY
481 KLGAVLFCSN
241 LPESVCEZIGR
601 SDNALKRVLL
661 TEENSYRLAD
21 LLEXSHLROG
F61 RYNNSRIRAR
841 FOKSGKLIYA
241 SKLSQLTSIR
961 OSNPKINEGE

3
0

EVN

PLELKTIREE AFXEXNHLEDT
GEYFIVDDPDK LSSTIVDLEX

HESAILPRTGS XGEFVYGILG YTSVAI

SUBSTITUTE SHEET {RULE 26)

EVFSLYVES TILKCTQAES
ZKIKDNLAKC PREQBL¥AVT
TSWWEICIFZ TXENTIVGLS XSGVEELSOT
ILEYT3RAGE HCEISQLDVL CKEITRESEY
EELET TSCYAFAHNA LKQIDLEDND
IKTIE FRGNSTKVTG ZRSFQDANDS
LULRSERNPE GLATENTYVH PDEESTRQLE.
KRWZWLEIPK QHNGVCITEI GONAFRNVLE
HLKSFERSDD LEIIREGAKM NANLIETLELK
SAFRONORNN LIPMGSEVET LEEMAFLSHR
SVASALSHTA
ILFLIEGLCY
EXDKFLOZAQ FFLCRVDLDK ATAFAEBERLY
WVHRLIKELD LLTOLVBOKG TLAGATMVIG
LDNMSDTISEG QXDAYVOWPIL WVZEINEGYH
QVPTALYHRA GIFQAIQNAR LEREQLL

(69)

FCTHCAOVG02GT

SISCADYARS SCOKSXLXTNE
SNTEEBKQIT SCS50LEQSYE
DELVLPSQORA DETOLIGVAS
FNSYLLKRVT IPTIYEHICO
{ATCGTLAFPFD
OLMLFIGLEK
SIDYIERLEE DI
QUETLRKYICL EEVELFSTIR
DELVILGDAA FHINELYALV
LEALCLSEQK QLTEIPVRRT
FUATODRDED EQFONEVVVE
STLRQTTOTY FRIUMTTAGEA
TEKATENGOL LERSIMKRVL
VYLLKTPLPL PEYYIGLNVY
ALAVATLALY ECGLDIKTILE
OTHSEKSESS ESRNSENRGL
TALEKEKY*

E
QRNEVT
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Clustal Wil.4) multiple sequence aligmment

Aligmrerk Scorc = .18839

|V Sequences Bligred.
Corserved Tdealbibies = 935

Gaps Inaerted s 0

Pairwiee Alignment Muoce: Fast
Sairwise Blicrment Parameters:
kb

Multiple Blignment 2arameters:
Cpen Fap Feralty - 10.0 nxkend Cap Peaalty = ¢.1
Delay Divergent = 406% Jop Distaoce = 8
Similarilby Marrix: blosum

Processing time: L2.5 seconds

1 D¥RES
M LVRKEPILXQTQASSSISGADYAES
z TOASSSISGRDYAES
i LYKEPTLADTDASSSTSGADYARES
1 LYKEPILXCTJASSSI3CADYALS
1

VHEBZ LLAGTRRASSSI3GANYATRS

MERHLR IVALTLT YV SVYTITNEVESLVKEPTT )T IAS SO ISGADYARS

P

. BPVTd_ M3 & SCHSKLKINETSGPVDITVTDLFSIFRTTPEXIICNLAKGPREQELKAYT
SpyTo_MS 25 SCKSHLKINETSGEVLITVTDLFSDKRTTEEX I KINLAKIPREQELEAYT

Spyed M6 18 SGKSKDKINETZGPVDDTVTDLTSLERTTPEK. MLAKSPREQELIAY L
3py68_ M2 25 SERSKLKINETSGPVDDTVTDLESDKATTPEKIX M LAKGPREQLLEIYY
Spvo 9_u: i iy OLESOKRTTPBY TRONT ARGPREQELKAVT
12357 per s T STUT BOKRTTPRYTIESHNLRKGPREQBLKAVT
TEORD4_M] 51 SCKSKTKINETSGIVDDTVTDLFSCRATTPEKI A ONLAKCPREQELIAVT
P L L L L A R T S LT Y
SpyTa_M2 56 ENTESEKQITSGSGLEQSKESLELYKEV S TS WEICDFTTEG

