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WO 2005/ 040200 Protein expression Field of the
i nventi on PCT/ AU2004/ 001461 The invention relates to a

- wiRehbiglie2and a nucleic acid nol ecul e and t o US@$T/AU2004/001461

thereof for producing heterol ogous proteins,
pro-biotic organi snms and functional food 5 conponents
and products. Background of the invention Lactic acid
bacteria, such as Lactobacillus and Lactococcus, and

" other Gram positive bacteria such as

Bi fi dobacteri unt, ongst oc_and. St rept ococcus, are
widely used for %@Fﬁ*ﬂ??ﬁmpr oducts -and for

the fermentation of raw agricultural 10 products. As

t pRa| Mbqh{,@nﬁ pd to be harmess and tend to remain
viable in the Intestinal environnent, there is now

| nter eg,e ﬁﬁeﬁﬁ&ﬂ]l%tlét&etgea ;Pe%@%lg ; I(g? tgﬁﬂgrc()dlglfnelod]pgﬂﬁ gd to uses thereof

het er ogenous " proterns (7

nfdtrupadducing’ deteeldgdis tphstetBCtbibiotic &¥PakeA | shdf Hinctional food

use in manufacturing functional food products that

pFBPPUEnFARE PrRdusts- heal th effects, and also in 15 the

manuf act ure of new bi o- pharmaceuti cal products. In

vBagkground of tive inverition appl i cati ons of lactic acid

bacteria, there is a need for nolecules that can be

expr eskasticomid hecterdd, | sushirab drtablzc 8 i CickdeY&eus, and other Gram-

bact.er i ?uch Ic_%%to aci | lus, Lactococcus, ]

SRS bastrtingch e clfdetisiorinmy LueerseemsuSepsrcopes, are widely

ax%ad e mi nt._deriyed fromthese .

B 2oF mifbuiils W PRRGER A kor B, 1Bl b 88 agricultura

tiveducdsan be expressed in lactic acid bacteria together

with a heterogenous protein in the formof a fusion

prot eiAs tHogsbadidia ©hd & bé RemileseHal ehd B‘E‘?nhdﬂi/ ¢able% the intestinal

seeks to address the above described need and

ZEEEORNPeRY) Jhere fis giow interesicin using theseebadtaria fir puddies Heterogenous
L4 de: | ncl udi a LysM dommi n at e N-tern.nus of .

BESEIRE s o ik et oM odied 8 ooty sapscigly for se in

efaniufRnEEHR! fufleichaDf ' ' | tefd -

arranged between t r?gd%%ﬂl\ﬁ%?ﬁg&a%?ﬁ?‘? Eﬁgﬁg}l‘%{s@ e/@éts’ and also in

thesspnufaeiuteatgiew, bie-pharimeenitcel srotiente i sol at ed and

characterised a novel bacterial peptide that is

expr edseibwoof thege petbitiad upplicationd of lactic acid bacteria, there is a need for
Lait%@%l | usfermentum The WD 2005/ 040200

aY ¢ bes Sxpyesseh op the icell shfereseicGrametositivarbadteria such as
C S ' 2| ati ve abundance in
Lol TR B Beliing G302 & Sraloepepys, or fo
staaiple, nresulinecsupbediant@ivea fibinh eHese Fabtdia. PLMER] RefRdS a need for
befn gagqe;d ) Sngé(l Exported Protein" or "Sep". In view
Boldchies dhafhean s sxpased inotrctie peid rhactetia degdtheruwith @eheterogenous
N I tant, the inventors

@gg@(ﬁ%ﬁ}%&éﬁ%g{a%g%ﬂ&g%@ "be particularly useful for

- DERPAHSR o IBRGRBB S (hac ore prefbrred for use.

int reparation of functional food conponents,
es pe?ﬁﬁ)’ﬂ}’g@lﬂw osaddress theerbove devpribed negsand: aoperdingly, in one

_ églﬁﬁt,eﬂie%%Bn %?o“‘i&é‘st éjpé‘iﬁideliﬂaudihg%t 1RF Qbfnin at the N-terminus of

dobact eri ul
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 fermentum. The
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Leuconostoc and Streptococcus. 10 LysM donai ns,
ot herwi se known as a "lysin notif domai ns" have been

wabmesyvghe i n enzynmes capable of binding to  pcr/au2004/001461

pr ot eogl ycan such as transgl ycosyl ases derived fromE.
coll. An exanple of a LsyMdomain is that found in
lytic murein transglycosylase D (MLtD) of E. coli
(Bateman, A., and M Bycrof$. 2000. The structure of a
LysM domain fromE. coli nenbrane-bound lytic nurein

t l; 2Bl Qly. o 15 . .
HBEPRE EREYeaea Romoe K et e e e tgivegpupgipoe n oo
| snpendatanh, supgestinCibd §t & elbtidélyt 9210 witdll SRradsd $Sto! &blution. This
I engt,h | t hough it maéﬁgave fewer or nore residues.

TS ‘?f%ilﬁ%ee’cl Rated symall Exppried Broteind oy iitaple shown i n

SEQ I D No; 1. f-11ike domains, otherw se known as

" aggr effaviewnh op tablegekpression dofr@emon HOcelt @urface and in culture

T AT S
deipréstion | T HettdSlofdiR RN 18 dellSu?REd Oﬁ?%é%?% ffhét arg preferred for

proteins of L. Johnsonni and L. gasseri

| use Jia ke praparatioic of rickional Ridd. cdnpatentse espadidllRcompoiMats produced
2002. gIédenti.gi cagi n_and chargcterization of novel )
SUTRa CEIEPSTEY h Oa0HTIR 30 Sh 481 Lrerobagitinn shentecosaes, Bifidobacterium,
l,mk@bﬂgaclahagﬁgﬁ@wc%_ Appl . Environ. M crobiol.
68:6172-6181). 25 The apf domain of the peptide of the

i nventyi i VDI 0. ayyino_aci ds .in,

| engt hL a ét{(ﬁ%atl%ﬁ ° rra?eiﬁlg’\wen %eé\l/vefys%rmf%f:‘gon?aéﬁ g been observed

Tip pnzyahdsycapatiie ofihditg 1@ iprofaslydan SRAYS %ﬁs%i?d%ﬁﬁa&e@ defRd from E,
e

I D_Ng: 2. WD, 2005/ 040200 PCT/ AU2004/ 001461
Pl &% Fremplc At pdgy¥hdemaimés fbtfoard of Iiticemioire tmasgiycosylase D

0) 3 | I ne. r.esjidyes in a )
?é’gf? ﬁé:ﬂey r%@i}r?g Uabou‘gi" ZFZP% rlke}fs %?ﬁléogi.' Zﬁﬁp-gﬂ?eeﬁi%ﬂﬂi? ot a LysM domain
tfhomi Gl doji mbiyiBragbolid 1yfly Ringein WahdpeycBSHRMDNAMKDS.NT. Mol. Biol,
rg i.on has a sequence shown in SEQ No: 3. The
B gtlila%lbw)t he invention may further include a
secretion signal sequence, 5 otherw se known as a
"| ead@he JogMedaretin divthesparticei ahthei ignaltioneigugpiestly abo@ 40 to 50

rolLe in t.h ecretion of the peptide through the cell
ﬁ@m%@ﬁ@ﬁ% 0 a%ét&é@tlli;%}’@ frygr premgretrggifers. Typicelts the LysM
gehinht b 38fcARMBIHF TR B Nd-qm the cel | surface,

quid cu

for exanple, I1nto a I ture. Typically the

secrehi.p i S ce.has about 30 amino acids.in -
| engt %‘bf" g%? ﬁ%ﬁg lﬁ % ?tﬂé‘rﬁ&):;e KROWN; 35, cABSteatg Rromaling, factor domains
g piriatstapd fohterve L fodd 191thé BB SRAEHERINRAD e bacteri

sequence . 10 shown in SEQ D No: 4. Typi C<’1:I| 'y %ﬁﬁe acterial cell wall.

Bxainplge obfapf demaimscinelods these founds iy tlen epfl simsivapf 8 186@ins of L.

. . i de further i .
2505 i s CIGBREAL b B AR R Begmor, s
Zink. 2002iddatifichdM addthaEidri2abion 85 ndiia shﬂyc%gﬁe%élél\ﬂl Lactobacillus

recogni se that the secretion signal sequence,

—

- Jabweagnii and Lactgbacilius gussari.chppleBirdinom Miceybiol d68ral 72-6181).

have utility as separate functional units, for

exanplte apf doimeircofithe peptide of tHecineeritoRtia Ui BBt o8B 80 amino acids
.Eganmll eaiteof these utilities are described further

13 denah. alihpugh it mavchave fewerer more Fesidugs alypicsliictie el domain has a
s@%{&hg%@rﬂiﬁgﬁgfyhof r targeting the expression of a

h pr T _

t er ol ogous tein"to the cell surface of
Gram positive bacteria such as '
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20 Lactobacillus, Lactococcus, Bifidobacterium
Leuconost oc and Streptococcus Accordingly, the
woShbSidal Signal sequence is particularly usei,ttln, Bhos/o01461

produci ng, for exanple, functional food conponeﬁ‘t

that contain a heterol ogous protein of interest, and

in particular, a protein that is not naturally

expressed by these bacteri ? Thus in one aspect, the

i nvention provides a peptide including t he sequence

25 sh SE M d have b
 houn” 18 ftuaniigg rioh Seaign of She pepids OF e dorEB vty has about 13
t BRitdnymM r@ﬁ@és%‘@%&?ﬁn@‘%ﬁﬁ%%ﬁ a&g? sitbue OThid {ég{oﬁgls typically

broacti ve conpounds rate,
ekpdrpplelic.fRypidatip ﬂp@mamaﬁclcfemmasamquedae siasim #ESEQ ID No:3.

conpounds at a site of interest, such as intestinal

nucosalThe pepthie! oftihe iAlvémionadkia hi¥thet hﬁ;hkdéSMsMQeu 1

2005/ 040200 4 PCT/ A0 001461 Gt n - Tosy on signal sequence,
p‘éﬂlﬁmﬁﬁ kpqwn gseflgader @equeecmvuTi@ derxstion |S@31 Eek}attnce has a role in the

' &%} rﬁlﬁgﬁ Sol? {ﬁ{eeblgegﬁﬁ ﬁ]é?%%nt 3151 t hoggg It]ﬁaj %%%@%may be attached

euel théedll sliffacd MtFor SeclRie ﬁcﬁﬂ%ﬁ& cell Bﬁfdc@vi%i‘ Eﬂ:zﬁ%l@ Finie :gﬁﬁmd culture.
peptide including the sequence sh own in

1Tymca&br the edding Hisnad sequencie thes eboutt 30 hanm mdminelength, although it

g')( adx Z{?&}&E tmc\gl)\régss%{}%ﬁ o )a)b%/zﬁbro Itllgqr ot el nn Egnal sequence has a sequence

rmbwhciﬂBEQ]y)Ngat ul for attaching a heterol ogous
protein to the cell surface of Gampositive bacteria

such c u
Ceucondiaey Bueglist Bf the BECANAE fitne HURRAC TR sm0 D O 5.
d@hwerthﬂpgptiﬂe fudledr dhclfides wﬁmﬂeﬁomggna‘l%q@ﬁaﬂnh@pepude typically has
functional _food nponents that 10 contain a protein

