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WO 2005/ 040200 PCT/ AU2004/ 001461 Protein expression
Field of the invention The invention relates to a
pepti de and a nucleic acid nolecule and to uses

for produci ng heterol ogous protein
%&g&g’g‘&’f’?c organi sns and functional food 55%%%%%%?%461
and products. Background of the invention Lactic acid

bacteria, such as Lactobacillus and Lactococcus, and
other Gam positive bacteria such as Bifidobacterium

- Leuconostoc and Streptococcus, are widely wused for-

manuf act uri ng foodeoiducts and for the fernentation
of raw agricul t ur aF TOLQUHLEMEBEIONs t hese bacteria
tend to be harnless and tend to remain viable in the
| ntigRd bffHe mggmtiéﬁnrrent there is nowinterest in,

usi ng these bacteria to produce heterogenous proteins
(i.e pRYS) by .the
bacteria), gg%oer%:ﬂlggdl{?% ? ggﬁﬁisegﬁ {lghe%ﬁu Id?éjotf%ﬁ%ﬁmx t uses thereof
f Lfnttprodmmg‘ mebrcpiomhslcps)tdlmt pioridsticd ergaivalsi @hdl functional food
health effe nd also in 15 the manufacture of new

b|c8m|5’ﬁlé‘?3rtﬁa l?fcfd&‘ﬁ products. In view of these

p | ications of lactic acid bacteria, there
igaé’qﬁ% a&‘gth‘ﬁﬂl"@@m’@s that can be expressed on the

cell ﬁrface Gramp S|t|ve l%%cterla such as

Lact oba@fliq 3¢ bpcleray sodc s La tp et dapigeqecus, and other Gram-

L@Bﬁﬁﬁ@fbh&ﬁl&aﬁﬂh%rﬁﬁgﬁﬁ%ﬁ% LEcoh Bloc %1 4%, L%codcﬂs %re widely
cul ture supernatant derived fromthese bacte

FHptch &, mepidpeturing  foof eprddvcty akD fmmthscfeh:a@ta*hhatofaaw bgricultural
é gsed in lactic acid bacteria together with a

h terogenous protein in the formof a fusion protein.

Descri the | on. The ntion, seeks. t ) ,
addr es‘g‘g ﬁege g%% (’;E?eli’ W@% aﬂdaﬁa‘? N e ‘F@h?/m ﬁ’ﬁ intestinal
OkevirodBRAr; ttherk € Hofv Gitdrbs®in Al Sese BadRefat i!odﬁroduce heterogenous
|ncI$Jd|Pg a LysM domain at the N-term nus of t he

DBt TR Eprotsioe 1 e A oqsed by bobtsrish capeciafy for uso in
Peiahh [
a4t A Bt ot 0Nl AALARAEh wso
htheananufaches wﬂlmmim}plmﬂnamtwsmfcﬂhﬁd and characteri sed '
a novel Dbacterial peptide that is expressed on the

cel | shrfiewef ﬁfesé_miemiahepﬂlicatﬁmé %f Rtié kel bddi@iaYBere is a need for

200?/1[9[ ﬁfﬁ? /AU2004 0014 eptl de is al so
SORFELE 6h PhERErrd @ a‘i?él G%%%G@mw%wﬁ dpagleriy guch as
abatistoI ks, Da&éﬂo&éi[s'eBﬁ%BEJIMn@”EmcM&@%HB%%%B%u& or for

is relativel stabl e When secréted into s
PRI, itha stleesppaumaiant degived ﬁ’OJEﬂmw bmﬂeﬂ@r Burdhien) 'theoe is a need for

c':rgﬁ{%;uleé a e&,0Te #3 tn?%c%c gaéc era, ggf e?e gl a hegrogenous

surface and i ture
ipro’ei:dinrﬂsefoanogmﬁsmdphhah. Sep vvoul d be partl cuI arly
useful for targeting expression of heterol ogous
Desaipiion of tHieinvehtiopur f ace of bacteria that are
preferred for wuse in the preparation of functional

f ood citiefinnatiossecksoeadiinkd the GBHRAREERHbS ﬁéﬁ%ﬁ%@cor&hgﬁﬂ in one
Gam positive bacteria such_as Lactobacillu
135P§Ch éﬁ% LlYSTtiof; Rroy peptide fgcluding a LysM domam at the N-terminus of

the peptide, an apf-like domain at the C-terminus of the peptide and a glutamine rich
region that is arranged between the LysM and apf-like domains.

As described herein, the inventors have isolated and characterised a novel

bacterial peptide that is expressed on the cell surface of Lactobacillus Jermentum. The
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Leuconostoc and Streptococcus. 10 LysM donai ns,
ot herwi se known as a "lysin notif domai ns" have been
observed in enzymes capable of binding to

an such as transgl ycosyl ases derived from
‘gé?@ggﬁkxexanple of a LsyMdomain is that f V?PMWH““
lytic murein transglycosylase D (MtD) of E. coli

" (Bateman, A., and M Bycroft. 2000. The structure of a

LysM domain fromE. coli Qenbrane bound | ytic nurein
transgl ycosyl ase D (NItD . Biol. 15

29 The |n of th i.de of the

R kb R e Sl B SR
| esugériatart) Eﬁgguﬁ&gl ﬂ-latniﬁylshl%}‘a@i\r‘gl?m&ibl@ IWHIR rs%m%@&uﬂfaes?omon This
Typically, the LysM domain has a sequence shown

SHYED %beeﬁ I FmallEgenvied Peoteipt hefSepde known as
aggreggtlon pronoting factor domains" 20 are
under stlibdeEw of Rag etable r@t}:eeasmnt o Sep toactheerdl efface and in culture

S N T N M T L

preapesmm aff heterologovk PEEink 1@ dell GPBELHT bacIdaR it @re Meferred for
Jan§§V|c D.C. Wl ker, RD. Pridnore, and R

26‘6 i thggrenarafien of Sctiorpl deed surpanentss sspprially mm@nents produced

S Yot L b n nd 5

Lo b A R el e B Bifdobacteriam,

6 derarnosierdd SireptBcothies. apf domai n of the peptlde of the

invention is typically about 80 am no acids in

| engt hLysM tibroaigd) oitterwisey k:l‘.lame af eVsinatotifAloaines hehedSeen observed
guence, shown i n SE

Tﬁp%'ey ¢%*i% ; do% fyﬂﬁ?ﬂﬁgﬁéﬁmh}m%lwmvegﬁomE

glesit.akt BLanigl€ b B G MNdShatahe (REAbinte Ok L 'i‘&rélﬁ\’tﬁaﬂég1§’<!&sylase D
tgglcall has about 13anglutan1ne resi dues

s hegé (Rgtemsaut- Mo Bt 20¢Ih|'ﬁlersa'g¢tpn dfs LysM domain
t¥BiCRl b nlEEARBbCT Iyxﬁhll%ﬁl lgétagryﬁ %ia% el an) "ol Biol,

regi on has a sequence
paPR:11da-1319% he |nvent|on may further include a
secretion signal sequence, 5 otherw se known as a

" | eadeTheskgiedatiin of ke Sp%pﬁ@ft bDtheSinGidion S& UHRAA ﬁ #B/B% B 1o 50
role in.the secretion of th epti de through the cel

TP ARdY In lepptiy, lfhoyeh &t B’é&i#‘ﬁ EWﬁyommtr@%ﬁédl‘mcaﬂr,ﬁ@e LysM
C@hﬁmﬁymﬁﬁﬁﬁmﬁ&gmg@nﬁﬁgﬁ ngﬂ%ron1the cell surface,

for exanple, into a |qU| ture Typically the
secr etA ks h cids, i -~
IengtﬁA~ alﬁﬁgﬁg- It ey have ?pmg%rggxﬁﬁan? gﬁggﬁmmmns
Trp ivddrstgod tOh@r;/seicmﬁ m&%at@cﬂneﬁeﬁlmﬁ@ms hlalshﬁbactenai cell wall,
Ge 1 own i E a y th
BES ot,  BERHG nchh, e e S hroRiL oo 3 ot of L.
| /BhriNekni and L\/gh@.ﬁe@z (hampe i, derahrdtidien.d. Weﬁﬂﬁ nhdmore and R.

' s cretlon SI I sequence, the pepti de typicall

,qhg@gengatm o@ novet iserficn spmﬂ@ms w Lactobacillus

-é%’?n’%?‘n“ éﬁf‘é@@'?‘a%%% REELE BT ER D 'M%reﬁboi nartithen

have ar at.e tion units, fo o )
exanpith i g GIRERGH M6 b Bioncl il bt 0 amino acids
ix domgthe slitoigh hm havé Fvrdr@s 18618 resithies MiyBRAIY, ¥hd B domain has a
bel ow. or e t he secretion signa sequence is

o 63??? PﬁNbﬂor targetlng the



10

15

20

25

expression of a heterol ogous protein to the cell

surface of Grampositive bacteria such as 20

Lact obaci | l us, Lactococcus, Bifidobacterium

WwEYGRRASHPC and Streptococcus Accor di neg,Pé,ll?‘?U 04/001461
seCretion signal sequence is particularly useflu Py
produci ng, for exanple, functional food conponents
that contain a heterol ogous protein of interest, and

in particular, a protein that is not naturally
expressed by these bacteria. Thus in one aspect, the

i nventi | d a_peptjde includ] .t he_.seguence

25" shovile BPetl? i TeBSES! B8 neplny b e e B e bas about 13
shgiwantiee fkiddest & prsagféﬁ&l W&aAg dbbutl M FQLREN BR rd R is typically
the LysM domain nmay be particularly useful for binding

bi BuEqnhie. Erssbiy Heslytpmine richapgioe hisa ssawaper shown it SEQ ID No:3.
exanple, for the purpose of concentrating bioactive
con‘pouﬁ'a@ PeatldffaOEEJGelnwntriontreasemhes drindgsa sevretioni sheral sequence,

L i i r nat.i | he LysM WO )
D CaRo Bl SRR st BRRL L YR Yoot sl Yeqfignoe has a role in the
paﬂernegtbﬂ o th% pﬁ:ﬁiﬂé tHrolighrthe Gﬁ!)ﬁieﬂ@riiiﬁ@&ﬁtﬂ!ﬁi ﬂfg ﬁebﬂ(ﬂc_ may be attached
| ncl ude,.car.no r.at e, SucC as at ogeni c act el‘l a,_ .
Pt8 ﬁﬁleace&wréacsﬁ@m sepisteq from,the csﬁ sprdcesior el éne alliquid culture.

ePrypitally W secrbidtSsifitl QERIRARPRE! abol 0 hxﬂiﬁ%%idﬁ i length, although it
provides a peptide including the sequence shown Fn

SEwY Ipvagewer or moragesidifes.diypinials, the escrmtide sigha ceuenceias @ sequence
a : ] {}achment of sone S-layer proteins to
REBEE A 5

cel'l wall, the apf domain may be

partic I seful, f att achi a het erol ogous

pr ot ej W%A‘?S’h 83%1%93 gﬁ{hﬁé@fe@ n%g%\meﬁﬁ‘gﬁeﬁ‘?e\ﬁéo%ﬁé’% BFRAD NO: 5.
s URhera shelpapliddRechdrl ibdudeshaebREOR Gidial Blldnbl BRSS! Wpically has
Leuconost o¢ and St relg ococcus Accordingly, the apf
ddhreAusRas shewn g BEQ)

N#:6.pr oduci ng, for exanpl e,

_ functional food conponents that 10 contain a protein

of i nt e daventpry gedoanism dhats fec secretivn signadneeizaence, LysM domain,

PLAN : [ | A S ence sho I. N .

SR P SRR 4R, P B o Wi IS 1 Sompt Mglichen unis, for

glexdrepte rie thé ekpresipnool hétedohezope Rirdtelids.i Bxarffed b Weas lufilities are

hédroﬁh' i 4 btﬁpgy recogni se that this region my be

v et %de'lﬁ}ﬁri OF-chimeric 15 protein or fusion

protein (described further herein) for spacing )

hydr o pﬁ%tﬁxemlal& f fecrgdionsigmal segyenseds apiclprdy nseful forstargeting the

Id BRIr@ioN S f h RStefottipohd @Bﬁzl:ﬂ fo¥in@lce8GRich ¥ﬁ f}?aﬂ?-ﬁpdiﬁve bacteria such as
onain. Thus the iInventors envisage tha e

glentelcitles.r | Sectedaginsn RifidoBaateeiupar thesctrariott idnit ySiréptococcus

- PSRBT Son oL BeeS SRRty et or producing, for

- Lewimpby dnstonaBtdodtohpshaity thet cdRiif aneetdszodS frotein of interest, and
.- Streptogcoccus., 20 Thus in one aspect, the invention

a4 petpinithnd is 1o¢ nefaHy expessed by diesebactitionn i n
SEQ ID No: 3. It will be understood that the peptide
of t helljuga rfite AsPeehy thp navertienoprevides aopeptidd includéng the sequence
s&g%gﬁgggqﬂwﬁi n SEQID No:1, 2, 3 and 4. The

e o

pept i the 'invention is typically about 175 ami no

 rore A RENERord B b sl bt pbendire. A Hevmised

tthe thyeM Semaintidnbs ipgftivhlH§0uRAd efor IHindiSy bibALGR! tompounds that

- a.bolué 205_am no_acid resjdues in |ength.
nclude

carbohydrate, for example, for the purpose of concentrating bioactive compounds

at a site of interest, such as intestinal mucosal epithelium. Alternatively, the LysM



10

15

20

%

~described further herein. In vi ewo

The inventors recogni se that a peptide that includes a
sequence that, but for one or nore am no acid
residues, is essentially the sane as the sequence

EQ ID No: 5, would be expected t
V?ta}%%{"?d)} ‘tﬁo be expressed either on the surfg%éeﬁ%ﬁm%ﬂg}rlﬁﬁ
WO 2005/ 040200 PCT/ AU2004/ 001461 5 positive bacteria
such as Lactobacillus, Lactococcus, Bifidobacterium
Leuconostoc and Streptocogcus, or in a culture
supernat ant derived therefrom These peptides could be

' esses des ed furt,
et Sl e Bhcl Rpt) ool RESE e ot tigh inolido cabohydrate,
exquck asgthopenit beteia) ob H@ft@@ﬁn@éres‘i,%ﬁ&?és@ﬂte&hﬁl‘hﬁl@&al epithelium.
cell surface, for exanple, into a 5 cu ture

super nghaftin o6 ukbct 8hdl alvehtid:D %%‘)?d' ﬁ eﬁ% aﬁ‘xéludm? the sequence

ove
wi Shpwp an SBQAP Soobd that the invention includes

peptides that have an am no acid sequence that is

horo! odewp! demaihears egdarstes! ®hbawe 4 mlmmethe)ﬁttac‘ﬁﬁﬁni &F some S-layer

Ng:ﬁoteﬂlﬁ ;E/dgtﬁlﬁ g nctté}ial gell_lﬁﬁilkg:}e aEE&S i t I des a iyef gful ?or attaching

h arl’mtem@ygom pivtene t6s caursarﬁ@qﬁe@@ﬁﬁp&mv%%té& SRE s jjactobaczllus
the variants are characterised In

teﬁ“ﬁ"ﬁ“&ﬂ"’”sa égffi’éFtﬁ’S}“’f‘»oL%%%?e%édg@PﬁWem@ nAe¢vedingly, the apf
SWoh@fkemay ve AP &% oﬁrgccﬁga?(%? o a’c{%él?tr?%nrzr‘]l food components that

Lact obacillus, Lact

L@G@@ﬁ@&ﬂ@i@lﬂ@ﬁmtﬁtstept ococcus, or in a culture

super nat ant derived therefrom as determ ned by the

aSS aysThussior oiseespbey theninvéntonDbgides vi pdptitie SRAEding Ghe sequence
0no agEgHi)gﬁ égce is defined as the percentage of
5 A A Pesi dues in a candi date sequence t hat

are id cal with the am no acid residues of one of

the se ﬂé%*FcE’é’e Tprs t? fyndodaty th ezgluennue nsh angion of ghe geptide is

abh@iingy ﬁ}&ﬁophﬁﬁ%@;n&%e?gr%%é%sqg R%QL {{ieﬁﬁ in a chimeric

necessary to achi eve t he maxi mum'i entl
Chiotsithp FIOE‘RIO@KS {doseribed fiathet hemin) fDrtspaa:m@h},eﬁmtﬂbblc domains of a

_ constr da re Ci opol ogy.  An,
Sﬁﬂi&ﬁ'b?&e ﬂﬁ.\% (‘.l)]inplio%lr%gf fué']\%P #;,@I 1;2%&% E}ﬁ%o phg y domain. Thus
OthHSﬂWuth eﬂ@sagg/ fiiaﬂ&Hg)?utﬁnﬂlarhﬁm‘e on WHIPRA! g dullR tutility in the
has far e I at | east_ about 75% am no acid

hBHETEEY ‘\?ﬂl"'n% ‘g?ﬁ'é’“%f’fqt%’é"' by direptpesitye Igetrp ush gs Lacppacillus,
3Lac%co§ct@'mﬁt§9ba3_ B @eh%%stoggég /E‘z%é(zgoc%g- chseast 80%

nore typically, greater uence’ honol ogy

; g; e ﬁ[)élggmé ]E?m% % &@qu{b ‘ﬁl\%ﬁﬁ% @gg@éeggy geé#&& grc%ge%rsequence

ashownimBEQMWoeshi bit | ess than 50% sequence honol ogy
with the 25 sequence of SEQID Nos 1, 2, 3, 4, 5 and 6

and stIi will beemdemtod)dﬁaﬂhapqnid@ df3hd BSefonanMAntian on@é‘r more of
qﬁ i bed er (ﬁg)&g SCIi bed her ei n, peptides of the
?/%eﬁf‘?nﬁﬁss OWEIH{J%ﬁ i dnt @dday be prepared by

- chem nt hesr s net hodol ogi es or by reconbi nant DNA
gfraisgslyﬁdr: 75

t echn f the dyvgniiprgis %ﬁﬂi}d@@ubr avainp @oidrresidies in length,
f
Ao IR AR AR Sodtfid Yyl BBt Boptept to the

Secrefianrsignabiequancs rtdm‘epxcammbomaﬁﬁﬁﬁﬁmﬁemdues in length,

.- PCT/ AU2004/ 001461 6 exanple as described in
‘Mer ri Thelngentdrs reéngnisehikana pSpitcle th3bincRddkS: d@83) thal M8 for one or

—
,_

nonone natural |y occurring_ residues, or non
AHgre o {lofn?érgﬂg Herrty eqs%%t}aﬁﬁgp same asgthe sequence shown in SEQ 1D No:
-.5, would be expected fo have a capacity to be expressed either on the surface of Gram-
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exanpl es of which are described below Alternatively,
the peptides of the invention, and in particular, a
variant, can be prepared enzymatically or chemcally

g a peptide 5 including the seque
‘%%"E@?‘%{WSEQ IDNos: 1, 2, 3, 4, 5 or ‘efé‘f'%ﬁmm“l
peptides are to be syntheS|sed by reconb|nant DNA
technol ogy, they nay be prepared by random or
pre-determ ned nutation (eg site directed PCR
nmut agenesi s) of a nucleic acid nolecule that encodes

a ' t.d one I D. Nos: 1,
2, P Bl Lo W EDE G RN Hido PRGBSO RSt etgproe and
on&'rqv’i‘ocbdwes sedu almmrwéup&lﬁﬁahDdéi@ﬁed thereBom3Thdde ﬁéptl&-s could be
expression of the sequence in a host cel

B%taﬁ?% L theprocgeses despabedsiugthenzorqin. CTheaﬂﬂP%ﬁltMS’éfhﬁBe peptides

pft@‘b@%ﬁ EREd 8 BRak]l Q&

is de n%vo chem ga@gtsf%%tohg%trgteg g#&?fg’@%ﬂfaacgﬂﬁ examPsle into a
mouéieggisepertatant, enald e Qetcmme:d by the asegudsaitted GirtBEReinD

Nos: 1, 2, 3, 4, 5 and 6 or a sequence that is

~honol OQDUIQWtCEf ’tbfnebayb it vell dequelsnandahat tREQveilidiomcludes peptides

and expr.ession of the sequence in the
hosf%OE héléef ?n %mB B‘F’&. Fiuegsd o ig)aypolggoustp, éhep‘@ﬁw&whwn in one of
t IBEQ Ny HBs:i10D, 3,hR5 A0S, Y‘Hésé%gﬁdé%faréJfb?crﬂefd th Qg “variants”, Further to
sequences of SEQ ID Nos
t Y0300, segperce homplogy with. omle ofithe sﬂqumﬁeoﬁ&ﬁ@mS 12, 3, 4, 5
a m.t hese s nces
Rl 8, BE Wi anos L BOP ) (e b R R R PR Riigroqd ither on the
Tawifase bf Gednpposi@te Fabira shclOak @u&abadﬂa&J BuRodosBIRP BN bacterium,
C% serv%%lve %referred Conservatjve Substitution
GBIt B SKiegfocparus, | @nin |3 guiipip supejoatgnt degived therefrom, as
Lﬁ&errdiﬁéﬂ@tﬁb betys eiribbinedif, Asp Gu Gut Oys Ser Ser
Gn Asn ASn G u Asp Asp WD 2005/ 040200
zrc;/ ﬁrugm? F‘é@’ﬁgﬁﬂ‘l 1”65369 % aﬁﬁﬂ AF£18 sg.ﬁ'.leﬁcéé% r&e@%d a}sl tﬁé/ pércentage of
vaminopasid residges Phae qan@datb_y;sqwemge; thadtrgre AﬁemtléﬂgthWEhe ammo acid

ébgrdugg(ﬁ‘ o?h rO?'F#r seque%%gs aI)'fufEQV Nos ? Z,A’al,all I’S and gj ragter aligning the

sequences and introducing gaps if necessary to achieve the maximum identity. No N- or

C-terminal extension or deletion in the candidate sequence shall be construed as reducing

homology. An example of an algorithm for aligning sequences is CLUSTAL W.

Typically a variant is a peptide that has for example, at least about 75% amino
acid homology with one of the sequences of SEQ ID Nos 1, 2, 3, 4, 5 and 6. The variant
may have at least 80%, more typically, greater than 85% sequence homology, for
example, 0% amino acid homology, with one of the sequences of SEQIDNos 1,2,3,4,
5 and 6. However, a variant may exhibit less than 50% sequence homology with the
sequence of SEQ ID Nos 1, 2, 3, 4, 5 and 6 and still retain the characteristics of a variant

as described herein.

As described herein, peptides of the invention, including variants, may be
prepared by chemical synthesis methodologies or by recombinant DNA technology. For
_example, peptides of the invention can be prepared from monomers using a chetnical

synthesis methodology based on the sequential addition of amino acid residues, for
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Thr Ser Ser Trp Tyr Tyr Thr Trp, Phe, Thr, Ser Phe
Val Ile, Len, Met, Phe, Ala Leu As noted above, the
pepti des of the invention may include non naturally

am no acid residues. Conmonly enc
‘gﬁng%yo‘é@&ds whi ch are not encoded by the (glphg{ogﬂm“l
code, include: 2-am no adipic acid (Aad) for A u and
Asp; 5 2-aminopinelic acid (Apnm) for Au and Asp;
2-am nobutyric (Abu) acid for Met, Lou, and other
al i phatic amino acids; 2-amvpheptanoic acid (Ahe) for

'VEExa:dr?m 28] cgfrb?@rachgﬁ{lﬁdb fJ(?‘; ”ga?ni OSsc., 85: 2149 (1963). These

cymbnémery Inadyalin naufaﬂhaﬁccﬁxﬁﬁg Y@idueéndr Bl maffallyl Socurrikd residues,
hormar I ni.n for Arg and Lys;
eﬁg P’V @Fﬁ seréhed b(s]%pr ;kltgrggu[glg, thapeptidagiofhs invention, and

N‘ ﬁtﬂﬁiﬂcﬁiay Gl ﬂﬁaﬁtﬁa?ét%ks%g{e? %ﬁ%ﬁ&&% %n%eﬁlc%ﬂy by treating a peptide

N-et hyl aspari gi ne
Hylielostipg |thes paguéridg | showorin loys pf mzma:ewazaos 4 5 or 6. Where the

P 004/ 0014 | ] h d 1 f
%’Pé‘ééz (aaen{g%g)syxﬁéﬁ}ssg( s%lr,eg? ! OXMS | c?gn@lfg; ftbﬁy rp%gbe prepared by
Setdodn ok prBWeterndihbdmBRtien E RBe Hifddi8d PfJerﬁljag‘eneélQrbf aHlicic acid

I -am di nophenyl al anine for Ala;
Gr Sﬁ‘é'P S pn/REing, ac@apwscrem&pwm ogt pf SEQAD MWisal, 2, 3,4, 5
N-dingt ( Nor val i ne
] et O B L PG Wi 1
f ok Snvind 6amul @dpt’ﬁﬁﬁlombf fheatquenaiih Ath@s celb to olftith ithd pedtide. This is a

rrgt.%‘lﬁ{le“% 8% His; .10 Ctrulline (Cit) an
HESEY| PERPSOF BB VapRtS. AR rpltgHativg frocess is de novo
N-chierioyl s@ﬂ@ssyd &t fiolge ﬁi@ﬁhﬁ)mle Eit ERESHEL BREBY I8 s@fleRRs of SEQ

hal o _(F , Br and 1) phenyl al ani ne,
t APV ,y% héﬂ%/ﬁ%ﬂ AT pecquense Phat is homolvgats tetmead tieosequences of

| dert i higatl of- one of the seq

SPoGT N2 Find B3hEHEnGliof B2 g pehi S IR el o obtan
adhiecheptidest i t ution to generate a variant is called 15

al ani ne scanni ng nut agenesi s as descri bed by

Cunni nfiepeptidea ofdld véntiBB Bt 26 vaiss ofds HABd scfd8Res of SEQ ID
H&r9 11a gdi ue or group of target residues are

it e i &gd ontypally diffssinderas afi s oasnag ponsgeyplive amino acid
A§dbst1ﬁ16hsﬂi’di‘n

atively c%?%e ﬁ%r%ésﬁ% ngdé gﬁ %FES’ H@%agﬁlb%mmns are shown in
|ﬁi%é¢l\bPPWn of the anino acids W|th t he surrounding
envi ronnent. Those domai ns denonstrating functional

sensitivity to the substituti @ablkehien

Original Residue Exemplary Conservative Preferred Conservative
Substitution Substitution
TAla | Val,Lew, e T Val
Arg : - Lys, Gin, Asn | Lys
- Asn | Gln Lys His Phe | Gln
Asp _ | Glu Giu
" Cys . Ser - Ser
. Gin ... .. .Asn . o . Asn

Glu . Asp | Asp
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20 are refined by introducing further or other

variations at or for the sites of substitution. Thus

while the site for introducing an am no acid sequence
ri.aki is predeterm ned the nature of t j QN

‘g@ﬁbﬂg}g‘“ﬁ@ed not be predeterm ned. For exan‘pIhlg(,:1[]&&)2%‘1"0%1461

optim ze the performance of a nmutation at a given

site, Ala scanning or random mutagenesi s may be

conducted at the target codon or region and the

expressed peptide screened for the 25 optinal

C i nation of desired gctivity. Phage di spl of

p?(gyei n or peptide Iibr%oi es of fers anot her %\rl"

net hodatipgy for the sehectupnmyefAapeptide w thg

[ n’prov%lcé or altered affinity, specificity, or

stabi |l iy (Smith, G WD 20050@u0¥eh Met/ AlR0@4% 001461

9 P, (1991) Curr Opin Biot egltmaol (2:668-673). High

affinity proteins, displayed'in a nonoval ent fashion

as fusilems wi th the MlIlegg¥WaleMdt) AlzpPlie pr ot ei Me

(A ackson, T, (1994) et a{a, érends Bi ot echnol

12: 173-483), can be i deNgi e SBy cl oni ng and’s

sequenpiddg the correspeadipagpPNA packaged i pgf he "

phagem d particles after a nunber of rounds of 5

bi ndi n§b&el ecti on. The IpepYildds Al t he i nvenilewn may

be prepgyed as the freeGl cid or base or con}z}%t ed to

salts of various inorganic and organic acids d

bases. S8uch salts are Whthin the scope of tfmgs

I nvent i%n Exanpl es of such salts include amoni um

net al ts like sodi L§Fﬂ' pot assi um cal ci un#nd

magnesiiyn salts with ani c bases like 10

di cycl ohexyl am ne, N-nethyl -D- gl ucam ne and t%re l'ike;

and sal®s with ani no adip$he,i e, Sar gi ni ne orPhe/si ne.