SpyT0_M5 75 ENTESEKQINSGSJLEQESKESLSLNERVPETSHWALCIE L

Spyes_ M6 68 ENTESEKQINSGSQLEQSKESLSLNKRY. 14

Spyt8_ M2 75 ENTLSDRGLUIEGSULLCSKESLELNKTY £
Spyad_ M TRAR{0T TAG50LEQSKESTALYKTY PS TS NHWEICOP TTEGRTLVOLS
12357 Mig 74 ENTESEXQINEGSCLIOSKBSLELYKRVPSTS CDEITKGNTLVELS

TOC254_M1 .01 ENTESSKQITSGERLEQSKESLALNKTY P SWWEICOFITKGNTIVGLS
A R L T TR AT LA LT ST L LR F PP R

SpyT4 M2 106 ¥ECVEKLEQTUHLVLTEQAALCTOLIOVASFEFIEDKICIATARY TSREGE
SPYTU_MI 12L KEGVEKLSQTDILVLFSOMADGIQLIQVASFRFTEOKN TRIRRYZARRGE
SRyes_Ne 118 XUGVEKLSQTDHILVLESQAALE QLEOVASFAFTRDKKTATAELUSRAGR
SpYy&R_Mz 128 KEGVEKLSQTDHLVLISQAALGTOLIQVASFAFTEIN L'A.LAEYTSRAG_E
SpysC_ML 125 KESGVEKLSQIDHLVLI3QAACCTQOLIQVASFAFTEOKKTIAIAFY TERAGE
2ASy_Mla KEGVEKLSQTDRT VL LSOARDGETOLIQVASFRAFTPIKETATAEY TSRACGR
7602594 ML KEGVEKLSOTDHLVLPSOARDGTOLIOVASFAFTPDKKTALAFY TS RAGE

R T T O RS T AT TR T L L LT

FIG. 3

SUBSTITUTE SHEET (RULE 26}

np o= 1 Gap Penalty = 3 ‘top Diagonals = & Window Size — S

24
17
24
24
23
s5C

100

1s5
174
167
178
174
173
201
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Soy T4 M3
Spy7o K5
SOY€9_IE
Spy€s_ia
SuyE0 K1
12357 M1s
70DE3L Ml

SpyT4a M3
SpyTO_PS
Spyea Ke
Spyes K2
Spven K1
13357 K18
700224 ML

Spy74_#3
Bpy 70
apy69 Ha
SpyRE_ Mz
2py&0_;
12387_M238
700294_M1

Spy 74

py70_
Spy€8 |
Spy6h_]
Spy&o_ K1
12357 118
700254 M1

Py G0_
12357_M.§
700294_M1

Spy74_M3
2py70 M5
Spy6d_ e
Spy68_M&
3pyGo_M1
19357_M18
700294 M1

206
2
218
zz5
ZAR
224
251

236
s
268
275
275
274
202

325
318
xR
3z5
324
351

356
E¥E]
A6H
375
275
3N
402

406
435
418
125
425
E¥-EY
457

1)

FCTHCAOVG02GT

4/6

KACISQLOVDGKEI INEGEVFNEY LLEKRVTI PTOYEHTICQRAFVONKNIA
KCEISOLDVDCEET INEOEVFNEY LLKIVTI PTFYKHICGODAFVINRA T
FOELISQLDVDCHET TRECGEVFNSY LLKRVTI PTSYKHIGODAFVINEN I A
KGEISOLDVDGKETIN! FFNSYLLKEVTT PTSYKHIGQDAFVIHENIA
KGEISOLDVDGEEI INEGEVFNESY LLKXVTI PTGYKEIGQDAFVOHNKNIA
KEEISQLDVIGKET INEGLE VNG ¥ LLIKELL P IY KHIGQDAFVLENKN LA
EGELSQLDVDGHELINEGE VNS YLLK VTI PTFY K TGODAFVEHI T A
L L L L T T T T

EVELPESLETISDYAFAHLALXQIDLPOHLEALGELAFE DT TSRLELE
EYKLYES LETLS DY AFRHTALE TILRRHT KA TR AR FTINGTTHRLSTP
EVETFRSTETT ST AFAHLAL KO IDLPONLKE IGELAFFONQITGXLSLE
EVKLPESLETISDYATARLATXQIDLEDNLKA THELAF S DNQI TS LLELE
RVKIPEELETISDYAFAHLAL XQLIDLPUNLEA THELAFFDNGITEXLELE
EVNLPESLETISDYAFAHLALKOIDLEDHLRA ISR GAFTDNOITSKLSLE
LYNLPESLETTSIVAFAHLAT KQIDLRNNT KA TGRLAF FINGTTAXLALE
A A R E AR AR AR R A R TR AN A AR RN