€ sqqpence showrm SEQIDN&Gaspect , the i nvention
provides a peptide including the sequence shown in
SEQ | Bhroinventoms rechgnisetheft dhe deenetion osiguklt segmiendee LysM domain,
gh Ut am, rlch re of the tide.is particylar]y
Bh e e Aot B et Sodteiveihy e .sewrara ohal units, for
eRaniphSal tle biprassoll GEhbErolGEBiObRHEINS BLASHIAD o LS Riiites are
(described further herein) r spaci ng driophaobi ¢
deseribad fimthenbelpwsi on proteln apart, thus inproving the
functionality of each hydrophobic domain. Thus the
i nven¥or sxaeplé, she)seckdtivh sifital Gotfiientt Aeparticilarl a5l Mirlthrpeting the

have part cuI ar_utility_ in the _expression of
ﬁ)g{rgesg} ?ff’ gmq@o{gn o ﬂ;ﬁqydﬂsqwji‘a%oﬁ@mpangq bacteria such as
BlctbBELf) %ac 'id gyscgfcz)s ac tl@ﬁ(?o%éjcéérfgﬁ,l.rg 34?% hz%.gjﬁ % c t.S'ﬁ‘eptococcus

Leuconos r ept ococcus

Aheordmgl;ntthe n;ecﬂeﬁ(m d@mah sﬁ@@éﬂdéeml ﬁﬁﬂtldﬂlaﬂg usBful for producing, for
sequence shown in SEQ ID No . It wll be understood

?’f?é'%P erfen%@ﬂﬁi f9ed gpmparentsthas tcpnﬁammhefﬁmwe porteingf interest, and

e POATBHERTE B bt g iSe bapittpou 175

amn C|dreS|duef°, n.length, 25 although it

nay
i ncl ube Sl 896 AFReSE Abp Juyetion, providgsen nen d%@ﬂﬁlﬂ‘ﬂj@&@e sequence

MobRGRSEQ ) NBes. secretion signal sequence, it is
typical Iy about 205 amino acid residues in Iength The

i nven ec.oq t.hat i ng
seque%%fé'%t éuuumo s % Bgénn cR?t[l) Eo gmd to proteog ycan it i8 recogmsed that

the LysM domain may be particularly useful for binding bioactive compounds that

U-.

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

at a site of interest, such as intestinal mucosal epithelium. Alternatively, the LysM
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nore am no acid residues, is essentially the sane as
t he sequence shown in SEQ ID No: 5, would be expected
capacity to be expressed either on
P D Wb 2008/ 040000 & PCT] AUB004! 0B L1AT200/0014s1
positive bacteria such as Lactobacillus, Lactococcus,
Bi fi dobacteri um Leuconostoc and Streptococcus, or in
a cul ture supernatant deriqu therefrom These
peptides could be made according to the processes

d [ b furthe re The capacity of these
pg% ! b:(g' B c&aE]Sr I H forn, I@WQB@&I bl%gq}]mieaégatomclude carbohydrate,
S ehek 9dthf)géiﬁé biteraChbm %’sgtfegg?gtefr&f sH ?es% ﬂtnq%cg»sal epithelium.

cul ture supernatant, cou et erm ne

eser 86, S B o B SRR kg e snon

pepwinde SEQ HaNohAve an ami no aci d sequence that is
honol ogous to the sequence shown in one of SEQ ID
NoS:  1As dpf domdins %e%ﬁel@tooa h8 IR Pl TS mB'", ‘ﬁa&]ﬁfm&ﬁ '@%ome s- -layer
to as "variants". Further to amno acid seq
Heytsins gy ﬂéﬁ Iiagtmbcaﬂf walhéhsapfidomain miy EE@rtlh aﬂhﬂﬁ use(éljful for attaching
an ari are, characterised in
RAT S Bfgk?é&fjf’ttgé ool Sl ot ChSp it BacisHia e as Lactobacilhus,
SAHctReecRf l
Lact obaci i Iﬁﬁyﬁgg?g%og%ﬁgﬁ&gﬁdl 3ngact éﬁ; Qgcus Accordingly, the apf
domsim ssayobe alﬁ@ﬁlsfmepndumguﬁxr exaniple, aﬁnmhbmulefood components that
JpeE nat ant. d rlv therefrom as determ ned by the
ass%% Eré’§ rein. "Honol ogy" with respect to
am no,@al d sequence is defined as the percentage of
15 ami SdElQPer %F@u@? inyentiora mipvides aspeplidncischiding the sequence
gﬁ Wt h the amino acid residues of one of
e seque ces of2 SEQID Nos 1, 2, 3, 4, 5 and 6, after

al i gni t h nc i ntroduci ng gaps if

neces éﬁ%‘ %{@?{g Let%e ﬁﬁ%"‘a‘ﬂ&@? n&\‘h glytepang yichnsgien of the peptide is
Qaittie S

Fainim *é’ﬂ‘%?“’ﬁ“ e rbphg Fok s b S NG Serul jn o chimeric
Bradeiploe ﬁ@ﬁﬁompromlg(dlesmibﬁd ﬂ:"lfh"-’ﬁ | hegein) for spapig ERfropBobic domains of a

%?USTAL W 20 B’gl cal | iant is a peptide that
gonf%rpteét}( Apr 5 etionadityof 9ash badrophobic domain. Thus

ﬂﬁrﬁgbélﬁ&svﬁnﬁzﬁaémﬁlaf)fhet élgtr?tﬁﬁ‘i’éj %‘ﬁhel%gféga\«%%é% {)\%ﬁ&ﬂm utility in the

, The var
ﬁamr@sstogapof: hbtblplogu&a praeink W&%@am NSRtATBIABONs Lactobacillus,
: é exan 90%.am no aci d honpl ogy, with one of the
‘é?ﬁ‘EFé’ﬁ éﬁt‘f’l’@’, cqnospe apd Srepierogeus. 6. However

a varij ant may exhibit |ess than 50% sequence honol ogy
wi t h T 15080 géreats dhe finwmonDpiyides, a Peptide dnclidingdthé sequence

SIS I the characteristics of a variant as
%BSCI‘I begzﬁgrﬁgl% As described herein, peptides of the

1 b d b
chemib st g idrstived el Foasrids of i inpgatoncompineladé aprias more of
the &gxho‘,ﬁQ{n%q%moel PeRLiLes of the invention

can be prepared m nonemérs usi'ng a chem cal 30
synt based .on.the s entjal addif
of areenl S RS G G ClH s ping okt Testduls i Tength,

aﬁﬁfm DOLA6 I :
A%n“i%m o SEﬂﬂ%cﬂi:fgia (1‘%8%1%)&% ﬂle'\%ﬂﬂdfe i§ Iaﬁached to the

sa@yﬁ%s% §PcIense, B depically abas znsemmo mcndans1am¢maeﬂg¢h
occurring residues,
The inventors recognise that a peptidle that includes a sequence that, but for one or

-more amino acid residues, is essentially the same as the sequence shown in SEQ ID No:

3, would be expected to 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

wedobgedozoocan be prepared enzymatically or chemcgaldz¥oa/n01461

by treating a peptide 5 including the sequence shown
in one of SEQID Nos: 1, 2, 3, 4, 5 or 6. Were the
peptides are to be synthesised by reconbi nant DNA
technol ogy, they nay be prepared by random or
pre-determ ned nutation (eg site directed PCR
[ at _encodes
e e e LBl G et BB Wi e Leconastoc and

2 Strgptodoces, oorin G, cultura sepaanse dédvld ﬂi@l%ﬁ'&ﬁfmfﬂ&é’ p\é%t‘ictés could be

onedof th seq ences of SEQID Nos: 1, 2,

afffeg accg é&?%ﬁﬁeéfdeﬁcwé’eée@uwd@wm Ehmo@tacme bf these peptides

te icu ful

or og%g@r%sédqgr} E%Pé;re;ll%gr%gépéxgsn cgetet%\ f ht cep %@?gnple into a

| sultize supematant) eoukidle deyeiihivdi 1y @E a@saﬁ}y&és%hﬁe@ﬁirﬂiler herem

nol ecul e that encodes one of the sequences of SEQ

Nos: 1In vew df tHe aBovdét RilP

hom)l ogous to ong of "t he sgaglgﬁglggb%gﬁﬁagﬁgl?mn mclludes peptides
atg, avg ansaing a&ﬂawguﬂlcp et sisdronedlogdis t6aliel 8e@RnEdsid¥h in one of

he de. Th des of
e i n?g?ist %’Of h‘gt5 %de \7&‘? EF t‘i?ﬁ %%Eﬂfgﬁgf}e {‘)i’e; ariants”. Further to
smus a6iSscQilonSEGotbloghlafith dne 3¢ thb scluente B SO 1 Nos; 1,2, 3, 4, 5

typlcally iffer |ntermso one or re conservative™
o t@ccvmangms pharmtemd ifi rtenmd bs eapeity € b€ expressed either on the

| es.-0f con tive substitutjons are shown in
%ﬁglﬁ@ £ BEAsRos Eﬂﬂt?‘ﬁ S“C%r ?sgk%{{’ bagillise bacteepqgswar Bifidobacterium,
QRSN | HEPIBBIEESE0BS SRV at
Substi t uti onSubsflot ut | onailqgvgl hﬂﬁ%—% Supfrogiant Alrenve% therefrom, as
determined by theressags dedoyibedhareRhed n AspG uG u C,ysSerSer
G nAsnAsn CuAspAsp WD 2005/ 040200 7 Gy
PCT/ AtH6M410991 46th 1E5pecPotamioSachd Bequfehéb isldtFin
o Lou.. Val o net Aa Lo acs Sequendt is d¢ ed\ra'th%r&memage of
Amino pgid residues ins a gagdidaiensequencentit aveudmamal Fahm tHd emino acid

b&tiued Bf ol §f th\éaéequéﬂces oié‘ bﬁd‘ bia, Nos 1, 2, 3, 4, 5 and 6, after 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, 90% amino acid homology, with one of the sequences of SEQID Nos 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 varianis, 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 chemical

synthesis methodology based on the sequential addition of amino acid residues, for
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Pro Ay Gy Ser Thr Thr Thr Ser Ser Trp Tyr Tyr
Thr Trp, Phe, Thr, Ser Phe Val Ile, Leu, Met, Phe,

wh @modiig20fs noted above, the peptides of the i p¢gnd064/001461

may i nclude non naturally occurring amno acid

" residues. Commonly encountered am no acids which are

not encoded by the genetic code, include: 2-am no
adipic acid (Aad) for Gn agpd Asp; 5 2-am nopinelic
acid (Apm for G u and Asp; 2-am nobutyric (Abu) acid
f ekarfyfib . as-@H ri%e@iﬁt}gfe?llﬁé'p at 0o aci dge.
e e auel 8, NRFIAP YOG o EHetl, %51 140 (1969, Theso

2- am noheptanoi ¢ aci for’ _ . _
apopheieiscmay teo natorally; occdrrivg ResidaaUby hof wfdIl '%c@ﬁréing residues,

for Ad.y; ) ohexyl al_ anj ne (Cha) for Val, and Len an

I F’éampq%oé%ﬁlﬁg%q %%Sﬁ%quabe}ow-eﬂtweglmm thy peptides of the invention, and

3 . . . ;. . . . L Ar H ’ . .

N“%{"ﬁg‘f‘gf}g% ?%%q%ﬁf%ﬂ%néﬂ%;}%gﬁ%%c%nﬁgﬁly%f treating a peptide

Nineludyigatheaseggenee shbivASA) ore st $BN, TN 10:2, 3, 4, 5 or 6. Where the

%%rﬁ%l | ysbne (Hyl) for Lys, WO 2005/040200

i HACHRGAP be swEhesged QVITWW?S/DN&W@DONQW ﬂle{; oray be prepared by
- - s or I o, . .

Hifdond o BRdMrmiliEl DXURER (e dlidtFea PN ulaBingsis) yy mocteic acia

\ableculp imtienéatiop he apirdl R #quéet sibWn iR one of SEQ ]DAINos: 1,2,3,4,5

a.