Salts with inorganic a [ I G,acids may be |ikew se

pr epar?él, for exanpl e%ﬁ%uﬁgf]eﬁ%&%‘é% oric, Fou

hydr obgom.c, ,sul furic...ph horic, trifluoroacetic, )

met h anégﬂ?tF dfoxe, tﬁ%?‘?p@dgsrfg I |]E‘Yerfq?ﬁéﬁycm‘glﬁﬁe Rqperafyrally oceurring

NermiriociidCresithibs PDyiEin6hI9 GhéctleYed SAMBAHIR WhigRhd %otlﬂéﬁ%oded by the
e

parti.cul ar]y useful, although other |ess desirab
SEMEUC FRMp, HaWee use 15 in the processes of isolation
and purifjication. The peptide may include at |east one
car bohy#re adigis s (AedblptiGlrangk Adpeast one | pi d

nmol ecul e.  The peptide may include at |east one al kyl

gr oup.2-oRiopizmetic adid fAprapior GhiaendAspf the pepti des of
the invention is their use to provide 20 fusion

pr ot eizhaminpbtyrise(Albir} acifor bt ilam, afd ethéretiphaicaginsacids;
pepti de on G am positive bacteria such as

Lact olfaghinbheptandia atid (Abg) fsr, MBI, Licnl ahbether dliphitic amino acids;
Leuconostoc and Streptococcus on the surface of these
bact erZaminoisobutyricatid(At) Set@siynat ant deri ved '

- therefrom Fusion proteins can be made by the chém cal .
- synt hegélshaxplalaoids (Cied ¢rineGndgleawnd 185 or they can be

made by reconbi nant DNA t echni ques, for exanple,
wher eihﬁnﬁa@iﬁ{eqﬂﬁr)fmaﬁ@hfé;m e encodi ng the peptide

havi ng a sequence shown in one of SEQ ID Nos: 1, 2,

3, 4,'2,53-G{am@1d'tp§opﬁflﬁ@£hﬁk?&)ﬂrﬂo?L%r?,%r%;an&‘@{fisp a gene

encodi ng a heterol ogous protel presgion of the

vect oN.&Bibktife mG%Q@Dr&Aﬁ?,Lpréieangf Al%.he i nvention being

produced as"a fusi he he ’er--ol--_ogous'pr otein.
N-ethylasparigine (EtAsn) for Asn, and Gin; "

Hydroxyllysine (Hyl) for Lys;
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- Ther. 2003

WO 2005/ 040200 PCT/ AU2004/ 001461 10 Three broad
cl asses of fusion proteins are contenplated. The first
class is that wherein the fusion protein includes a

[ havi ng a sequence shown in one of SEQ 1D _Nos:
‘?,8%]?%%”?094, 5 or 6 and a heterol ogous pr otei]?ﬁT"W?“éqoﬁ‘m
the heterol ogous protein is an antibody fragnent or
anot her high affinity nol ecule. These fusion proteins
may have 5 application as follows: in binding to and
i nactivating mcrobial toxins; binding to and

bl ocki n t hogeni c..m ¢r.ohe col oni sati on determ nants
“such a§9¢5ﬁﬁﬁwgﬁﬁmﬂéﬁ5 ifal  adhesins or other cel

surfac @Eﬁ cul.es involved in the virul ence process;
binding" drogypsele{gHye SHYRbIE & St R ThEer ve as
receptors for _pathogenic m croorganisns; directly

ki |11 ngioideussiedadelshsle Benandyabo cancer cells for

t he purpose of docking a 10 chenot herapy conpound; as

i n-vi t pomifiagpissylileninefigéia;s for use in e.g. ELISA

assays; as in-vivo diagnostic reagents i.e.

vi sual Nemethglglyoine MaGhygsanmisine) oaGURtPro,Ala. | i vi ng body;
or as immunohi stochem stry reagents. Exanpl es of

het er oNagethiglisofeatiae (MellW) fdrille; t hi s cl ass i nclude those
described in: Kruger C, Hu Y, Pan Q Marcotte H,

Hul t beNgrvAlind@valfor et anddthdpaligitiBlmikosngd;s PH, Leer
RJ, Kelly CG van Dollenweerd C, Ma JK, 15 Hammarstrom

L I'n sNotlewdie (M) Yorfict RAS Sth¥ealiphaihhdo R¥db,act obaci | | i
produci ng single- chain antibodi es. Nat Bi otechnol.

2002 J Qi (Dinf 83155, h@Mis; MR, Beninati C
Boccanera M Medaglini D, Spinosa MR Maggi T, Conti
S, '\/ngitﬁt'lline\(\‘litﬁxid Besnaidt ﬁt%ﬁ)xid-g 0)For FRS 3R Gnd G,

Pozzi G Pol one L. Reconbi nant” Str'ept ocdccus

gor donjgly,d Q8Ah bIVSI ¥ 1.CEobi i dal
antibodi?tgﬁ?m%g& In%gﬁ%y¥§2%5%@%6?@%&§#§E§7?ggégf| J&Tm“iD
Cprhevbboime AFiflop@lpReryintdninea fitr Phat | bodi es for cancer

di agnosi s and therapy. 2003 Expert Opin Biol Ther

Apr; 3(&usE0EmitBod Resdeniificatich @Y alfesi @iyt &89, 0f Y $cqiiehcBshown in
Rggé%33§ éﬁt% a cgr %girqules. AmJ din Pathol.

2063 Roro™ 11 (4?? 72049 a0RpR pifARPYRfutionde GBATAE Atvariant is called
t alhing séaﬁﬁmgﬁﬁt%geﬁ&k%mes&{bed%f@%m [ m@'mfbnk/%%sts») Science,

eb; 5(1):44-5 1. Thé second class is
whERHISA-10RE Hersjaorssidee pe ievpup rf] tanget residnep i lehiifiddnfpgacharged

2 [ of . SEQID.,Nos: 1, 2, 3.4 5 |

oo B TG Ml ARt o) o\t by ot or Regaively

heltaeged | angon aciprtotaéfket ths itetaytidniof SHeCAMAS Rid3NABIE the surrounding
i articular]y  useful for specifical

lysin. These are } L, 1Y
KTV PP at1o8t fopaia|amonpiatug fngpopalgensidviip| thegbstitition then

DR b9t et B Bl 10RE 3, bR SHERubstiion

~described’in: Fischetti ! od to con

pEtus 3gélathe sifa fardntrasiueing Ay aminorgidseguer8o vanationaspredddemined the

b0 90 R b il 5

ket fosmdBae bf & usitzaih Bt Agiven siigtAlL Geandfiiorid8ddPmutagenesis may be
200540%020 PCT/ AU2004/ 001461 11 22;418(6900): 884-O;
LGB ALy e radpR jor ypsiomyand (the sexpressed prafide fspreened for the

Qptithal b BBh bPdksRid RBFQE | Ytic enzynmes with :

~different activities on penicillin-sensitive and -

gy PR SRR ARRATR % S8 i ARS8

Scleetionrof Pepifdeveeit-myirowes s alteibl affiRGH) spdciivityCbiONALILy ABRith, G,
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- 70(9): 4812-7. 1t "W

5 expression and secretion of Listeria nonocytogenes
bact eri ophage-1ytic enzynes in Lactococcus | actic.
Appl Environ M crobiol 66:2951-8. The third class is

ein the fusion protein includes a p '
‘%Q?@ﬁ@gga]sequence shown in one of SEQ ID NJ%%&¥&S%meMI
3, 4, 5 or 6 and a heterol ogous protein, wherein the
het er ol ogous protein is capable of eliciting a
protective i mmune responseyal0 agai nst infection and
di sease. Exanpl es of heterol ogous proteins within this

et Bgp el Gha 8ol VhawEiaun et ibionambint idipioed in o
anglofvalefCtabhien asIMBstwWir BENOBGeRY IS Yol :@?&éiﬁ (CRRESLHEP, (1994) et
associated with Eﬁtatlve I mmunodom nant regions of

st HeFreads Sietechnok 4213731 8.aeenbbenifientifipd &y edloning land sequencing the

e e M e —

sthinfitsdetan. | Nfecti on by intranasal inmunisation

Wth a peptide vaccine that contains a conserved M

pr ot ei IThE pptidesegl thepavaron ndgkse Prdpasl hs the free acid or base or
aut oepi t ope. Vaccine, 2002 Jun 21;20(21-22):2816- 25; L
SdFETIed fnaald @6 Virisus morasicgad onBIRsids anfibarenaSush galiscare within
E ' rf. [ f i na. -
B e e iR T Su] s nd RO, ot sl ke
Bfspdivan d p@essBum, Progleainn  Exprm@mwesiim; 20HL00Rh Jwnganic bases like

25(.1):16-22:. Pal S vis HL, Peterson E e la Maza .. .
R HisbR R Aty FD Bt 0 o HER et el rf aptibcaeids ke
preginine iof 1ysingB$0 vai@srehRN MABHEaic AeRls MdiYoe §4&Rie prepared, for
CpG ol i godeoxynucl eoti des as an adj uvant induces a ]
predtERles menhydochligdy o Aydrobragig, nsifiric,i mhosnbarie, triffuoroacetic,
C i hal.l - | 1 : . .
TG0 oliC iRvic, Rl STUI e NorpftRic and, physiglogioatty
c oninpatfhleasalis atemriimbrlyfusefulp ejfitongl dtizerilesy dasiraBfe salts may have use

h i, N, f.SEQID Nos: 1, 2, 3, 4, 5
gﬁgﬁgﬁﬁgﬁ%eiﬂﬁﬁﬁgvﬁ3@%@“ﬁ$@§%¥n, ?rrespective of tg;

. functi of t.he heteropl ogous protein. Particu] arl
usef ul 18 BPHE Y Pl Tiseoes FRebRYERie Belocklorqaelor at least one

| mpidGhélemLf | mrune tol erance and other nodifications
of immune system function, and the direct inhibition

- of pathwﬁ@éﬁg}ﬁgudygtil&gt&e égfyglﬁnogl obul i n

protein. Specific exanples Inc fusion protein

havi n : oy =¥} ' . .

2", AR50 b OB Pl By et B rovic

206Bn0poRIG BAT pAiofdD ExPeBbA6AS a IRettrolghan peptitles bn Minhespositive
e inter] ' recept or oni st ;

-0 i) t ukl n st; or
Prctepll bl Ao rRErRPARR e Rt Aot er iy Lcerastoe and

U SpeiibRbcdl b the REIRIEOLOARYS tRERHE! Br 1R B8NS Qlp@Ratdt derived
vaccine. Fusion proteins can be cleaved using

cherfiem s, such as cyanogen brom de, which 5 cleaves

“at. a nethionine, or hydroxylam ne, which cl eaves

bet we Hisigh prejeing pan te nyaderby sheokherniea isynjhesisamethods described below,

GEBPEEP RIS D RAEL B B0 B rt

- tawid oleBile emadivg thdyepidtaviapagsjurgice Hdovndashé 6FSEQ ID Nos: 1, 2,

peptide. Alternatively, one can enpl oy proteaol ytic .
cie-{‘avggj’é ‘@IFS firaness 1 doyeter, Willee geie ciqydmgaicteratagans rprotein.

et al.,
Oriiginthe &btedagons gro®ymmposi um Series No. 427,

- BdrbsRloR blpﬂ@%&tsﬂ fedtiis Hthe E%‘?@E E(P bifeG &ftioggggg E&k\cﬁd’ﬁ?‘?éc 4% a fusion

© Large-Scal e Processes, L
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1990), Ch 13, pages 181-193. Proteases such as Factor
Xa, thronbin, and subtilisin or its nutants, and a
nunber of others have been successfully used to

VoRREPBAIEL < arenani o 10 cl cavibe by ¢he GRG0

used is inserted between the further proteins (e.g.,
the Z donain of protein A) and the peptide of the

i nvention. Using reconblngpt DNA net hodol ogy, the
nucl eoti de base pairs encodi ng the |inker are

i nsert the es or, gene fragmepts di_n
ot hol B PR Pavedt nERRR sRuisfs e comPmRIRde Thy i lass is that
pawhéraihlte Msibh prodn fodRa Y ﬁé?ﬁ&@ﬁd%ﬁé’ﬁ%@iu@ﬁd&gh(gmﬁ one of SEQ ID

correct linker can then b O carried out on e
t heofids P23 45 9167 B AR b@t@nobgor@rprouqm, rvémaaed:eteado@mu peodiein is an

f usi ' o ide. enti.on
beﬁ%@Qie?%§%?P Sg mﬁqﬁgéx

rmer ooty ale%l.gl heﬁﬁ gﬁlsgml pl)(/)tems may have

prithcahmn,ék sallowshén binding fid and aptiiteidg Micesbid Asial; Hililing to and
ite not be accessible to the

g l. eav S, 3@% or may

HAEPARGELE TFIGRPS calopatiion Ackamyprts gich a6 ikl o pon-fimbrial
praa}h@m drefkr cdlGubtaaath f:0l

whet her thes%cprocedurggﬁ%?gﬂgﬁgaggﬂgggnygggp%?“éqgmmﬂgﬁ>mui
aftl heshimgleculeant maﬁ ueceptgrsafod patbgendd Wrmmsms directly

n { t tldelsteaedvvl

cﬁgﬁg mw&lr%%’s gading m%anﬁﬁ’fl cegfﬁd oFsﬂlehBHrpf’? e &f efiocking 2
vmdhhnetherq@ooonﬂmﬁﬁ@ fas i aiRD diaghdic réﬁgfents%ﬁiﬂé i e.of BOMACHsays; as
and_oxi di zed. di t hi ot herei fol, or_glutathione at the

agBr BRI gpestc draeaus Lpyisuakiystion efp éagnortis, targefdn atliving body; o as
t d

oSSRy S HES FRh of Tl PP MRS it s s
pmaﬂl@eﬁhoseﬂeacnbed v Emgeo6, Hndl, Rde Q,HdseottHy Hulthdri@, Deiwar D,

PO 880! B bVER 100 13 SO0 2 ProlEln Qg p

r é@m‘lmrsmronﬂl, |‘Iﬂ fsiti Iﬁ@lﬁb@;@ bpﬁd%h%‘ uﬁﬁﬁinﬁ?%y 184BHAIR préfucing single-

fusion proteins

t
wnibodia Hat: Birdechiy C0f Ik 2ﬂ27?a@gn6; Joapo! MRo Beninati C,

i B\zs@aﬁekm Medghili Ped ﬁ&g
ﬁ’nt o or% /. € \1\91 re%onbl nant %ﬁ& teé%%Bl‘“‘m’miISF Tetd
THe

SESODE ' Beret Gy @l%ﬁ’é‘v@: Rewlqbﬁ@ntaﬁt[eptoc@mog@mH for mucosal delivery
Sy BP% hforotRsRe Eﬂtﬁb(iyy it @\H ﬂr‘mg.géis %Og%ﬂf(@?% 37, ﬂ'» C, Hudson PJ.

preferred for short Fesi dues
pBfrombiBg gtihodiss o Gmca. flwsmgsm andt therapy. (1003 fxgert|Opin Biol Ther
aﬂbMZ)%@5 @@ R%EECJQ Gy ge ?ﬁ;{léulgll ﬁeRtg}%%n& %Qﬂca antibodies. Am J

aci d, and the |ke protedures ar

U-—

- pFlf Bathad 20PD tAleDl9[4):|4@ﬁ385 ﬂ@p:tnnad . Rébmamaactmhs f@nhe treatment of

E’Lﬂﬁ%? ﬁ%@‘@&%@ﬁag&éﬁdﬂaﬂﬁafﬁ%ﬂéreééﬁegﬁgi e mitat ed

nut agenesi s.. These

ggvexa ? set
pr ocediP SEOR ¢ aﬁ% r?‘ﬁ b BFIgnprofein inslides gmeptide having a

hetoetic@ iR wneedhe | . SE@E@WO@J 1,0 ecedy &56 FG%IS us protein,
-syntheS|s of peptides of the ‘I'Aivént’ion. eptl

t‘ylbﬁf%lﬁl eyhcferelpeaus dretein iy tysini shchmsveplmgn ttyses ﬂ%lasesmm; partmularly

chl B BERREY Ying BR8] o1 G s et B Pt of

_ dmwmmmm&mmdmmﬁdaenart are erml oyabl e.

Sol i d- phase, synthesis is initiated fromthe

Gt er Hischesi OfA.tN6veD %ﬂitﬁdaetombnﬁ&uﬁkthﬁ n?c BAQIRCEP Human mucous

30

a-amno acid to a suitable resin. a starting
Pags A0GN pe A5p@ Sak 280 ApH987:20- h@ &Ghuc‘»h R, Nelson D, Fischetti

B 2%%‘1“%%% ﬁ‘ﬁr@é". %"Fsaéﬂﬁ‘ik@g R B rEQ.kﬁ%fﬁ 2 Ave

-an
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20 am de bond to a BHA resin or MBHA resin. The
preparation of the hydroxynmethyl resin is described
by Bodansky et al., Chem Ind (London), 38: 1597-1598
‘21966). Chl oronet hyl ated resins are comrer ci alélégz'ﬂ
QAPAHPY £ r om Bi oRad Laboratories, Ri chnonftET/4AZRM4001461
And from Lab. Systens, Inc. The preparation of such a
resin is described by Stewart et al., "Solid Phase
Pepti de Synt hesis" (Fr eenmsy} & Co., San 25 Franci sco
1969), Chapter 1, pp. 1-6."BHA and MBHA resin supports

arg,. cial ly ai |l abl e and_are generally used
on%%h‘#%’ d_e%f’%%la" p&tﬂy peistsie Vhei Myregistielsthabaeffect of a
ha®mbaiatith skt tysk efyaiss demaknd i a&iﬁﬁ%ﬂbﬁ Héﬂiciﬁﬂ-esensitive and -
am no acids are coupléd to the peptide chai h using
t SEHTIH U SEentrdorcus npmImioniae t $teinar tArftiorictde AgentyaChenotbér. 2003

A B PR S, GRS N HrLecpan My Athgr G cloning and

Cc axpuesyjén gnd Bpcrofivheos USERRL bh@ i ' | i
2005/ 040200 PCT/ AU2004/ 001461 &31’49?'%?%%%%&%%?%3% ymes m
al “HtSC?fFB{fgC’Hf PeEnyape Miaobipigmdi-8. For exanpl e, the
amno acid can be converted to a m xed anhydride by
react i oA dHirdaclpsgs dat vhesain e fasiod prdtein includes a peptide having 2

ebéeid0matAr: l,orof of nat e,. sec- byt )
c hia%lr of or mat éﬁr%lh‘g it Etﬁglrw Igﬁ%] ot gf %’r 2 6p"’r[\‘e}‘aq Ef-g?rgiogous protein,
c iwhereirdthedreteroliagpua pratein it oapatliesof efibitienapiot@tive ith#f@ne response
agéaril]% acj.d.can be cog,%erted to an active ester such

2 854155 TR, o (d5PR5h ERFRPIes & rhcieplpersa pradviasp ety this class

efichides oftameb@fbed 81 BIHGIYD], RIAEWE, Bao LIl ?QJ&SQ&, Taubman MA
ester, a N-hydroxysuccinimde ester, or an ester
fg?lﬁ’é%f’

genisity andyprafestivepiammity indnotdeby suhétierpeptidys| dssogiated with

[ ; A suiut abl e couplin ent. .such ]
ggﬁt%;?ﬂ%%‘}@ﬁ“gﬁﬁ 3 é%n?b%tg ?fr?ﬁt%%cgc%ﬁs Bt gl%can—bm ing protein.
Nt dinnemp 2003 [May@)ill 9-84. Ok €, @BRT PPYadkéod P, Good MF.
cgu%lcgnrgo 10 ents_,pngpgarent in those skilled in i_he_ ]
atPrecHprof ice fpmegoun A shregterogcak nfeckipn dyHairanesal ipmunisation with
Pe péptide SacotathMSdofitainla MBLALS . itorle: anYBh R
oL oo o ARart ot o it M BEARTY callBotors apl Bl o T cen
Navpepiene. Veodgs. 2002 Jwh3L2e2ha2)x28d646] Sedz4 RahaideeRC, Sousa de

J4Q0 gr . Of h.am no acid | Qqyed. in _the .
padil o 22, MeRmEACH] B FabiGritie cE abdfFaignt 6 the recombinant
cwigpdpatipgersaBidherichizncofirvavaiy cabdidfes Bip A SRCEIB Brotei Expr Purif.
;1’% IJV|_ag %h@l é élagt ive a-am no function. It shoul d o

Bs2P e bohd R S Maviscb4 BatersemEMb decladilagn hivhimmunization
EALCiHe L8 eh@omak ' [WoTe - ulfhydryl . .
VEhigh {ifia ﬁfﬁﬁiogaagé‘ ﬁ&g%eg & 1r)ngg1ﬁg %é}te ggtgr Hlen%rmg protein by

am no, carboxyl, an uc

- fagpef teralisedeorymicketides a$ smadievapt inthersedpratettive immune response

PR b BAF TR Rt B Bob 50

coupljing steps. Suitable

‘: :op Io: Iegtlt"‘l”ﬂg’g 33:3%%&% 'E%f}%mﬁ%mi"ﬂ Confemplates thg wsed g peptisischaving a

sequeticessho®i 6h Ml GTEEYG B Nod:NE 2PNt | : i ]
Structure, Biology, Vol Ry S F’%tsg)?ﬁ g@%ﬁﬁh‘%ﬁ?ggﬁ%}m’tmﬂ’

EFSREEve nofpdisy ifarctiay nethdlsi detefolegatie niroteir @asiculddyw useful are

t tyon of .a t.icul ar
gﬁg#eﬁlu?ﬁg%#r%t!ﬁigts ellcj:l??lﬁgg& glgot'ﬁg 1{“8““6‘8“ P -~ doypne tolerance and other
sydifieatiinsiofmmbes pefeni fhastion] il the klreohi MBILARASHaitbbP Binding

- are foll owed.0 ﬁEH@“ amno 25 protectin roup nust

PR PO e Pk Serrificrapmplen dagludaofusion gratéivheving a

ey SFovilin diR of SO ]](I)ﬂg?sr gLkl RO oY Sat.udgg rtﬁee(‘?e(i“pll %ntigen from

removabl e after the coupling’réaction un
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conditions that will not renove side-chain protecting
groups and will not alter the structure of the
peptide fragment, and nust elimnate the possibility

zation upon activation inmrediately prjo
‘@éﬁ%ﬁﬁﬁgb A side-chain protecting group nust‘féﬂEQIMWPMI
the 30 side chain functional group inert under the
condi tions enployed in the coupling reaction, WO

2005/ 040200 PCT/ AU2004/ 001f261 15 nust be stabl e under
the conditions en‘pl oyed i n"Tenovi ng the a-am no

7 SEh RN LI, B SRR o B
r et inRAeRandi dr ﬁﬁﬁerfeﬂﬁit to!étﬁ%r Wint aalIeIte%lo%tII% Op?{)tﬁ%lgié%e used as a

of the peptide chain. It wll be apparen

skyaceigel in the art that the protecting groups known to

5 be useful for peptide synthesis will vary in

react i \Husipn Wotdimdae bag(ewced uging blmytﬁdalﬁ QircH fdyinogen bromide, which

re a ) For X a. ectln roups such
IiI‘[pax? %@{’ n%) g.mme? ich cleaves betweon an Asn and Gly

berEIidm:yIW&Ilﬁg smmmy&mm@@m AeBoXAbYy, |80 éu@le@tmi: base pairs
can be cleaved under mld acid conditions.

preBeeting fhgsegﬂf%%m%cldsg@maagsme@mypmytoahwrmﬂ of B@Qepe encoding

t 1 QB goonyl, adamantyl oxycarbonyl, and
p- net ho% nzyl oxycar bonyl are less 10 | abi | e and

requirgy 1 Cl uch, as . .

trifluor oagﬁ‘Ie%I l% ‘%Il )T 90&? P%’géogﬁlcbglﬁﬁvﬁge (o f¥igR profein, see for

| nxamde IGBIIanulﬂPrcfrah thﬁcmzdne TR Motichilay ch®lisms 1o Large—Scale
tecti ou benzyl oxy-car bonyl (CBZ o

Z ”O‘I*‘r’ﬁ‘ieﬁg[g’ﬂgw eﬁiﬁb%?ﬁ% qliliemmﬂ)§ﬁ§19w&mmumr§m@s No. 427,

cyg@g;a@!gyj %%&qu_qul and i sopropyl oxycar bonyl, are
even less [abile and require stronger aci ds, such as

hydr oggRichbdd ?g(%hgﬁ IFﬁIEI%Igf{e? ?Iﬁﬁnuﬁlogﬂ btlﬂgm%? gsopn%aptst and g number

trifl uoroace of oacetl c acl
r efrothats. haxateen siveessfuliysssd of clasel BisiAMpREIRT MYpically, a peptide

P i A n AT e e ipisn® o e B i b, e frther

sproteids (e.d., u@rzwhﬁﬁt by g
sﬂtgst%t Satge A agﬁ@l&%bﬁi@’khe(fm J£Bfe ittion. Using

CRPORRIBEKR ) NSx rethodelag, | the n@chpttdeo Ibasez phios pocudingnite, linker are

lgpx
e oxyDonay] BES o, DA EnCuE s f o Bxplgh ool
zclqavagt; ﬁﬁh@ pm‘bdibziwnﬁey cﬁ&s:)dmpryﬂem C()él‘tal?]mg thekcorrect linker can then be
i chl or oxaron,antele
% Uit on @ggﬁ)ﬁﬁﬁtév b?}sB%n ]glo et #hﬁ:de@,}cg@, Bgder@tygqq fiasion protein.

b I b
2 ( p %E}é il,)(f%?f;ﬂ tIIJFg]g p@(ﬁbﬁ%ﬁ%ﬁ%ﬁ%&f&%& i%IIcIclad when expressed as a
Fukivh pror&R D@l@dﬂ Mthe @REiAE Peptlde Iiﬁakex(c‘antﬁ%ﬁg% d¥dvage site may or may

ur et hane-t rotecting groups,

- dptboprsatsih @ rb’@ﬂﬁﬁl Thege| faatorst c;etmmawmmwe fRASonApebtein must

' I nd b I h
%Ié e QI?}e%g agé égnt?%ig@ Baéﬁg txfé%{, W&@e@&g@%g a%&og %plp}@g;gébefore or

(aﬁ):réleavagd:e side chain am no group present in Lys,
protection may be by any of the groups nentioned

| abOVeWHEn(dbhatﬁtmgIhnd&efBﬁi &e abdded Ol?gﬁm ﬂl’é(yp 3?{(%%] II:I:zHed with a

WO 2005/ 040200_PCT/ U2004/ 001
ﬁIﬁ%‘I‘ﬁ OBFFEchyRsoanidine G, aﬂérl%thé@ tl'ﬁ@ﬁd math deddny/buffer,rcontaining, for

| %’ﬁ‘%ﬂ le %ggépeﬁ?g&ﬁ@%fl tﬁ.?r%ﬂ%a n-g %aglﬁwe %}he appropriate ratios, pH,
| alldateﬂlpﬂatmtsmtl thmhemphdndy pdfetdyd mﬂts‘zmﬁyfb stragturBOC. ,
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(4) for the hydroxyl group of Ser, Thr, or Tyr,

protection may be, for exanple, by 5 CL-C4 al kyl,

such as t-butyl; benzyl (BAL); substituted BZL, such
thoxybenzyl p- ni trobenzyl, p-chlorap

WO fislii Benzyl, and 2, 6-dichl orobenzyl . (5)F ‘?%‘?&”R“é"“”‘“

carboxyl group of Asp or GQu, protection may be, for

exanpl e, by esterification using groups such as BZL,

t-butyl, cycl ohexyl, cycloEFntyI, and the like. (6)

for the inidazole nitrogenof H's, the tosyl nDiety IS

it bI 10 f th I h
SuL 201 o LY SOt s R ke b of e
t etavadiiod IO AERRY] profef ﬁavmg]t ¥ long it sucBZds i i
chl oy obenzyl bFr'orm benzyl , 08% 2, 6- Eglll‘:ch loro §loPulm constant

su?%loy"@%m@f%%bbﬂhé rﬁﬁi@lfsealbmnpmdbm ng group is

2,6- dichlorobenzyl. (8) for the side chain am no

group dixamples of wasls of mgking Fysfon(pxateins s dgsceibed dirther hdrbin.

enpl oyed. (9) for Met, the amno acid is preferably

I ef t  urlipe otmckeeol ’rtldm)feﬁt'mn desveibbdatve taauipe olad ¢ chemical synthesis

BTl SRARE oot oant AR, eyl meethodtann o i tho et

F’OGMM‘ syAVhedis, espRAIQ RETPHIBLY syhel ggt e o RE LG
in the calze'eé 0 Lyd;‘15 3’% “The BOC. Lys_gh_%ﬁ"gt e.g., less than

2 %@Slﬁ?qs)sPeP@éﬁﬁmféboﬁecPOﬂwlmsemhlydroyluam;uaé agyino acids such as D-

|d39(§ﬂﬁ&ﬁ |
](c: ofth in g aﬁ:&ﬁdadﬁpt?é f&d %ﬁ d g{]@gR{ %ni) pARrp rr%ggfj ue%garg’ preferred for
199m@ger peptidss. rigfheni mopnisipart qadsdemes afed@leatedn Q0theBE cbd may be

h stirring, FoIIovvln t he coupling of the
Bc%g%?lgle%ﬂé{e eBPAnTnd TETH Eenet wa rt@s:fnﬁta%‘?jﬁ By #or gxample, cassette
a-reuthgRfesl ONRES ipRBedi@URrd YeschiBSP Bither 28 r@?ﬁ lﬁ%é
trifluoroacetic ach (TFA) |esr$ nmet hyl gﬁe % ori nﬂ’ﬁh below are

TEACHEP N generd propefusksfpiothemidabsynihesis afpep@demﬁﬂmmvannon
tenperature between about OC and room t enperature.
O her Bephideraarel t}fmceléwpmgarﬁémmd ~-rheelsyatheki€] sulc]i] as that generally

e PRI TP 4 T8 o PSP ot v

| ichapnied] spithesORMION0AO 200rEhh VRN HoPHlihde syrfndst Blinitiated

rgq?%vtﬁ of the a -amno protecting group, the
P figieraigms ofotha pepticiechy cospliiena protctat echming poid to a suitable

a desired.orde
Sebiesats SO, SR RSy LlEES 1S SRl v
s e@é bat!n Ie;terl Iinkiéretosy eHlhresicthylafed TesinBy a B dfoRyRIc@F1 #8in, or by an

one or.to addition to the solid-phase
| d%g’glii Bra ﬁéﬁé"-’%‘éﬁ’%r@éﬁ ‘bhe prepgiisef e &ydroxymethy resin

cmuakscﬁlgadr B?gBéﬁanék%r Wit neddie ﬁ%éz' r{korﬁifon)h%SarltSQ'?-lSQS (1966).
Partlcularly swtabeas a coup g reagent i's

NCReromedybatesh assins e oinierialey oervaﬂable from B10Rad Laboratories,
dwcﬁﬁgﬁ(p ddlffaAB&)qiL mide. §¥§§a0h cted ami no or

amno aéi d sequence igi Breiﬂﬁ‘@t’%l‘? such 2 resin is
piasibed dycSewai et @k s ESslid angketlt@na@\s thegs” SFI%%E@[& ¥Co., San

rrled ?&h‘ Eamsdlumof di met h or mam
Bt g3y Chamicad: Phel-BOBHA| 70 MM et pRon Ragommercially

Of/aikblo andlQr fO'
e ol g R e B A U B PE i
o@&@ﬁﬂhﬁ@tu@ﬂatﬂﬁbahémﬂ—amums aci d. The success of the
coupling reaction at each stage of the synthesis may
be noidhe anind. acids pne@bﬂpledaﬂb the peide ehaiising @6dhhilubdRell known in

nt hesi |s b e ni n%lgdﬁl n reactian, as descri bed
S%; R dpe on °A5’FQP‘1‘B efpe method gnvelyes ponverting the amino

acid fo a denvatlve that w111 render the carboxyl group more susceptible to reaction with

l—g.