ROLMRLABRAFESNAIET (F HONDL AV IGEASE QUNLLEQLM PN LK.
By IRIARRAFIS] KTIEFRONGLKV IGERSFUDNDLAQLMIFIGLIK
ROIMRLABRAFESHATET IBF RGNELEXV ICEASFOUNLLEQLMLI DGLER
REQIMRLAERLFESNATKTIEF RGN SEK ERASFOONELEQLME FIGLEK
ROLMRLAERAFKSNAIKTIEFRGEISLEVIGELSFQDNDLEQLMLEDGTLER
ROLMRLAERAFESHAIKTIEFRGVSLKVIGELSFCONDLSQLMLEISLEK
ROLMRLAERAFESNAIKTLEFRANSLEVIGEASFQUNULSQLMLY IELKK
ERAERAREARIE R AR AR TH R E A kb kAT w bk

IESEAFTOK PGDDHYNNRVVLWTKSGKNZYGLATENTY VN PDRSLWQES P
IEEEAFTOR PEDDHYNNRVVLWTESIKNFYCLATAUT YV PDKELWOES R
IESBAFTGK PEDDHYNNRVVLATRSIKNFWGLATENT VN PDHILWOES P
TRERRFTGEE PGDDEYNNRVVLWTKE GNP YCLATENT TVNPDRESLWQESP
IEEEAFTGRPGODHYNNRVVLWTKEGKNPSELATEN Y VNPDRELWQES B
FTGNPEDDHE YN YRV ATKS GKNPYGLATENTY VN PO STRQRS P
EATTEN PEDDE N RVVL AT SSKPSGLATEN TYVHPDESLROES B
ERAR R E AR A EE AL F AT RARFAEARN RN AR T RE AR A REARN KR ES

EIDYTKWLEEDFTYQKNEVTOr S KGLOKVERNENLET PRQINGVTITET
L1DYTRWLEED YGRS VTS F ESKGLCKVERNENL AT PROENGY TTTR T
EINYTENTERDPTYGRNSVTAL S G EGLGKVERNINLETPXGRHGYTITE T
BIDYTKWLEEDFTYOKKSVIGE ENKGLOKVERNENLEI PRXOBHGVTITE T
EIDYTKWLEEDFTYQKNEVTGFSNEGLEKVERNENLEI PKQBHGVTITEY
EIDYTKWLEEDFTYGRNEVIGE SSKGLOKVERNENL R FROBNGYTITEL
EIDYTEWLEEDFTYCKNSVTGE SNEGLOKVERNENLETIEXOHNGYTITET

T R T

GUXAFPRNVDFONKT LREYDLEEVELPSTIRETGAFAFSNNLESEF SAG D0
GOXAPRNVDFONKTT.REYNLERVKLEST TREIGAFAFQS NN LESFRALDD
GORAFRENVEFONKTLRRYDLEEVKLPBTIRKICGATAF)SNNLEEFIAEDD
CONAPRNVDFOEKTLREYDLREVRLP ST IREIGAFAFOSNNLESE 2R 80D
GDXAPRNVDEQNKT LRKYDLEEVHLPETTREICAPATOSNNLKSFEASDD
GLORAFRNVDFQNKILREYDLESVELPSTTRE1GA ISNMLKEFZASDD
GUNAFRNVDRONKT LREKYLEEVELPSTTRETGAFATOSNNLE SKLABDD

B e R R LT LA L e P e T
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PCTHCAUG020T

5%

LEEIXEGAFMNNRI ETLELKDKEVTIALARFE TNE TYATVLPESVQEIGR
LEEIXECAFMINRIETLELKDXLYTICCARFEINEIYRIVLIESEVOZ ICR
LERIKEGAFMANA ZETLELKDKLV I IGDANFEINHIYNIVLPEEVQEICR
LEETREGAFMIMRIETLELKCKLVTISTARFEINH IYAI VLPRSVORIGR