N- gt hyl gl yci ne §1M9GI y, .sarcosine) for Gy, Pro,
NIiFe Oh § ISPRUSRER tehkas homnalegy wish ond of thaotoquétices of SEQ)ID Nos: 1, 2, 3,

(Ri0R P cRblatiof o Bt Senfh € Rl )t P e i, This s o
Qrarticulrirtyeusei) pfooess Lﬁ)ﬁ,préﬁaﬁngﬁfiribhﬁé. AR fHeldaivk 1 B8cess is de novo

Egg ) and et hi oni ne sul foxide (MSO for Thr, n and
fraic )fpél%qqlﬂ qﬂ@i&gqlq;cp aeifl molgovtertha} encodes one of the sequences of SEQ

tTh Rybpheny: ine, halo (F . and 1

P Y 2RO BES oD sed B s igmeloePs frdne of the sequences of
BT 1D Neet hat 3 af 5 bo@ Blandl eg@bisith OF 1R Bl i

of the sequences shown i ne %{%(3 I D Nos: e?’;?‘é’%%%?{"4ﬁ,&gce” to obtain
dhe RePHEe. ani no acid substitution to generate a variant

is called 15 al anine scanning nmutagenesis as

descr Thegepidefoi Hienghartionrnitht i Va8i At 8PdnsS6f 188 &6quences of SEQ ID

FES: Tidas: &r 5 29k Bropicnll ey o ee O onp @s ranre soteetatias amino acid
Eilﬁétimﬁ%ﬁs Me@h%ﬁgée}%eézﬁﬁmﬁﬁg .og %{%%)geglrsgtég%/ sq%ﬁﬁt%ﬁto{lsa Lre shown in

or negatively c am no*aci
Tehled detovon of the amino acids with the surrounding

Table 1
Original Residue Exemplary Conservative Preferred Conservative
Substitution Substitution
Ala Val, Leu, Tle Val
Arg Lys, Gln, Asn Lys
“Asn Gln Lys His Phe Gln
Asp Glu Giu
Cys Ser Ser
Gln -Asn Asn



envi ronnent. Those domai ns denonstrating functional

sensitivity to the substitution then 20 are refined by
woYob9skdsdong further or other variations at or pb@iathh&/e01461

sites of substitution. Thus while the site for

i ntroduci ng an am no aci d sequence variation is

predeterm ned the nature of the nutation per se need

not be predeterm ned. For exanple, to optimze the

performance of a nmutation at a given site, Ala

Sﬁgpni ng or random nut agenesis may be conducted at

t target codon or regi'on and the expressed Bti de

screengt for the 25 opggmln,cggggiﬁgti on of degligred

activity. Phage display of protei'n or peptide

li brariles offers another nethedol Ggly Mst, tAle, Leu

sel ection of peptide with i ngbgved or altered

affinity, specificity, or st lity (Smith, G WO

2005/ 0400 PCT/ AU2004/ ( 1) Cun in

Bi ot echnol (2:668-673) %ﬁ?ﬁ@?ﬁ#ﬁﬁr ot ei nsI,BJ

displ &d in a nonovalArg Glgshimon as fusi ons Akgth the

M3 g I1l coat protein (O ackson, T, (1994) et al,

Tr endg\q%‘i ot echnol 12: 1%"“1%%5' %an be identifild¥ by

cl oni rgheand sequenci ng tevac@id a3pondi ng DNAjpackaged

in the phagenid particles affer a nunber of rounds of

5 bi ndltag sel ection. THdypeptides of the inveGliyon may

be presoared as the free,acid or base or converted to

sal ts“6f various i norg c and organi c acids

bases.Thpuch salts are Wethin the scope of thiS§r

i nvention. Exanples of such salts include amobni um
metal Tgplts |ike sodi diyr potassium cal ci um

magnesi,um -salts with ic_bases |ike 10
di cycl'ohexyl am ne, N ng‘{‘%heolfghﬁ%m ne and t RBe| i ke;
and satfs with am no agj.dfe] W& pRLIAAI Ne or trg&i ne.

Salts with inorganic and ordani ¢ aci'ds may be TT kew se

pr epar, I usd ng. hydr.ochl or.i }
Ry oh oted Yooy YRRt 0 NGBHGE el on pagurally occurring
- amirdvaaed ndsidnes. CorBbhil enBEineired dhMAB ks 3ol BR ddtBeoded by the
Non-t oxi c and physiologically conpatible salts are

genetic adadngjudgsef ul , al t hough other |ess desirable
salts may have use 15 in the processes of isolation

- and praifileatipioacid TAedpibp Ghdandrdypj ncl ude at | east one
car bohydrate nol ecul e and/or at |east one lipid
nol eciﬂanﬁnofﬁmememdg@rﬁ)aﬁérmléjﬂ%ﬁ} | east one al kyl

group. One particular application of the pepti des of

the i nupMdbafric $AbRRIcd fb?@lét,%@ﬁ,%}ﬁlhgﬁ%egt%gp% | hino acids;

proteins that perm' expression o ogous

pept il . Ay i a as. . .. . .
Lact o% %ggﬁhgﬁt%ggég%%%lf 8%@%%5%}%‘%%@@}@%%@&38@8;
and _treotogoccus az iih& surface of these bacteria,
or it EUHOPRIHBARA LI dodeRs ved therefrom Fusion
protei ns, can be de_by the chem cal synthesis nethods
descr‘iyﬁé’ae gine (Gg) &1 Yalapdchen and Heide by

reconbi nant DNA techni ques, for exanple, wherein a
nucl diomagegining(filas} fordArgaoddiysty t he peptide having a
sequence shown in one of SEQID Nos: 1, 2, 3, 4, 5 or
6 i s ZaBrdamymdpropionicvril @Mpryor %, aepen®HeRdi ng a

het er ol ogous protein. Expression of the vector

r esulN-sthiylzljcif: @@@Lﬂﬁ(}q , BrbCah i@t i on bei ng produced
as a fusion with the heterol ogous protein.

N-ethylasparigine (EtAsn) for Asn, and Gin;

Hydroxyllysine (Hyl) for Lys;
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WO 2005/ 040200 10 PCT/ AU2004/ 001461 Three broad
classes of fusion proteins are contenplated. The first

wol 86504050t hat  wherein the fusion protein i ncbéﬁl&%zﬁmmﬂum

pepti de having a sequence shown in one of SEQ I

1, 2, 3, 4, 5 or 6 and a heterol ogous protein, mhereln
the heterologous protein is an antibody fragnent or
another high affinity nolegule. These fusion proteins
may have 5 application as follows: in binding to and
i nacti i ns; binding to and
blocklﬁg;gﬁ%ﬁ 3%ﬁh@$%5 %olonlsatlon determ nants
such e, |nbr|al adhesi ns or other cel
surfagé(‘?‘ﬂﬂr% YPIH (Gélyp; aypidoy PraySencaditscess;
bi ndi n o and bl ocking host nol ecul es that serve as
r ecept glaisoleicinsdAHeonlle, Inuc awbVakini sis;  directly
killing mcroorganisns; binding to cancer cells for

t he pup-pusdnafhedylalshing for ARQ; chenot her apy conpound; as
in-vitro diagnostic reagents for use in e.g. ELISA

assay N-radthylgRciik (MeGhA9Re8ind) HEGBE DS, Ala-

vi sual i sation of a diagnostic’targét in a I|V| ng body;

or as wi Bleﬁéiﬁégﬁﬁlé yné.eagents. Exanpl es of

heterologo S protei |n this class |nclude t hose

ﬂﬁfféﬁ%ﬁ“@ﬁﬁ@e‘@@a : S b GO P L eer
K Ma JK, 15 Ha
L In %?%“M@@?@Dg\# p"ﬁge i aﬁmﬁ&ﬂmwcq acpggggf{;’[“

pr oduci n g(sl e- chal n antibodi es. Nat Biotechnol.

2002 R}Pl iSMR, Beninati C,
Boccaner a M I\/ledagllnl D, Spinosa MR, Maggi T, Conti

S, Madliraline (Zit)ad Besthianitic suFoxide (MSQ3, fo£8ES ¢ afd Gln;

Pozzi G Polonelli L. Reconbi nant Streptococcus

gor dom-meﬂgmpmumamhe {RIcPYEY, Wrime gy%mgmmﬁ Ml (Eaty, Br and 1)
g Jnt Rev | mmunol . 2001; 2 75-87; Souriau

ene ourylphenydrenine for B i bod| es for cancer

di agn05|s and t herapy. 2003 Expert Opin Biol Ther
Apr ; 3@2yseB805ndBod Rosdentificatianayf :Kresﬁlmyof.@m oftthé segheRdes shown in

t i bodies, AmJ  Cin Pathol.
%@ﬁAﬁPS ?9%4? S?ﬁ%gftgr aning; acih FIbRfitutiondigrasnerata a variant is called
el kA0 g 00l U S8 0] 559 S
Ml@ﬂhﬂl(@&ﬁe Hems mo:esqjummelgnoupw of tmdgst fesithps iate idvvifieg (ag charged

eque of SEQID Nos: 1, 2, 3,
G R A e B’r L) andheplaosd e meutrdl or negatively
0 u :
R L T ——
¢rivionmegnio a‘hbmdcmhmmmddnsoﬂsgtaﬁhgﬁmamm st 6 fo ﬂk@'sﬁbstltunon then

%*é?%eﬁiw ifeodbeog Ruther opUeRuApeRt a8t AbG (5 Gorios bf substitation.
R R e RS gty P S AR T Syl RER S Breyrmined the

fatwre lodtthe mu‘té%:oﬂ Heactk eaeedhyt be pagesimiteal Fee Eﬁﬁﬁﬁle affoptimize the
Ki I S Ba | us ant hracis. Nature. 2002 Aug WO
(;1 mytapery ANUEDTH/ 560 Abscapningsirgendym aguta@nems may be
C \V/ % stic |let haI ffec
*?&‘W‘ﬁ at 46 e G0 oregion IR Heh S5 sl Poptide fbened. for the

optifrfabcanbinatisr ofldebies] apfivizgni ci | | in-sensiti ve and -
resi stant Streptococcus pneunoni ae strains. Antimnmcrob

- AgentPhagd 8iEPIaR OF pratBidSor peptide libraries offers another methodology for the

selection of peptide with improved or altered affinity, specificity, or stability (Smith, G,
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Jan; 47(1):375-7; Gaeng S, Scherer S, Neve H, Loessner
MJl. 2000. Cene cloning and 5 expression and secretion

wef 20b4/GdoS0ol @ nonocyt ogenes bact eri ophage-| yti c peRzi¥B& /001461

in Lactococcus lactis. Appl Environ Mcrobio

66: 2951-8. The third class is that wherein the fusion
protein includes a peptide having a sequence shown in
one of SEQID Nos: 1, 2, 3,44, 5 or 6 and a

het er ol ogous protein, wherein the heterol ogous

p by i lg: of , el gjti 0t ecl.iye | ne .. .
PEONEI)' G SRR, Bioenp, o HighoEBhE auffiee dilaved in
hefopoedleg Phshidi & fkiBss With M i )

t hose dggcﬂ e eiofs ﬁ%?gﬁ?ﬁ? \%\%?tﬁégt?ifégﬁﬁs‘m’ T, (1994 et
pak clyerdszBioteahinala h2:43-18 3w denidentificdrty glooingcands sequencing the

i ' .] d by syntheti ept, de ssqQciated wt

b baing TS ataelih 168 pBr R0 RS 385k ayimber of rounds of
I BatigSseRtti@an- bi ndi ng protein. Infect |nmun. 2003