P“d
= ized has
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coupling reactions can be perforned automatically

using well known net hods, for 15 exanple, a Bl OSEARCH
9500 peptide synthesizer. Upon conpletion of the

desi red pepti de sequence, the protected peptide nust

Bo 20 W@B@Ed fromthe resin support, and al | Prioaeaopy/gpytel
groups nust be renoved. The cl eavage reaction and
renoval of the protecting groups is suitably
acconpl i shed sinmul taneously or stepw se. Wen the

resin support is a chloro hyl at ed pol ystyrene resin,
the bond 20 anchoring the peptide to the resin is an
esthe ficp MNateergioalf asnine drdvet afdespeptide fragieerd aFtrosupinpley theugnino acid

of - i nal r.esi due .and, one t he man . P

b ek 4L 00, S| BHTAREL 1 Bigtn, b PRlyad, ampp acia wit

Wi dihychierodipfateg i aftedylt hahlotdigmars hakt-banhonegniedforifite,  isobutyl
aved by reagents .that_are known to be capabl e

|
or Sl Raks Posioet SHiprde gt aeid o dise fvtierrafiusiy ke pBisiorpcid can

. . . s .
Fr e e A P s Pipcilomopheny!
Thastsr, ngmgefiuornpitenpindsterva pnitobkamykeestenen PpEhydrabeyshicoinimidecester, or
resin but owll remove. all protecting groups.

HEREE"T ﬁ’é"é%‘?or{‘mhé'dﬁpéglﬁe@ﬁcﬁ“%o\ler directly afford the

fully deprotected (de. \Wien_the chl oronethyl ate

resin 3&%@%@}@%@5@% invpifes L § FEEPIRSAUPHES B as NN
t hicyt RSB IA0dRhide e N,Né-@iiﬁﬁgfpylgfgbﬁeﬁhgﬁe. Bhep abﬁﬁ%léate coupling

benzhydryl am ne resin is used,” 30 hydrogen fluoride
t rRgertirapparend 51 these sfilled dn thy aftnare Hisclpsed dnge prosd & AMaiabofer, The

R QN R 0 | £ 04/ .
CORIET Yl Y0, OAAEED. DT LLBAGYSRIIRS o i mon
diFeehdtiph §Atddeme tssOew Gorkg b@79hour Wi | |

si mul taneously renove the side-chain protecting groups

and r eltehsgd b eecpgiitédiaf the Bakdig %«)qs bff eadth@flinbtacidSemployed in
desired .to c| eave the peptide wi thout renovin

o BRPFIE VeSSt eeProtseise GBS & SaMEdeRion o pavent side
u : /| IS i d ]

ol AR Hhiie aftiled olhlel fhord TOLTGNE lso, pe reqogoized that
p certast epthopieids icoaiinreashive kid¢-bairCiunetiomah gtoupa dzpsaythydryl, amino,

group is_nethyl ated.. The nethyl. ester is then .

B el AP i anal e P e e et b, gt with

f sEebIe- profetingaroasy RO¥Everd 206HmickD feabli6h SFdnh HAc@FiAE RS that site
the peptide chain then are renoved by treatnent

t
wfimngbalh &sﬁlgﬁﬂané,suéi@awnh@upﬁlwt@ps profactibg Baps, known
A. H ‘. ) . 1 f . .
it e Mol S o SRS, T PRUIEONA hucnre

. SPinkgyMVeb o ritfrotestn Jof\Biretitred @roupsdie, PéptiatenSitithasis” (Academic

NLY. 9 18- 521, in which the protected
ES’ES"P%E%""Z‘@HQ@ treated with nethanol and potassium

cyani in the presence. of crown .ether. Another .
met hogﬁoﬁhﬂ cﬂfe&a@?ﬂﬁ g?t%@amﬁa{a%&d&&hﬁ@p?ﬁoa@t%rﬁwm do be used in

i's by ammonolysis or by treatnent wth hydrazine.
dprotering srompemusisignder ge @aminorfimesion dnertdunder they dhnditicde employed

T §mitesiAR Ntht NSeptiddy, Ghé AbReIRhE VdeAld riles ih-ﬁe i &11%%&.0%@ o-amino

RSB SHEIRG s b P b AR s o

camditiohs dmalwill. nditreiiohe shlb-shaib @rétesiagnpiegs ahdtwillngot alter the

protecti grqup.present on the N-termnal_a- amng
- g%‘%'a}?aﬂ%%f?ﬂgwpll@%%@a%ra@fl Bpgrliminatsibe popubilieaispeenization upon
A cki9ition MBmREREBF h:5s BLBEAIAE. A Side2Haift pT8E6Ghd LW WSt render the

support. _
side chain functional group inert under the conditions employed in the coupling reaction,
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If in the peptides being created carbon atons bonded

to four non identical substituents are asymetric,

then the conpounds nay exist as di sastercoi soners,
enantioners or mxtures thereof. The syntheses
WOSLSOHBE above may enpl oy racemates,  enantFHaFL04401461
di sastereoi soners as starting materials or

i nternedi ates. Disastereoneric 25 products resulting
from such syntheses may be separated by

chromat ographic or crystaldization nethods. Likewi se,

- enantioneric product m xtures maybe separated using

t hieusi Bpstable ehddir daceonditions enaléned impnivyilss e ovamino ptobeeting group,
ar f .t he as tric rbop.atomns,, when .

oy A A Be By PR Spanfeim BT ot Al Rl pegide umder
an@adioh Boralitgons Wat Windt BRer S p@cidfe drfte: fﬁﬂ@ BRain.

i nvention. WO 2005/ 040200 PCT/ AU2004/ 001461 19

Purifi gpkilione fbarteMeo RIRRAE skifled i thy Rit Gt e BRRCENE groups Inown to
using conventional procedures such as preparative _
HAtecusefih & paptidg syethesisswill yamaiereaqtivity with e lagentk eropinyed for their

CYERGTA B Biibnd, SR BIEReBIC Drofl3s 9% BB Al e 2.-
c ripheaylplisapopyldxycatbang! ag vapnddienald ant bb elbivad hudeishild acid
counter-current distribution. As _describ

or . d

aFEHonsy o bt PHISHRE t HEUPRy ek 03s nﬁs}’“@é‘_”ﬁ'lc%r gidg BOO): t
a (0]

Sainh&ox%arbdfﬁ% ' ﬁdﬁl}gﬁtﬁ%&ﬂ%&ﬁoﬁﬂ, Nghd f)&?éﬂk%ig?&%zﬁgx%onyl are less

bases. A nunber o s are useful i
pridpigraad resrire oderatsly steng gcidrich petriflvovwncetis, hixdroehloric, or boron

ski. i ris. I include .reactiqgn of the
flrﬂélgﬁog@fe d Hocjrlég ‘}%&%dbé?é or %1%18 Qlt t%ﬂpg%‘tef LGS BiouPY such as
mbeazyinxlyaarbdbyl e (CBX adref)s afobthwlodesiri@tl,agldiréienPA6ycarbonyl
ing@%lrvent or _solvent mxture in which the salt is .
i REEPUBIRYCEPoRh ands topEaRyIorYIREOMEY eie afvelr legthleier prd require
S QlrdRE adids, HRABY BHIDYEnSURARAE, A8 gen b, ok BooR Kifforoacetate in
freeze drying. Alternatively, the free acid or base

f diigosgacettveacst futdloeir newpvalbAmpngs the dlassesrof ameful amino acid protecting
i Qn- esin to formthe desired salt or one
s%us%(%?%{éo e@'he product may be convened to anot her

usi ng sane general process. 15 The startin

mat o ) S0 RXERPER 0. DR GH R oS LB Pt R s, such 2
ofinpepflind@§loxpamonilbaMotyveBar ank navstithiedt 087, such as, eg, p-
literature or can be prepared using known nethods and

k FferebezloRyGaEPoryl Bri-Bifrebenraxycapenyli prbramebensyloyyasehonyl, and

apl ' | ule that et ' ]
R e R T L 24
ndichletobenaylotyeadicayl, | 266-dioklotbbenzzloge@iboteyl,hand thg kke; (b) aliphatic

seguenc sh in one o D Nos: 1, 2, .3, 4, or
o TS B piptec TSR aiCE a§58§ ﬁﬁ%@ew‘@fwy}a F%Propyl%xycarbonyl:

..-iB tphetyiyPiEd t e ek (SE
B A e e

25

, 8, 9, 3, 14, '15, 16, 17, or
1cethane-fype pytegting groupsq siish ¢ cydinpeniyloxpenrpdrshedamaytylogycarbonyl,

0 i l S. 9. 25, .
78R Qpioh Y51 GGHERGE 30 {5 My P T Sy g frbvcting
agrodpsmné BOXl e FM@CE. can hybri dise to a nol ecul e havi ng

one of the above described nucl eotide sequences in

hi gh g2y fongrniie chsindniioofisuy freal inil3y] plotastiotb by be 8F any of the
the conplenentary strand of this nucleic acid

nBPERSIRTARSH aheyq i hyefeas Bt shieropenaylxycarbonyl, etc.
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invention that is a variant. As is well known in the
art,  hybridisation of nucleic acid WO 2005/ 040200

PCT/ AU2004/ 001461 20 nol ecul es may be control |l ed by
the type of buffer used for hybridisation and the
‘P’Qrﬂﬁ@%ﬂpme of the buffer. "High stringency FCT/AU2004/001461
conditions" are conditions in which the buffer

i ncl udes about 0.1 x SSC, 0.1% SDS and the tenperature

i s about 60C. The above described nucleic acid

nol ecul es can be obtai ned ¥ om genonic DNA, 5 for
exanple by PCR anplification, froma genomc library,

- from crifinfarethe \eurniding rgroupRMAATE, portection DNX b yamifro, desyl, CBZ,

by ' I ruUct j ng. .t DNA seguence ' .
oA BaRont, (EE T LBR b REomPR SRR & G Pimettyts-
MomebotypherGisaifbmd . or 8A@bor atory Manual (2d ed.), Cold
Spring Harbour laboratory, N Y., 1989). The nucleic

aci d nmyheptie HWirokNerdupVsel, Ak, TRy Brofection may be, for example, by
deoxyri bonucl eotide, a 10 ribonucl eotide, a peptide

n lu@l‘@‘*@“ﬁ@isﬁc% s budibrnas (Bév )y bstibeed BIhesudhvasirmethoxybenzyl,
nERERbaR Gl SR Ao RREA MR AR DR

cont ai nj ho i.n I D 19 or,. 2Q.is

partic ?’2‘?? ?/h éﬁ%@ﬁﬁf %%02‘? OE%SP e%?iﬁghpr8¥ec 0empfjil ag'el%e’ %?r ?}fﬁa‘énple’ by
| nesenificaion asidg Besposuch bOBEL, butyl elyslohengl, eycldfentyl, and the like.
het er ol ogous protein, as these sequences regul ate

expr es $6)aor the irad@ABlaibden\oE Hik) tHe @dsly Pmoisty G s@ifable employed.
Lactobacillus and Lactococcus. The vector or construct

i's typirpaldry tRbb@nbRe HMroxiB &FdubNeF ayRUg ! BidtecdtiBl dgroup such as
nol ecule of the invention into an appropriate plasmd

ortetbydrepyramilc Herthntyb e trifyle d BES, chipieenryh of-beanobengydy or 2,6-
AP hast . &l - , : , _
R Geend05) Yy SRS Re  pREFRTL GrdRELY Doy, s 26

ardichligobeneyl. f r om speci es conpatible with the host cell
are used in connection wth those hosts. The vector
or di nar8)! fgr drr didecshain maplol gadp ONASI beGIRXantlyl (M&n) is preferably
sequ ncgs whi ch encode proteins or peptides that are
Y&of provi di ng phenotypic selection in
transformed cells. Particul arl referred are vectors’
that p&PAPMethibe prinosgisdds prsfer ylgﬁﬁaﬁp@m@daci d 25
nol ecule into Gram positive bacteria such as
Lact ob&@ far s thiogzeuped Eos-metbpxibersiybis txwidaliy employed.
Leuconostoc and Streptococcus. Exanples of these
vect or $hafdermged niitreacid, et by, ihprotecied anthge bi-anine lpasition by an

_ s et
S b BB ST, € Ot o
0D 2005 090700 PCT) ALBOOA, 005401 31 cen for a8 © e
) see or. exa e )
NETRIERTS e ot 55 KOk g o, Charistns deasr dps-adni or using

PRBBRAYEABS Rindae adBBRS5PE Fordd Thued Hith B .ﬁ&;&ﬁaﬁgv&l'eicaﬁpﬁng of
resi stance and thus provides for easy nmeans for
s #teeBOCemoteaed eminpeadid ts thaismdsmpporf, fthe ertrninoaprotegting group is

B8 1] g BinBERER B oL A ep e o o e, he
PEKRAREctdn ip TR ocubith Riliperafurt dothden KIRRE 6S€Nnd room temperature.
expressi on_vectors with the tac, trp, or PL pronoters

- t [Fiher glapdaxq cleaving xpagents, such as HCI in dioxane, and conditions for removal of

~ specific aramino protecting groups are described in the literature.



avai | abl e (Pharmaci a Bi ot echnol ogy). A useful vector
is pB0475. This vector contains origins of replication
for phage and E. coli that allowit to be shuttled

‘ﬁﬁ%ﬁﬁ@ﬂ%ﬁPCh host, thereby facilitating both, . ...
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enesi s and expression, see for exanple,
Cunni ngham et al., Science, 243: 1330 10 1336 (1989);
U S. Pat. No. 5,580,723. O her useful vectors are

pR1T5 and pR1T2T ( Phar macli a Bi ot echnol ogy). These

vectors contain appropriatg pronoters foll owed by the

Z domain of protein A allow ng genes inserted intq .
the ve &eniQyahat 10 Graguugproesing gown, the Femaiiing o-angipe and side-
usef,ul r [ St

¢ Sohl pUREIeR) S ol £0RGILE BEPuE A% BETRARY opder As am
v edtemptveate sdding esthaiinosacidRepastalytin theaimihesdis) sbme enay fbe coupled to
pr onot e the ribpsone bi.ndi ite, the.decqrsin ot

orit THRUE RS 1o R 0y B8 ot se BRI Ly oplgripn of an
A PPRpESE VolhltheOfeafnl @ withANMhe | skfll bf MeCht, PhkiBularly suitable as a

antibiotic resistance markers, and the appropriate

oroBling regzentdp Nl dicysivhexyh earbodiiarids erdliispproryeabodimgide

cell including a vector or construct as described 20
above. Emepiatested gatito aaid py privival deid ssqusiose o introdeged into the solid-

t yRI ' ositi] .bact er.j such,as., . .
iRt T e OB LoUSigl R B i Bt in o modiom of
L eliraethyl frmamitle (BMTO pt GEOCIE tiSmixhirsaiigtess TFincongdledolpling occurs,
Tapble 2. Table 2 Bacterjum Current uses. Lactobacillus

i glilﬁq%f’&m%ﬂ?g pra¢edpredp repested hetors 5 of the, -y protgeting group piror
a . .

S FORDAIS IR Wfind AL O Cocso D e Pt Lng KSoiASR bach stage
Prob Bieoyitbesismgyp bhomonitor®l. A ptefeared erethadnolf oxvgironimy thoispithesis is by

i . .2005/.040 RCT/ AU2004/ 00146
wti AR ardelif P PRt ¥Rl drgbikthem. 7 595 1970 The

L eoupbing Seation® sem ther girdatedSautmkiially dsefdrarllakic®h methods, for
Streptocqoccus thermophi |l us Yoghurt and cheese naking
PEARLS HRIQSEAR LI 0e drepdde $IEIRRiA%- and expressing a

nucl eic acid nolecule of  the invention to produce the

pept i dePeF camppletion afithe dsired-piptids seavrese, the prefepte peptide must be

Q

SR T R o bl

c 6@Cicard c60GHi bf thE proieling MBidds suitably accomplished simultaneously or

(E- = prot otrophi ¢/ ATCC . 27 ,, b.bacilli suc

S Eop R TV0BR el ebofhde g, roRA RSB T dei the bond

S bitdhoidse thsq;legm[eedol the etk Ey%é‘,t%ﬂia%ﬁﬁﬁfxﬁﬁ'b%%ﬁ%ﬁ%carboxyl

and vari ous Pseudonpnas speci es. en expressed by

pEerR pf e Cstopmpimalispidnernd ope phiheimpapy shliosemethyl sseups piresent on the
{ - . L.oni f I t hi.qni

i AR B3 GO BIBIER 2 iyl R oo At B By rengenss

pthat &k kspwh He bilchpabl ofdreakiigharoesterdinksgd aidf penetrating the resin

netﬁl]]ilgoni ne may reside on the amino 10 term nus of the

fW8¥8n protein or the signal sequence of the fusion

protein.
P R (5]ne especially convenient method is by treatment with liquid anhydrous hydrogen

fluoride. This reagent not only will cleave the peptide from the resin but also will remove

. - all protecting groups. Hence, use of this reagent will directly afford the fully deprotected

.30

- peptide. When the chloromethylated resin is used, hydrogen fluoride treatment results in

“the formation of the free peptide acids. When the benzhydrylamine resin is used,
hydrogen fluotide freatment results directly in the free peptide amines. Reaction with
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The invention also provides a process for producing a
peptide of the invention. The process includes
mai ntaining a cell containing a nucleic acid nol ecul e

rjpbed above, or a vector or construc
@@&g"sﬁ'iéﬁ” above, in conditions for permitti nécﬁ‘ﬁ‘é’"’%“é‘}"i"“
to produce the peptide. 15 The process may optionally
i nclude the step of recovering and or purifying the

protein. Purification of the peptide is typically
achieved usi ng conventional” procedures such as

Rt S aﬂ‘ﬁw%t?s%q“e%ﬁa%eé I é@%&%ﬂ%’ﬁsﬁi‘aﬁe i G gaone bour wi

peglﬁﬁnsﬂe&m 1eROVEHE BRI Rai CHRAAG,
affinity chrorra‘trography am égﬁngéri%{:ﬁg% an@?%%dgyﬂomthe

cofesiins) or 20 counter - current di stribution. The
expression of a peptide of the invention is described

furt her“’hmritaisrdesi&dl‘te releaexihepkatide veﬁmuesﬁiooing @:x&taéﬁi!fg groups, the

d bed Tabl e Tabl e
EPEEE bR P R R ur i un Be oseisdy diUh itk bpoptide resin can

Lﬁiﬂlﬁ[tgermdtmu bk viewd thberétansh £ oot |t @k .
2005/040200 Plgkir/Auzoomo 1461 g‘%@ﬁreservat.ve ermithp carboxcy1

arfP¥A & mesdiviatedy dpe medwhestaris thes émdrpkyse:r_lggwler mild alkaline conditions

L o L T7_Sus
5L S i QAGSLS l 5L BRRSEHP ol AL P i
al’tht?n mgﬁno‘iled(bymmsmthacﬂhoag atidgdsieh 20 lighid @8ydr@en fluoride. A

Iactos |nd rofthelatse
Pt e it Re B Plsfan iy dest SE hore ¢l Bepeides, Proc Fih
Ushbri FapRdymp, ﬂ@@&dﬂaﬁ%@bméﬂhufer,%e TohmWAIRY, ., 1977), p518-

pronoter Uses the strong pronoter of act obaCi
r58¥m ig whigh\thg prrtected pentide-resonis tregisd with methaoolahaicpdtissm cyanide

ﬂjﬁ@ggs%g &ﬁwnetﬂg#AT vector Uses the any pronoter
I C

'S |n ced w Kruger et al., 2002 nmannitol.

Lbed [ t KIe rebe t hu MM

Vaugha%n@%‘;T Iglgﬁ@ho Sr%m péBerr%ﬂ %ﬁ &pptn when the

e)ch]bﬂmﬂalﬂgzlatal}dﬁm fﬁ:‘enﬁﬂkﬁyeﬂ assﬁy eﬁnrﬂ&idﬂys&aﬁ‘tb? kde@inent with hydrazine. If
abl e rai SI n-j nducj bl e expression cassettes

15 3?5%%%% corbng Clegpwghyaids or ha#ramée@%bebydrpb@e@m) the free C-
Aﬂﬂnmﬁf%kﬂo&?l tg z&@'tﬁé‘ ot%&%%tggg%s gé{_}}ﬁ]re%éée%]c&%wgnmnaﬂy

Kruger C Mar co

Del warg Rin YRS bp%é%gﬁ?eh\]tﬁ:ocﬂ?v\_@ﬁec@ﬁ% g}o n§ l}_)res?rit olﬁe{he){N ?Grhnnai o-

van Dol | enweerd
d @him@qﬂpclﬁayﬁmsrsmmdl praferatiajly bithdr defoebarcitlet ihe pirottoietl Peptide is

Sj in anti bodi es. Nat Bi otechnol. 2002 Jul;
-Zﬁlf%eg?ﬁﬁng rifz Arellano |, Perez-Martinez G

.Optim i.on of fh reen f] uorescent protein (G-P
.(qupr esli ﬁ&f PERHdss %ﬁl%ﬁcfg@te Biogspbended &o ¥(0f‘i‘1' 11)011 identical

Lambi@betd late) Ssysdddtlic, ﬁ_igﬁ/ﬁh@/l&@@hﬁi ﬁﬁf/texfs@ 03 :ﬂ%ﬁeﬁe&somers

16; 222(1): 123-7; Savijoki K, va A
| @patiomEs @W@H@g%@elﬁﬂ fee ﬁ‘mﬂpﬂs‘@dicsmb@d abowelvaayt emptngruacemates,

2\%‘3{1@&9 %Egs{eﬁlsgﬁmggas st g ma enfﬁsg Ioro %te%g&lates bﬁlsasqereomerlc

.products resulting from such syntheses may be separated by chromatographic or

crystallization methods. Likewise, enantiomeric product mixtures may-be separated using

. the same techniques or by other methods known in the art. Fach of the asymmetric

' - carbon atoms, when present, may be in one of two configurations (R. or S) and both are

w1ﬂnn the scope of the present invention.
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- BspA- 4 s- Ecad) . A ] . )
- of IOf ugﬁlﬁﬁg’r g]?eei)nﬁgle]icna%élmo esis € tthe dmvpnfion tipeludes one of the

Lactobacillus brevis S-layer signals. CGene. 1997 Feb
28;186(2):255-62; Wlls JM WIlson PW Norton PM
Gasson MY, Le Page RW Lactococcus lactis: high-Ievel

ion of tetanus toxin fragnent C and protection
‘gég%ﬁg’%’z&et hal chal l enge. Mel 15 M crobi ol P 0'31‘8’8}461
8(6):1155-62. Brief description of the draw ngs Figure
1. Analysis of proteins found in the culture

supernatant of L. fernent BR11grown in MRS broth.
Gowmh of L. fennentum BRLI was nonitored WO

2005/ 040200 P 004/001461 .24 qver, 24-h by opti cal

densi by TRGeieHeTHE SSidR B LR AHpSner g e YRk Brocedures
i nlicle adse rdpgrative. ABNBE (inklidife Cleléidd pRhded e

ta(élgn,. centrifuged and(the g%pgr nat ar%’t fei mLfce)\é\%gn%ther knowm
prEEIAREIRNE WieEliBws TeRh Phe gelguicvmdatinn, Gbn225elpngafl partition

C Whtdio r noARS ed ..by SDS- PA 0l | oned

by st ai n%éﬁg?’wi t h %otco nasgog{e]’ﬂé’? f]ﬁg;‘l?(g?g H@Pﬁ@m@?%%go‘lf"h‘\g’ﬁms) or
arcomwier-GuienidlistabwionSep. Fi gure 2. Expressi on and

subcel lul ar location of a Hi s6-Sep fusion protein in

L. fer AnntesaibBRbbovel thet Hepiti® 56 SheGavétidn lmayl BE rshared as salts of
363.. AboveFIF.sfgows the arrangenent of the constructs

MGL .
WHPCHSABYTEARY EfbPTepHE agifiendibaser 6 nuseber of methwds mrrmseful for the
BRicharafibl BRSS! Balls 380 MHMS%@;@Q% %@%ﬁ@l ﬁfgg"%,tél Efggplgg include

introduced into L. rhammosus
MESESES oh thenbeg apid: arSBie bisafing of Sep péptide Swille pnd NWrYihore molar

Be p,blot detection of fusjon proteins )
1RO e ABFEE R Bt i L s R en Rt fwhich The salt i
amsplubleser @t sobaay likd-ettet Beer A BESIVAR iSRPnoved by evaporation
ter 'rglator éTse ..and DNA encoding the Sep secre?{i 0 ’
s :3’5 Op 2L & %F,é?ﬂg%&l?él&ﬁé?lﬂdhe Seaprid on besBEpA) ofthelproduce may
Hb& Baskall 8Ver BAXdn-BkanddWALi & LEQ.on whi.c

i's tghe site of Si ngla%éeghﬁglgas}%g%fn glcg)rgg ogosﬁgqir he' S %Brm of the
r RO masbe eenvieneddo endthermsing éresepe genchs pRctsci  of L.
fermentum BRI | is spotted and below is marked with a

cr oss. Th8i steting imateiabe rqairedhs Susedh kB¢ ShakiGall BEiieaiest peptides

[ op.the Jeft.. The | anes containing cell

e‘%s}ﬁ(@%{i é‘g‘b‘?eeaﬁea@a”“di} t‘bﬁ‘g?fF’iﬂW& 9¢2n ke moparrdREng gneymmethods and
(1508 stapihg 1BQ&HLAt | on (son) and with 5SMLid (Lid)

and the precipitated supernatant fractions (SN) are

i ndi cahednyehi6n aiMdaU i OLi el ed .| -
each | ane are the egltgi‘r@g? gﬁ%dc%g: Eﬁgg%g@é( %%g)?qmé%ls a peptide
(3&epifing iede igventon) and 6751 (SN) of culture. Figure 3.
Expressi on and secretion of human E-cadherin fusion

pr ot efth ok agpect, fher nnsiricl aciBRicleculdbanedes hoyeptide €having a sequence

SR g e

Bel ow, shows Western bl ot detection

Serenioea tifsn i SHQITANAN! 8,9016,3 126, 39140 6( £, B 187D or 20 or

Cleft sjde]) and in the supernatant’ usinig an
anequencedhynesamplamentayy iy one(afthd sghtensischipyn iE SEQUINENos: 7, 8, 9,

dbagr 1 j r (T bspA) and DNA encodi ng
the ’%gséﬁggﬁ%%*’g?gﬁb&s%p), BspA secretion