LEZEIE FHNWR LETLELKCKLVTISCARFEINHTYATVLPESVOEIGR
ol GAFMNHR LECLELKE CLYT LSCAAFE INHTYAI VLEZSS VK LER
t GAFMNKNE LB LELKC KLV T I SCAMFEINBIYA I VIFPES VIELGR

T I T T T P T R T S SR R LT ST LT T PR ST e

5AZRQNCANN LI FMCEKVKTICEMAFLSHRLEELOLSEQKOLTET PYQAR
SAFRONGANNLT FMGEKVKT L SEMLFLSNRTL.EHLOLSEQKQLTE T EVORE
SATRONGANN ., PMES KVET L3 MAF LANALEALDLSEQRQLTE LIPVOAF
SATRONGANNLI TMBSKVKTLFEN A FLSHALEILDLSEQKOLTE I PYVDAF
SAFRQNUANN L PMESKYKTLUZMAF LENALEHLDLS SQKOLLIE L PYQAF
SAPRONGRNIL. IGSEVRTL BFLGNALEILDLSEQXOLTE . PYVQAL
SAFRONGANNLI FMGEKVKTLAEMAFLANALEHTNTSRQXQLTE D PVQAF
ARRERER R AR AR AR ARE AR R A RAR KRR AR AN AR SR AR K AA AR AR A wh

SDEALKEVLLPASLXT IREEAFXENELKQLEVASALSHIAFNALDENDGD
ADFALKEVLLPASLATIREE KNELEQLEVASALSHIAFNALDDNOGD
SDRALKEVLLPASLKIIRSEARFXKIHLEQL EVASALSHI AFNALDDHDGD
SDNALKE VLLEAS LEL EAFXKNHLEQT EVAZALSHTAFNALDOMDGT
SDKALEEVLLPASLKTIRES AFXKNHLEQLEVASALSHIATNALDODNDED
SDNATRFEVI PASLETIREZAFKENHLKOL SVAL ALSHIAFNALDDNDGD
SN REVLLPASLETIRSZAPKKNELKQL SVAS ALSHI ATNALDDNLGD
WA kA Rk R KKK R KRR A AR KRN AR R G AR AR AR R R AR REARK RS

EQFORIVVVRTHEN SYALADGRHP I VDPDALISTHVDLEKILKL.IEGLEY
HOFDREVVYICIITING YAT ADGREL IVDFDALSSTIVDLERTLNLIRGLEY
FOFTNKVVVICTTITNG YATADGEHF ZVDFDELSSTIVULE XTI AL TRELEY
EQFDNEVVVKTHHN S YALADGRAF ZVDPDELASTMIDLERT IEGLLY
EQFDREVVVKTHHN S YALADGRHE TVDTDRKLSSTTYVNITREILYLIESTDY
EQFDRNEVVVKTHHNS YALADGERF ZVDPDKLSSTIVOLEX T IEGLOY
EQFDKKWVKTIILISY A AL GERE TVDPDELSSTIVDLEXT LRLIESLDY

L T P T T T T TR P P Ty

LT RIRE RN RHALLE XS KLROG BX CKFLOEAD:

STLROTTOTOF ROMT - AKALT.SKSNLROGRXGEFLOBADT
STLRCTIQTCF ADNTTASKALLS XSHNLROSBREQXFLOEAQT
STLRQITQTQRF ADMT TACKALLSKENLROQCER LREAQFEFLOAVDLDK
STIRGTTOT i
STLRCTTQTOF REMTTAGKALLSKSNIROGEK DXF LOEAQFFLERVEILDE
BRI UK A CMTTAGKALLSKSNLROGRK QX FLOEADF #1151V LD

AR AREA R AR R ATUCRAT RAMNRAT AR e kAR AR

ATAXRSKALVTZKATENGOLLEG AVIAYNNSATKKANVKRT EKELD
ALRXAIKALVTLKATKNGOT T RRAT AT KKAKVEKRTERETD
ATATASKALVTXKATENGOLLERS INKAYSAYNNSAT KKAKVKRLEKELD
ATAEAEKALVIRKATKNGLLERS INKAVLAYNHSA I KKAK VKR LEKELD
AIAXASKALVIXEATHNGOLLERS INKAVLAYNNSA TRKANVRRLEKRT S
ATARMEKALV RKATKNGOL . ERS INKAVLAYNHSATKKAN VERLEKELD
BIRFREKALVISKATINGOLLYK S IBRKAVLATINSA LICGUT VKR LEFELD