Mar; 71(3):1179-84; Aive C, Cair T, Yarwood P, Good

M. 157y I O, LG8 I cal.

i nfecti on%b |éﬁt6rraﬁfaes%bgiﬁrﬁ.%um g{?gﬁﬂ%@% agzj\&h%gj%% g%ld or base or
vemwented tonmits obmarius Snagadnaet srganid geidyt @idhatés. Sakh salts are within

e&iqt ggpe tg.l.acks, a I cell autoepitope. Vaccine. 2002 ]
JUR s ‘“fz%(n I8 Byeutipg, fxamplesspf suchrsalis dRelude momonigmamgtel salis like
dina- a Expressi on PULLT 1.0N -
of t he ereOé%%Mar?t%\fc%tg%pa o%%{r%% %gfg%e%%hi%%élg?i bases like
ulicilohexylamdieg 2-mettBi-Dielacutnifis pid R tikei dBRahs Wit hfiino acids like

+ 20 .2002 Jun, 25§( ):16-22; Pal S, Davis HL, Peterson EM

JFEEIPeNRY A¥sig fhyinpregpic apdioseapie acikls angadbe likewise prepared, for

t e ag! ' Jatd j or .er rane . . .
pr ot g%ga%%/ﬁgg?g&% R@gé oliidgdgg%rg%ymfcu&g}éﬁi &’E’g&o%n_ trifluoroacetic,
aﬂqathmﬁlfonici umaKc, amplem dambNe andngheelik& SNohSSxic aﬁl&'zggﬁsiologically
an |nt,%ana al chl amydi al challenge. Infect |mmun. 2

SepPatible saligars partiquiarly; yspfuh calthaueth othes dess igsirattie salts may have use
izig f qbéﬁs&%?'ﬁﬂﬁoﬁtﬁéﬁmﬁ?aﬁéﬁ of a peptide having a

uence shown In ohe O QID Nos: 1, 2, 3, 4, 5

or 6 with a het er gl 0go rotein, ., irrespective of

Che f (8 eGPy Hacds @ 16e) o6 Sapboldrate milsas. andlpy gt least one
wpRf Mbleahie. heterol ogous proteins involved in the

i nduction of immune tol erance and other nodifications

of i t ; ' irect inhibition

of pan Ao AR, her BRCADEGEECCT bl

protepn. Specific ex I i ncl.yde fusi on, protei.n .

havi ng s Pagiclas aRpRGaReR of Preinebtifles of theray prbiongs their use to provide

fusich photei thataPsindit kxbrdss Hurd R -positi

2005/ 540200 12 Botudit bbSeiGEbrR b RE8u! RFHIE o Sram-positive

bactgrig \suche as nlestbbadiling, 1Lacomeptun, Bifdafowviestum, oLeuconostoc and

§"tjgi i% %¥anovi Lin N ang jnteyleukin 2 or y interferon .
GUOFET R, ¥ f SBRERSEoPh e PATaAnoOF dMbelitye supstatant derived

Wafedione. Fusion proteins can be cl eaved using

chem cal s, such as cyanogen brom de, which 5 cleaves

at a : i onij r am ne i cl eaye .

bet meg%ﬁ%ﬂnﬁﬁg n a%agl b&%ﬁreg@'iy%ﬁ gi?e’%%amhay‘@g?%%ﬁmﬁs des.cnbed below,

orethoyriohm do tmddS by RicORBRNEAIPNA Rehiies Ofor @RaMARE WIRKIR a nucleic

ecgi:odl ng thesg ami no acids may be inserted just prior

3oifl pRlecle eppering thersplidahavingrsiqhgned shovadnione@f SEQ ID Nos: 1, 2,
ept kde. t i vely ne._can enpl o r,ot eolyti c )

%)Iga%gfge?o ﬁagg%%\{%_rao}/%ci U, WEReR R Meoding g _ teglogaps protein.

]'Tt_xpr@sﬂﬁ;ejf}%hé’tﬂctdrlréﬂtb @fthe pepiac\iT @6 thedntiBR BB po®ude as a fusion
ar ge- Scal e ' '

with the heterologous protein. |
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wbBhoskfigroPr ot eases such as Factor Xa, thronbig

Processes, Ladisch et al., eds. (American Chem ca

Soci ety Synposium Series No. 427, 1990), Ch 13, pages
subtilisin or its mutants, and a nunber of Otﬁg};ﬂgﬁoomoum
have been successfully used to cl eave fusion proteins.
Typically, a peptide 15 linker that is anenable to

cl eavage by the protease uggd is inserted between the
further proteins (e.g., the Z domain of protein A

A ot FESa0 B, IR OF R B 258 cpFme Rt dde gt class s that
t Wdeteiike fusidrEprotes Bchdds Q?E%i?ﬁﬂla% :Qﬁélﬁ%?&r Shg%%ﬁ. one of SEQ ID

fragnents coding for the o pr ot el ns. ot eol yt
cNetvhde3oh 3 ored pret 2 heterologeus ipfateioh, fdesieim ther lett@blogous protein is an

conkai:ni the correct..ljnker. can then he 20 carried!

out 0 ﬁy eﬂﬁ%ﬁlgpt Ph &mﬂ-ﬁ Ti Q}ghf malegule. nlhege fpgan proteins may have
I fsplie QifbrO4s ﬂ)ﬂﬁ%ﬂiﬁegjnﬁh@ r 'Jlrtip i | A&l bindi

the invention may not be tg?é‘gei?%“ﬁif 0 ggﬁ”@\ﬂﬁ% gﬁm%’ binding to and
@dthagenic nficrobe wojonsatiom detéhminantshsuchp@chifibeiae, non-fimbrial

pldng
o) I inker..containing.the cl eavage site may or may._
R of WS G Boleclyte Pudlved Y Hhectinul e gracess; bitding to and
debeing Rest WhRbduRd: FHsds ' O i isms: di
denat ur ed tand T efsot%l%lt:sg , an g@?&tgg%ﬂggf{ﬁﬁé?m%ﬁg%rgorgamsms, directly
prillingd arieroorganismsp tiyding bief eascenr cellS @it te PuaREYSf docking a
\@%’ﬁ enat ur i nglF?igd tefol di,ng are needed, typical lE)f,
tHeTpeptPd TR 4t BVl Haghosi keserals dOor usedn el ELISA assays; as
GHARM g L8, i reflai) iving body;
buffer, %10 nt a_irera:lgé}}g? i?o‘frlmgiiﬁr?% l'e, (ril*g?&%gg té\l%gp%lxz} %Yl?gé) ody; or as
dmpinetisiocksnistry oeagghist xainples aft lhlbﬂeﬁolamiﬁowokaﬁ@ (\jmthm this class
Latl 0s H ngd .t egperature, such that the peptide is
RS e st i R 1 Bt i o Mrontiol Bitbar A, Delwar D,
Red/ 0Pdkbd er ppn t pi-ns
[ nve%ﬁ% ggﬁi"ngl udest Ig’sé’ e&ﬁiﬁ% I%Q{lﬁee?épﬁg%eﬁ %?ent“f?grd C, Ma K,
iHagnarstoom IsIif sitte deliverya of padsbieninhauiitg b 1heBacilli producing single-

hal.f-1ife.such_as_j nogl obul i n constant region or
B8, S0 NSb BIooRBg 2. W00 1 @esrk| MR, Berinati C,

B3, 0fcdliP DOy R A, 1k 90 CREG'SCMISLBE Sy De Bernardis F, Tet

descri bed further herei n. bep
B {rastencoty Roed &G, iNeloaelido Receralyindot Straptecdsyuscivedingiafbr mucosal delivery

j - by ..empl Qving .r econbi t.echnol ogy.

LI b e BB, BRID R O 537 Souhat Y Budson 23
Beootrénsits antibegiecif@l bancaobiaghosiosrl INMHEC 083 Expert Opin Biol Ther
re{%gé)gdl _flgr iggi't %e.g., | ess than 50 residues) _

BUpi P08 Rom 38 Srasy GGy Wowaas V.ol M  wsisaager antibodios. Am J
@R PRhEICH s YFo s OF N -y m adi pi

o o3 1P B Mt ey RO M ' B e tcatment of

qne dPure@pif dfol Ther| 2008 Eeb; f@pad-ses. When reconbi nant

procedures are selected, a synthetic gene nay be

constThicéeeohdlelaftoiahall wherbi! e HisiOR N ofBRY idkfad¥ 43 pHide having a
by, for_exanple, cassette nutagenesis. These

SetReE shewn it enelof SEQHA Nast 1h2y 3hdy Gior. 6 Sad af lmtérblogous protein,
ry .general prqcedures for, chem cal .

WSOl ¢ fera BRI Ploteitl3H € i RIS 56 P B, dbecue particularty
syl o ecificeDR kelting YaB@risObIR TP 8y | c

as that.hpe;ne?gfl y %5 delgcri b%dlﬂﬁy Mer 1 F}Eﬁsg‘?l @Arlﬁxamlﬂes of
lysies ity shis clgss inglude those d&kribed inhough ot her equi val ent

chem cal syntheses known in the art are enpl oyabl e.

Sol i digehettieVAy MNovek imittiod fonédnitdl §shithdgefi® batferia on human mucous

C- ' i.de b l i d
gl A & YA SFh 2D Abra8T w07k /Seueh B teepn D, Fischets

VIRACbhAbridalt %%3 Prgltf#n.acﬁagéétsb){n@ﬁl?sc o PATe N anthracis. Nature. 2002 Aug

! 1l
a- am no- prot ect ed
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acid by an ester linkage to a chloronethylated resin
or a hydroxynethyl resin, or by an 20 am de bond to a

wBHfo/@si0 or MBHA resin. The preparation of tBerau2004/001461

hydr oxymet hyl resin is described by Bodansky et al.,
Chem Ind. (London), 38: 1597-1598 (1966).

Chl oronet hyl ated resins are commercially avail abl e
from Bi oRad Laboratories, {R chnond, Calif. And from
Lab. Systenms, Inc. The preparation of such a resinis

d i tnal e Sali Ph Pept i
oot P 10 S e e o «
Grrayhtinatioh, ofiphagellyfic eBriAnandith/Bifrdn® sbifl1$dPBR" ﬁjcﬂ{i%sensiﬁve and -

comTercieSaI Iéq avail able and are generally uséed o
witestapth, SiFatoceeys pprepsided Striios.n dntiprichels | Agahtdh aGhendother, 2003

u it ] th -term.nus. The_am po acids .
AT GRS el O it 2o O floming and
kexprassion andhsscedtion§ 8f Lidagrid GaBLie '  enzymes i
%% met hod i nvol vgs gonve‘rlti ng %jfﬁe‘éjegrgﬁ; n%ﬁg%ﬂ‘%gagggg%ae e

fagaequy dactinahppliBoviron Mierobidl 66295 b8xy| gr oup nor e
susceptible to reaction with WO 2005/ 040200

PCT/ AUZe0hird 1256 is thattvakertinethe Nusiom picialn aiblidesds Pegtide having a
the amno acid

f the tide fra t. For exanpl e,
%8%‘}‘38%" RaRvAL 1T enf ©loSEQD, Shbh%agfﬁi"dé |y 6wkt heteralpgaus protein,
bEE i i it s oL r henyl
e Ao 006 bfortin) 3 cafly 6F eHlRb8" L Bifeetpie Hhitume response
@etinstoindedtian eandpdisedsey [Exahipiesi o heterologeuspisteins within this class

chlorides. Alternpatively, the amno acid can 5 be

s 28 aerotiRECiRt BySmibh P King P ctacs LA Peacodk Z, Tavbman MA
ImABodeniGiy! er. tiacl aronhenyl.. . )
ester ?g.a dggna?lg% %%ﬁ h@%%-%gsiﬁgl?c%ﬁﬁ'pgyﬁ}tﬁ%:pﬂ%ﬁ@ps associated with
puiabye tmminhgaininayts wegions of Btrepficbécus Ynutdk 8Ric8h-binding protein.