- si ] | S6 b i.ndi d.
e RAPPREAR A b B b iyl i e above

esosbedgmusotidecsequencticih im%n. strigBnd doh@itionsh§ pafiRufiy %?éfﬁl as the

is spotted and Dbel ow

" loci. off. fernentum BRI i
R ﬁtf%\“r@?fg@%? nugiféc agig aplesnletthay woll eooodera pestisle of the

m&eﬂﬁ@ﬁ&hafﬁ@ al Vitaf@ U8 %s kIR WA n the art, hybridisation of mucleic acid
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WD 2005/ 040200 PCT/ AU2004/ 001461 25 the left. The

| anes containing cell extracts prepared by boiling in

2x SDS-I| oadi ng dye (SDS), by sonication (son) and

Wit h ?M LiCd (Lid) and the precipitated supernatant
YPHEEHL (SN) are indicated. The anpunt of ceiilgzogyooie
medi um | oaded in each | ane are the equivalent to 500l
(SDS), 501 (son), 1601 (Lid) and 6751 (SN) of

culture. For the 5 Western blot in part C the

equi val ent of 1.2-m of cddure supernatant from L.
fermentum BR11 parent (BR1 1) or L. fernmentum

colﬁ@bwui%nglaBéwAcmHH@i by dbe (rmmﬁ Budkir sused fdy hybdisation and the

vi COEl AUl R b e oo B Putigt H¥hich the brutter

siipclatis abbut Betpx ST, 194 8PS asd tHeadnipengure & dboexéo’act s (O
prepared by boiling cells in 2x SDS- 10 PAGE | oadi ng

buf f er TagdbdRelcfiBed Micled 26 HUREIAAGADE oblagfdd RIS gérRinic DNA,
are indicated. The amount of cells or_nedium | oaded in

ealon exasle by POReawpfificotiare dom ® gpapmie Epragn dragp M) degyed from

RS ol QORI T o S e o PRROS T PRI S wing

" aciynithbtially ldamedTmeleomdng @Sambrdoh eet talamhbfeaizlm &lemngi HiAboratory

orjgin 5.0f .r SS1 is
|H@’?’H’ﬁf@ée\‘}bﬁ1 .;ggg é:l{{qrgcarﬁ Hl) tlﬁgquﬁ)hr onycin

resi st rker. g i.s al.so indicated by an

arr ow. %@1& %,%ﬁa 161@11195%“ the dRYFPEYS Y Réoh sogutbontcleotide, a
C|r93%ﬁﬁblédﬁ¥1@ a&@@&eﬂu@l@& abi®l of he¥Mbithidh B&eA r OW head

i ndi cati ng the i kely sep pronoter, a hatched box

i ndi ca S I Ir ey, . .
box i Eﬂc}? g%ﬁﬁﬁa]??% g gig&gegln‘t]%%g r}{ra}n(f:c{o[l I ng %ﬁl&algg'dgamclew acid
| ohdlpquigrfithmlinventiong the bspA operon 20 term' nat or

(TbspA). At the bottomof the figure is the nucleotide
and tr ansdcttr etintiningoa sejoemie sshmmencSEQﬂH NE® jl9reti0aR particularly

HEH R BRRTOR 1 RFBPeRCo L et APe obelehy Aty fagluding »

P@Rletdlbond BRVEE CasSthist s eh&és R 1RO LS &@bﬁ' @fabRPbsitive bact
i ndi ccg(t%es tghe g’t art of&lg>j % Fi gig:r&e 0. 1I/-l\na ysil!’émo‘q‘e acterla

eﬁm@éﬂ@ﬁbﬂ@é@ﬂéﬂﬁ@ﬁo@ﬁ@wact ivity of Ply511 produced

25 by Lactobacillus spp. and L. lactis. (A Wstern

bl ot  dEheesciaer spuspratietypisaibnolttived e inserang pawtleic@cid molecule

S%gﬂ% seg%gﬂ %S& a&ﬁr ggﬂahpg?%%%%gcﬁbac%‘%él 2 eolr;te nﬁl‘glgSfonna

okeliefot eeathpleci host mdwg@ﬂem@qgfbmmlveaefs d:oaﬂmge:epllﬂ@uon and
0 cul tur

equi val ent to S001 and 6751t

g%@@ FyapEngss B apsedezived Bpm pegigs qomppidily with the hestrell gre used
0 |
i OB FLOBATN T BB i S AR el

rrmqw;qea) g&émésemgdet Preteialvs tpeptides thiad mreecaphbls tafgireviding phenotypic
(s dedidng, . cat s WO 2005/ 040200 PCT/ AU2004/ 001461
%%nf)ﬁé aﬁé‘? ‘§§ cont ai ni ng (L Iactls L.

ferme r hamrmosu . o

| TS RSO, e ARTIORUE): Bl Mot YOS (o o gaplsic scid
1hoteRtleCOltoR | Gritf-psditivd NBactdriadUdiuBh 7 - as Cel derdBlchinds Yt Lhctococeus,
activity of strains of lactic acid bacteria grown on

bB¥idebacterivgar Lensemasior coid aNnepisgoogus: oBxaamples |of these vectors are

L. lactis were 5 grown on

ggégggg&gﬁ%%% | e Lactobacillus spp. strains
C ont ai A 'vecgorqh% ayq)% wlfiFor preparing, for example fusion protein constructs is
pBR322 and derivatives thereof. pBR322 is a plasmid derived from an E. coli species,
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grown on buffered MRS with erythronycin while L.
pl antarum wi | d-type was grown on buffered MRS w thout
erythrorryci n. Figure 8 Sep LysM domain anino acid
% uence Figure 9 Sep C-termnal (apf) domain am no
Liepsdénlience 10 Figure 10 Sep gl utani ne-ri RRVAEYPY1461
F| gure 11 Sep secretion signal am no acid sequence
Figure 12 Sep anmino acid sequence Figure 13 Sep am no
aci d sequence including secretion signal sequence
Figure 14 Sep secretion siZnal nucl eoti de sequence.
| UB M xed Base Codes: 15 R=AG Y=CT M=AC K=GTI S=CGC
Wt fo-ox@mp BIGadel/etrbC /DB Bidd- 3330654 Rl ). 6P14smiGpPRBZE Montains

dOﬂHI nucl eo@nde S¢€ %WQB M xggh@gﬁésﬁswﬂm for

N:séﬁa-fon Bitlet vectdi@ ieiile Gttt rEd Sildh e gifeRn E}H‘Eﬂn@l@frﬁ &fhich are
se uence. | UB M xed Base Codes: R=AG Y=CT M-

n\GERT I ACEXBesin. Teneonmin@lesnids NERZ3ST3, RS, 1apd pPL-

L -

V=GR B(REfseiABidtechkolgpy)e 18 Sep nucl eoti de sequence.
| UB M xed Base Codes: R=AG YET M:=AC K=GI S=GC WEAT H

=ACT BAGSEAN 66 DpBOL7NTAGCRCRD chihtaits rigifs ﬁeﬂéphca‘uon for phage
nucI ZL‘?O1 e se nce i ncl udi ng, secretion na COdI n
i dtopbes ehigd ot FFHAEB‘O*}'@IPSM%;&@ ling both

2005¥%4020 5 % Y R s géﬁ? agence, 243' 1330-
s d3B@1(1989);sV §n Zet. e 16, 7885788 .aOthen usduiLentves arleufRIIWB 1 pRIT2T

C K=GI'. S=
i Blbtecadli by aloot o P A6 ARG Lo by the
b &oddimizAn6f prbednA, SHew S Genes ThdBridd Hetkhe PecBRSH b@&:ﬁﬁéssed as fusion
R=AG Y=CT M=AC K=GTI S=GC WEAT H=ACT B=CCT V=Al D=AGT
NPEEHS:- Fi gure 22 Sep gl utanine-rich region signal
backtransl ati on sequence. TUB M xed Base Codes: R=AG
Y=CT Mfher reefit vsetars ope Ry cprstottedueiny standapiectmiques by combining

Nﬁﬁ%vé{t)rr e ?e%toﬁe&&s&ib%%w &gx@g{;@im &c):gleg ;the lgzrﬂeoter, the

backt r ans |on seguence
Ynﬁﬂ'solmﬁﬁnﬁng;'ﬁltﬁzm dWB@sTn IdFAﬁiEﬁB%@ﬁé’ oy z&eGubioA@he Z domain of

re 24 Se nlatlon euence | UB
fcr E jgo mﬁ g markpgsrand the

hbﬁﬁgﬁ 15 Fi gure 25 Sep |ncI udi ng
secretl on Si gnal backtransl ati on sequence. |UB

The invention also provides a cell including a vector or construct as described

above. The host cell is typically prokaryotic and typically is a Gram-positive bacteria

~ such as Lactobacillus, Lactococcus, Bifidobacterium, Leuconostoc or Streptococcus.

Examples are shown in Table 2.

© Table2
[ Bacterium Current uses
' . Lactobacillus joknsonii Lal Probiotic in yoghurt
Lactobacillus acidophilus Probiotic in yoghurt
Lactobacillus casei Shirota Probiotic in yoghuat
| Lactobacillus reuteri Probi;)tic in yoghurt
Bifidobacterium longum Probiotic in yoghurt
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| NICE system Uses the a promoter inducible by the food Kleerebezem et al.,

M xed Base Codes: R=AG Y=CT MFAC K=GI' S=GC WEAT H=ACT
B=GCT V=AGC D=AGI N=ACGCT Fi gure 26 Nucl eoti de
sequence of 310-bp i medi ately upstream of sep

ntaining a possible sep pronoter (putative -35 an%
‘§§6&$@ﬁgﬁﬁition hexamers are 20 indicated é?“iﬂgﬁ%‘OLMI
letters and bold letters respectively [note one -35
consensus al so may be a -10 consensus]; TG notifs
upstream of the putative -10 consensus hexaners are
italisised; the sep ri bosde binding site is
nderlined. LB M xed Base Codes: R=AG Y=CT M-AC K=GT
Rigdokpptarinmbifigent  B=GCT Ppbigticl yeElET N=AGCT Fi gure 27
ﬁylcogidc Seguence eg 150-bp—-mpediatelly downstream
fe%€%“°§%%%8ﬁf§inin; PHEEEFEPAscri pt|i on terni nat or

AL per-tm i vergi ows—ahoyve—tHe sequence.

BRI R dos | PERE S RERE k=G S=aC W =AT

ACT _B=CCT V=AGCD-AGTN-AGCY WO20057040200 0

PCT/ AUZOar0bs 461 bepged e dlonimgatdosxpressivip s oréltie dciskglgcule of

Wi h | LMt les. .. .

v i RSP GRALR ARG IR boh ) TR B i 204
NUAECOUNO VAHHE) ey e gﬂ&d/amvell apdi f:d;lzc B E.gm XIEy6 lQA];ImiNe. 31537),
to I nvent i Qn scriped w.thout epartin rom

t ﬁ&é%gﬁ‘i’l? P00 i SO0 & S8BT aherhaetRy JCC Ne. 27325),

dessit bagkh The fRabimw REHEXAMRAES offef: HnbRdBOtraceaet Guch as
be considered in all respects as illustrative and not

r dgimanglla iwhimprémplos Seriaio quercesons,ofndSegions Rseydemmonam species.

B ' j S braot.h at. 37C and . .
e SRy oA AR ol pP Rt ooy Bl g tvermina
Sﬁi&ﬂﬁ?ﬁlme :i?lmyﬁ nieghigaheeshdamay g&eﬁe gljzcopﬂattaﬁil?&he \ohdeCHE fusion
accunu at%le in g le/ syper.nat ant during grow Fi gure

Jeginal, iy

ey

—>0 =Z (N

1 ProteEig s o0 OF [T e PHFPTHR BRY §EFidy ofhibe amino
akd; : ; se
AR YRR AT L oS, B0 AU

reduceghe TRESiR AlChBvi I ’-ng’B | . -
export e]ée prot ei n%o%g\%@sfat; gl%glrsrsgﬁ? |%ﬁec‘a§gs§ ng% Cifnt%l% myention.
adbo process Segudes noangaioing tahvell wosthinalgundeidic acpt mbletoke as described
faound in the supernatant of L., fernent BR11. To_.

¢ B0 ovrePn ot BPFOE: SlfesiHibed sty Mot oRa BN i e coll o
S pepdedCBe péptiab. was found to be: DTl YTVQSGEDTLSAE . Sep

is a 15 205 amno acid protein with a 30 anmino acid

N-t er NTRRpros&RS helyl Posdlg A ndd HE 13 rcif%@coﬁréh’n% d ifying th
predi ct ed?lg; k%?yrr%tﬂur_egpr otein vm&ll_)h an isoe€ aé\lct_cr)ri Iémfymg ©
pBiofRin. dturicaionrodfhe peptidle Se ppically. sethieei msihg stwnt peal girpeedures

: - of . her i.chi i, JMLO9
B, A Pt FRRE, RORRIE, rovel3, Wkt PLGY ik (R o

welgomsiograplic a tevbnigeest rsath om ofel 198meatid)O0id pa&chimgef Opartition
E.. coli I l'e _erythronycin was 20 used a )

PP AEHHD SO GReRKine Bonctignel kot qehumns) or
Peéubfr-cRBHaReHuRbh.! (KS) and pGEMBzf were used for
routi ne cloning. The region encoding the

am no- ] . \[0d - AL f .
o0 o Sp8abod of 8 IR B0 (AERAS B SORCTHINS focin. Ot
t exepiplare expressian eybtémsaneledd these descritvedindllabizi3 BEHD and

LNCap cells using oligonucl eotides E-cad-Pstl and
EFabdei3 Xhol . 25 This fragment was cloned in frame

“downstream of DNA encoding the Sep secretion
| Expression system _ Reference
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S ReTPES5BHPh Bt o Aebinds L7 o Tei 1 o ker < (i agon,

signal to generate construct Sep-6xHi s-Ecad. The

sequence of the cloned E-cadherin DNA fragnent which

cont ai ned an i ntroduced stop codon after codon 216 was
Kk by DNA sequencing. The putative bs

‘?&g‘?ﬁ"&@?ﬂ%‘{i on term nator was anplified usi ng&T’AUZOMmM“I

ol i gonucl eoti des Term Xho and Term Hi nd and cl oned

downst ream of the E-cadherin 30 encodi ng DNA. WO

2005/ 040200 PCT/ AU2004/ 001461 29 The construct within

pJRS233 was transformed infto L. fernmentum BR11 using

e i _cell wall weakening agent _at

cbncentrati ons |dFeservasive antimiprohial ppfide nisie Wed it &7, as

described previ|quabdaciR) $bhcodosh & Lhedbocddat er, jand P.
mrs. 1994. (enetic nodification of a vaginal strain

FTI@ek@Dac | | ULstahd Caohgi R0A pblmeriiel Di@RaANCE VRIS of al, 1993
thin the repr{oductive tract after intravagi pal

mini strati on.|[9OREFS- M crobiol . 41:272- 278;

nepclose-pypian - 345%?. the laglose y@v%blsrmmgrﬁf@ﬁac@éa {1 Bfiggzérellano et

firom Lact obaci ||lopgGorafdin Liebasme eus:. aneiihhei r agl, bodl y
iln several Ladtobacillus species. Arch. M crobiol.
73:383-389) . THE“WBRUSHYE was integrated ifito the

ctroam nf + hn Wa¥a)
COREE BIPTREE 1 I{S???"EFS%W&W%H%%% brgys. 4 (e ¢ 8l 1997
resence of eryUseddnVaiabasilsead L@vcodeus. f er mentum BR11
re grown on solid MRS nedium (Oxoi d, Basi ngst oke,

TG ety d o)} Usssdlersotyipcoadoley which isindatedmvdtibng | Keugedet al., 2002
ul ture tubes. , i Lused at a
PO VR Dl

oncentrati on d fermentum Cell

extracts were prepared fromtatetog-or—earty

st at i okdesyeheirns M.cBéarihnpen MM, eVaugbars Efe kdn ¥ asnWaM wdbwpers OP.

tagken firom|ate exponenti al ase. cul tures. . .
PP B S SioRS os RE E elet ool miacipducible
| eyt plevish Qiséckiey foP Didtdcd8e:s St duoriobtod mSPocBh%LIs psli Agpl Environ
buf f er ( Sanbr ook ritsch, and T. Maniatis.

_ J., EF_F
19digTobligly BT Nov:a3(1d w34 ey o il Wy Panyda Maircottp i, Hyliberg A,
[ &ﬂ&@ o} e I |
Ei?rél?)‘gfé%N‘Fb% él ?é}[ ls)o ni cs;tﬁ%lbfr'lye\ﬁew’eﬁg%yegeagmg%élcll:e?@fgeéﬂd €, Ma JK,
p tEmnngarsttom LT si@rdelikdr$.of phssivie ikatueity b lactibheli praddcid@ single-

csbvet g R TR LB MBS sepyrins
T oD B B o T G At hci T e g @ lactose

c &1qusiblen prewpier it daerobacelbesi erssi. WEEM S| Misrobieht dictied 2603 May
d j eyi.eys A PEi i :
CBRRABRRACNANEL K (AR T o, Tl BRI B prov

Ppotdsétins: mdinetotacenssing inedbiallnyi dsingoeddwudeosstion bystenk ddsed on the
2 nd then, pro wi t.h an anti-H nonoc|

P RS St S S Y e B 025 wers v
di¥itkoh OPW, AroR VINLO GURBRENT, 14 PapE W AR MR clsNEHRE! Rbh-level
with rabbit anti- nouse-horseradish peroxidase (HRP)

c erijresgioneot] fetare, todinoagmspt Coandnpriofeption Agaitisd Ueikpl challenge. Mol
afkik Pﬂﬁ§9m&3£§ﬁf%$f'%§-d usi ng the HRP

urinescen Roche, Mannheim Germany). To

sarm! o g SOOAYRIEGE bRk Sud) BB Piulp Supornstant of 1.

Jermentum BR11 grown in MRS broth. Growth of L. fermentum BR11 was monitored



10

15

20

25

o 5@0

30

These markers have known quantities of Hi ss containing
proteins in each band allowi ng densitonetry to be
done on filnms using the Total Lab vi. 11 package

tix Newcastle wupon Tyne, United Kingdom.. For
ﬁgpg'%ﬁf‘%ﬂo of E-cadherin a nouse nonocl onal g’?ﬂ'ﬂmﬂ%%h‘m
E- cadherin anti body (fromclone HECD-1; Zyned
Laboratories Inc.) was used at 5 a concentration of 1

in 750. E-cadherin fusion ﬁ{otel n was detected in the
SDS cel |l extract and supermatant fromcells grown at

SOC%EAg%re é% Level s of E-cadherin fusion protein
f of¥ 3 PpUgel depsity @Gaser%mé at@%)nga ﬁéramqqsénmqmmt@ irdicated by
| Na hi@h&URY BRIEN l?d?sd ge%"mf\, t .
SDS cel I extract. ' he E)er I cted si zgéde%mf érélﬁered and
f uZEapitatedovish A% 'ECR.SfHqulinuwhi&W&ﬂt 3%5 (ileDoﬂd%@tht A @b&lnﬁtant was analysed
co [ ss .anti body. in e
gﬁ%ﬁ’g\%ﬁoi attzfoﬁamma‘a“@oﬁ?quﬁ rb&xlhfelﬁﬂ%uepf&&ﬁ@. Ahe arrow
ISmﬂ16ﬁeﬂb E- cadherin, a nopuse nonocl onal anti-hunman E-
cadherin antl body was used as the prinmary antibody in
a Vst eqdirdd ot . FhResdiBh
r eco ni zgg% a pr otéb?eﬁq t hgn fsgﬁgé@%gécgg&[]#g)%g Se? fusion protein in
ele ogwensan Lfﬁi]rig yi3 Wédmamw -G smdant i’daﬁ.dyM@ﬂﬂﬁiﬂl Abmt shows the

f.ou |nth super nat ant of _t
pga?l%%hfeﬁt 1,;51%% ?tEI vierg leﬁ}ﬂr tegﬁtgé antp Mt nnentum BR11
swggmmtsomh esep&aﬁﬁ@w@asaspm- §e?§ 6%&@&&&%&6%%@9%% GG

erm nal E-cadherin

t h
oo s MBS o i SHO RS Pleoid (R L Srpmsyaf Bilow shows
C apiEuRdh Blok SetBotiBR P udid L}ﬁﬁ‘l.reﬁ'lg al ?leéxltra&fgﬁ no{he sﬁ%ern

f ood- borne di sease causl ng pa fogen
t ns-Hisrotibadnt  Frayhaddiegrapothent ﬁrmaﬁitoa r(TSetpl) taﬁ& oNg |en¢od1ng the

hi bi t t
Eo SR T (800 B el B RS U e (g bor) are
SapliqatedOtEe. DINA Gegibn MDD iMage Usigdot 'QlﬂEPé %%E@Ver homologous
cIonlﬁg experinents. Anpicillin was used

c HFBAIALAT igle herthesegior pgel laci 98 L. fatmdngpm BRld o$ spotted and below
Piaa i &lbw S L fss. pﬁ%éé%i’ Gl m&é%atrkers gre MRz in'¥Da on the left.

used for routine cloning
(Sb@laemogta@apg calbersiastt mepﬁrewbmg e 2SPFS-Befing dde (SDS), by

RiA88 Gom €8 T ELE AL Pl e resiretisBerraatep Eactions (510

Cbm rgctoatis ﬂgael\inﬁfuﬁi’c bﬁeﬁb@r ARG 16548 B baddShnd d uivalent to
encod| ng the mature Se protein and the putative sep
HL ety (G

1t 1 Cvh (sos} AHME aadp¥ 5161i(3N) effenilioteoned usi ng
SepDS Pst Xho and SepDS- ApaSal ). The construct
(Bs pAfem 8- Se plfbxm'@ﬂsmginé seofetibhlaf uradE-rgdherinefusiod pifotein by L.

P-D—

rnst using an

- PGB B bl ol e Pt mutiaht e gpduced
anfoLﬂ. ferhengin BIBSINBep6aRIRad Ad &?ﬂ%}@ﬁs% )EBGBHIsAGwY Western

é:{q 040200 PCT/ AU2004/ 001461 t he BspA’“secretion
fectiopyotfugip GT%?SP% ippell ggragtssod .nb@s sppewiientaising an anti-Hiss

E,%F%‘W‘éeﬁﬁﬁr [1ofSHY)Thd i BE s @é%ﬂ i gxg‘éﬁtggﬁagﬁe%nbody

- dEiright side])arfor ttBle&ﬁfﬂﬂ-lﬁHlﬂkﬁdeﬁSﬁaﬂm@T EBpAghd DNA encodmg the
%%g GGIX H s-.Se Eﬁ % @ ? are: @@EXF HHHHHSAAGSR.
| S8 B (FFSER). BpA seorgiionest Bsphbend Hise (erey box) are

ﬁﬂmm&ﬂcn'pﬁd IDMAd NyicR NG OleN
gested pIRS23 oA gﬁgnghg 48 oF ndlD Xro@Bler Somologous

%Pprp fntq pithes the gensy b@vngst ofd. ﬁarmmr@m BREinid spdttedesdd below
';J‘ﬁlgrké!i‘ Y eS¢ BAS kRS stecutar mass markers are indicated in kDa on
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The construct within pJRS233 was transforned into L.
fermentum BR1L 1 using penicillin as a cell wall
weakeni ng agent at concentrations of 1 or 10 g per m,

[ ively, as described previously (
%@é%%@%gﬁg supra). Expression in L. fernentd%ﬁ%&?mMMMAﬂ
achi eved by integrating the chineric genes downstream
of either the sep or bspA pronmoters (Figure 3A and
3B) by incubating transfo?gants at 40C in the

presence of erythromycin lection. L. fernmentum BR11

was gﬁom on solid, MRS nedi um ( Oxoi d Basi ngst oke
urfhe &a?a cogRipiReoilcEtpsts srepprd bvé)ﬁamagnMXq%Ii‘»‘&loadmg dye

gg@ce?ﬂ b On o‘ft%%ﬁglﬂg%ﬁﬁ M%W?CIL&J:@& fHd t u;ﬁqecwhtageﬁ esupernatant

C aseetionsf (SIN) arehaalxmm.l él‘lmramobnt dfzells &, médivan Sded iiHewh Jm@ are the

© Fransedrst o RS RERRRL gt 0 B andier BusRD S quBie. For te
E%ét&ﬁ’blcﬁ'ﬁg?ﬁt?act 2 vaﬂcﬁ@@f dfftgbpé fe g&ﬁﬁtﬁh%,[; ermenutim

mut agenesi s OCcCl ram positive
b&iilslr]paaent IBRBUaoY &r fephentdin 8oﬂ&m1@£spA-6les Reath(Bspd -@Eis-Ecad)

Cﬁ?f’?lé‘i Q s_grown on solid MRS nedi um (Oxoi d,

Ba?g"’f ac ?ed Ki ngdom) anaer obically or in

st andi ui ul ture tubes..L. lactis , MGL363

or own B O gl e SfgectiBsing dis THELCSioR AR gporetion

Klsrgldraraere;s qm@laﬁém. ﬁﬁuﬂ@deﬁ eﬁua%%@ feped bPb&EAS Qells in 2x SDS-
gvmg Eryt hronycin is used at concentrat| ons of

adin il o e tpmeniied Sperm@a Terom (o pndicated. The
pem llélﬁli (ff}%ﬁs“a@f n?Jd{{B{l oQ&ledQ% eich é%%ﬁ?ﬁ%%ﬂ%agg?tq!ggﬁﬂ (&3 R 9001 (5)
caicdntre.ati ons of 1 or 10 g per m, respectively, as
descri bed previously (Rush, MCracken, 2000, supra).
L. | : aCFigrdS t r dosties nﬁ‘dﬂagspsegsﬂbl%%og IpJasiniie u&lﬁl &’c(nC €kpression and
wa me nlng agent . as descrj be preV|ous y
Hiseeregicg af Ysrllégl laég;fwsldawfﬁﬁa -f FsRrigie §f hptepsty W@%‘m origin

PQ}&%M 5ﬁﬂGh93?SSt] R3S P hi@ thet}:ﬁrectlon of the erPrthromycm

el ect roporation, of Lactococcus lactis subsp. creno
_grfmﬂtams t(Bm bmyxkﬁmgenr: ris esnondicaidd W@Ilalmoim zé’he riegditxHis-Ply511

t Piprer P R B Bbner s BPy i erSHY bgdndicating e

C Gll&élgl lsép Pomber, Adkichdd bok ivditHtiapyiei Sep séoreﬂo&(isiglﬁl (ssSep), a %rey box
Hgn%{lgénants are grown_at_30C to aI |.ow replication o

Higs Gritors speqdine BNpary: ¢ &ulipop wdisaing the bspd operon
d I,
ek E“ﬁ*?gsa%*@shﬁz%af&&g%%ﬁ aphe BB a{i“%d&%@ god pstated amino
Cetifl Secruamel afribe junetion pelvtcen theddep memreticnrsignabandethe Plyb11 encoding

b a si.s.vwere. bed in le .
S0 Fhe YRS AR paleR e Lol ElspSt 1 e e forizontal
Celed® indicattRiR: stfieof PHBIE, as that described previously
(Turner 2003 supra). 10 The predicted nol ecul ar mass

of therighle € HaSSlysHEBr &xpSds@bn, He@b@bdnd stidity ¥PR1y511 prod d.
a”hOUgE&%he bandsyl n V\éngéern bl ot s corresﬁ%% y produce

pbb Lactabacitusiepn, 40A Is facss.( ) Westempblobdeiectin of moqgms in the cell
Y%gifa%ﬁ %@eﬂiaﬂih{] P Fact?ce Fchg ﬁ%t&la%%ﬁtaﬁug%éé' %5 1 lsec gmg anti-

D con ruct’s
f Hmadlmir eshprgara Mhé ymountd dfcel epiedcn at mimtloicb\zldh feaah‘ lane are the

| | b
FeTaBT o Sl s o7l ek creamsatts (B:DEiRERar o€ brgpriolyt

Lactiv&y B8 MotBa618 ki REpdemPERe sl SinptnAltthg SDS-PAGE with
BspA- 6xHi s- Sep constructs

autoclaved L. monocytogenes as the substrate, For each strain the () lane indicates
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were 9% and -13% of that found in the supernatants,
respectively. No Sep fusion protein was detected in
sonicate or 5 MLiC extracts. Wien SDS cell and

rnatant extracts were run in neighbourip n
‘?’ﬁga’é@g‘“ Usi on protein bands m grated ident i%(gq/+®ﬂg420rql461
SDS- PAGE (data not shown), which suggests that the Sep
fusion protein associated 20 with cells is the mature
form and therefore does nat contain a signal sequence

and is located outside tRH& cytoplasm c nenbrane. In
L. rhamosus and L. lactis, levels of Sep fusion

predthed PO soptdiningd i feevis, LJepmani mdde phaypases) ot wild-type (L.
f d t -20 d.-=300 Liter . I

Py e 1 O RS R B ot u P ity ©

oxt 1 acFETE L. Caiaiiln e Lo ot ST et - pofiaip sovm on

- -bke%eaf aghih pledfufUetdining BetoclaVRIEL NAb iSgenes cells. L. lactis were

respectively. Interesti ngl@y a slightly larger

ngrewy oa buffeted KIMHE ghile daetphacillys rspp-Spinggentapistg plagmids were

[ i | = bpt

L A o BN Pyt BRI L plhohoroh GRS Bowm on
Thiugfeted MR Pwvithab eytlcany@sponds to Sep fusion protein

still containing its secretion signal. Like L.

f er menFigire 10 HiSp 1.5\ domsindeiiesiddsegienthe 5 WO

2005/ 040200 PCT/ AU2004/ 001461 33 MLiCl extracts of

ei t her Floyrg hamMm P €-1@fmihal @Ilﬁy&(t.rﬁaiﬁ iftind iatit BgutRee

Sep- 6xH s-Sep construct. To examne if Sep is exposed

on t hergald 105 Ur fRe glufmike-rifiefdgRAt um a whol e cel |

enzyme- |1 nked i nmunosor bent assay for the H s6 epitope

was pepfoafsm®d t Rep s@@ioh QighliatninPacib®Ghdnbed previ ously
(Turner et al., supra). It was found that the A405nm

si gnal ppgf. 10060GQR olacfRfseGfthbs obtained for L.
ferment um cel | s cont ai ni ng e BspA- 6xHi s- Sep

(5 1 St B an Spppfho P@f‘*’ﬁ%ﬁ#{ﬁﬁemﬁ“%ﬂ&%%%%ﬁf’é*?85%?@%{“@
0. 0007 Thi .
g{ggrgqu 0 r ‘*sfeg L?tcre%l%g g%ﬁettlsﬁutcfggtéd)?gé ue %SfUﬁ ﬂﬂé{eﬁ %ease Codes:

associ oca i'n an eqg formi
c BHAGHweT o peA OK=GT $-eFOaVATTH=ACTEB-aGOT ¥=A GEXD=AET NeAGCT
of human vitronectin in Lactobacillus fernentum BRI T

and LapigeRasi | | $sp Lhsviemidh (dolddtdd@qhdnee. JUB MHRED Base Codes:
and secretion signals of Se_lp The expressi aon

c BméG YctTddzC GG MeAT Hrd CSREh Ved SR =4l N=AGCT

~secretion signals such that human vitronectin is

expor t Biguiedfo t Hep ghtanynertieh preovaruglsotide ssavanpe HOB (Mixed Base
1 208 N UE pNRe (IR 6 L RRGEL A BERB YRS, _
a%’b?ﬁsi e r%rgiz Iagﬁg%mne V?n‘gg?ﬁﬁ&e@%%pGgHi S- 0%5) AGT
eXpACHET on cassette using restriction enzymes Pstl and

‘Xhol.” Following its insertion into the pGh9::1SS1

pl asni Bigue@ hygep @ -wasinkl andéideedqientd IUB MikedEBAS T odes:
BR11 and L. rhammosus GG Fol |l owi ng 2 days

' wt h at
. SBCAGErPT MEAQ K-GO A HAG T GEVaARE gAGT N-AGCT

w25

| ‘Western blot to detect Hi s6-tagged vitronectin. 20 The

| anes Fiewedsni n§erandleotide seaverce OB Mixpd Base G9dpyiRAG Y=CT
anes X e e
SR KGR S R AT - R HR Py LA ST ReaGer,

- Th f | | edi um | oaded i | ' ,
tne coubUsidn 5P riictee it ipeidst EFvind S coding

PEeytlérch SXUB MitedBast Wl dde§ TG M3CORHEAT BEGT S=GC W=AT H=ACT
Hi s6-vitronectin is 54-kDa. For _
B=GCT V=AGC D=AGT N=AGCT
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clones of L. fernmentum BR11 there is a clear dom nant

protein -52-kDa in the 25 supernatant which probably

corresponds to full-length vitronectin Figure 4. The

I cts of L. fermentum BR11l cl ones sh

ﬁr‘ﬁ)z %S(rﬁ%%z?@bands with the majority being smaﬂ%ér,20(}‘”001461

probably degraded fornms of vitronectin. For clones of

L. rhammosus GG there is one dom nant band in the

supernatant fraction whi c:}j S -47-kDa whi ch probably

corresponds to His6-vitrorféctin with a small anount of

C-term_nal degradation. WO 2005/ 040200 .