WREERAIR LRI R A AR AR ERRRRRE FF AR I AT AR AR IR AT FE X LAY
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PCTHCAUG020T

6/6

LLTGLVESKGPLAGATMVGOVY L LT PLPLPEYY IGLN R Y ' DKSGKT. TV R

LLTOLYVEGROPLACRATMVCGYY LUK TP LPLPEY L IGLNVY FDKEGHL I TR
LLTGLVECKGPLACATMVC VYLLK I PLPLIEYY IGLNVYFDRSGRL IYA
LLTGE VEGKEPLAGRTMVCEVY L XTI PLPLPEYY IGLNVYFOKSGRT IYA
HARAR R R ARA KA RE R R AR NRE LA A SRR KERARA SRR A AARACE RN AR

LUMBULIGEUQRDAY BN P L LN VIEDN G EALAVATLADYEGLU LKL ILN
LDMSDT-CGIGQXDAYCNPILNVDEDNZG Y IALAVATLADYEGLIV KT ILH
TOMSNTTORGQYDAYGNRPTI NVDRNN AGVEATAVATT ALY EGII XTITN
LOMSOTIGEGQKDAYGHPT LNVDEDREGYHALAVATLADYEGLDT,
LOME DT I GEGOKOAY GNP T L VDEDR EGYEALAVATLADYEG LD
LDMSDT LGEGOKLAYGNPI LNVDEDNEGYEALAVATLADYEGLDIKTILT
LCMEDTIGEGQKCAYGNPI LNVDEDHRGYEALAVATLADYEGLDIXTILY

T T L L T e e T L LT

SELSJLTSZRCVETAAYIRAGT FOATONABATATOT.L2K THEERSSS5S
BKTLAZTTATROVDPTAAVURACTRIATONAARRAFQI T FKACTESELS22S
SKLSRLTSIRQVETAMYHRACT FOAIGNANAEREQLLFKEGTESZXS8E3
SHELSQLTSIRQVETARYHRAG I FQL I ONALAEAEQLLPREGHE!

SKLEQLTSIRCVFTAAYHRAGIFORI ONAARRREOLLPKFGTESEXSS5E

SKLSQLUST RQVETAAYHRAS L FOA LINASA AL QL L 2K FERTHESE 55,
L T T R T T T T

Z8ANBKCICLOSNIKTNRGRHSA ILARTREKAAFVYOTILEVTEVAL
ESNNSKLRGLGSNPKTHRGRASAILPRTGEKISFVIGILOYTEVED
ESRNSKLRGLCSNPHTNRGRASATLOPRT GSKESFVEGI LEYTE VAL
ESANSKORGLCSHEETHRGRESAILAETGERGSFVYGI LGY TS VALL
RSANBKDRGLEENPKTHRGRHEATILART GEKARF VYOI LY TSEVALL
ZEARSKDAGLCSHPKIHRGRIAL LA RTGE KBS VEGI LETTE VAL
ESAR3KLRGCONPETHRGRHSAITART B3 RG8 ¥ G I LELIAVALLSLT

Gtk ke ok okt b ek ok ok ke ke

951
970
952
271 -
291
o869

TAIKKEKY 1C08
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/AA01X 4B065/AA49Y 4B065/AA58X 4B065/AA7T2X 4B065/AA87X 4B065/AB01 4B065/AC14 4B065
/BAO2 4B065/BA03 4B065/BB01 4B065/BC03 4B065/BC09 4B065/BD01 4B065/BD14 4B065/CA24
4B065/CA43 4B065/CA44 4B065/CA46 4C084/AA02 4C084/AA06 4C084/AA07 4C084/BA01 4C084
/BA02 4C084/BA08 4C084/BA22 4C084/BA23 4C084/CA04 4C084/DA42 4C084/NA14 4C084/ZA512
4C084/ZA592 4C084/ZA892 4C084/ZB112 4C084/ZB352 4H045/AA11 4H045/AA20 4H045/AA30
4H045/BA10 4H045/BA41 4H045/CA11 4H045/DA86 4H045/EA20 4HO045/EA52 4H045/FA74 4H045
/GA26

N —R
60/269840 2001-02-21 US

JP2004531235A
JP4281861B2

FEFESRHR , BRI RLRMEERE (BRNALERE (GAS) ) ARREREANHER , HTRERR | 677 M/ %

ERD .
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