?Pg.r frog@hx&;ox benzotriazol e. Another coupling
¢ Wy S 'glér):wg@m &live ColPaimgd, Awood ug;hGood MF.
R LBV Mo M-8R R Bhon by dprmmpse) immunisaton with

z pepidengecin® thag ecitains ADRAEEDE] M ploh9s & kil lebRGnd Bnd
art, ,are disclosed in E G oss &g Mei enhofg?, gprhe BiBles 2 T cell

BUPIIORS : Vacrimey 0% Tun 21:20(2122) 2B Hi-8%5y Sovimd. Feinanddsj RE, Sousa de
dsy o ' d. Fornmation, (Academ c Press, .

I?\flgév%o%i, M@g—k&%@gﬁ Olﬁxgresgo? e%%&?%gc 0%t qfhdhe recombinant

avtaopaticoggnio HackirichRC ik Eifle SldtHa R HYEShd E?Peﬁ.*ﬁotem Expr Purif,

Qg)ggt de Sﬁsnt hesi s nust begg; otected during t
_ H:“F‘@é( d4c3%; dial Se Davis Bt Pefetion IBMy atecta Baga LM Immunization

-anm no functigon. It should

Y e ik 88 oo BGlE sl Phoni fiadic pider St proten by

- wseat CpGeolipodensghiaditotides @k bR Aafuv & ShRRe§ ectgpsrétélﬁﬁpél Hhhline response

am no, , carboxyl, and hydroxyl) and that
2eREananEmasal sblsmydiad challenge. hefegmnent QD0RiSep;70(9):4812-7.
suitabl e protecting groups to prevent a chem cal

r eac it wull terudestondrthatribe atvestivat coﬁtehﬁ:laﬁ!g ﬁ:!lé“ﬁstﬁ&tdbépﬁﬁe having a
ui tabl e

initial and subs % ent coupling steps. St

sefusPes oW 18,00¢ ﬁg ; %meozol,i %%s HeS ar 6, withansidwterélbgehs protein,
irh ' f T ' . Anal ysi
S of o BREAP & oo B Brafthly Paitfntariyapetil are

h@erolggous npBtEsi devobysdt e sthe” idAGRIE BFC imBaBSS tolb@Wee and other

Y&aﬁ 6981 . In the selection of a particul ar
MOCHEALNE H Prse stst Hinelinn ead he ditestl inhibition of pathogen binding
usiddh DER BB 410G HRER,] Re fol l.ow ng general rules .
arg]e foll ovv_ecm.)é An a%}é{rﬁﬂﬁ§p§éﬁg% s ’ﬁb&ﬁ‘?eofhﬁ“s tein having a
sequertteshovie imonemof SEQMDINGS: A2, 3)6) 5, s6lahd () ehe der p1 antigen from
conditions enployed in the coupflng reacting, must
readily renovabl e after the coupling reaction under

=O
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conditions that will not renove side-chain protecting
groups and will not alter the structure of the

wpeRbs/dde20hr agnent, and nust elim nate the posspPilaithdanoiss:

of racenlization upon activation inmediately prior to
coupling. A side-chain protecting group nust render
the 30 side chain functional group inert under the
condi tions enployed in thejgoupling reaction, WO

2005/ 040200 PCT/ AU2004/ 001461 15 nust be stabl e under

D AR TR L S A —

canpirttrdeairo? drheinfteferdre thodiied K/ithCh qle&@@lbﬁ Pﬂﬂﬁﬁ to be used as a

reaction conditions that will not alter t ructure
oYaccH. peptide chain. It will be apparent to those
skilled in the art that the protecting groups known to
5 be uBuwsion proteinspapbe diRasednishifesdhemiédls, sudli s éyanogen bromide, which
éaCtIVIt wi.t.h the a ents _enployed for their
OS2 FBlethioning, | &, J@é@immm&rwberdt clegves befyeeen rshAsn and Gly

A2sitifid.P |

bi plhenyl y |§s.f%|lod%dpy )%%a&gony 5nre§h?/d°|l§/’g)f alhe) Budlepfide base pairs
camoding thesaumihoumvitrmay belins@ted just@stibritb WRS 5° EX6 the gene encoding
pt{loaect ng gpoups such as t-butyl oxycarbonyl (BCC),

onyl, adamantyl oxycarbonyl, and
p- nethoxybenz onycarbonyl are less 10 | abile and
requi reterdiveln ong C@nrm@maqirotpolytic hclesvage of fusion protein, see for

0 C C,, Or trifluoride
S gplOCRRG dﬁf‘%‘%ﬁdff Rilcp o Bt Malepiar quebpnioms 1o Large-Seale
EB6ds) DNEdigIHost RmescanP @i ?%h%ﬁﬂ
grre hal %)bgﬁzyl o@sgﬁgnyl cp nit r%%?e(zn(zngl X caé%s lﬁéeﬁésNo 4217,
d??@)@ﬁfhklﬁl Dﬁ@ﬁ&%i‘/ﬂb and i sopropyl oxycar bony! , are

even less labile and reqU|re stronger acids, such as

hy dr ofestedskumrchde Faﬁtyrﬂ(@,gﬁfbniﬁ@,l”ﬁhd%ubﬁﬁs@%% mutants, and a number
tlfluohoac tate in 15 trifluoroacetic acid, for their

PE PEhe: %15??@1 fucecssfudlysussd dp dlesaeufusioni proteins.dlypically, a peptide

Ut S BRSOl o e 0 e e

protdinage.of Itho 78 dyinait by !pﬁtitbiﬁ@l&}) afd| theFpdgilde ¥ theBRffention. Using

substjtuted CBZ, such as,

Fa5p %@hm%xw@pé@ﬁgy the. mqlﬁondgbbmpmg/mmbngnhe linker are
d

i%Sméah oxygenzyl &%gfg%ﬁyqaag%om h(foéjﬂ%gﬁzghe%%raﬁ’rﬂ@ﬁﬂ Proteolytic

QEMgd o tHeqraatd iz iEie Fadib Piditsin containing th t Link
2, 6-di chl or obenzyl oxycar bongl?at and the Tike: (b) er can then be

%ﬂ“l"?ﬂ’ﬂ% o8 eitherdhe ﬁﬁ@lﬁtf}@@n profeingirithg refluced oy denatirediision protein.
BCC, t-anyl oxycarbonyl, isopropyloxycarbonyl,
2 ( p Hi@ph%mlﬂb ydf)the m;mbmy neayyout 20 pydperly folded when expressed as a

and_ the Like;, (c) cycloal kyl
§18 9&9 é}e eefic ﬂi’ﬁp gcé{}@%ﬂg& the c):lleavage site may or may

| d
ﬂé’; 213 gﬂ%ﬁ%}?ﬂlg % carbon vl Th&g %(%}E M%tl%%%%‘g aé%%rnQ}F S%ﬁ]epmtem must

ber defeturatlarsl wfolded, podtif sd, i wigsthey thegRSprateBEXaRs enffb¥ed before or
a&% for the side chain am no group present in Lys,
&%E6n may be by any of the groups mentioned
above_jin (1) such as BOC, p-chlorobenzyl oxycarbonyl,
etc. fuing 200 refoiring meowedd] 4mcauy {h®)peptide fshteeated with a

t %@{ﬁl” %%EQE %H%%%gﬁ #}{ﬂqb@r oﬁlﬁ%t L On JT\%Ytb a reBXx jl;nulgfer, containing, for

eRarpl6, rédficednt @miaal ARGt of Bhi
2,3,6-trinmet hﬁ - met hoxyphen;/)l gult?%%/ne%the aé)&opﬂ(ﬂ&fjrauos » PH,

apd fempeEatyRpdTIsR fhat gheneptids issefoldedibo itsamativy struginmmt ect i on
may be, for exanple, by
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5 C1-C4 al kyl, such as t-butyl; benzyl (BAL);
substituted BZL, such as p-nethoxybenzyl,

wor 00d/4s8R8Nnzy! . p-chlorobenzyl, o-chl orobenzyl PC@{H}&‘%MOOMM
Y Y

2, 6-di chl orobenzyl. (5) for the carboxyl group

or Qu, protection my be, for exanple, by

esterification using groups such as BZL, t-butyl,

cycl ohexyl, cyclopentyl, agg the like. (6) for the

i m dazol e nitrogen of Hi's, the tosyl noiety is

sui tab l.oyed. .10 for the phenolic hydroxyl .

gr oup 9?1 e?;ﬁs,lg%pﬁqt?ﬁ]seﬁ’f @?gmé’?lﬁ{?ﬂ@ﬁ € saose wherein the peptide of the

t erivenliorOisARYEINBY proted hawiy Wllongd RalkY; sﬁéﬁ— i i

chl orobenzyl , 4- bfr)om)_benzyé, g?ég%lg’kedl chl %Sro eﬁggﬁlo?%hnconswm

s thgiarptheninoypoglomin pgiehs mitedhipy tfagitimg group is

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

gr oup Efandples ofiwais of makiiigition YMding Sre AESEAAMheriRrein.

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

| ef t  UTty sepEaEssE thé ERbnddH ddsBgbddniy i i
1$tps nfid I QV% F:ﬂ]':l’_’ﬁg Q%dt%bﬁr chemical synthesis

p- met hoxybenzyl is typically enploye mn
afh b erployingerpcombinant BNgx tichuslegly. aFhesd endthads are known in the art.

e G
&) fesidats) %Fﬁdi&%rttﬁoieh&n%ﬁﬁ% b 5evd A28 AuShal aérlxjj%'xg acids such as D-

chloronet hyl ated resin according to the proce
f bty Qrniihingoamigio adipie heid Glndrths tiky Reedtmbinant pfiwedis are preferred for

[ bS] i sopr | carbodi i m de at apout 25C for
IO HRbadsS, When, SOREBE Portvies w6 selbu fy Sithetingene may be
Riohsthictiiegs e Rfthd i :
P ol PHevB I R AU gend My B8 FBHEP Yy} fof Wkample, cassetto

tRytegeneTi® ad besec procedir¢sTRAY  descritetihfilrthioe hédedi. i 8& @rth below are
nis carried out at a

TEA al one. The 25_d tect. ,
R el SRt tortiesl AHube G ROEHSsP B theduvention.

- Ot her standard c] eaving reagents, such as HCl in

di oxaREPUGEHareyRAY Breparrd usingsolidphwse sysfiesisf such as that generally
R EbaP oY MR8 Phiab B e 20641 e lionshyatigr cquvatent

chemivail syafhetdsckrwalTin e Ok Gk Sy bl !ﬁ%ﬁd—@&g& %gﬁ&@éié‘@s initiated
a -anmno and side- chain protected amno acids are
Egtpthe C-trmpwis s the phptidet bye calpding edprotedird oAsniab acid to a suitable
?%%%legﬂ%iv Lo ad%ign each am no acid separately in )

- YAt fEErLe W P5Bped byrataching aprnpiBe-protected amino
86d 8% ah Qs Ghink t hA- e i.zer. .The
sel! egt ion o?i h%%ggoaag%%lg%ﬁ%a %aq%{gg% | %r;fy?l €yl resin, or by an
guidaibond bea BEA resif ot MBIEA resitPdMippepatitioh §ﬂihbiﬂ9'liﬁ>_xgg1ethyl resin

a .couplj reagent is N, N_-dicyclohexyl carbodiim

Br dﬁqc}lgﬁipﬁ’g’pﬁogg?%adﬁ AldeChamscfngdr chasidosd 3% nbSPel P8 (1966).
i jd u € S d inte the,saql i.d- .