PCT/ AUFBE? 8b1406%ep ssarefiere pignal rhackirmslafing spapenresEPBnMixed Base

DeRPR RURG P-LERICAE 1T REBLEHEAT HARBP B=GCT V=AGC D=AGT
uman protein or coimerci al 1 nportance

i N+ABCdeneral |y regarded as safe |lactobacilli.

Exanpl e 5 Expression and secretion of active Listeria

nonocyRgenzs  HopakisI dophiademb bickeaskeiins fqRtnce 1 1UB Mixed

Lactobacillus Material and Methods Bacteri al

b
- otBapicodes; BACLY-SAAMrASII (o Ra0G Bra 1l HFAGKBGET V=AGC

BRI g nLdtgposus GG (ATCC 53103) and L. plantarum
ATO(‘:Ax 14917 were grown on solid MRS nedi um (Oxoi d,

Basi ng U. o] Ly Ok kN, standin

P au 4T o (Sop ARARRRCE ekt Maper Brd g AR Shuence. TUB
3(Mlixied Bdisé Cedlist R=(A0x V=T BasAQIREGTeS=GL KW=AT H=ACT B=GCT
sypp nt.e B 0, 5% (wm/vol) glucose (GVML7) and
m@%gggb“@ﬁ%g% the presence of erythromycin

(GML7E), Escherichia cojl JMLO9 was used in nol ecul ar

cl oni n§EIGY i meep £-tempprlosignal hackiranslpdien seguepce. TUB Mixed Base
CAURRA RAGY-OF MU R-c128068 WEATH=ACT H-GEPiV=AGC D=AGT
whil e erythromycin was used at concentrations of

506=4B0Tg 15 per m for E. coli, 10 g per m for

| actobacilli and 5 jig per mMl for L. lactis.

Expr esFignre 24c as Sep tbasktwmsiatidnnédqaeice cTUR MixellaBhseC Catesd R=AG
bact eri N 1 SS1. Plasm d pGEM3ZE  was used

f S A SRR WAL AT Br 6T GrACa AR TAGCT

and L. Jactis Transformation of L. fermentum L.

r hanmoBigdre23d L Sep| inplpding nseqrstion gimmal) bpelgransigtion sequence. IUB

ORR it 1. el ) g r L ] }
PARAE i e R 7 MEKETLDOL SR Wkt HoscT i
r 85t DFdIGL NtAGCEct i s was transfornmed using 1%

‘glycine as a cell wall weakening agent, except that

t r ansf Bigmed6s wiluelestidee sdqohcdi 68 G 0Pp OlnriddiZield! ap@feam of sep

containing 5q.per m erythromycin, L actis _,

¢ P E RS grA 1M BBV St b | Srcopiipn dramers e
9 iRNdAteAlas sK3A6d JMftbrs @nd Bl MRE rbdpeciiveR RS bR 03 Sconsensus also may
(contai ning pGn9:1SS1 derivatives) were grown on 25

- pharedl gawsengys); iTgh motifedishean of the3ptativeohe toonssmsenhefamers are

B4 0T8RS S SRR DGR b B nen

~ oV=CT MrACISGDHeBE WVeNB ie-AMT18-aat et D=odaD3I-0gGCT

cloned ply511 as tenplate. This WO 2005/040200
PCT/ AUZga4 20014 kclesthie! deagtiBd bf WB6-bp | iti@diaksly T dodiBiream of sep

. downst ream of DNA encoding the Sep secretion signal in

contaming the sep transcription terminator (indicated as converging arrows above the
- sequence. IUB Mixed Base Codes: R=AG Y=CT M=AC K=GT 85=GC W=AT H=ACT

 B=GCT V=AGCD=AGTN=AGCT
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pl asm d pGEM 3Zf containing the Sep-6xH s-Ecad
expressi on construct such that the E- cadherin
encodi ng gene fragnent is replaced with the ply511
new plasm d was named pSep-6xHi s-
&E’gs?s{?};@tg? onal parts of the Sep-6xH s-Pl y51lf%%‘§@2tjop4d@t“61
5 were anplified using oligonucl eotides SepUS-Eco and
TermH nd-trunc and this 1.9-kb fragment was then
digested with EcoRl and Hi,ndl 1. This fragnment was
ligated to simlarly digeSted pGh9::1SS1 (which
renoves the | SS1 insertion se%ence) and the [jgation
m x wadhe inygatiosindescihed belomwitlhtederence iesrtain nop-linjitipg jezamples.
try Q. - ar Ayt 8 VLG el
I agq‘ggr e2:%5}%‘?%%/% r@'m%@éllﬁasnkg%gu ftl Ci en?’ggékl%gﬂﬁgssg%{%%né and/or
1 Gnotifictivhogen ds rdd: tcahd miveiondsadescribicd iviitheut departing from the
turbjidity. er 2 days, clgnes secrefi active
PSS £ teRip o hehdion ebropdly 5??@‘_?% T folavse ¥AAFS fig» thereof,
Z Q5 8e BhiiRidefa D4l £ QOB b8 RiustrAivaRHH A% rdstRVE.NE positive
cl ones were purified and were used to transform

| a5inheei1 | Produlelibh difsig | onation, protein extraction

and Western bl ot analysis Cell extracts and

super nat : : | .

carty PyRPguBrBR1PUEPRRR il (P AR SHARAEDL A Bactions were
weaken pt dpa tisdpdints iBighien]. $RSIPAGEaRiysBRSydakGE mirbedt ofgproteins

buf.f.er and ernat ants re concentrat.ed [ 5% .
¢ orch ettizeBiEfoh 16 Shedahat uieavit Bpgad)y T sinatlest visibe
Ppedteih [di0Re®bY hd REERY WaSktlIubRhdah PRkt WaBShiry fHaQCK 8 the level
and then probed with an anti-H ss-horseradi’s
p &f arpabere! plampyroteinn hadpsdeced Ehigrdipin wisagber Sepin spanl] exported
=1 - 00 ' | on, e<hound ant I.es

%dg&g)e/ %Vé:lg{l é% s%}lﬁ%z%t Q g%%ﬁﬁm&PE%R%?% i 8116 &tfhg 9196& abundant
C peoigihaifound scibe supektiatant &k HemehlaarBiel INToGatteg Rigract &tise Sep we
eiéﬂi Wa%f Imel s. of His6 protei ?s i,n extracts, var%i n% )
affsanied Be Nefeap a6UIEE Brot &th %‘HN%P%_DF@}’%@%QP,TLS I- »episa
G205 b1, acidq eI K itV R ark 6 B Ol tin RO S AR o BiBnal giving rise to a
sanpl es. These markers have known quantities of "H's

c predisted; I9dDsmenterk ireptsin weth @h isoslneiria bbiotifed.densi t onet ry

to be done on filns using the Total Lab v1.11 package
(Bxerude R, Seprd catlherin fission protein Kinpder 26ntkohat $ep myomoter..
SDS- PACE Proteins were separated in SDS-PAGE using a

4% st alicherirhigegoliaMil 0 WB-used Meslegdpaleatingierpgeents. Ampicillin

i B P scitlon ot 00D A A ot R ooy was

- sfdtat BdrBedtfabbly. of 780 @ \WeEhl f3r T L6/0 MIARES pUCTSNEBIuSSErptIT (KS)
n

was washed in distilled water for 10 m nutes and the

- guKknGEMpeivere ysad o5 reding glopipgr 30 changes of

renaturing buffer (50 nM Tris-HQ pH 8, 100 nM Nadl -
and 1%Ieriegion epwodingohy andecenbet/1A0204n00a 46ds of3$ie mature E-

R i A A o e

Omaf{atib Tg?[) ﬁJIELNg]ap md_ld]hsg@ ¢1rgﬁﬁu@adﬁdésl/\mcﬁ@l)éﬂ i&ﬂ'lfﬁ-@{d-XhoI.
ours and t n estaln W t several cnghges O .
TSR B s 1onod: B SR AP REHIB ) G Aoymepaing e Sep secretion

- NRAQEUS QURIAS cERituct 8- 64THE-EEadR Gk \debenge bf tho cloned E-cadherin

monocyt cgenes was grown overnight in Bl TE an
ceNAsiragment which epntfingd arc infroduved atop dod@Daftepicodanr218Mwvas checked

- B PRRaR, e hRETF 454 o BrRingn B8 amoplified using

foliposicleofidest Btin-Xky and Tail-Behdeadodiysddndordishdtint ¥f the E-cadherin

super.natants (900 I) fromlactic acid bacteria grown
tFeoiBg PAe exponential phase were
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: e’ﬁ@iﬂﬁ@ﬂk'r@ﬂmcﬁﬁﬁi;@trﬂ:@ @A

buffered by the addition of 100 /1.1 1M Tris-HO (pH
8) and placed in a cuvette. L. 10 nonocytogenes
substrate cells were added to the cuvette and any
go OO600 was nonitored over tine at
‘%Etectlon of ply511 secretion by l actic aC|df€? ¥QMMMOFM1
colonies on agar plates To 15-nl (final vol une),
0.3-nl of 100-fold concentrated autoclaved L
nonocyt ogenes 491 was added to MRS or GML7 agar.
Eryt hronycin was al so added to 15 the agar at

concentrations nentjoned earlier (except for the agar

used t dhgrgpstuct wghia RIBSZIA wat afmt d intg d¢ feppegntum BR11. using
b F sj zﬁ@ﬁ@ f u r..p
(tﬁe%%lﬁ]goa%cent rgtalglo anc e f| &ﬁp&%ﬁoﬁ'g %g reip—)ég e Pt ml,
1 5respibetiviélyl, lab ﬂgscdﬁeiprenmnﬂy@m@eﬁ!@ﬂ yMl| Blefner aalei T1mmg 1994,

.' ti Pl y511 t L.
e i a aﬁére |% X é Lac %d‘ac er| a 1tsma1ntenance

ﬁ%haﬁ a&ﬁ{rﬁsulaﬁ&ﬁ/ ﬁtts‘&' Nﬁérobml 41:272-
centrifugation. Lactic acid cteria were washed

t vd 78k Motragkes,n ABHM. SarBtrherafﬂ’d @iferd, LAMSHafef,fand ?50"11115!48 2000.

lﬁiﬁ o e kTR g ool i sy

[ meﬁbﬁlbﬂ&ét&mczlﬁsl $picieer Ardhe Masbivled 75883899, G.'Qie| ﬁéﬂﬁruot was
far lacti.c acid bacterl and -109 cells/m for L.

noRigEFEd JeiRdse dypasan EP doPEFtERA: @ e g¥er agomoter by

&db&m%%ﬂsﬂaﬁﬁn% At ao% @9@@&8%@0%%{% <M fer

and this was then m xed

e T

oﬁfmted)ﬁmgct&nﬂgmaer@ﬂaﬂydor iB%auﬂggt]ﬁ}nﬁi cilkuke Jubb0 Erythromycin was

dete ne viable L. nonocyt n QUT0085. Results WO
@%]&GEWHWPR@%%PWG%@%E €HBni ng of the

endol y gene ply511 into the Sep secretion cassette

DNA enésﬂ EREPCtnEepPiRpred éwabtatﬁslp& opgarly stafippasy pagsgstibures while

D&M&W% takh Fon B o onal'slﬁl HOWYBLdi fBthOlhole cell

encodi ng the Sep secr nd the sep

: rpmt@m extrqcﬁmg urethod)y whl‘ﬁb ifadiet iefter éwoﬂmg eells in 2x $DS-PAGE loading

o SPEEIREREbR  HIE rehiahe 17 BlshiRRE 108 RIP@RGE pine; plaboratory
hetaaﬁat | pgbud QsletSpring Ehilak N@boralory Biess, TRt Syihes TRMOSIA.Y.) or
construct was anplified by PCR and di est ed and

| PYAEASEn Mifroused uatrfltsatﬂtf‘gd Patvg%tYeGueeh St & Hafper, T. Walsh, and
I
pORT &3d. %93 ' ont x %\@‘ﬁ&% %Fpsghﬁﬁ@n t:rsmé]ﬁfot LﬁXﬁ"@dcogtaamng

cells were pl at I'ng erythronycin an
asurirst apretirls, fvn deytobydfues ferm@iture eBR31 .t dppllet Brotiranh eMicrobiol.

 CBhsadRiaaay o B el 2R ging SRS, ractions were also

C obtaik® 3is \aetoetbbua?ayeeﬁhetg (@0ghet R€03). PPrisyNfodSadif BF SDS~PAGE all
purified. The asm d fromone of these clones

ngveRlos e etied for Seanptes sPiofeIvers Sensderredio éltﬁqmeyslﬂe blocked

I ]

Até%mttétdtsﬂttm it SRR Bhody Sideen Rt Giany) at 1
s 100s difutmns f Ewllmdng)wadiee,cﬂleapmmaowas mOubdted w1th rabbit anfi-
f er ment um 1 BR11, L. Mmosus and, L . ant ar.um .
ATEESse efoxilase ComyEE, ‘?lﬁ’?agﬁﬁt“’lpﬁj @n oThe bound
WaitBogieh k@ed @tebted kiR &hé O BRGhilninddB&hed kil 8€SdhS, Mannheim,

transformants and were
Germany). To estimate levels of Hisg profeins in extracts varying amounts of Hisg labeled

protein markers (Qiagen, Glostrop, Denmark) were included alongside the samples.
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anal ysed by Western blotting using an anti-Hi ss- HRP
conj ugate. Bands were observed i n all strains with
the largest in each |lane being -'40-kDa which is close

cul ated nol ecul ar wei ght of Hi s6-
ﬁ%ﬁ“@k@ (Figure 6A). Al strains had Hi 565451\/@@&4/?0}1461

20 t he supernat ant fractlon as well as in the
cell -associ ated fraction. strains except L.
rhammosus had | ower nol ec ar wei ght bands i ndicating
possi bl e proteolytic deg datl on. Analysis by V\ést ern
blot, L. plantarum produced the greatest anpount

H Chspmaskens have kngvan quegiiies of HissicptpiapgRioteis & mcb é&nﬂ allowing
f

SeEaBERAERI e L0 QSRR A Sl Nt

f rlqmnsfﬁyma,l UsitZEK ingddia) lFDn deteitivh exf Brcadhérars minguse monoclonal anti-

S 1lsec .wer | ysed renat yrin
mis oG BB BT HE RO B rages BAbips bl ges used at
[ mh@@ﬁgﬁ@pomrmqsg‘he separating gel and activity was
identified as clear bands (Figure 6B). Bands at
- 40- kD@_capRErth BBIOR PYREIN s Welecsdl B HRA4BE bell bRCdt RMBsup ernatant

fromstrains contai n| ng pSep51lsec but not in
wifrag telsgrawn att302¢C I(i&glaa B). develngf By GhtherirSBtion Pxdtein for this strain at

nous her.. nol uI ar wei ght WO 2005/ 040200
p@% @ag peitergte anhe AP mvéﬁg% b5 Per tggcfture in the
| 3P &ll(aiﬁﬁctk% prédisted sizd & tﬂc?ﬂlcﬂﬁﬂeﬁn%lmoteﬁgs &%ﬂ, however

supernatant fractions. Activity of Ply511 secreted by

| Pl@teatmommdéw the pudi-Hish anithedy by this Wéstern Mpt regolvid ~38-kDa.
0

> TR BEASRIE ettt USSRy baman -

efcﬁtﬂmhﬁ anﬁbycﬁzlﬁfaﬁﬁtddvast e prienabu biiteodd it Imemfn BloDWHe anti-E-
a contal ni n% aut ocl aved, L. nmgnocyt ogenes 491 at

néa °HB gRibady seropmzedaRIPiemdhe smepsize # tBoPIREY fRpsnized using the
p @ﬁﬁ-@ﬁ%taﬁhmfyfaﬁﬂ md(nﬁﬂezagmzle prdt&&‘g foﬁn@iﬁ%@éugbﬁgtam of the parent L.
pSep51isec pfoduced a small “cl earing zone On nor nal

g ameriumdBiR bl stredn. [ Bheggaesiite amggnssj tlzatrsep eppressivinf adedcretion. signals

eSS BB ek ke iR P i BB, 4

p Bepdiihe-esmits od B edhérieis SafEjonBikdstifal Tell Qébeﬁﬂof—‘ &ri thglfoo d-borne
Zg-]sﬁfgﬁ whi.l e on buffered growth nedia onl
t

GRTpSepbEet Brnsgtiesanes i APLHUe) fay ibAYe pefpwial as an
(Eﬁ&lbﬁali 1ioh 8% Serlo 2t A3RnBn - ]glugﬁtﬂ‘%'m& ggontai ni ng
not pro

:1SS1 or "pSep5 11 sec uce clearing

ZE&ﬁanﬁé‘a "SeplhxH dﬂ#' Qﬂﬁi’hs aRY&Y tk-&rc?%eﬁi ﬁ?&d\&&r

Zones were pro amosus con

pSe p5 1}_].’ S8% TR0 RAL uld Iﬂ- fegﬁ%ﬂ:‘?&{ﬁ% %{ﬂ EI'PEE %ﬁrﬂlngwas used at

pGh9: : 1 SS1 grown on ere

ki gmoenﬁemonlof lp([) am{mrugrpecnmﬁmm icok) mﬁﬁpéﬁslﬂ[ﬁ(ém pBhuescriptil (KS)

pr |zed clearing zone while wld-type
aﬂ"ﬁé@ﬁﬁé‘? rap ?ftm“tﬁq E’E}Pﬁer ed growth nmedia, L.

pl ant gr.um cont a| nin Sep5 11 see roduced a smal | ,
cl ear?’h{f 69*515 wé?%ﬁl%w”f NA ypsiream pf sep and the sep 5

pf adrld BNk tﬂe Eéﬁpeeaoﬁ“sfknﬁoﬁndpé %M?ﬂf?ﬂy @ﬁﬁ%{ﬂo (Afffiff5ed and.

20 grew wel |l (Tabl®™e 5, Figure tric
a@lmlﬁiﬁ vying derpn-UlKXbaswd NtemeBsidas)eartdnBNA encodmg the mature Sep

PR PP 80 e MPhrerntoh i Gropapnd cloned oy, SepDS-

L CRAKBS sﬁ&pggyggdgan BiROAMALEBESAWRIR- Ség b@ﬁis%cbfﬁjmlmodmg
u

30

md- to |late-logarithmc growth phase, ffered by
aHBIMatER Sop moteiov putativersen BRnBYiption feeraingfor ks ghove but instoad

MRRRL DI AET DR éncéc\fﬁi’f R 191%@@_%A protein followed by DNA encoding
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25 any change in absorbance at 600nm was fol |l owed. It
was found using this assay that all of the
supernatants of strains containing pSepPl y5llsec had

,p activity. L. plantarum had the gr
‘gﬁg@sﬁqzﬁﬂ activity while L. lactis and L. hﬂi%%@/eomm
havi ng noderate endolysin activity with L. ferinentum
having the | east, but still detectable, endolysin
activity (data not shown) .. 30 Killing of L.
nonocyt ogenes by lactic ac”| d bacteria secreting Ply511
WO 2005/ 040200. PCT/ AU2004/001461 39 Washed L. lactis
(-hoBspd| seerplionesignakiand i Wiss lepiiepshasddesinted lprevmusly (Turner et al,

BRSNS oHEIGR il B, e e B g -

ours, serila
Ogeprodnstgnt aret D 3 AAGSRLAngt i rﬂméquﬂdGﬁ\iﬁ REp t@nstruct

enunerate viable |. ctic. L. lactis containing
pSED \?ﬂ%@m&)ﬁ ility of Listeriaby188log

CFU/ nl . WD 2005/ 040200 PCT/ AU2004/ 001461 40 Tabl e
a. Und&hesesaprpssigmcoassetiosyveare eonstrpied inrnBdepseipdhand then cloned into

TP AL LN et PRIFE e one Gt b gyt e

Am‘.sb idigesteld pith Sult tnd BarradNaib &F0d digested pGh9:1ISSI.

AAGGATCCGAYACNATHTAYACNGTNCA sep 3' and downstream

pUC- Ba Th&EastacE GOtiSpREZECGME TikabAoraep intd LoferB@urd BR1 1 using
i.ons AcmA-N-term CAGGATCCTTGATCATACTGITGTCTTTAGC

5 Bpnisilling gy 0 el eelpRgs sk shavHeRRioRRelATo &0 48 per ml,

edshERivegP a& QiR ibePRETOUR g gmg@%&EEAIB%Tmessmn in L.

entire sep l ocus Nterm U

imEArseaTTedTtecTes@dT: the shinerisrgnesnigwosiesamad gither the sep

I. JTJGAIC s 0,
ob G BT e R ARl 0 in e
CRNCIN S SCREABACTATCTA sep 3' end and
ter m nat or CACCGTACA SepDS- ApaSal
CACCCL et éaht GBI TALST b G GoB® MBS nddfind (Okoid, Basingstoke,
term nat or CA B-cad Pst
A Sorgdemyanpseabicaia pr dotiending glasidgeivrenwessc Bathremycin was

BRIy Sa0h LIS o500

E- cadherin enc gi on 2005/ 040200
PCT/A 004/ 4 1 Tabl . Qcyt cel |
PR R e B B 2 D BT vt was
agarsforﬂiedtuﬂs thé &dils &[tiﬂleMﬁt@ﬂi&p@hQISM] pisauEd (MMBnin, E., H. Prevost,
sphat.e buffers.
DE% %]11'}]& and A. C?russ. 1996. Efficient inserfional mutagenesis in lactococci and
other gram-positive bacteria. J. Bacteriol. 178:931-935).

L. rhamnosus GG (ATCC 53103) was grown on solid MRS medium (Oxoid,
Basingstoke, United Kingdom) anaerobically or in standing lquid culture tubes. .Z. lactis
-MG1363 was grown at 30°C in M17 medium (Oxoid, Basingstoke, United Kingdom)
- supplemented with 0.5% (wi/vol) glucose (GM17). Erythromycin is wsed at

concentrations of 10 pg per ml for L. rhamnosus and 5 pg per ml for L. lactis.

Transformation of L. rhamnosus is done using penicillin as a cell wall weakening

- agent at concentrations of 1 or 10 yg per ml, respectively, as described previously (Rush,
" ‘McCracken, 2000, supra). L. lactis is transformed using 1% glycine as a cell wall
‘'weakening agent as described previously (Holo, H., and LF. Nes. 1989. High-frequency
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Normal growth nmedia Buffered growh nedia pGh9:I1SS1
pSep51lsec pGn9::1SS1 pSep5llisec or wld-type or

wild-type L. lactis - + - -1 F+ L. fernentum ++ ++ ++
\bf):ﬁd%%ﬁﬂi&?’“s - - - +++ L. plantarum - + - 4G, 004001461
clearing zones around the col onies were scored as

follows: no clearing zone (-), small just visible

clearing zone (+), nediumsized clearing zone (++),

and | arge cl earing zone (J§++). b this strain grew very
poorly on buffered growth r?edi a but grew well on

norma) growth dia. Al publications and patent )
apfAes gﬁat@ﬁsbhéﬁswﬁé%ﬂwmf hp@ocgpaes 51 Pt cagoris grown with
[ v : - [ - hoSenskil N

PV i Brichll” Bl B e SippL crp SRS bl o8- 1 19.3123),
puixkbépt dtansfosnaauted apasadertedagiptdtlyadn @h417aplatds evomiaming Spg per ml
i ncor por at e reference to the samg  extent as if .

o ORI S e BTGt 5 SR o0 4ot P Ricaign of the
S R6GpdrhtGR| dedsithRGHINESY bRYAld JerivRives $@de 1O RBimosus transformants
i ncorporation by reference. 42 Cdains 1. A peptide

heavé grgwa o8 phire acH°Chodin iquiGEQUTOoNI°Cs 5. 2. A

pepti de having at | east about 75% am no acid sequence

honol oyl fiattionatiqne ptotciie exterctiar aidrigestson bloaamilykis vdare Performed as

pepti de. accordin o clain.l, riher including a. .

P BB GBI o sSoaiblity onshe B seldgpap otk ol i pne the
3 swie hethst &Mbb&ﬁ&ﬁ@hﬂ?@ﬂﬁn&m@ﬁuﬂmms lysin. 5. A

pepti de according to claim3 wherein the heterol ogous

prot ei Mh BreMicicl FMAEuaR masé of the RERIrE BBss&ep Fisb Sokeths is 21-kDa,

claim3 erein the heterol ogous proteiniis o .
e-atibelighthsmbards in\Wegtstreblotsaesitgspohd to pratadiere28-kDp épsirel Figure 3A

acgeorgdisng. t ne of. the pregedi | ai ms. .
nucﬁ?el 2 g%il‘g fﬁavefz%é” é:gléte gnglé3 gﬁ%’g‘éﬁ?\ﬁ?ﬁ@sﬁ ki %Sgé-Gwa-Sep
1 konshucté theeSed Giisionnabisih wes fouilistbdntnatly Gh feeopdhatagt kDlevels of
cl %i m 8. .10. A cel| including a peptide, nucleic acid

o2\ REP itef Of SWIHIS it hsh §3965- dFEeln el the Sep Bsion @misig in the SDS cell
CleRirdls fol\© 2ARLAAQGENE, HAJ@%Q&%}%& BsgA—GxHis—Sep constructs
s80769691. ST25 SEQUENCE LI STI <110> Queensl and

umieve 8%t andofl 3¥e ofi tioit dgynd 1 e >supsrodtsits respeetoshi dfo Sep fusion

| :%é)gim %r%g 182881 in schde SHRPLRE rack! When K Eéllpénzdzlsupematant

extracts were run in neighbouring lanes the Sep fusion protein bands migrated identically
on SDS-PAGE (data not shown), which suggests that the Sep fusion protein associated
with cells is the mature form and therefore does not contain a signal sequence and is

located outside the cytoplasmic membrane.