O 284 PP o SR Sl i anle o Bl boratoris,

Righmond) Galif. i Anda frondliliat Gﬁrsteﬂb,nhichﬁlfeloﬁ:@mﬁﬁml( EMehclPl resin is
ete coupling

‘g_%ﬁ}fé or mxtures thereof. If inpong .

eethed by §tavyat gbabi | Befid PhassoBentides Synshesiss dFivefrane& Co., San
rEhENea! ] ' ' to th .
S 1oeor TRebr ITbPB; BHAC b iR sBe Rl oy B Shnmercitly

availgble agl are gendrally wed @A WidnAHE desHed:! {de®e i
nlﬁ)ni.tored. géapreferred met hod of r?gw ng i?%esgﬁ%esmedhas

be . (
ag\Impypsuiuted; amide at the €-i§rmimgsr i n reacti on, as descri bed
by Kaiser et al., Anal Biochem 34: 595 (1970). The

c oup(Tha gmingeenidsoars coupledto the ipEptideechaim nsing tteahalidués well known in

' L. known thads, for 15 exanple,, a Bl OSEARCH
ﬂgag{z;gg%'\é\% ifa%n Ht(ﬁ.ggqug? boncﬂs. One methoém 1mvoives converting the amino
acid to a derivative that will render the carboxyl group more susceptible to reaction with
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Upon conpl etion of the desired peptide sequence, the
prot ected peptide nust be cleaved fromthe resin

pand all protecting groups nust be re
W@%&‘?{fz& 200 ?@ﬁ@ﬁﬁ%ﬂmlm

eavage reaction and renoval of the pro
groups is suitably acconplished sinmultaneously or
stepwi se. Wien the resin support is a chloronethyl ated
pol ystyrene resin, the bonf 20 anchoring the peptide
to the resin is an ester | %kage formed between the
free carboxyl group of the C-termnal residue and one

olire tfire Mederyiiead | agribeneranpl ofthe ppptidsr fagmanto Hor h:eample,sﬁhn amino acid
N L g T R

CaRahlRoRmieeakigyan didr@orhitBKadec-8Aty10f chloroformate,  isobutyl
penetratlngtheresm matri x. 25 One especially

cvrefireate, pwaloybchlerids ox hbaﬁcmbchloquhﬂltmmtmly, the amino acid can

TN IR S IEHE T T —

r@f@Vﬁ elﬁéﬂuo@é oIt dshi, 8 %!Poi)heﬁﬁ%%r Q?@h?ﬁro&?étﬁclmnnde ester, or
reagen wiill directly af ord the Bal I'y deprotected

payssict formpd drom hdiydiokgbasetriazdlat ed resin is used,

hydrogen fluoride treatnent results in the for mati on

of t heArotlee cpeplinighaethod dsolvéhase shestiabidystiplingrzas such as N,N'-

(ﬂe thps used .30 hydro en fl uorlde treat ment results )
yylpzrbediimide o N,Ahrdiisrprapylsratodiimuide; (iher @ppreppigte coupling

t %g&é Oaég é%gteﬂlgﬂf"g Jk@(.)%%e an daqé % IEM eﬂ%ﬂ% g%ﬁ%{%ﬁnhofer, The

d-"razptzﬂﬁurAmljzdzs StrotthkeanBilsgyy Vandy eMbjka MéethodsfNPeptide Bond
%r otecting groups and rel ease the peptide fromthe

QEnafio GrpiciPsess NPV Ptk d 9ZPkave t he pepti de

W t hout renoving protecting groups, the 5 protected

pept i deshogkl be tgngnineibthgbthawt-tminol greirs of | @ayh einiha #ed employed in

PR enBBr R T Bifted e B SR eriom o prevent side
eaHchons hvoB)“nQéJ Rhdif 2BV WlALRS fuﬂﬂfﬁn”ﬁt Bybu@Shies Hesrecogmzed that

then hydrolysed under mld al kaline con Itions

- gértain taimncf r@ds @tgnmbadive seetvhaipl fugetiong] gfps (eg sulﬂlydryl amino,

PRty o5 bRkl R Gk AR ebriimgl s Bitalsg be protected with

kit p f&t&!uﬁg e olhRy Pfi‘:%ntpa J:ﬂe Elt ¢ %Utbb Bh! Yol S&ciiring at that site

techni que fof Trethanolysis Is t ore et a
Bagg bieth theingtial End shbsednent chegding S;app Suitdkle @miectmgcgrdups known

Mej,enhof er (John W I NY. 77 518-

i A s B s Y Miiouofirn The PirtileSaAngloits, Structure
and . u . i s

R e ‘R%Eé?‘ﬁﬁ’? B FUATCAR Gldipt 1R PEATRSGnB, (Academic

Peps, Nbw Yorknd981® resin when the 15 chl oromet hyl at ed

resin is enployed is by ammonol ysis or by treatnent

Wit h Ty dieaztiBetion fof 0@ Pakt@ilart §18c-ERAH | fricibiing! gfd‘ﬁpnfﬂ be used in
am de or hydrazide can be hydrolysed to the free G

pathesring der porfdesndhet Plloving generyr mlest imeg fajloseeds An o-amino
i onal. [t wil

noved .con
1Bl SRRl BRI e, 3t oot fpep, Bud BE powons employed
i therdBupihe Peachifd, NAud KU RaARY rddfovaBROMREr the coupling reaction under
preferenti aII either befor€ or after the pr ot ect ed

qeaditioge that lmterameue fsidgrohedneprotgsting t groups iandt wéll not alter the

Bl oS B iR 58 DR e Dosiy hEtHcemfzition upon
REVRVAENET SN B pridr 18 ToBpIRRS h%&&bﬁ&?%&@ﬁecﬁng group must render the

side chain functional group inert under the conditions employed in the coupling reaction,
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enantioners or mxtures thereof. The syntheses
descri bed above nmay enpl oy racenates, enantioners or
oi soners as starting materials or
“@E?giﬁggﬁates Di sastereoneric 25 products resuir'{mzommo1461
from such syntheses may be separated by
chromat ographic or crystallization nmethods. Likew se,
enanti oneri c product nixtuifs may be separated using
the sane techni ques or by her met hods known in the
art. Each _ of the asymmetric _carbon atons, when

pripstdhe stable yndss therpoaﬁléwm emw@ygbmf Tegeving tesr- mrmprsgecnng group,

B A5 5 1 150 S8R B B lin it e under

Preabtioncadntitionothat Wil @8 RitkBe bgudtiieiof &ld pepidlicaxad
usi ng conventional procedures such as preparat|ve

HPLC (3 R&l1uddi SVieifsd
chr omat ogr apha?gart’éechm que@%ﬁqﬁ Iﬂgés_&ée per ﬁg? [ O%"@o%%s known to
ebechmfigefpr peptide tsyathesic ilbwary o regptiyity sfifli thetagents employed for their

chro a |nclud|n npnocl onal anti body. col ums
mriog el Jie 5@%@& r@#?mdp SO{IBR L §rOWPS ﬂgclh&cmpb@admthy} and 2-(p-
&ylﬁﬁs% R&&Id g lyﬁ he | %‘bﬂ@ rbnﬁaé’alp%ep&@ﬁ%g%d%? mild acid
ts of I norgani c organi c aci ds an

hamdmon:t\ nOthiser podtectimgh ogteuay e suctef ud  ftebutylogycarbonyl (BOC), t-

rear ati.on of these salts and are known to ose
AR P{FaTtRY cadgmanty Texucasbayli and Rraethesbe %Rowaqbﬁayl are less

f r t
158 26 o, BLASAAE 12 G EEBLIE G Rl o boon
itriflaorsdd e recetir asid| fentheit xémoesli Stilhoitler treteethg droups, such as
i.nsol.ubl e;_ or . in So“éi)a Like water after which the

R5PARy-pard ?laf.lm pbrlehengroxyaraanyly grmgiebgzyloxycarbonyl
fcg%iﬁ?rﬁ&%{]’e pr uce n%@ﬁﬁig}léf%raﬁsrggn lg\%g? a&}egl 9ss PRBfe and require

isbonger ebiisgach as hydrbgenf ﬁh[dﬁdehl@y(ﬁl@g‘dnﬂﬁdnﬁdé tor GordN@ifluoroacetate in
salt formof the product may be convened to_ anot her

(e fipeyongesic @&hﬁ‘e fog dheat wmonpl é\é@glg the; clapres af asefuh gmino acid protecting
g& a.?e!% gHired for use in the chem cal synthesis

1'g’ép es described above are known in the
literaju e or can be ‘%{i ared usi ng, known net hods and

known AP PAHEL SP Bafif P RAnSAtRe RBOSFIIRg groups, such as
ﬁuﬁ%&ﬁh&hﬁ@kﬁm%hﬁc WMdd)abB?.n CRRE SubstRER! @B% such as, eg, p-

according tothe invention. 20 In one aspect
ahlorabienzdoxyarbonyc pl-ﬁenmnbmtek)xacqxbmﬁ,dp-ltmmabgnzyloxycarbonyl and

' se n qne of SEQ |
rﬂ% 511?’5 ny?% ’i"Fa’cI ei ¢ aci & #B?@B%l@;ycgﬁpnyl 2,4-
Hﬁﬁ&ﬂéﬁe@:ﬁylb%féa%ﬁ?l %@g&ﬁ%&&@ﬁﬂﬁm %%3’15 12 %96""?11& ﬂkéE@) aliphatic
mﬂathane-tme #0teciing grosmsy) suehcs BO@,tt—amylmmﬂrbcrrgﬂ],nmgop)doxycarbonyl
e.seqguences s SEQ I D

ggg-b?g}lehzfl)-li TOPYAOXYgay EO%Q 'aﬁyloxmrb@ oi“n‘gdhe Alke (o yeloalkyl
éeflagb by R rgte%#e@ﬂéfsvgm es%?r | E%rg&ngﬁéﬁ?%laéfﬁggadﬂaﬁﬁ%ﬁcarbonyl,

havi ng one of t
swt|cyictesyiorydartyinyk tand fdeabylo:comdotylo Mhei greferred o-amino protecting

articul as the conplenentary strand of
Es?fﬁga@{@fgﬁfcgéjrml ecul e may wel |l encode a peptide

of the invention that is a variant. As is well known

i n t he) &nthe pidp chain mnwﬁouw presentdh dys,cprgtantion may be by any of the

3 &38}?51 191419:1 %%d w;a’%‘g%ﬂosﬁé ﬁgl'l, p-chlorobenzyloxycarbonyl, etc.
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20 nol ecul es may be controlled by the type of buffer
used for hybridisation and the tenperature of the

wioufbse40200H gh stringency conditions” are condpbirQiBoddoidct

whi ch the buffer includes about 0.1 x SSC, 0.1% SDS
and the tenperature is about 60C. The above descri bed
nucl ei ¢ acid nol ecul es can be obtai ned from genom c
DNA, 5 for exanple by PCRjanplification, froma
genom c library, fromcDNA derived from nRNA froma

CDNA | pRhrar r_by. synt heti.cal l onstruct]ng, the DNA
sequen Iﬁg?ﬁpﬁg gu%‘%‘flﬂ P of yhgeﬁ OR l}’é"fyebe%%él}ltm» tosyl, CBZ,
( SO yRAY bRSmaf =P8 Y 2 3 Getri 4.
Manual %?Zg@eg.@%?h %g%ﬁﬁ%ﬁl—ﬁgg%?l abor at r;d’ir &3?6 ’tnmethy14
1o@thoxyphesylsulfomi,or BO@ nol ecul e of the invention may

be a deoxyri bonucl eotide, a 10 ribonucleotide, a

pept i d@) farcthe hgdragylcsroup 6f S YD) at TR) piditienf may BE for example, by
!ﬁventl on al so pr.ovides a vector or construct

[

e1rarliy, such s idhudylabenzyl GRAk) sphstisrted BELi sueihes pmethoxybenzyl,
V. t ali j 1D NO,19 or
S EeEBT 2Byt SUNCFaPI M 28 FOISPBE | cos
of the.inveption and fusio rotej.ns ipcl.udin 1
het er gfﬁgg%m_ epqaghogpr e ?fﬂégb O ';&el?ﬂ?@m?rééﬂgégﬁv Br example, by
s TR Gt i .
e eaarels Goaf A% ol BLE, DRRYR et Actopentyl, and fhe k.
ety _ . i i . .
ol ce QP L e PABLRS D SIS b0 UtES: SpBEP uplayed
or ve r ich.can,.b sed.to tra orma cell, for
exarpid) 9 o€ PHEBRE Tih et W I9 o wadeuie sfoup such as
oMY AIPRENYE PdrEBAYDN tiT] 3¥IGORhoRIbeABAY eﬁ%ém%érfzﬁ, or 2,6-
are derived from_ speci es conpatible with the host ce
atehlerebenzyl nisc suitellyi emplayet. t Flos epriefesied. plbiectiegt group is  2,6-

.dinarily,carries a replication site, as well as
g%%ﬂ%ﬁ§%§¥hhich encode proteins or peptides that are
capabl f proyj ding phenotypic selection in

{© g b

trans & 81de chaimaamine grapp wf disaf ety Glog xanghyl d&Kan) & preferably

%H%ﬁoagﬁ-rrrit the introduction of a nucleic acid 25
nolecule into G am positive bacteria such as

Lact o | .. Lactococcus, Bj dobacterium . Leuconostoc

and S@gﬁ{ %%E&Wm%?ﬁ FB@Ef%JF&yE%g@W‘é@?teﬁls are

descri@sgf rther herein. A vector that may be useful

for pkdPaesthe thie grougeh (y.-methoprbesryie hivicedlysampleyes.

is pBR322 and derivatives thereof. pBR322 is a

pl asmibe fetermindl amine 20id, g, b, is ppeictted pt the N-amino position by an

EAabAA5 B Y08 OS2t 9 AT B iy m OBt o
BRI 2cipdaiN the BERFSydr-HAMMEPHC Ebeoﬁleﬁﬂﬁ’atéa; lge?ﬁygdcbﬂﬁng to the

resi stance and thus provides for easy ngans
procedus ot Orthein Hatldr et iahc Chdeistty f Letaent 166:k68r d978) or using

such as differen r ters, ich.are, ,of ] i
PlPRwPoide s abatan € i 2 Bk E) sttt Mcllowing the coupling of
KB A8=protcbid’, ﬁf@ﬁb} e Sithi i -
expres sli;)rg r? Edvagc%%g 3{{\;&\/'11% E&tﬂﬁg 1.étsac, 3 %f ﬂ'rcl)ef&%%ﬁlpl)lroo?r%’tt & Fnslg group 15
remevedyrag bymsingritiflyoroaseticlaatdl (FFAPmmethylene chloride or TFA alone. The
%i otte%l’ﬁ?nal oq%.é% . A u%ef ul vector, is gB 475, This vector

BIIEGHeL 15, PO at Aelsmpetatyrg be 9He0° G ridrooilemperature.
¢t)h o setgﬂ)lldal?%vglieltmin%lg g‘%h%g&ﬂ%%’%u&h &d HREtNRIRTkand Glild Rlditions for removal of
speciﬁc o-amino protecting groups are described in the literature.
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nmut agenesi s and expression, see for exanple,
Cunni ngham et al., Science, 243: 1330 10 1336 (1989);

wd 05838300 No. 5,580, 723. Qther useful vectors pgifu2004/001461

pR1TS and pRI T2T (Pharmacia Bi ot echnol ogy). These
vectors contain appropriate pronoters followed by the
Z domain of protein A, allow ng genes inserted into
the vectors to be expresse? as fusion proteins. O her
useful vectors can be constructed using standard

t echni ques by c iining .15 the,relevant traits of the .
vect orgﬁare%{qvﬁ-ggp 6 SninR Y elEEling P (beEHERNS fAEno and side-
PERAR Ubtectbd Sarbih | ol bisfise WARRICHRY Sbdrel

or nat ipﬁ S?ene or gg%gdgfﬁlgi %Héb%?hgbéﬁggn‘% n oﬁ%r g?%{egi %rder. As an
Aaltemoitive ¢o ndding eachcmeine acid sebardtely lih theaynthebieesome may be coupled to
antibiotic resistance markers, and the appropriate

ofFyiPARthe PrightPcafditen torre jsqlidmhatsn synthesigarovihge selgotion of an
! ! . . 0 .
Bl (S EHOF PE P B B8, Bk it s

t gomipting tepgént isINGT adicyntstieiyMartodiiigdd 6 disopropgicarbodiimide.
Lact obaci |l us, Lactococcus, Biftdobacterium

Leucor@@ghqfioRbtedlahfing 2610 s Wnino BEANRERHR S iRtRSMRed Mnto the solid-
Table 2. Table 2 BacteriunCurrent uses

Lheso Beasiar ins eaeassonnd theakeupdivgoisi suifahlyy oghriedt out in 2 medium of

iyl
Libe bRk iprotediRUb espelic® BEBE nidvay &ahY N—%O protecting group piror

Bj dobact eri um | ongun: Probi otic in yoghurt
20 dis7 epnpling obthe/mexb@nin @oid4The R c8$dd e t@mpling reaction at each stage

budunPr abi ot ¢ J hurt, L t o .
RO R st bR 4 PR PoRod o appnitosing fho syntesis is by
RS RTBMIYA HAJPGH) 45 UeRABed BE RIRIBIIN Ank) ?éﬁl"cgz)é)g% 83: §9%/(1970). The

be used for cloning and expressing a nuc
reobpling eeagtionst han ibevpsrforond tantmaittally usieg veqil keowaf methods, for

the inventi E le,. E. coli K12 strain 294
Fﬁﬂ*&@g@ﬁi@%ﬁg&mm Sé{%t%ﬁ%??r- as E. coli B, E

coli X1776 (ATC No._ 31537), and E. coli c600 and _

c 600h{ponrompdgtion\gfthe) desired paptde snquenser thshpiotesrapantide must be

i) i il btili d h
320 o B 4 e B U P R R e

Pexction iad rexiovabefibe paitebtMaiokups iPSRUBRENaMpERRE Shultaneously or
When_ exg{lﬁssed by prokaryotes the peptide of the )
Siepwisei dYheiathecsisina puppert is-a ehlereratthylatsdnpolybtyeensr regin, the bond

A i Qni ) t.bhe. gl | at.ed. In.th
g T B 0E DR ol RS RS e caory
Eroupf tieChteinileresye ifSoéorahe ity ailbhémeth§l %@hﬁs PEBent on the
of  the fusion protein or the signal sequence” of the

FasEY watrix: &t wilh be poprerigied thatdhe anehoripg boindesanabepclsaesisby reagents
' id f..the i tjon. h ' .
o AL ARl S5 B PRE o BEARASERRS e s

fmakrbcul e as descri bed above, or a vector or construct
as described above, in conditions for permtting the

cel | ofe edplebfdif Sor2RicRERbIEE 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

_peptide. When the chioromethylated resin is used, hydrogen fluoride treatment results in

the formation of the fiee peptide acids. When the benzhydrylamine resin is used,
hydrogen fluoride treatment results directly in the free peptide amines. Reaction with
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15 The process may optionally include the step of
recovering and or purifying the protein. Purification

W@fmbmo_ﬂﬁpti de is typically achieved using '!"SE@UZOOMOOMGI

conventional procedures such as preparative

(i ncl uding reversed phase HPLC) or other known

chr omat ogr aphi ¢ techni ques such as gel perneation, ion
exchange, partition chronqhography, affinity
chromat ogr aphy (i ncl udi ng nmonocl onal anti body col ums)

0 20 counter.-qurrent distribhution. The expression of

0 B Pert ARl B frehes b arito it sy rhqa 6 0°C Tor one hour will
heiQiifneda | i | ,

R ek e e AR ERILAR oXXPL SF it 18 peptide fom the
syestienRef er ence NI CE systeniJses the a pronoter

i nduci bl e by the food | Kl eerebezemet ai., W

2005/ OWaRAG: R UeRESH BLHOR4HROAGSille RHERAE Yodd teoti
anti m crobi al peptide nisi n.ﬂékuglgd 1 n1997 vitg protecting groups, the

L Brofestsddeptidasresingan awmdengo encthanalysisdo yiald the frotected peptide-resin can
. 7/ RNA | . i n\\el |
BB 0SEH 81 e SR ATRRIE AL b et

| grotip $emethgilagsdd Tae Rictip ester Rfthéd Bydrolysed under lmlld[ alkaline conditions
| act.osePerez- Arel | ano et operon from Lactobacill us

clasive thesiee Crigminal md®xyheroupaThé prodecting eroupS-odmter peptide chain
. t f Lact ' .

ARS8 b A EAR Bl STROSE o8 R8'2050H hionsn uoride. A

Limetiadabisstul RELKTY SStREtER s 18 tRINbF RGP E‘S%S%%b‘?%s Proc Fifth

is induced withKruger et al.,” 2002 mannito

[4reeroba Sy GeadmasbadchMienBefer, tBisy eln MidleyyNI§hat977), p.518-
21, B 0o EHteR etidehanin gy el pihaReipel She porasetim cyanide

riA ke predeACHASH dibwn e@Pr €Ssi on cassettes for
Lact ococcus, Leuconostoc, and Lactobacillus spp. Appl

Envi r ot hp! , 14581= 4., Kruger

v, TRo hRRd of, geind s Bl beBlc gt R wiin when e

Dhloeométiiylated uesix # eiployedds biRdmnitilolykis@2 by\REtment with hydrazine. If
erd C, M JK, HammarstromL. In situ delivery

Bgl.l en .
sifgds gev@m?lﬁ% G-tepmppl padeoprbydrpzide cael be ihydrod ysegl to- the free C-

SOPIR RNy, A Fb SR8 BroupESaihg st cepventionaly

Opti m,zati on pof the .green fl uorescent protein (G-P) .
expr oliaT Ak B réeBEnidi BBt eribiRtne ershbpeent ¢ 14 N-torminal o-
s . ! s
16; 2252( % ey goTeindyed IJE%Z‘?DK, ngﬁiéa? Ila’e%?é é;aarf\??ga% f!ﬁ&(ﬁg@d peptide is
Flegead from thespppatis protein  production in Lactococcus

and Lactobacillus using a new secretion system based

on t hE inl thet pdptided lbemgberemesd cariony 8fonkl Biled -10CEHE: non identical
%@g?, Feb 28;186(2):255-62; Wlls JM WIson PW
HyRRp\re CasyEdReNG, thea fhggeompounds crey owxdisisad adisistereoisomers,
i.chx . ' f tetanus, toxi ragnment C.and
%ag?céﬂgﬁég% ngg@?%g‘ﬁegf ﬁlglle s&rﬂ@ﬁeé 215%91'1)%@@ |a{)o‘fgmay employ racemates,
dfantiaherslor disAgidredisdindtsOas: stdbibg Beaterials or infermediates. Disastereomeric

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. Each of the asymmetric

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

- within the scope of the present invention.