In L. rhamnosus and L. lactis, levels of Sep fusion protein expressed from the

| Sep-6xHis-Sep construct were found to be ~200 and ~300 pg per liter of culture in the
supernatant, respectively (Figure 3C and 3D). Levels of the Sep fusion protein in the SDS
cell extracts for L. rhammnosus and L. lactis were <1% and ~10% of that found in the
éupematants, respectively. Interestingly a slightly larger molecular weight Hise reactive
‘protein was observed in the sonicate cell extracts of both L. rhamnosus and L. Zacz‘i& and

- in the SDS cell extract of L. lactis. This band probably corresponds to Sep fusion protein
stifl containing its secretion signal. Like L. fermentum, no Hiss-Sep was detected in the 5
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<170> Patentin version 3.2 <210> 1 <211> 50 <212>
PRT <213> Lactobacillus fernmentum <400> 1 Asp Thr IIe
Tyr Thr Val A n Ser Gy Asp Thr Leu Ser Ay Ile ser
Tyr Lys Phe Ala Lys Asp Asn Ser Met

»ig%bsé&jm % Lyt Lys 20 25 30  Asn Asn Ile GPné]l@A?{bm“m
Asn Lys Ile Phe Val Ay @n Lys Leu Ile 35 40 45 Ile
Lys 50 <210> 2 <211> 81 <212> PRT <213>
Lact obaci |l us fernmentum . 00> 2 ser Tyr Thr ser Asn
Ala Ser Ay Ser u Ala Al'a Ala Lys Ala Trp 1 5 10 15
e Ay Gy Asn Tyr Aspn Ala Thr

é‘@cﬁ’w&% ‘%5‘31@8‘ T\}’%‘“”?’P@‘SG’E/LL%“"I’ ﬁont@nlxng Pep-OxHis-Sep
AI@,@EIGtTyr Leu Gy Gy Asp Tyr 35 40 45 ser Pro Al a
Asn G@n du Arg Val Ala Asp A n Tyr Val Ala Ser Arg

gOnSZl g%s nlréne%r??}? ?H}s%d;gfﬂé#eﬁrﬂﬁga PL?W%Z,Er%OIG cell

2Dz 0Eea iBaTihAdoRRO ey fdtihe 13 Gﬁ’lﬁﬁﬁgﬂas P&Formed HeQama fo that
<212

1>. 44 <213> Lactobhacillus fermentum
Sabtied LIRS é‘ﬁ%ma o) ) Iavas FOMeABA aAepom signal per
ASTDA R vt @fASNs Bbdined for L. fermentum cells containing the BspA-6xHis-Sep
construct (0.0302 £ 0.0003) was sigoificantly greater (1.8-fold) than for L. fermentum

BRI11 cells (0.0168 + 0.0007). This result suggests that at least some cell associated Sep

is located in an exposed form in the cell envelope of L. fermentum.

Example 4 Expression of human vitronectin in Lactobacillus fermentum
BR11 and Lactobacillus rhamnosus GG using the expression and

secretion signals of Sep.

The expression construct used here utilises the Sep expression and secretion
signals such that human vitronectin is exported into the culture supernatant from the host
Lactobacillus. The mafture vitronectin gene was amplified from ¢DNA and cloned into
the Sep-6xHis-Ecad expression cassette using resiriction enzymes PsAd and XAol
Following its insertion into the pGh9::ISS7 plasmid, the hydrid was transformed into Z.
Jermentum BR11 and L. rhamnosus GG. Following 2 days growth at 32°C, cells were
fractionated and analysed using Western blot to detect Hisg-tagged vitronectin.

The lanes containing cell extracts (C) prepared by boiling cells in 2x SDS-PAGE
loading buffer and the precipitated supernatant fractions (S) are indicated. The amount of
cells or medium loaded in each lane is the equivalent to 1ml (C) and 900l (S) of culture.

The predicted size of mature non-glycosylated His6-vitronectin is 54-kDa. For

clones of L. fermentum BRI11 there is a clear dominant profein ~52-kDa in the

. supernatant which probably coms-spoﬁds to full-length vitronectin Figure 4. The cell
extracts of L. fermentum BR11 clones show a numiber of bands with the majority being

. -smaller, probably degraded forms of vitronectin. For clones of L. rhamnosus GG there is
‘one dominant band in the supernatant fraction which is ~47-kDa which probably

corresponds to His6-vitronectin with 2 small amount of C-terminal degradation,
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15 10 15 Asn Val Ala Asn Asn Asn Thr A n Ala Thr @ n
An Gn Thr Ala dn 20 25 30 AAadn Prodn dn A a
Adn Ser dn Ala Asn An 35 40 <210> 4 <211> 30 <212>

W hoisadeage Lact obaci | lus fernmentum <400> 4 .
Lys Lys Asn Phe Ala Lys Val Ser Ala Thr Leu T)';A%%g‘%%ﬂ

510 15 Val Ala Leu Ay Val Ser Ala Thr Ala Thr Al a
Ala Asn Ala 20 25 30 <210> 5 <211> 175 <212> PRT
<213> Lact obacill us fermsﬁlg}um <400> 5 Asp Thr Ile Tyr
Thr Val @ n Ser Gy Asp Thr LeuSer Gy Ile ser 15 10

15 Tyr, Lys Phe Ala Lys_ As n ser nmet Ile Asn Asp

Leu Al ih%ére%c%ﬁ%n 5P ﬁ@ﬁeﬁ& hove teyeRpass pand) feikiena large,
L in&r i i ) afe
& et Bunl o & cnlntfcibSiipbitfhos ipef dofefally R as sate
AllzciobB@llis5 60 Asn Ala Asnval Ala Asn Asn Asn Thr dn

Ala Thr An dn A@n Thr 65 70 75 80 Ala @dn Ala Gn
PiExafliple 6 iExjiresSion apd ddarefibn & activen LisferidymodbocPtbgenes

abacieHiorhage 4841 sistiein st by Las e dhstiss) 0ao20)

PCT/ AU2004/ 001461 _ 580769691.ST25 Gy Arg Gu Ser Gy
Ay AsMateral A Methodshnr Asn Gy Gn Tyr [le 115 120

125 dy Lys Tyr Gn Leu Ala Ala ser  Tyr Leu Gy Gy
Asp TyPaddgsialsrgins, plasmids and growth conditions

L. fermentum BR11, L. rhamnosus GG (ATCC 53103) and L. plantarum ATCC
14917 were grown on solid MRS medium (Oxoid, Basingstoke, U.K.) anaerobically or
in standing liquid culture tubes. L. lactis MG1363 was grown at 30°C in M17 medium
(Oxoid, Basingstoke, U.K.) supplemented with 0.5% (wt/vol) glucose (GM17) and when
appropriate in the presence of erythromycin (GM17E). Escherichia coli IM109 was
used in molecular cloning experiments. Ampicillin was used at a concentration of 100 or
200 ng per mi for . coli while erythromycin was used at concentrations of 500-750 ug
per ml for E. coli, 10 pg per ml for lactobacilli and 5 pg per mi for L. Jactis. Bxpression
cassettes were introduced into lactic acid bacteria using pGh9:ISS/. Plasmid pGEM3Zf

~ was used for routine cloning.
“Transformation of lactobacilli and L. lactis

- Transformation of L. fermentum, L. rhamnosus and L. plantarum was done using
penicillin as a cell wall weakening agent at concentrations of 1.25, 10 and 5pg per ml,
respectively. L. lactis was transformed using 1% glycine as a cell wall weakening agent,

‘except thaf fransformants were selected directly on GM17 plates containing Spg per ml

' _. erythromyein, L. Jactis transformants {(containing pGh9:ISS7 derivatives) were grown at

_ 30°C while lactobacilli transformants (containing pGh9:ISS/ derivatives) were grown on
plates and in liquid media at 32-33°C, '
~ Construction of ply511 into the Sep secretion expression cassette

DNA encoding amino acids 1 to 341 of the endolysin Ply511 of L.
- monocytogenes phage AS511 was amplified using cloned ply5l1 as template. This
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130 135 140 Ala Asn A n du Arg Val Ala Asp @n Tyr

Val Ala Ser Arg Tyr Gy 145 150 155 160 Ser Trp Thr

Ala Ala dn @n Phe Trp An Ala Asn Gy Trp Tyr 165
<210> 6 <211> 205 <212> PRT <213>

‘ﬂ: ?O%éamq lus fermentum <400> 6 Met Ile SerP(f_T)';‘%Uzﬂ'g/%om“l

Asn Phe Ala Lys Val Ser Ala Thr Leu Ay Ala 1 5 10 15

Val Ala Leu @y Val ser Ala Thr Ala Thr Ala Ala Asn

Ala Asp Thr 20 25 30 Ile_Jyr Thr Val G n Ser Ay Asp

Thr Leu Ser Ay Ile Ser T;? Lys 35 40 45 Phe Ala LyS

Asp Asn Ser Met Ile Asn Asp Leu Ala Lys Lys Asn Asn

5@'agser¢0vas clogednrframagdgmsiragnof JNA jeneo v/app gerptiop pignal in

AR g S8 00 B e e i o
Aﬁa:dhm elgoéing?&gd\ﬁgglﬂ?ﬂ iérfeipgﬁglwwﬂé ?;eTﬂW]Cﬂggenel Th&inew plasmid
g&f.as @mﬁdmgép-&gﬁﬁ Scflﬁ? de }ﬂ.ﬁ,@m ' E”é’FS of iﬁ#@ﬁ@z@yﬁ@?ﬂmﬂt

Alw@resﬁﬂph@e&' u§ﬁ% %dﬁuéﬁb&m%é Se saEéoVégd/’i*e?mJihﬁd-hhﬁc ﬁld&ms 1.9%b
: 130 13 0 du Se Ay Asn Tyr Asn Ala

Tﬁ‘agmmﬁ vasythe digested with BroRl @gaé Hzmlﬂ 13bis 15gnEe0 was figated to

PFIEnlfg% @e&g%%6§£g g(wéu%e%g%%s%g &%‘}6 idseRon sequ%gce) and the

Pﬁ’gra{uAhJ%QﬁMa@ ChAGIrmUNEOBORD. IST2His. G Ihckd tlarffgminds wéi'eaplated
Gn Tyr 185 val Ala Ser Arg Tyr Qyy Ser Trp {
%Po APM LG agarceontaiag v e ek WA ytuomyeinyand, spffigient 1%’0 aved L.

Zptgn&gt%genes 491 cells to obtain visible turbidity. After 2 days clones secreting active

Ply511 could be detected by the formation of clearing zone around the colonies.

Plasmids from the positive clones were purified and were used to transform lactobacilli.
* CeH fractionation, protein extraction and Western blot analysis

Cell exiracts and supematants were prepared from late exponential or early
stationary phase cultures. Cell extracts were prepared by boiling cells in 2x SDS-PAGE
loading buffer and supernatants were concen&éted using 5% trichloroacetic acid as
described previously. Proteins were transferred fo nitrocellulose, blocked and then
probed with an anti-Hiss-horseradish peroxidase (HRP) conjugate antibody (Qiagen,
Hilden, Germany) at 1 in 4,000 dilution. The bound antibodies were detected using the
- Lumi-Light chemiluminescence kit (Roche, Mannheim, Germany). To estimate levels of
| Hisg proteins in extracts, varying amounts of Hiss labeled protein markers (Qiagen,

Glostrop, Denmark) were included alongside the samples. These markers have known
quantities of Hiss confaining proteins in each band allowing densitomeiry to be done on

._ﬁlms using the TotalLab v1.11 package (Phoretix, Newcastle upon Tyne, UXK.).
Renaturing SDS-PAGE

_ Proteins were separated in SDS-PAGE using a 4% stacking gel and a 10-ml 12%
separating gel containing 0.5ml of L. monocytogenes 491 cells which had been

_ “autoclaved and concentrated 100-fold in spent BHI broth. Following electrophoresis, the

gel was washed in distilled water for 10 minutes and then gently shaken in three to four
changes of renaturing buffer (50 mM Tris-HCl pH 8, 100 mM NaCl and 1% Triton-
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<210> 7 <211> 90 <212> DNA <213> Lactobacillus

fermentum <400> 7 atgatttcta agaaaaactt tgctaaagta

tctgctactc ttggtgcagt ggccttaggt 60 gttagtgcaa
tgctaatgct 90 <210> 8 <211> 150 _ < >

‘gg%&g%@gg‘fobaci [ lus fermentum <400> 8 gacac’f%ﬁ‘%&mo U1ae1

acaccgtaca aagtggtgac acactttcag gtatttctta caaatttgct

60 aaagacaaca gtatgatcaa tgatcttgct aagaagaaca

atattcaaga tattaacaag 120, atttttgttg gtcaaaagtt

aat cat caag 150 <210> 9 <3%1> . 132 <212> DNA <213>

Lact obaci |l us fermentum <400> 9 agcgatggtg aaattcaaga

agadahtigetC fn2Ra0we adhe gl e ben hrieft insedwiik distilled water and then

a } t

O L M e R
<AzRznéNAitk 23l tmngen lofidistifladsvdtar ment um  <400> 10
agctacactt caaatgcttc aggttcagaa gctgctgcta aagcttggat

't gccggPhGloneftic AR GO L OnEkRPHLAS AeIL FER BERABvity

ggt caat aca ttggtaagta ccaattagct 120 gcatcatacc
tt ggt 90t GRnsdRGLARCER Sekaaseand 3R TN ddGe tERE fort dfer (1)

180 gttgcaagtc gttacggttc ttggactgct gcccaacaat
t Senpgeiaet | aBlygg Bﬂi%?r@nd stared drpzayer (Mkanteplaved andrpnsentrated

20038088 RATR B APEL AT 10 ERFRLAR Ao Wiy,

supernatants (900 ul) from lactic acid bacteria grown to mid-late exponential phase were
buffered by the addition of 100 pl 1M Tris-HCI (pH 8) and placed in a cuvette. L.
monocytogenes substrate cells were added to the cuvette and any change m ODgpy was

monitored over time at 23°.
Detection of ply511 secretion by lactic acid bacterial colonies on agar plates

To 15-ml (firal volume), 0.3-ml of 100-fold concentrated autoclaved L.
monocytogenes 491 was added to MRS or GM17 agar. Erythromyein was also added to
the agar at concentrations mentioned earlier (except for the agar used to grow L.

plantarum wild-type). Agar was buffered using 0.2 M potassium phosphate buffer pH 7
| (final cpncentr:ition) and the final volume was kept at 15-ml.

Killing of L. monocytogenes by lactic acid bacteria secreting Ply511

Lactic acid bacteria and L. monocytogenes QUTO085 were grown to mid-late
exponential phase and the cells were harvested by cenfrifugation. Lactic acid bacteria
were washed twice in fresh BHI broth and once in SM buffer (50 mM Tris-HCL, 100 mM
NaCl, 10 mM MgSOy; pH 7.5) while L. monocytogenes QUT0085 was washed once in

| BHI and once in SM buffer. Cells were resuspended at ~10™ cells/ml for lactic acid
bacteria and ~10° cells/ml for L. monocytogenes QUT0085. Two hundred microliters of
- Jactic acid bacteria was added to 800 gl of SM buffer and this was then mixed with 100
pl of L. monocytogenes QUT0085. The mixes were incubated at 32°C for 2.5 hours,

then diluted in SM buffer and plated onto Oxford agar (Oxoid, Basingstoke, U.K.) to
- determine viable L. monocytogenes QUTO0085. ' B ' |

Results
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s80769691. sT25 <400> 11 gacactatct acaccgtaca
aagtggtgac acactttcag gtatttctta caaatttgct 60
aaagacaaca gtatgatcaa tgatcttgct aagaagaaca atattcaaga
wabbAaeaaP 120 atttttgttg gtcaaaagtt aatcatgadaguneo1461
agcgat ggt g aaattcaaga atacaatgct 180 caaaatgcag
ct aat gcaaa t gtagcaaac aacaatactc aagctacaca acaacaaact
240 gctcaagcac aacctcaaca agcacaaagc caagctaacc
aaagctacac ttcaaatgct 300,,tcaggttcag aagctgctgc
taaagcttgg attgccggtc gtgggtcagg t ggt aact ac 360

ag taccaattag ctgcatcata

aacgccacaa @ﬁgtcaata cattgg%f

cct t ggtip trdolssin gene PEISE inda thedep secxetinngapsetie

gct gaccaat ac aag tcgttacggt 480 tcttggactg

ct gccchbdacnepding %@fc 5Hcendebgin of Igg#@@@&%esﬁbac@zm&ge A511

1
L3552 B RS AR A TPBESH KB 4o
t poghgaa@igeggbct tRgfiilifde dgiottagt @Cﬁ@reesyg @ireteing)Ca Hisg epitope is

ct ct ctatct. acaccgt aagt gac ,120
et beigofiadin Ertchof siar g Be i dBd8E s pmn e
tg t @
e e L R e

aé@ﬂhﬂﬁé@ﬁstﬁﬁ Bareligatige spgcitamawasgrasiarmet iatycha dewis and
3%815 Lo gﬁ{eﬁcotn% éﬁﬁ%tﬁ%giﬁgg Qr%ﬁ@%ﬁ%aﬁ: S.ndga%‘f ggatvgé gcmonocytogenes

aacct caata agcacCaaagcC aCC aada
t ﬂﬂhaailsg@ﬂetbﬁ algodcliond! iyeg attyity @t PLBARYSévegd trdrormants that had

Sl ipsrags B DiceliRe e ARG ok PP BURIORS Puiiia. The

g I&E:ﬁf&%‘o%&orfeﬂﬂﬁle@@&&ﬁes%%&ﬂ@@%ﬁ» epdffdec. 9Ct gaccaat
acgttgcaag tcgttacggt tcttggac g ctgcccaaca attctggcaa

T T

niGds Lf plantarien Amms(lg)and(myactth/BGIz‘SGany nucl eot i de
<220> <221> m sc_feature <222> (24) (24) <223> any
nucl edtheddasmid pSep511sec was fransformed by clectroporation into L. fermentum

BR11, L. rhamnosus GG and L. plantarum ATCC 14917. Cell extracts and supernatant

fractions were collected from the lactobacilli and L. lactis transformaunts and were
analysed by Western blotting using an anti-Hiss-HRP conjugate. Bands were observed in
all strains with the largest in each lane being ~40-kDa which is close to the calculated
- molecular weight of Hisg-Ply511 (38.2-kDa) (Figure 6A). All strains had Hise-Ply511 in
the supernatant fraction as well as in the cell-associated fraction. All strains except L.
rhamnosus had lower molecular weight bands indicating possible proteolytic
degradation. Analysis by Western blot, L. plantarum produced the greatest amount of
Hisg-Ply511 and the level of full-length Hise-Ply511 was estimated to be ~10 pig per liter
of culture. To determine if the Hise-Ply511 is ‘active, supernatants from strains
containing either no plasmid, pGh9::ISS7 or pSep51isec were analysed by renaturing
SDS-PAGE. Autoclaved L. monocytogenes 491 cells were incorporated into the
Separating gel and activity was identified as clear bands (Figure 6B). Bands at ~40-kDa

. were obsetved in all supernatant fractions from strains containing pSep511sec but not in

' wild-type or strains containing pGh::ISS/. Extra endogenous higher molecular weight
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<220> <221> msc_feature <222> (30)..(30) Page 5 WO
2005/ 040200 PCT/ AU2004/ 001461 580769691. ST25 <223>
any nucl eotide <220> <221> misc _feature <222>

wodospko3d@ <223> any nucl eotide <220> <22]€(fT/AU2004/001461

m sc_feature <222> (36)..(36) <223> any n

<220> <221> nmisc_feature <222> (39)..(39) <223> any
nucl eoti de <220> <221> misc_feature <222> (42)..(42)
<223> any nucl eoti de <22g§ <221> misc_feature <222>
(45)..(45) <223> any nuclfeotide <220> <221>

m sc .feature 22> (48 <22 ny nucle i de
Csbne Bl Wgrecibtias b s (oS KOOGS L phomiva o84 mnghy70-4De)
NYEhRRAdn BacticRe0> <221> misc_feature <222> (54). (54)
<223> any nucl eoti de

Activity of Ply511 secreted by lactic acid bacteria is enhanced by buffering
with 0.2M potassium phosphate, pH 7

To determine if the lactic acid produced by lactobacilli and L. lactis effects
Ply511 activity, we buffered the agar growth media containing autoclaved L.
monocytogenes 491 at near neutral by the addition of 0.2 M potassium phosphate buffer
(pH 7). L. lactis containing pSep511sec produced a small clearing zone on normal
growth media and large clearing zones on buffered growth media (Table 5, Figure 7).
On normal growth media, both L. fermentum containing pGh9::ISST or pSep5lisec
produced the same medium sized clearing zones, while on buffered growth media only L.
Jermentum pSepS511sec produced a medium clearing zone (Table 5, Figure 7). Both L.
rhamnosus containing pGh9:ISS7 or pSepS51lsec did not produce clearing zones on
normal growth media, however large clearing zones were produced by L. rhamnosus
containing pSepSllsec but not by L. rhammosus containing pGh9:ISSI grown on
buffered growth media (Table 5, Figure 7). L. plantarum containing pSep511sec
produced a small sized clearing zone while wild-type L. plantarum did not. On buffered
growth media, L. plantarum containing pSep511sec produced a small clearing zone, but
grew very poorly, while L. plantarum wild-type did not produce any clearing zone, but

grew well (Table 5, Figure 7).

A photometric activity assay was used to compare the L. monocytogenes cell wall

- Iytic activity of supernatants of the lactobacilli and L. lactis strains expressing Ply511.
Supematants were collected from mid- to late-logarithmic growth phase, buffered by the

| éddition of 0.1 M Tris-HCI (pH 8), mixed with L. monocytogenes cell suspension and
any change in absorbance at 600nm was followed. It was found using this assay that all

. of the supernatants of strains containing pSepPly511sec had endolysin activity. L.

- plantarum had the greatest endolysin activity while L. lactis and L. rhamnosus having

moderate endolysin activity with L. fermentum havi_n_g_ the least, but stili detectable,

- endolysin activity (data not shown).

Killing of L. monocytogenes by lactic acid bacteria secreting PlyS11



<220> <221> m sc_feature <222> (57)..(57) <223> any
nucl eotide <220> <221> mist-feature <222> (60)..(60)
<223> any nucl eotide <220> <221> misc _feature <222>
m stfeature <222> (66)..(66) <223> any nucl eoti de
<220> <221> misc_feature <222> (69)..(69) <223> any
nucl eoti de: <220> Page 6 WD 2005/ 040200

PCT/ AU2004/ 001461 <221> njgsc_feature S80769691. ST25
<222> (72)..(72) <223> any nucleotide <220> <221>

m feature  <2922> (75)...(75). 3> an nucl eoti de

ST e (I8 Rl mitdBbin pgRA ok e

nucl gotj de <220> <221> nisc feature <222> (81) 8
CSWS) 1, §M ugfer.qAfter2) hows, serial dilutions were plated onfo Ox ord agar

to enumerate viable Listeric and GMI17E to ennmerate viable L. lactis. L. lactis

containing pSep5llsec reduced wiability of Listeria by 1.88 log CFU/ml



<221> msc_feature <222> (84)..(84) <223> any

nucl eotide <220> <221> misc_feature <222> (90)..(90)
<223> any nucl eotide <400> 13 atgathwsna araaraaytt
WOSHBAIEHN WSngcnacny tnggngengt ngenyt nggn £lpsuasg4noidst
gt nwsngcna cngcnhacngc ngcnaaygcn 90 <210> 14 <§%f>
150 <212> DNA <213> Lactobacillus fernmentum <220>
<221> msc_feature <222> (6)..(6) <223> any

nucl eoti de <220> <221> ni%c_feature <222> (15)..(15)
<223> any nucl eotide <220> <221> misc_feature <222>
(%g% .(18) <223> any nucl eotide <220> <221>

m %ﬂEature <222> (24)..(24) <223> any nucl eoti de
<220> <221> misc_feature <222> (27)..(27) <223> any
n@CUﬁ&grﬁzﬁqndiiﬁgsqgstﬁgt%ﬁ%na&nﬁﬁleésg%cﬂgﬁgaggﬁﬁ J VO

2005/ 040200 PCT/ AU2004/ 001461 s8076 8725

b y=CorT; H=A, Cor T; N=A, G, Cor

Oligonucleotide Nucleotide sequence {5’ to 3°)° Amplified product
Bam-N-term AAGGATCCGAYACNATHTAYACNGTNCA® &@3’Mﬁdowmﬁﬂmn
pUC-Bam CTTGGATCCCTGCAGGTCGACTCTAG sep 3° or sep 5” regions
AcmA-N-term CAGGATCCTTGATCATACTGTTGTCITTAGC | sep 5’ and upstream
SepUS-PCR | AATTCGCGCGAGCATCTC entire sep locus
SepDS-PCR TGCGTTTGAATTATTGTTTGC entire sep locus
Nterm-US-Xba ATATCTAGAAACCTTCCTGCTGACCT sep 5’ end and upsiream
Nterm-Pst-US AAACTGCAGAGTGATGATGGTGATGATGATC sep 5° end and upsiream
GGTGTA GATAGTGTCAGCA
SepDS-PstXho AAACTGCAGCAGGTTCTCGAGACACTATCTA | sep 3* end and terminator
CACCGTACA
. SepDS-ApaSal CAGGGGCCCGTCGACCTATACCTGTCGAATC | sep 3° end and terminator
CA gl
E-cad-Pstl AGACCTGCAGGAGACTGGGTTATTCCTCCCA. | E-cadherin encoding region
E-cad-Xhol ' AGACTCGAGGTTAATCGTTGGTGTCAGTGAC | E-cadherin encoding region
TGT '




<222> (33)..(33) <223> any nucleotide <220> <221>
m sc_feature <222> (36)..(36) <223> any nucl eoti de
<220> <221> nisc_feature <222> (39).. (gg?z ;§é§> 21420%1
' <220> <221> misc_feature <222> Um) 461
‘Qgggﬁﬂgﬁgﬁnucleotide <220> <221> nisc_feature <2
(48)..(48) <223> any nucl eotide <220> <221> .
m sc_feature <222> (60)..(60) <223> any nucl eoti de
<220> <221> nisc_feature 222> (72)..(72) <223> any
nucleotide .<220> <221> m sc_feature <222> (87)..(87)
Bl y nucl eotide <220> <221> misc_feature <222>
3% <223> any nucl eotide <220> <221> _
n1sc feature <222> (129)..(129) <223> any nucl eoti de
<220> monocytogenes cell wall lytic activity of lactic acid bacteria grown on agar

plates with and without 0.2 M potassium phosphate buffer®,

Normal growth media Buffered growth media
pGh9:ISS7 pSep51lsec pGh9::ISS57 pSepS1lsec
or wild-type or wild-type

L. lactis - + R W
L. fermentum S ++ - ++
L. rhamnosus - - - 4+
L. plantarum - + - +°

* clearing zones around the colonies were scored as follows: no clearing zone (-), small just

visible clearing zone (+), medium sized clearing zone (++), and large clearing zone (+++).

® this strain grew very poorly on buffered growth media but grew well on normal growth

- media.

| All publications and patent applications mentioned in this specification are
indicative of the level of skill of those skilled in the art to which this invention pertains.
All publications and patent applications are herein incorporated by reference to the same
extent as if each individual publication oi' patent application was speciﬁc_a’ily and.

individually intended to be incorporation by reference.



<221> m sc_feature <222> (1§$)..(132) <223> any
nucl eoti de <220> <221> misc'feature <222>
(141)..(141) <223> any nucl eotide <400> 14
gayacnat ht ayacngtnca rwsnggngay acnytnwsng gnat hwsnt a
yaarttygcn 60 aargayaayw snat gat haa ygayytngcn
Clafjaar aaya ayat hcarga yat haayaar 120 athttygtng
gncar aaryt nathathaar 150 <210> 15 <211> 132 Page 8
WO 2005/ 040200 PCT/ AU2004/ 001461 S80769691. ST25
 <212> DNA <213> Lactobacillus fermentum <2?0>t§§§1>
. m i nucl eot i
: <2§§Eﬁ§§§%§ﬁﬁ$§§_ eggﬁ%g“&gégggﬁ%gﬁ?g¥%) <223> any
nucl eoti de <220> <221> mi sc_feature <222> (30)..(30)
> <221> msc _feature <222>

. d <2 =, . .
2 A I 0 R D2 A S s
accondliag tf dainut e <222> (42)..(42) <223> any nucl eoti de

<220>
3. A pgﬁtide according to claim 1, further including a heterologous protein,
4, A peptide according to claim 3 wherein the heterolo gous protetn is lysin.
5. A peptide according to claim 3 wherein the heterologous profein is vitr(_)nectjn;
6. A peptide according to claim 3 wherein the heterolo gous protein is e—cadherin.
7. A nucleic acid that encodes a peptide according to any oge of the preceding claims.
8. A nucleic acid having a sequence shown in SEQ ID Nos. 11, |
9, A vector including a nucleic acid according to claim 8. |

10 A cell including a peptide, nucleic acid or vector according to any one of the

~ preceding claims.




<221> m sc_feature <222> (48)..(48) <223> any
nucl eotide <220> <221> misc_feature <222> (54)..(54)
<223> any nucl eotide <220> <221> misc _feature <222>

A g0 <223> any nucleotide <220> <221g-piur004/001461
ﬁnésclf%eg‘%ture <222> (69)..(69) <223> any HUC?GOFI 3e

<220> <221> m sc_feat u§§075§b?9g2§1.2(575) .. (75) <223> any

nucl eotide <22§ouERPEX TRTAG feature  <222> (78)..(78)
nucl eoti d <220> <221> msc_feature <222>

<223>_an
<110- issnTaed pmivessrey b TSI Y] de <2205 <o21> |
<120> mre€eineatptession222> (93)..(93) <223> any nucl eoti de

Page 9 WD 2005/ 040200 PCT/ AU2004/ 001461
<130> SHKAYT ST25  <220> <2215 ni sc_feature <222>

<150> (DB3905689) <223> any nucl eotide <220>
<151> 2003-10-24

<160> 20

<170> Patentin version 3.2
<210> 1

<211> 50

<212> PRT

<213> Lactobacillus fermerrtum
<400> 1

Asp Thr Ile Tyr Thr val GIn ser Gly Asp Thr Leu ser Gly Ile ser
1 5 10 15

Tyr Lys Phe Ala Lys Asp Asn Sear Met Ile Asn Asp teu Ala Lys Lys

20 25 30
Asn Asn Ile Gln Asp Ile Asn Lys ITe Phe val Gly GIn Lys Leu Ile
35 40 45 '
Ile Lys '
50

<210> 2

<211> 81

<212> PRT

<213> Lactobacillus fermentum

- <400> 2

‘ser Tyr Thr Ser Asn Ala ser Gly Ser Glu Ala Ala Ala Lys Ala Trp

1 5 10 15

Ile Ala Gly Arg Glu Ser Gly Gly Asn Tyr Asn Ala Thr Asn Gly GiIn

20 25 36

Tyr ITe Gly Lys Tyr GIn Leut Ala Ala Ser Tyr Leu Gly Gly Asp Tyr
35 _ ' 40 45 _ .

ser Pro Ala Asn Gln Glu ?Eg val Ala Asp GIn '(%(r' val Ala Ser Arg

Tyr Gly ser Trp Thr Ala Ala GIn GIn Phe Trp Gln Ala Asn Gly Trp

65 _ 70 75 80

Tyr

Page 1



<221> msc_feature <222> (105) (105) <223> any
nucl eotide <220> <221> misc _feature <222>
(114)..(114) <223> any nucl eoti de ;%20> <221>I ;aﬁ
W06 re <222> (120)..(120) <223> any
A ® sc feature <222> (126)..(126) PEEERbbtTio1
any nucleotide <400> d&as@aye@gng arat hcarga
rtayaaygcn caraaygcng cnaaygchaa ygtngcnaay 60

<210> aayacnc argcnacnca rcarcaracn gcncargcnc arccncarca

215 ragncarwsn 120 cargcnaayc ar 132 <210> 16 <211> 243

- <213> &t2ebadiNA us2ddmehawt obaci | | us fernentum <220> <221>
jsc_feature <222> (3)..(3) <223> any nucl eotide
<400> 350> <221> misc feature <222> (9)..(9) <223> any

ser Aspely elui fie cH220e T9224sn ALS@1h edhuNg AT2RSy Ald2) . - (12)
1 <223> any nucl eotide <220> <221> nmisc fé&ature <222>

(18)..(18) <223> any nucl eoti de
~Asn val Ala ggn Asn Asn Thr Gln g'sla Thr GIn GIn Gln ;‘Br‘ Ala G1n

A1a Gln ggo Gln GIn ATa GIn Ser GIn Ala Asn Gln

40
<210> 4
<211> 30
<212> PRT
<213> Lactobacillus fermentum
<400> 4
Met Ile Ser Lys Lys Asn Phe Ala Lys val Ser Ala Thr Leu Gly Ala
1 5 10 15 :

val Ala Leu Gly val ser Ala Thr Ala Thr Ala Ala Ash Ala
20 25 30

<210> 5

<211> 175

<212> PRT

<213> Lactobacillus Fermentum

<400> 5

Asp Thr ITe Tyr Thr val GIn Ser Gly Asp Thr Leu Ser Gly ITe Ser
1 5 i0 15

Tyr Lys rhe %a LYys Asp Asn Ser rédgt ITe Asn Asp Leu g;t)a Lys Lys

Asn Asn Ile GIn Asp Ile Asn Lys ITe Phe val Gly GIn Lys Leu Ile
' 35 40 45

Ile Lys Ser Asp Gly Glu Ile GIn Glu Tyr Asn Ala GIn Ash Ala Ala.
50 55 60

Asn Ala Asn val Ala Asn Asn Asn Thr GIn Ala ;l'hr GIn GIn GIn Thr
65 70 75 80

Ala GIn Ala GIn Pre G1n Gin Ala Gin Ser GlIn Ala Asn G_'ln. ser Tyr
o : 85 .90 - 95

~Thr ser Asn Ala Ser Gly Ser Glu Ala Ala Ala Lys Ala Trp Ile Ala
. 100 . . 1065 - 110

~ Page 2



<220> <221> m sc_feature <222> (21)..(21) <223> any
nucl eotide <220> <221> misc_feature <222> (24)..(24)
Page 10 WO 2005/ 040200 PCT/ AU2004/ 001461 <223> any
' s80769691. ST25 <220> <221> nisc
@9%2@’3?622% (27) <223> any nucl eoti de <220§€ﬁ§%§4’°mm
m sc_feature <222> ( 766%%)1? 223> any nucl eoti de
<220> <221> m sc_feature 2 ?36)..(36) <223> any
eot i <220> <221> njsc_feature <222> 539) . (39)
1y Argﬁ% SeRf)Y ol 860 (g5 Aseble Tap e et e <202>
. (45) <223>"any nucl eoti de 20> <221>
msc_feature <222> (54)..(54) _<223> any nucl eotide
Gly LYS3y0STeieyAla %a fS@QtWeLekﬁiﬁﬂgB’fﬁP PI7¥er 223> any
nucleotlde <2

Ala Asn Gin Glu Arg val Ala Asp G1n Tyr val Ala Ser Arg Tyr Gly

145 150 155 160
Ser Trp Thr Ala Ala G1n GIn Phe Trp GlIn Ala Asn Gly Trp Tyr

165 170 ' 175
<210> 6
<211> 205
<212> PRT
<213> Lactobacillus fermentum
<400> 6
Met ITe Ser Lys Lys Asn Phe Ala Lys val Ser Ala Thr Leu Gly Ala
i 5 10 15

val Ala Leu %y val ser Ala Thr gga Thr Ala Ala Asn é‘éa Asp Thr

Ile Tyr 13'lgr' val GIn ser Gly .Aﬂ:gp Thr Leu Ser Gly tIl-Sle Ser Tyr Lys

Phe ?('I)a LysS Asp Ash Ser l\élg:t Ile Asn Asp Leu Ala Lys Lys Ash Asn
60

Ile GIn Asp ITe Asn Lys Ile phe val Gly GIn Lys Leu Ile Ile Lys
65 70 75 80

Ser Asp Gly Glu Ile GIn Glu Tyr Asn Ala Gin Asn Ala Ala Asn Ala
85 920 95 '

Asn val Ala Asn Asn Asn Thr Gln Ala Thre GIn Gln GIn Thr Ala GIn
' 100 : 105 - . 110

Ala G1n Pro GIn GIn Ala GIn Ser Gln Ala Ash GIn Ser Tyr Thr Ser
: 115 : 120 125

Asn Ala ser Gly Ser Glu Ala Ala Ala Lys Ala Trp Ile Ala Gly Arg
- 130 _ 135 140

Glu ser Gly Gly Asn Tyr Asn Ala Thr Asn Gly GIn Tyr Ile Gly Lys
145 150 : 155 i _ 160

" 'Tyr GIn Leu Ala Ala Ser Tyr Leu Gly Gly Asp Tyr Ser Proc Ala Asn
R " 165 170 T s



<221> m sc-feature <222> (60)..(60) <223> any

nucl eotide <220> <221> misc_feature <222> (66)..(66)

<223> any nucl eotide <220> <221> misc _feature <222>

Wod) <223> any nucl eotide <220> <223

m scﬁ_sgoggtg%re <222> (72)..(72) <223> any nug ggplm g001461

<220> <221> misc_featu 2 4)..(84) <223> any

nucl eoti de <220> <221§ﬁﬁpégﬁfgg¥ﬁre <222> (87)..(87)
Gln Gluzggvalnylandsr 6bt e Vad2ale SPagerg 1y 2665/1040200

PCT/ A%2004/ 001461 <23 ni sc_feat ur e!¥B0769691. ST25

<222> (93)..(93) <223> any nucl eotide <220> <221>
Thr A1m’3§s_¢1ea‘ﬂmr ghe ZAPBIN(ABSRsh GIL0Fp Tye223> any

nucPeoti de <220>29821> nisc_feat#® <222> C117).
(117) <223> any nucl eotide <220> <221> m sc_feature
; _

<210>
<211> 90

<212> DNA

<213> Lactobacillus fermentum

<400> 7
atgatticta agaaaaactt tgctaaagta tctgctactc ttggtgcagt ggccttaggt 60

gttagtgcaa cggctactge tgctaatgct 90
<210> 8

<211> 150

<212> DNA

<213> tractobacilius fermentum

<400> §
gacactatct acaccgtaca aagtggtgac acactttcag gtatttctta caaatttgct 60

daagacaaca gtatgatcaa tgatcttgct aagaagaaca atattcaaga tattaacaag 120
atttitgttg gtcaaaagit aatcatcaag 150
<210> 9

<211> 132

<212> DNA

<213> Lactobacillus Fermentum

<400> 9
agcgatggtg aaatitcaaga atacaatgct caaaatgcag ctaatgcaaa tgtagcaaac 60

dacaatactc aagctacaca acaacaaact gctcaagcac aacctcaaca agcacaaagc 120
caagctaacc aa 132
<210> 10

<211> 246

<212> DNA .

<213> Lactobacillus fermentum

<400> 10
agctacactt caaatgcttc aggttcagaa gctgctgcta aagcttggat tgccggtegt 60

gaatcaggtg gtaactacaa cgccacaaac ggtcaataca ttggtaagta ccaattagct 120
gcatcatacc ttggtggtga ctactcacca gctaaccaag aacgcgttge tgaccaatac 180
gttgcaagtc gttacggttc ttggactgct gcccaacaat tetggcaagce aaacggttgg 240
tactaa ' L . o 246

<210> 11

- <211> 528
T <212> DNA

'<213> ‘Lactobacillus fermentum

- Page 4



<222> (120).. (120) <223> any nucl eotide <220> <221>
m sc_feature <222> C123).. (123) <223> any
nucl eoti de <220> <221> mi sc_feature <222> (126).

‘("ﬁ’ég‘}smz‘?ﬁ 3> any nucl eotide <220> <221> m ] %ﬁ %E 001461
>

.(132) <223> any nucl eoti de
m sc feature <222> ( 6@%2@2 <223> any nucI eoti de
<400> <@20> <221> nisc_feature 6138) (138) <223> any
‘gacactangt| sprigteca eagmgtgaélaucantm _g mamttxzwttdcét?) 60

aaagacé(%élzg;aﬁ%%?a t?i%'ﬁ:) Legtide £O> <221> ni sc_f eat

¢ FP9aedRcT TRt isardt 4 EISHY <2340
atttttgiitg ogﬁceaaaute aam'mag Hudgatogld Iratte22@> ataatyit] eotisgle

. (30)

“Page 5

caaaat c% c‘l:aa]»Z C2aa % Caca8 2L uara%aatg%géz 2 écl g%?{czi %a6a5 aac$c223>
4y fae geg? 8 aEF98S

gctcaagcac aacctcaaca agcacaaagc caagctaacc aaagctacac ttcaaatget 300
tcaggttcag aagcetgctgc taaagcttgg attgecggtc gigaatcagg tagtaactac 360
adacgccacaa acggtcaata cattggtaag taccaattag ctgcatcata ccttggtggt 420
gactactcac cagctaacca agaacgegtt gotgaccaat acgttgcaag tcgttacggt 480
tcrtggactg ctgcccaaca attctggcaa gcaaacggtt ggtactaa 528
<210> 12
<211> 618
<212> DNA
<213> Lactobacillus fermentum
<400> 12
atgatttcta agaaaaactt tgctaaagta tctgctactc tiggtgeagt ggccttaggt 60
gttagtgcaa cggctactgc tgctaatgct gacactatct acaccgtaca aagtggtgac 120
acactttcag grtatttctta caaatttgct aaagacaaca gtatgatcaa tgatcttget 180
aagaagaaca atattcaaga tattaacaag atttttgttg gtcaaaagtt aatcatcaag 240
agcgatggtg aaattcaaga atacaatgct caaaatgcag ctaatgcaaa tgtagcaaac 300
aacaatactc aagctacaca acaacaaact gctcaagcac aacctcaaca agcacaaage 360
caagctaacc aaagctacac ttcaaatgct tcaggticag aagctgctge taaagettag 420
attgccggte gtgaatcagg tggtaactac aacgccacaa acggtcaata cattggtaag 430
taccaattag ctgcatcata ccttggtggt gactactcac cagctaacca agaacgegtt 540

- gctgaccaat acgttgcaag tcgttacggt tcttggacty ctgeccaaca attctggeaa 600
gcaaacggtt ggtactaa ' 613
<210> 13
<211> 90

- <212> DNA .

" <213> Lactobacillus fermentum
<220> .
<221> misc_feature
<222> (9)..(9) .
<223> any hucleotide
<220> .
<221> misc_feature
<222> (24)..(24)

- - <223> any nucleotide

<220
<221> misc_Ffeature
<222> (30).



<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<227>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220
<221>
<222>
<223

- <220>

<221
<222>
<223>

- 2220
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220> -

<221>
<222>
L <223

' <220>

<221> msc_feature <222> (168)..(168) <223> any
nucl eoti de Page 12 WD 2005/ 040200 PCT/ AU2004/ 001461
S80769691. ST25 <220> <221> misc_feature <222>

1) <223> any nucl eotide <220> <2
‘?nbégas%og(g%re <222> (183). (183) <223> any ECTALIp 161
<220> <221> nisc feaILg%? A5186) ' (186) <223>
amy mudbeddede <220> 5?> n1sc feature <222>

(189)..(189) <223> any nucl eotide <220> <221>

mhg 4%9 re <222> (192)..(192) <223> any nucl eoti de
29> (3 > msc_feature <222> (198)..(198) <223>

éﬁ mgdesdte de <220> <221> misc _feature <222>

(201) .(201) <223> any nucl eotide <220> <221>

mis€ theaidre <222> (207).. (207) <223> any

{36l edB6de <220> _

any nucleotide

misc_feature
(39)..(39)

any nucleotide

misc_feature
(42)..(42)
any nucleotide

misc_Ffeature
(45)..(45)

any nucleotide

misc_feature
(48)..(48)
any nucleotide

misc_feature
(51)..¢51)

any nucleotide

wisc_Teature
54 .. (54
any nucleotide

misc_feature
(57)..(57)
any nucleotide

misc_feature
(60)..(60)
any nucleotide

misc_feature
(63)..{(63)

any nucleotide

misc_feature
(66)..(66)
any nucleotide

misc_feature
(69)..(69)
any nucleotide

'  Page 6



<221> m sc_feature <222> (210)..(210) <223> any
nucl eoti de <220> <221> m sc_feature <222>
(213)..(213) <223> any nucl eotide <220> <221> -

' re <222> (231)..(231) <223> any I '
<EI5’25%‘)>5§°3%611> m sc_f eat(ur e) <2225 (237)..(237) pa@%ﬁg’éw‘ﬁ““
any nucl eotide <400> S’Is(ai,g\g({b&a%az%nw snaaygcnws

<221> N@igawsAg@fe gcngcngcna argentggat "hgcnggnnmgn 60

<222> gé?PZWsrgﬁ hg gnaayt ayaa ygcnacnaay ggncartaya thggnaarta
<223> vy R 9420  gcnwsnt ayy t nggnggnga yt aywsncen

<220> gcnaaycar g ar ngngt ngc ngaycartay 180 Page 13 WD

<%§%: zn;@giﬁaamo PCT/ AU2004/ 001461 S80769691. ST25

< m_ gnt ayggnws nt ggacngcn gcncarcart tytggcargc
<223> %%"iy'g%ﬁ%%dd%m tay 243 <210> 17 <211> 525 <212> DNA
<220> <213> Lactobacillus fermentum <220> <221>

%%%i : _ﬁ%@ fre <222> (6)..(6) <223> any nucl eotide
:zz3> ofekkge M sC_feature <222> (15)..(15) <223> any

nucl eoti de <220> <221> m sc_feature <222> (18)..
<220> (182: .
<221> ‘niisc.feature
<222> (81)..(8L)
<223>- any nucleotide

<220>

<221> misc_feature
<222> (89 ..(84)
<223> any nucleotide

<220>

<221> wisc_feature
<222>  (90)..(90)
<223> any nucleotide

<400> 13
atgathwsna araaraaytt ygcnaargtn wsngchacny ‘tnggngcngt ngcnytnggn - 60

gtnwsngcna chgecnacnge ngcnaaygen 90

<210> 14

<211> 150

<212> DNA

<213> LactobacilTus fermentum

<220>

<221> misc_feature
<222> (6)..(6)
<223> any nucleotide

<220>

<221> misc_feature
'<222> (15)..(15)
<223> any nucleotide

1 <220>
<221>  wmwisc_feature

<222> (18)..(18)
<223> any nucleotide

C<220>

<221> mwisc_feature
<222> (24)..(24)
<223> any nucleotide

- <220

'<221> misc_feature
<222> (27)..Q27)
<223> any nucleotide

€220> . -
<221> m1sc~feature_
' Page 7



<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
222>
<223>

<2203
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

| <220
<221>
<222>

T <223

<400>

<223> any nucl eotide <220> <221> m scfeature <222>
(24)..(24) <223> any nucleotide <220> <221>
n1sc feature <222> (27). . Q27) <223> any nucl eoti de

ﬁﬁm §%> m sc_feature <222> (33)..(33) %@igﬁ?ﬁﬂ%ﬁhﬁl

<220> <221> m sc feature <222>
C36) <223> any nucleo%gggg <221> m sc_feature
<@32>,63p).. C39) <22 eotide <220> <221>
rangcnifcdedtiide <222> (42). (42) <223> any nucl eoti de
<220> <221> msc_fe azure <222> (48)... C48) <223>
GRY¥cdatpat i de <220> <221> misc_feature <222>
(B6)..(@E0) <223> any nucl eotide <220> <221>
(AN chUcdeqtiide page 14 WO 2005/ 040200 PCT/ AU2004/ 001461
<222> (72)..(72) 580769691. ST25 <223> any nucl eoti de
misc_feature

(39)..(39
any nucieotide

misc_feature
(42)..¢42)
any nucleotide

misc_tTeature
(48)..(48)
any nuclecotide

misc_feature
(60)..(60)
any nucleotide

misc_Feature
(72)..(72

any nucleotide

misc_feature
(87)..(87)
any nucleotide

misc_feature
(90)..(90)
any nucleotide

misc_feature
(129)..(129)
any nucleotide

misc_feature
(132)..(132)
any nucleotide

misc_Ffeature
(141)..(141)
any nucleotide

14

-gayacnatht ayachgtnca rwsnggngay acnytnwsng gnathwsnta yaarttygch 60

aargayaayw snatgathaa ygayytngcn aaraaraaya ayathcarga yathaayaar - 120

athttyging gncaraaryt nathathaar : o : : 150

L <210>
T<211>

15
132

Page 8



<220> <221> m sc_feature <222> (87)..(87) <223> any
nucl eotide <220> <221> misc_feature <222> (90)..(90)
<223> any nucleotlde <220> <221> nisc_feature <222>
<223> any nucl eotide <220> <
‘%%9‘95{“”"(2 ure <222> 0132)..(132) <223> any ﬁ@?‘é%’?‘%’%’é““
<220> <221> nisc_featugﬁﬂségaZ 9141) (141) <223> any
<212> @l eoti de <220> <221> "M SC fea ure <222>
<213> (UE5BYhaci M58)Ferm@®Bm any nucl eoti de <220> <221> ni
sc_feature <222> (159)..(159) <223> any nucl eoti de
«220> <220> <221> mistfeature <222> (180)..(180) <223> any
<221> mickefehtute <220> <221> misc_feature <222> (3-89).
222> (@Sgi(”iéi > any nucl eotide <220> <221> nisc_feature
<223> uc ; (192)

<220>

<221> misc_Tfeature
<222> (9)..(9)
<223> any nucieotide

<220>

<221> misc_Tfeature
<222> (30)..030)
<223> any nucieotide

<220>

<221> misc_feature
<222> (39..(039)
<223> any nucleotide

<220>

<221> misc_feature
<222> (42)..(42)
<223> any nucleotide

<220>

<221> misc_feature
<222> (48)..(48)
<223> any nucleotide

<220~

<221> misc_feature
<222> (54)..(54)
<223> any nucleotide

<220>

<221> misc_feature
<222> (57)..(57)
<223> any nucieoctide

<220>
<221> misc_feature
<222> (69)..(69)

T <223> any hucleotide

<220>

<221> misc_feature
<222> (75)..(75)
'<223> any nucleotide

<220
<221> misc_feature

<222> (78)..(78)
<223> any nucleotide

<220>

<223> misc_feature
<222> (90)..(80)
<223> any hucleotide

<220>

<221> misc_feature
<222> (93)..(93)
<223> any nucleotide

Page 9



<223> any nucl eotide <220> <221> m sc_feature <222>
(198)..(198) <223> any nucl eotide <220> <221>
m sc _feature <222> (204).. (204) <223> any

| <220> <221> m sc_feature <222>
??%?@Mgggb any nucl eoti de Page 15 WD 2005/ g%%;ﬁ%?mmolm
PCT/ AU2004/ 001461 SSO%%%%gégigﬁg <220> <221>
m sc _feature <222> (2 .. <223> any nucl eoti de
<220> <220>_<221> nisc_feature <222> (225).. (225) <223>

:S%%i afpgynt te$ti de <220> <221> nisc_feature <222> (228)
<223> ( pucleaiddz any nucl eotide <220> <221> nisc _feature

<222> (240) (240) <223> any nucleotide <220> <221>
220> 'i%gjfe‘i re <222> (243). (243) <223> any nucl eoti de
<222> ¥, .€2@5h> m sc_feature <222> (249)._ (249)
<223> any nucleotide

<220>

<221> misc_feature
<222> (114)..(118)
<223> any nucleotide

<220>

<221> misc_feature
<222> (120)..(120)
<223> any nucleotide

<220>

<221> misc_feature
<222> (126)..(126)
<223> any nucieotide

<400> 15

wsngayggng arathcarga rtayaaygcn caraaygcong cnaaygcnaa ygtngchaay 60
aayaayacnc argcnacnca rcarcaracn gcncargenc arccncarca rgencarwsn 120
cargcnaayc ar 132
<210> 16

<211> 243

<212> DNA
_<213> Lactohacillus fermentum

<220>
<221> misc_feature
<222> (3)..(3)
<223> any nucleotide

<220>

~<221> misc_feature
<222> (D..(D

<223> any nucleotide

- <220>

<221> misc_feature
<222> (12)..(12)
<223> any nucleotide

. <220>

- <221> misc_feature
<222> (18)..(18)
<223> any nucleotide

<220>

<221> misc_feature
<222> (21)..(21)
<223> any nucleotide

‘<220 i

<221> misc_feature
<222> (24)..(024)

' Page 10



<223> any nucl eotide <220> <221> m sc_feature <222>
(255).  (255) <223> any nucl eotide <220> <221>
m sc feature <222> (264).. (264) <223> any

j <220> <221> m sc_feature <222> ( Q2004/001461
1??%%§ﬂ&§g§3> any nucl eotide <220> <221> nisc_leg ure

<222> (276).. (276) < | eotide <220> <221>
<223> m'lrmnﬁéawjz:le <222> (25’%?7.%? 6‘5(%32%)55 <223> any |
<20> NUCl €otide <220> <2$1> anc_fgggurezzizzz? (Zfl)f' .

3> an nucl eotl de < > < > m sc_tTeatur

T gé%%fea%%).. (204)  <223> any nucl eotide <2305 <221>
<223> pnychycdgetife <222> (300).. (300) Page 16 WD _
<220> 20057040200 PCT/ AU2004/ 001461 <223> any nucl eoti de
<221> 58Q¢6R@AIreST25 <220> <221> m sc_feature <222>

222> .(3 g
535 (92 5ER03)  <223> any nucleotide

<220>

<221> misc_feature
<222> (36)..(38)
<223> any nucleotide

<220>

<221> misc_feature
<222> (39)..(39)
<223> any nucleotide

<220>

<221> misc_feature
<222> (45)..(45)
<223> any nucleotide

<220>

<221> misc_feature
<222>  (54)..(54)
<223> any nucleotide

<220>

<221> misc_feature
<222> (57)..(57)
<223> any nucleotide

<220>

<221> misc_feature
<222> (60)..(60)
<223> any nucleotide

<220>

<221> misc_feature
<222> (66)..(66)
<223> any nucleotide

<220>

<221> misc_feature
<222> (69)..(69)
<223> any nucleotide

<220

<221> misc_feature
<222> (72)..(72) )

- <223> any nuclectide

Co<220>
<221> misc_feature
<222> (84)..(84)
<223> any nucleotide

- <220>

'<221> misc_feature

<222> (87)..(87)
<223> any nuc]eot1de

L 220-

Page 11



<220> <221> m sc_feature <222> (306)..(306) <223>
any nucl eotide <220> <221> nisc feature <222>
(309)..(309) <223> any nucl eotide <220> <221>

pﬁm@re <222> (315)..(315) <223> any pgpl hB\B 461
<2200>5 <221> msc_feature <222> (318)..(318) <5§%§

any nucl eotide <220> sggkgsdi, $f2: eature <222>
<221> (rtBlLBI.)fe P4) <223> any .nucleoti <220> <221> _
<222> <222> (327). (327) <223> any nucl eoti de

223> 2 O> < 5IJ> m sc_feature <222> (336)..(336) <223>

<220> any nucI eotide <220> <221> ni sc_feature <222>

<221> a(g <223> any nucl eotide <220> <221>

22> rg?l Eﬁﬁ <222> (342)..(342) <223> any nucl eotide
O> <221> m sc_feature <222> (348)..(348)

<220>

<221> misc_feature

<222> (117)..C117)
<223> any nucleotide

<220>

<221> misc_feature
<222> (120)..(120)
<223> any nucTeotide

<220>

<221> misc_feature
<222> (123)..123)
<223> any nucleotide

<220>

<221> misc_feature
<222> (126)..(126)
<223> any nucTeotide

<220>

<221> misc_feature
<222> (132)..C132)
<223> any nucTleotide

<220>

<221> misc_feature
<222> (135)..C135)
<223> any nucTeotide

<220>

<221> misc_ feature
<222> (138)..(C138)
<223> any nucleotide

<220>

<221> misc_feature
<222> (147)..(147)
<223> any nucleotide

<220>

<221> wisc_feature

<222> (150)..C150)
<223> any nucleotide

<220>

<221> misc_feature
<222> (153)..(0153)
<223> any nucleotide

<2205
<221> misc_feature

© . <222>  (165)..(165)

<223> any nucTeotide
<220>

T 221> wisc_feature

<222> (168)..(168)
<223> any nucleotide

" Page 12_



<223> any nucl eotide <220> <221.> m sc_feature <222>
(351)..(351) <223> any nucl eotide <220> <221>
m sc_feature <222> (354)..(354) <223> any nucl eoti de

o2 Rame 17 WO 2005/ 040200 PCT/ AU2004/ 0014 §T
B80769691. ST25 <221> misc_feature <222> (362 UAPYRpOLI6T

<223> any nucl eoti de P msc _feature <222>
(369)..(369) <223> an)g/ %%?Fggo't%ﬂie <220> <221> -

%3_% m sc_feature <222> (375) (375) <223> any nucl eoti de
90 <ePSy ;? msc_feature <222> (387)..(387) <223>

222> .
32735 amy niideegtdale <220> <221> nisc feature <222>

(399)..(399) <223> any nucl eotide <220> <221>
iﬁﬁgi I AC_feqiuLe <222> (402)..(402) <223> any nucleotide
<222> Z%E(%} é%_g,? m sc_feature <222> (405)..(405)
<223> any nucleotide

<220>

<221> misc_feature
<222> (186)..(186)
<223> any nucleotide

<220>

<221> misc_feature
<222> (189)..(189)
<223> any nucleotide

<220> .

. <221> misc_feature
<222> (192)..(192)

<223> any nucTeotide

<220>

<221> misc_Tfeature
<222> (198)..(198)
<223> any nucleotide

<220

<221> misc_feature
<222> (201)..(201)
<223>  any nucleotide

<220>

<221> misc_feature
<222> (207)..(207)
<223> any nucleotide

<220>

<221> misc_feature
<222> (210)..(210)
<223> any nucleotide

<220>

<221> wmisc_feature
<222> (213)..0213)
<223> any nucleotide

L <220s

<221> wmisc_feature
<222> (231)..(231)
' <223> any nucleotide

- <220

" <221> misc_Teature
<222» (237)..(237)
<223> any nucleotide

<400> 16
wshtayacnw Snaaygonws nggnwshgar gcngengcna argentggat hgcngghmgn 60

-garwsnggng ghaaytayaa ygcnachaay ggncartaya thggnaarta ycarytngen . 120
gchwsntayy thggnggnga ytaywsncon gcnaaycarg'armgngtngc_ngaycartay 180

Page 13



<223> any nucl eotide <220> <221> m sc_feature <222>
(408)..(408) <223> any nucl eotide <220> <221>
‘m sc feature <222> (414)..(414) <223> any nucl eoti de

V?%%Q@smﬁfggob m sc_feature <222> (417). (417)5%T§§8§104!001461

any nucleotide <220> <221> nisc feature

(420)..(420) <223> an f Bg <220> <221.>
gtngcnwsraicgrienigyives nf@%&ﬁgc{%ém ﬁ vigged3c r@gg/ggqg%eotﬂ@e
<220> <220 m sc_feature <222> (4%2) . (432 <Z23> any
Y8 nucleotide <220> <221> msc feature <222> 243
(435)..(435) <223> any nucl eoti de Page 18 WD
<210> 5/ 040200 PCT/ AU2004/ 001461 s80769691. ST25 <220>

21> 31> nmisc_feature <222> (447)..(447) <223> any
<213> nuscteRidititus fédfntme21> msc_feature <222> (450)

(450)

<220

<221> misc_feature
<222> (6)..(6)

<223> any nucleotide

<220>

<221> misc_feature
<222> (15)..(15)
<223> any nucleotide

<220>

<221> misc_feature
<222> (18)..C(1®)
<223> any nucleotide

<220>

<221> misc_feature
<222> (24)..C24)
<223> any nucleotide

<220>

<221> misc_feature
<222> (27)..027)
<223> any nucleotide

<220>

<221> misc_feature
<222> (33)..033)
<223> any mucleotide

<220>

<221> misc_feature
<222> (36)..(36)
<223> any nucleotide

<220>

- <221> misc_feature
<222> (39)..(39)
<223> any nucleotide

<220>

<221> misc_feature
<222> (42)..(42)
<223> any nucleotide

<220>

<221> wmisc_feature
<222> (48)..048)
<223> any nucTeotide

<220
<221> misc_feature
<222> (60),.(60)

. <223> any nucleotide

<220> .
<221> misc_feature

N Page 14



<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

- <220>
<221

<222>
T <223

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<2235

<220>
<221
<222
. <223

 <220>
<221>

:..<222>

<223>

(453) . (453)
m sc feature

(471)..(471)
.8 -f ure

<223> any nucl eotide <220> <221> m sc..feature <222>
<223> any nucl eotide <220> <221>

<222> (465)..(465) <223> any nucl eoti de
WwaeR0TRaL> m sc_feature <222> (468). (468)pgfﬁ&5ﬁhmm4m

any nucl eoti de

<220> <221> nisc_feature

<223> anygdefoLide <220> <221>
<222> (474)..(474) <223> any nucl eoti de

PHuteotideri s c-feature <222> (480)..(480) <223>

any nucl eoti de

<220> <221> m sc_feature <222>
<223> any nucl eotide <220> <221>

88)
éggﬁ;lgg? <222> (489)..(489) <223> any nucl eoti de
O> < n1sc_feature <222> (492)..(492) <223>

any nucleotlde

misc_feature
C90).. (90
any nucT eotide

misc_feature
(129)..(129)
any nucleotide

misc_feature
(132)..(132)
any nucleotide

misc_feature
(141)..(141)
any nucTeotide

misc_feature
(153)..(153)
any nucleotide

misc_Ffeature
(159)..(159%
any nucleotide

misc_feature
(180)..(180)
any nucleotide

misc_feature
(189)..(189)
any nucleotide

misc_Tfeature
(192)..(192)
any nucleotide

misc_feature
(198)..(198)
ahy nucleotide

mi sc_feature
(204)..(204)
arty nucleotide

misc_Feature
(207)..0207)

arny nucleotide

<220> <221> m sc_feature

#age 15



<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

- <220
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220
<221
- <222>

<223>

<220
<221>
<222>
<223>

<220>
<221>
<222>

<223>

<220>
C <221
<222>
<223>

<220>
<221>
<222

.; <223>

o <220>
. <221
- <222>

<222> (495)..(495) <223> any nucleotide <220> <221>
m sc_feature <222> (513)..(513) <223> any nucl eoti de
<220> <221> m sc_feature Page 19 WO 2005/ 040200

WERAZRMA 001461 S80769691. ST25 <222> (51
<223> any nucl eotide <400> 17 gayacnat ht ay%%ﬁ%?%%Q%LMI

rwsnggngay acnytnwsng gg@ebeeintasyaarttygen 60 :
aar aayw snat gat haa ygayytngcn aaraaraaya ayat hcarga
%gﬁgg%ﬁ%ﬁgelzo at httygt ng gncaraaryt nat hat haar
w&yg&iggaéhﬁrathcarga rtayaaygcn 180 caraaygcng
chaaygcnaa ygtngcnaay aayaayacnc argcnacnca rcarcaracn
249 _FAGRAGAr gCcnNc arccncarca rgecncarwsn cargcnaayc
armenNt Fyas) nwsnaaygen 300 wsnggnwsng ar gcngcngce
raamgcieggidat hgcnggnm gngar wsngg nggnaaytay 360
aaygcnacna ayggncarta yat hggnaar taycarytng cngcnwsnta
widggage: 420 gaytaywsnc cngcnaayca rgarngngtn
%@ﬁ@ayda&&gaygtngcnms nngnt ayggn 480 wsnt ggacng

Ry EREAPXE Rt t yt ggcar gcnaayggnt ggtay 525 <210> 18
<211> 615 <212> DNA <213> Lactobacillus fernentum

nPRNFeaPrb> m sc_feature <222> (9)..(9) <223> any
%@geoﬁ’ <220> <221> nisc_feature <222> (24)..(24)
2L il eot i de  <220> <221> misc_feature <222
(30) (30) <223> any nucl eotide

misc_feature

(243)..(243)
any nucleotide

misc_feature
(249).. (249)
any nucleotide

misc_Teature
{255).. (255)
any nucleotide

misc_feature
(264).. (264)
any nucleotide

misc_feature
Q70).. (270
any nucleotide

misc_feature
(276).. C276)
any nucleotide

misc_feature
(285).. (285)
any nucTeotide

misc_feature
(291).. (291)
any nucleotide

misc_feature
(294).. C294)
any nucleotide

misc_feature
{300).. C300)
_Page 16



<220> <221> m sc_feature <222> (33)..(33) <223> any
nucl eotide <220> <221> misc_feature <222> (36)..(36)
<223> any nucl eotide <220> <221> misc _feature <222>

<223> any nucl eotide <220> <2213.r..ra004/001461
‘?négéu_s%ﬂg%?%re <222> (42)..(42) <223> any HUCFGOPI 3e

<220> <221> mi sc_f eat Ukgn7688231445) . . (45) <223> any
<223> nagy egeledgidmge 20 WO 2005/ 040200 PCT/ AU2004/ 001461

<220> S80769691. ST25 <220> <221> misc_feature <222>
<221> (dBc_féABre <223> any nucl eotide <220> <221> _
<222> [{¥B)f @08l e <222> (51)..(51) <223> any nucl eoti de
<223> appuclestider sc feature <222> (54)..(54) <223> any
<220> nucl eoti de <220> <221> m sc_feature <222> (57)..(57)

<221> i reucl eoti de
<222> %306)..(3 6)
<223> any nucleotide

<220>

<221> misc_feature
<222> (309)..(309)
<223> any nucleotide

<220>

<221> misc_feature
<222> (315)..(315)
<223> any nucleotide

<220>

<221> misc_feature
<222> (318)..(318)
<223> any nucleotide

<220>

<221> misc_feature
<222> (321)..(32D1)
<223> any nucleotide

<220>

<221> misc_feature
<222> (327)..(327)
<223> any nucleotide

<220>

<221> misc_feature
<222> (336)..(336)
<223> any nucleotide

<220

<221> misc_feature
<222> (339)..(339)
<223> any nucTeotide

C <220
<221> misc_feature
<222>  (342)..(342)
<223> any nucleotide

<220>

221> misc_feature
<222> (348)..(348)
<223> any nucleotide

<220

<221> wmisc_feature
<222> (351)..(351)
<223> any nucleotide

<220>

<221> misc_feature
- <222>  (354)..(354)
+<223> any nucleotide

<220>
: . Page 17_- _



<220> <221> m sc_feature <222> (60)..(60) <223> any
nucl eotide <220> <221> misc_feature <222> (63)..(63)
<223> any nucl eotide <220> <221> misc _feature <222>

<223> any nucl eotide <220> <221
‘?nggéoﬁoé(g?tre <222> (69)..(69) <223> any LAyt
<220> <221> misc_featu > {72)..(72) <223> any
21> NHFdePbitipe <2205 <221§§%6§§%f2‘85{5ure " <222> (75)..(75)
<222> <P3®y.afdp6hucl eoti de <220> <221> m sc_feature <222>
<223> gy nuglEgfidec223> any nucl eotide <220> <221>
<220- Msc_feature <222> (81)..(81) <223> any nucl eotide
<221> <@Pa>fedDte m sc _feature <222> (84)..(84) <223> any

<222> n&%ﬁs’éotﬁﬁgl <220> <221> nist-feature Page 21
<223> any RuUcledtide

<220>

<221> misc_feature
<222> (375)..(375)
<223> any nucleotide

«<220>

<221> misc_feature
<222> (387)..(387)
<223> any nucleotide

<220>

<221> misc_feature
<222>  (399)..(399)
<223> any nucieotide

<220>

<221> misc_feature
<222> (402)..(402)
<223> any nucleotide

<220>

<221> misc_feature
<222> (405)..(405)
<223> any nucleotide

<220>

<221> misc_feature
<222>  (408)..(408)
<223> any nucleotide

<220

<221> misc_feature
<222>  (414)..(4148)

- <223> any nucleotide

<220>

<221> misc_feature
<222>  (417)..(417)

o <223> any nucleotide

220>

<221> misc_Tfeature
<222> (420)..(420)
.<223> any nucleotide

<220>

<221> misc_feature
<222> (429)..(429)
<223> any nucleotide

- <220> )

. <221> misc_Teature
<222> (432)..(432)
<223> any nucleotide

o o<220> _
<221> misc_ feature

<222>  (435)..(435)

-<223> any nucleotide

Page 18



WO 2005/ 040200 PCT/ AU2004/ 001461 S80769691. ST25

<222> (90)..(90) <223> any nucl eotide <220> <221>

m sc_feature <222> (96)..(96) <223> any nucl eoti de

> m sc_feature <222> (105)..(105)

‘gﬁggﬁﬁ’é‘ﬁiotl de <220> <221> misc feature %ggm%mmomm

(108) .(108) <223> an¥ %8%eot|qje <220> <221>

m serfeature <222> (1 ﬁéli 23 223> any nucl eoti de
<220><220> <221> msc_feature <222> (117)..(117) <223>

221> amys |de <220> <221> misc_feature <222>
2223§ <223> any nucl eotide <220> <221>

r?‘eature <222> (126)..(126) <223> any nucl eoti de
<220> <220> <221> m sc_feature <222> (129)..(129) <223>

22> a g ﬁgl de <220> <221> nisc _feature <222>
( nUC

<223>

<220>

<221> mwisc_feature
<222> (453)..(453)
<223> any nucleotide

<220>

<221> misc_Ffeature
<222> (465)..(465)
<223> any nucleotide

<220>

<221> misc_feature
<222> (468)..(468)
<223> any nucleotide

<220>

<221> misc_feature
<222> (471)..(471)
<223> any nucleotide

<220>

<221> wmwisc_feature
<222>  (474)..(474)
<223> any nucleotide

<220>

<221> misc_feature
<222> (480)..(480)
<223> any nucleotide

<220>

<221> misc_Teature
<222> (483)..(483)
<223> any nucleotide

<220>

<221> misc_feature
<222> (489)..(489)
<223> any nucleotide

<220 .
<221> wmisc_feature
L <222>  (492)..(492)
<223> any nucleotide

. <220>

<221> wisc_feature
<222> (495)..{495)
<223> any nucleotide

<220>

<221> misc_feature
<222> (513)..(513)
<223> any nucleotide

<220>
: <22_1> _misc_featur'e_

' Page 19



<223> any nucl eotide <220> <221> m sc_feature <222>
(138)..(138) <223> any nucl eotide <220> <221>
m sc feature <222> (150)..(150) <223> any nucl eoti de

.@3%a%mg%&}>_n1sc_feature <222> (162). (162)5563%%§%?pm1

any nucleotide <220> <221> m sc feature

(177) <223> any nucl e 22 WO 2005/ 040200
22> PEF9AL2GAYY 001461 580%%@%?%%%3 <220> <221> |
<223> npny heelgotide <222> (180)..(180) <223> any nucl eoti de

<4Mb»<%20> <221> msc_feature <222> (219)..(219) <223>

gayacnathi By&ﬂngﬁﬂdadﬁWSnﬁéﬁﬁa? Sehginmsha @ﬁaﬂHﬁ@ﬁﬂﬁr artiygen 60
222) ;§§222 <223> any nucl eotide <220> <Z21>
aargaygyet SPgptee yaeyynacp Z3ryarapys pyathenrms-yahpaxiae| eol?®e

athttygad ﬁn(.‘az'aﬂﬁrtmlr&%af IRk WsBgaygerd Arddeadga: keadygen 180

caraaygcng cnaaygcnaa ygtngcnaay aayaayacnc argcnacnca rcarcaracn 240
gcncargonc arcchncarca rgencarwsn cargenaayc arwsﬁtayac nwsnaaygcn 300
wsnggnwsng argcngenge naargcntgg athgenggnm gngarwsngg nggnaaytay 360
aaygcnacna ayggncarta yathggnaar taycarytﬁg cngenwsnta yytnggnggn 420
gaytaywsnc cngcnaayca rgarmgngtn gcngaycart aygtngonws nmgrtayggn 480

wsntggacng cngcncarca rttytggcar genaayggnt ggtay 525

<210> 18

<211> 615

<212> DNA

<213> Lactobacillus fermentum

<220>

<221> wisc_feature
<222> (3)..(9)

<223> any nucleotide

<220>

<221> misc_feature
<222 (24)..024)
<Z223> any nucleotide

<220>

<221> misc_feature
<222> (30)..(30)
<223> any nucleotide

<220>

<221> misc_feature
<222> (33)..(33)
~<223> any nucleoctide

- <220>

<221> misc_feature
<222> (36)..(36)
<223> any nucleotide

<220>

<221> misc_feature
<222> (39)..039

- <223> any nucleotide

<220>

- <221> misc_feature
<222> (42)..(42)
<223> any nucleotide

<220>

<221> wmisc _feature
<222> (45)..(45)
<223> any nucleotide

Page 20



<223> any nucl eotide <220> <221> m sc_feature <222>
(249)..(249) <223> any nucleotide <220> <221>
m sc feature <222> (270)..(270) <223> any nucl eoti de

1@3%9%m§ﬁ&;> m sc_feature <222> (279). (279)§gﬁ§&§wmmhm1

any nucl eotide <220> <221> nisc feature

(282)..(282) <223> a e <220> <221>

m sc_feature <222> (2%@?&&%S§§?9'<223> any nucl eoti de
<220> <220> <221> misc_feature <222> (294) (294) <223> any
223> nfijSce art l"ee <220> <221> nisc_feature <222>
<223> ( Eudl <223> any nucl eotide <220> <221>

m sc feature <222> (309)..(309) <223> any nucl eotide

220> < 20> 21> msc_feature <222> (315)..(315) Page 23
<222> 40200 PCT/ AU2004/ 001461 580769691 5725
<223> any nuc]eot1de

<220>

<221> misc_feature
<222> (54)..(54)
<223> any nucleotide

<220>

<221> misc_Teature
<222> (57)..(57)
<223> any nucleotide

<220>

<221> wmisc_Feature
<222> (60)..(60)
<223> any nucleotide

<220>

<221> wmisc_feature
<222> (63)..(63)
<223> any nucleotide

<220>

<221> misc_feature
<222> (66}..(66)
<223> any nucleotide

<220> -

<221> misc_feature
<222> (69)..(69)
<223> any nucleotide

<220>

<221> misc_feature
<222> (72)..(72)
<223> any nucleotide

<220>
<221> misc_feature
C<222> (75)..(7%)
" <223> any nucleotide

<220>

<221> misc_feature
<222> (78)..(78)

. <223> any nucleotide

- <220>

<221> misc_feature

- <222> (81)..(81)
<223> any nucleotide

<220>
. <221> wisc_feature

<227> (84)..(84) :
<223> any nucleotide -

<220>
<221> mfsc_feature

‘Page 21



<223> any nucl eotide <220> <221> m sc_feature <222>

(318). (318) <223> any nucleotide <220> <221>

m sc_feature <222> (330)..(330) <223> any nucl eoti de

‘gg%ggmgqg&p msc_feature <222> (333)..(333) %ﬁggfh&mﬂuﬂ
Cc

any nucl eotide <220> <221> msc_feature <2

339)..(339) <223> a Lde <220> <221>
<222> %tmlfmbure <222> (rﬁ%g?é%%g%;g <223> any nucl eoti de
<223> <@pOpucdpotiideni sc_feature <222> (354)..(354) <223>
<220- @ny nucleotide <220> <221> msc_feature <222> (360).
<221> (BEQ) feasde3> any nucl eotide <220> <221> m sc_feature
<222> <Q¥25>.(98B6) .. (366) <223> any nucl eotide <220> <221>
<223> anyspuglaatidee <222> (375) (375) <223> any nucl eoti de
© 220> <220> <221> misc_feature

<221> misc_feature
<222> (105)..(105)
<223> any nucleotide

<220>

<221> wmisc_feature
<222> (108)..(108)
<223> any nucieotide

<220>

<221> misc_Teature
<222> (114)..(114)
<223> any nucleotide

<220>

<221> misc_feature
<222> (117)..(117)
<223> any nucleotide

<220>

<221> misc_feature
<222> (2123)..(123)
<223> any nucleotide

<220>

<221> wmisc_Feature
<222> (126)..(126)
<223> any nucteotide

<220>

<221> misc_Teature
<222> (129)..(129)
<223> any nucleotide

<220>

<221> misc_feature
<222> (132)..(132)

. <223> any nucleotide

<220>

<221> mwisc_feature

. <222> (138)..(138)
<223> any nucleotide

<220>

<221> misc_feature

o <222>  (150)..(150)
<223> any nucleotide

<220>

. <221> misc_Teature
<222>  (162)..(162)

<223> any hucleotide

<220>

<221> misc_feature
<222 (177)..(177)
<223> any nucleotide

Page 22 -



<222> (381)..(381) <223> any nucleotide <220> <221>
m sc_feature <222> (384)..(384) <223> any nucl eoti de
<220> <221> misc_feature <222> (390)..(390) <223>

tide <220> <221> misc_feature <2
?Qé%@?d(z 93) <223> any nucl eotide <220> Paé@éﬁ”’?/ﬂ“‘“‘
2005/ 040200 PCT/AUZOOé%@Qé%@g.T§§0769691 5725 <221>
<220> M sc_feature <222> (3 <223> any nucl eoti de

<221> <pp@>fea@i> nisc_feature <222> (399)..(399) <223>
zee> % &rc,l(fl%%tlde <220> <221> nisc_feature <222>
< (405 g <223> any nucl eotide <220> <221> .
<22w>n1§c_feature <222> (408)..(408) <223> any nucl eotide
22 f misc feature <222> (411)..(411) <223>
:2%3:: W phde <220> <221> nisc_feature

<220>"

<221> misc_Ffeature

<222> (222)..(222)
" <223> any nucleotide

<220>

<221> wisc_feature
<222> (231)..(231)
<223> any nucleotide

<220>

<221> misc_feature
<222> (243)..(0243)
<223> any nucleotide

<220>

<221> misc_feature
<222> (249)..(249)
<223> any nucleotide

<220>

<221> misc_feature
<222> (270)..0270)
<223> any nucleotide

<220>

<221> misc_Teature
<222> (2793..(279)
<223> any nucleotide

<220>

<221> misc_Teature
<222> (282)..(282)
<223> any nucleotide

.<220>

<221> wmisc_Teature
222> (288)..(288)
<223> any nucleotide

<220>

<221 > misc_feature
<222 (294)..(294)
<223> any nucleotide

 <220»
<221> misc_feature

L 222> (297)..(297)

<223> any nucleotide

<220>

<221> misc_Teature
<222> (309)..(309)
<223> any nucleotide

S <220>
<221> misc_feature
<222> (315)..(31%)

Page 23



<222> (417)..(417) <223> any nucleotide <220> <221>
m sc_feature <222> (426)..(426) <223> any nucl eoti de
<220> <221> misc_feature <222> (429)..(429) <223>

otide <220> <221> misc feature <222>
*?ﬁé%gﬁgkﬁ%Z) <223> any nucl eotide <220> <2§%gAUmmwmnmn

msc feature <222> (4 (438 <223> any nucl-eoti de
223> <@R0Fuciegliaem sc_f eat Lﬁig}GgééﬁﬂEi44l) .. (441) <223>
any nucl eotide <220> <221> misc_feature <222>

<220> (444) . (444) <223> any nucl eotide <220> <221>

$885” rﬂﬁﬁ@;“% aff e <222> (456) (456) <223> any nucl eoti de

<223> <aROmudedididem sc_feature <222> (459)..(459) <223>
any nucl eoti de Page 25 WD 2005/ 040200

220 PAUARQO4 001461 580769691.sT25 <220> <221>
<222> N{B0Y [ g3t e
<223> any nucleotide

<220>

<221> misc_feature
<222> (333)..(333)
<223> any nucleotide

<220>

<221> misc_feature
<222> (339)..(333
<223> any nucleotide

<220>

<221> misc_feature
<222> (345)..(345)
<223> any nucleotide

<220>

<221> misc_feature
<222>  (354)..(354)
<223> any nucleotide

<220>

<221> misc_feature
<222> (360)..(360)
<223> any nucleotide

<220>

<221> misc_feature
<222> (366)..(366)
<223> any nucleotide

<220>

<221> misc_feature
<222> (375)..(375)
<223> any nucleotide

L =220>

- «221> misc_feature

<222> (381)..(381)
. <223> any nucleotide

<220> .
<221> misc_feature

L <222>  (384)..(384)

<223> any nucleotide

<220> ]

<221> misc_feature
<222> (390)..(390)
<223> any nucleotide

<220> |

<221> misc_feature
<222 (393)..(393) :
. <223> any nucleotide

<220> .
- Page 24 .



<221> <B¥>feadde> m sc_feature

<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

- <221

<222>
<223>

«<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<Z223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222
<223>

<220>
S <221>
<222>
<223>

<220>

<221

<222>
T <223>

WO Yod3ksd260

<222> (465). .

m sc_feature

(465) <223> any nucl eotide <220> <221>
<222> (477)..(477) <223> any nucl eoti de

<220> <221> misc_feature <222> (489)..(489) <223>

(492)..(492)
m sc_feature

ti de <220> <221> m SC_f eature <2 TAT2004/001461

<223> any nucl eotide <220> <221>

<222> (43%}&¥§g%£%? <223> any nucl eoti de

498)..(498) <223>

aé%ﬁh B@ot i de <220> <221> misc_feature <222>
(YWaucle8AP  <223> any nucleotide <220> <221>

m sc_feature
'g‘ﬁm2§§>
oty
misc_feature

(405) .. (405)
any nucleotide

misc_feature
(408)..(408)
any nucleotide

misc_feature
(411)..(411)
any nucleotide

misc_feature
(417)..(417)
any nucleotide

misc_feature
(426)..(426)
any nucleotide

misc_feature
(429)..(429)
any nucTeotide

misc_feature
(432)..(432)
any nucleotide

misc_feature
(438)..(438)
any nucTeotide

misc_feature
(441)..(441)

<222> (507)..(507) <223> any nucl eotide
m sc_feature <222> (510). .(510) <223>
de <220> <221> mi sc_feature <222>

<223> any nucl eotide <220>

any nucleotide

misc_feature
(444) . . (444)
any nucleotide

misc_feature
(456)..(456)
any nucleotide

misc_feature
(459 ..(459)
any nucleotide
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<221> m sc_feature <222> (522)..(522) <223> any
nucl eotide <220> <221> m sc_feature <222>
(525)..(525) <223> any nucl eotide <220> <221>

S| fg@b@re <222> (537)..(537) <223> any hERbdbE 461
‘§22g50<221> m sc_feature Page 26 WO 2005/0405%% _

PCT/ AU2004/ 001461 S80449 <222> (540)..(540)
<223> any nucl eoti de <22§% §§%> m sc_feature <222>

<220:’(5443) 543) <223> any nucl eotide <220> <221> _
2ot m}gﬁé- § ér <222> (555). (555) <223> any nucl eoti de
<223> muﬁa idem sc_feature <222> (558)..(558) <223>
<2205 any nucl eotide <220> <221> niscafeatggg <§§§>

1) <223> any nucl eotide <220> <221>
iﬁﬁ%i grflgé))_feégié%r e <222> (564)..(564) <223> any nucl eoti de
<223> <gyonucleotide :

<220>

<221> misc_feature
<222> (489)..(489)
<223> . any nucleotide

<220>

<221> misc_feature
<222> (492)..(492)
<223> any nucleotide

<220>

<221> misc_feature
<222> (495)..(495)
<223> any mucleotide

<220>

<221> misc_feature
<222> (498)..(498)
<223> any nucleotide

<220

<221> misc_feature
<222> (504)..(504)
<223> any nucleotide

<220>

<221> misc_feature
<222> (507)..(507>
<223> any nucleotide

<220>

<221> wmisc_feature
<222> (510)..(510)
<223> any nucleotide

<220>

<221> misc_feature
<222> (519)..(519)
<223> any nucleotide

<220> )

<221> misc_Tfeature
<222> (522)..(522)
<223> any nucleotide

 <220>

"<221> misc_Feature
" <222> (525)..(525)
<223> any nucleotide

<220>

<221> misc_feature
<222> (537)..(537)
<223> any nucleotide

<220>
<221> misc_feature .
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<221> msc_feature <222> (570)..(570) <223> any
nucl eotide <220> <221> m sc_feature <222>
(573)..(573) <223> any nucl eotide <220> <221>
WoSbesfog@halr € <222> (579)..(579) <223> any pHghBRXel/6iR461
<220> <221> m sc_feature <222> (582)..(582) <223>
any nucl eotide <220> ' eature <222>
<222> ( 5B8W)..(538b <223> ans?%%%g?lgg!ostﬁ?ge <220> <221>
<223> nanye NpEiget; <222> (603)..(603) <223> any nucl eotide
<220> <220> <221> m st-feature <222> (609)..(609) <223>

<%%%> a%ﬁcgﬂmltg%ti de <400> 18 atgathwsna araaraaytt

<222>

y &f(g ) wsngcnacny tnggngcngt ngcnyt nggn 60

<223> NWYJERN YEngcnacnge ngcnaaygen gayacnat ht ayacngt nca

<220> rwsnggngay 120 Page 27 WO 2005/ 040200

<§§%§ 001461 acn tnwsn s80769691.sT25 Y g
555 gyaarttygen aargayaayw snat gat haa ygayyt ngcn
1 aar aar aaya ayat hcarga yat haayaar athttygtng

<220> gncar aaryt nat hat haar 240 wsngayggng ar at hcar ga
255%1 rg'géﬁ?cﬁ%@@ caraaygcng cnaaygcnaa ygtngcnaay 300

<223> amyami-des§dar gcnacnca rcarcaracn gcncargcnc arccncarca
rgcncarwsn 360 cargcnaayc arwsntayac nwsnaaygcn

:%%g; WRRgGRWEHE argengenge naargentgg 420 at hgcnggnm
<222> O@&Ey W8HWIg nggnaaytay aaygchacna ayggncarta yat hggnaar

<223> 4@ nucleotide

<220>

<221> misc_feature
<222> (564)..(564)
<223> any nucleotide

<220>

<221> misc_feature
<222> (570)..(570)
<223> any nucleotide

<220>

<221> misc_featura
<222> (573)..(573)
<223> any nucleotide

<220>

<221> wisc_feature
<222> (579 ..(579)
<Z223> any nucleotide

<220>
<221> misc_fTeature
<222> (582)..(582)
. <223> any nucieotide

C <220>

<221> wmisc_feature
<222> (585)..(585)

- <223> any nucleotide

. <220
. <221> misc_feature

- <222 (603)..(603)
<223> any nucleotide

<220>

221> misc_feature

<222> (609)..(609)
<223> any nucleotide .

<400> 18 . O
. atgathwsna araaraaytt ygcnaargtn wsngcnacny tnggngcngt ngonytnggn - 60

j:gtnwsngcna cngcnacngc ngcnaaygen gayachatht ayacngtnca rwsnggngay 120

" page 27



ca

taycarytng cngcnwsnta yytnggnggn gaytaywsnc cngcnaay

rggr rrgﬁgtg 540 gcngaycart aygt nggg\(/)vs nrrgn;%gg:] agt ay
ncarca rttytggcar gcna

é@@hﬁggﬁgﬁ 2392211> 310 Z212> DNA <213> LactP6Badirenels61

fermentum <400> 19 taaa §at a% tat aaacgga aaat aaaggg
at

aaat cag
o g S LN B G

aaraarpaya ayaisepesa dethasprac ety wag toagaregayt hﬁﬂﬁ%‘hh?ﬁ 240
aaaaagca aacggaga
e A PPl i P ity 300

Ba§drcappimaal gt
aayaay@g@cf GreeanEarcayggtayt dQaaacag aacig\i%gzé 28@ ricaBisd 20

R LRk e] b Bl ebonaeS e Rt peasspsonzo 420

athocnggim, gagaugnoat tauabae@y dalyyaiaber godiest@aya9Rqalat t atdghC

taycarS b LOIhEn0y BEL LY L0 aclaatatgl tataatggia O
g gtacttctta t(g)yd’ § get ?ﬂgﬁ'ﬁ ERPPSRY Caqedrg e tag

gengay, gilfttga)gﬂtﬂg@waawtggtg{ggﬁ W155‘9_21l_?Jé‘tEfogElflgz‘.@)carca rttytggcar 600

gcnaayggnt gutay 615

<210> 19

<211> 310

<212> DNA

<213> tactobacillus fermentum

<400> 19
taaagatagt tataaacgga aaataaaggg cggtttigga gcaaatatga aatttttacy 60

aagaaatcag ctrittttat ttattttttt ataaatcate tgtaaaagtt atgcaaaccy 120
d4daacgcaac ccgcacaagg aattagecga ttatgactat aatattttaa aagctatatt 180
dcaaaaagca aacggagagt agtaaataga aatggrgetg Ttacagcttt gtaatattaa 240
gagtgtagta tatagggtgt tgaaacggaa aagataatit gctaaataat aazaggatggt 300
‘tatttaattt 310

C<210> 20

<211> 150
<212> DNA
<213> Lactobacillus fermentum

<400> 20 N
aataaataag attaatcaat tttattgcga gactgatgga atattattte cttctgtetc 60

geritittgg gctaatatgt tataatggta gtactictta tggggatgtt tatggattcg 120
acaggtatag grcgagtttc aactgcgttt _ . 150
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