10

15

20

25

Brief description of the drawings Figure 1. Analysis
of proteins found in the culture supernatant of L.

woSlodBabssm BR1I1 grown in MRS broth. G owth of T/AU2004/001461
fermentum BRI | was monitored WO 2005/ 040200 54 020

PCT/ AU2004/ 001461 over 24-h by optical density
nmeasurenents at 600nm At various tine points,
indicated by a nunber in ggcircle, aliquots were
taken, centrifuged and the supernatant filtered and

pr eci pj i % TCA. . The. equi val ent of 225-1 of
cul t urgﬁg%%g?%maottfglﬁ‘? ﬁﬁﬁ@aﬁa{}?’é’@ . aﬂye@gglspﬁeeoamﬂ@mrocedms
byucht ak nprepateiivd BPDORSEichRY it Bhie BBREy IPother known

arrow 5 indicates Sep. Figure 2. Expression an
stiBemplographic| deehnignes ofsueh Has 6gede pefmeition, pioi eexchafige, partition

L P . _I'hamqsu .and L. lactic.
VEFEARERHE Ry, chionte SRRt Grtiing GrorirlenabABiadyteotumns) or
witnater-verrent disthiqftiopnt egrated into the L. fernmentum

BRI1 chronosone (Sep-6xH s-Sep and BspA- 6xHi s-Sep) or

i nt r odas gekcki I%ﬁ\grg Qor. L. lactis M31363

on the pG}g?lP&S@SﬁB%‘I’ezrﬁosm ( Q@E%p- X inge_ingSB BH . P@Bf”&a/ as salts of
stioers mpeganir andodrgtnid eiis tind hasdks. AUfintter RE Hethbds bR useful for the
cel ! xtrafc s and in the supernatant using an

ANHE RO ?ﬁ%ﬁg‘? anggre knewaljta grasaskilled lwdhe art. Examples include
B 1Ohe (R8P Riia A BRBNAGH] B 1l ons BEPLBECLEL L0 e ot

signal (ssSep), BSpA secretion'srg _ :
leBaleyis @f tivodepired acid onBhsedh %@olvEﬁl%r@Bﬁeﬁﬁﬁb%ﬁré"ﬁ' which the salt is

I S %.site of _ si n%?e crossover honol ogous 1

FERBI: PL R griolvsnblike watst aftrewhish the soeent i$ veinowéd by evaporation,
i lgmb:Se S | ow., is marked with a

BB 8 oy S L e o S8 bt my

br priad arvet e idmétchandeh festnafeforfiaRt Aeftdadsafebt one salt form of the
extracts prepared by boiling in 2x SDS-1oadi ng glye

prydust meg be copvenedite gnotheigmjnethelsane gensml piocksd.Li O )

and the precipitated supernatant fractions (SN) are

i ndi chife gtartinge mataiakst ragfuired |fbs gy inreleH Wherhieald @¢nthBsis of peptides
&&fﬂiéda#% are t he e]ggi]%iil ent to 20 5001(SDS), .50pLl

FGalsed Besd e o n thesHigtasiee of am beoproparsd uriae oyBrBethods and

Bhovngpirgiais hdferand secretion of human E-cadherin fusion
protein by L. fernmentum BRI 1. Above shows the

arra cts ,whi ch, were intyoduced )
into L. $er%@rﬁ B%Sﬁ%ée%ppggﬁf’s@&%d% that  encodes a peptide
Bewdingtbitlss ifreadion. Bel ow shows Western bl ot detection

of fusion proteins in cell extracts and in the

supernaingspdts) the RiRlAd biigHi l09d and
Jleft side]) and in the q l'}%glr%ﬁé?aegwdﬁg i%n%epgir?le BahE 2 sequence

shewn irporaeffEiQ I MNesi by, 4,(5$mé.ght si de] ). For the
di agrans the bspA termnator (T bspA) and DNA encodi ng

the TgpipaBgcthet nodleigi adial moReSBPIS RS PAVERRGH ShlcBies one of the

si gnal £ssBsp§A% and Hi s6 (grey box) are 1 ndicat eg.

S%%’%“W PR IHAERHPMNos: &, 81D 185 e 187 13ildgl % 16, dFsavEs, 19 or 20 or
: ' Lon in ei ther the sep qor bspA

o BORNODSEis BB Pod B B Srdtees showRTB TR b Slos: 7, 8,5,

101k &2, 18, 14y 15, ¢6,05%5 18, Tieorsigzes of the nol ecul ar mass
mar kers are indicated in kDa on WD 2005/ 040200

PCT/ ALRQRAd £6d ffdlectR ﬂlﬁﬁc&g{g?)fidi-ggﬁ) ilﬁi%;f(e% nqt,\%% :oﬂ of the above

,cell extracts prepared by I'ng 1n. (
desgribed BpBOtidp yequonéasan ihigh ftngdnep bshaifidrt? 15 Matticilarly useful as the
CO(HBICIg gl_r}d thg & m&n 1iat ed super nat ant

efnentary stran § nucleic acid molecule may well encode a peptide of the

invention that is a variant. As is well known in the art, hybridisation of nucleic acid
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fractions (SN) are indicated. The ampbunt of cells or

medi um | oaded in each |lane are the equivalent to

wolR ), 501il (son), 160Al (LiCl) and 67

of %‘f“tﬁ@?g. For the 5 Western blot in part C, %@E,EA(U%MMOOIMI
equi val ent of 1.2-nil of culture supernatant from L.
fermenutm BR1 | parent (BR1L 1) or L. fennentum

cont ai ni ng BspA- 6xHi s- Ecad 6BspA- 6xH s- Ecad) was

"l oaded in each | ane. Fi gur% 4. Expression of human
vitronectin using the expression and secretion

sglesrlss gnaysdg. copellpd hestheotypaiofi iffes ended eforr bdwrilisatipn and the

bqi | s in 2 10 PAGE.l oadi .
Pl Y R E S stusol ur i oo et RN el pljeh the butfer
aigludesitoat 64.x SHE, 0. DY arfdths RldperAire TEHducbeaded
in each lane is the equivalent to 1m (C and 900l (S

of cul 'fd‘ﬁérﬁjo 3 gélﬁﬁe@nuéfﬁewﬁﬁcg%ulésr&n%@%%éﬁs enomic DNA,
pl asm useg or expression an secretron o yg’lg [

i for leaghple tcPERbampiefidation, Them ar ggiomiollibidrg, frenpeDNAUdeived from
sensjtive origin 15 of replicatiqon (Ts) of pGh9:.: 1SSl .
RN A from SFTIY 1bramgcordhy: mthelpallyr congEucting the MY A| s§quence using

[
r &sirst: ) . | b6l e n
SatBhal L TIRERL RS, S50t 8L 30 MOALGRE SR Latorarry
cMomed (2dhéd), ((Kah® SpigHarhsurdhlsostiory, N1Ya1989) ow head

indicating the likely sep pronoter, a hatched box

i ndi caghiengudléie aoaP nfRsiR bP thes in¥bRtiod BRFER a AedyB¥onucleotide, a
box indicating the Hi ss epitope encoding DNA and a

|Téhompeieptiden & peptiderycleireacihbera eopdhrimationdhereefi nat or

(TbspA). At the bottomof the figure is the nucleotide

and t Thes irevertibra misooprozidesl = egtionoe ahstriie jnecheln®r nucleic acid

betvve?n Ee_Sep .secretion signal and the Ply511

&nlgen ‘?1&‘L BVEIER. vertical arrow indicates the signal

pepti de cl eavage site while the horizontal arrow

i ndi cdt ¥sctpheoainmeg »requen®shown igubBQAD NehI1Psors2®fs particularly
X i Qn. secretion.and ivity.of PlLy51l produced. .

TAORE T3t oSBT SRR oh §h e anc) Risiopk SPRIFRS ‘ncluding a

heRfol 888 GirbRih, Uk tRERtsBthctd reiBteC Sldre@ibh! MCErdipodifide bacteria

super nat ant géﬁS) of lactic acid bacteria containing

sSdpBncmbagilungndhugtocddrnss- HRP conj ugat e. The ampunts

of cell extract or nedium | oaded in each |ane are the

equi vadhe wectbo obBétibtritctas typicflly obtaimadl Bytihssrting a nucleic acid molecule

rfs ectively. (B) Detection of bacteriaqglytic _actiyvi t%

8t thedayentionaintp ghanneenriste Rlapraidervegtor fylich canbe ysedhty transform a

r - u . .
BT ol o p Ry ROt b eebefly bBELRY Wobrs pontaiping replication and
tenird] acguenoel whick srd/M2riZ0d Hoad §5e01es RerhhARE A0 hk4@bt 241 are used

ei ther pCh9;:1SS1 containing (L, lactis, L. fernentum
Ehernnectionayri dkpsp hests. i heauestpp erdinarily gparies argpicaiionaitasas well as

W (ot i ndi_cat Doe ec nt | Ok .
ARtk Vel koo B ARG J MoPitine, henonypic
sdledting tih erangfhmndiibtleri a grown on buffered agar nmedi um

contai ni ng aut ocl aved L. nonocytogenes cells. L.

lact i Barfighigrly poéfeMed ar Pictdr ieA pevhit EndMiitSiuction of a nucleic acid
Lact obaci | | us "spp. strains containing plasmds were
potesnleoninbof f Grapupddiireni bactenia/t lsuchny @s n Idvtddmdilius, Lactococcus,

- BiGPh it Lo ol ind Pt BB e Vectors  are

SREYECArhb&n Sep C-term nal (apf) domain am no
aci d sequence 10 Figure 10 Sep glutam ne-rich region

A vector that may be useful for preparing, for example fusion protein constructs is

pBR322 and derivatives thereof. pPBR322 is a plasmid derived from an E. coli species,
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Figure 11 Sep secretion signal amno acid sequence
Figure 12 Sep amino acid sequence Figure 13 Sep am no

waclodk/aeghéence i ncl udi ng secretion signal sequep§aAU2004/001461

Figure 14 Sep secretion signal nucl eotide sequence.

| UB M xed Base Codes: 15 R=AG Y=CT M=AC K=GI S=GC W
=AT H=ACT B=GCT V=AGC D=AGT N=AGCT Figure 15 Sep LysM
domai n nucl eoti de sequence,, | UB M xed Base Codes:
R=AG Y=CT M-AC K=GI' SAC W:%I' H=ACT B=GCT V=AGC D=AGT

R R T —

, 7 = - {Ei 7

7 5Tt BV SURCERAT, o (T ol s
Gelietion. GthaCyechaT indhAle dEfeTEntSretiirdd/sutll akdifelenBpfdioters, which are
V=AGC, D=AGT N=AGCT Figure 18 Sep nucl eotide sequence.
| VeIV ARh &b CERFGRNON. RoRGxrple, plasmide-pifKe2is, weRT20, and pPL-

= \N= . Fi .

nuc e%tﬁ?p %Egte%’@é%glegﬁ ﬁ%og;ﬁ%-ﬁ%%%%e%ﬁ% q}i]pg%aﬁ&éso%?tnﬂm currently
sogilabrie Phatikcid/BieechBakhgy)Codes: R=AG Y=CT M-AC K=GT
S=GC W =AT H =ACT B=CCT V=AGC D=AGT N=AGCT WD
2005/ 04 Q261 PéetérAYHRIATOO0MAS Yectdr EdiMne oABnSOP relsllication for phage
secretion signal backtranslati on sequence. IUB Mxed
BadeF. coliidbat fomGitvteClre whuitlek TEtweEnGDCARTL, Hhgrelly Brollitating both

V= D=AGT , N=EAGCT Fi 21 LysM.d [ i |
Saoe g SR at e ot oROTy NGB B A ootdce, 243: 1330-
@ggs@ﬁ; FACPE= . %m,MAbthﬁA@Eﬁﬁ;%rﬁ&%lz%éﬁi& pRIT2T

Figure 22 Sep glutam ne-rich region signa
HBbamagiastigtechnolegiiBse vediass conpineppBasieteGuameterstod@wed by the
N S DI A a5viSg et e o e Hegfor to e cxpressed as fusion

ingansl ati on sequence. | UB M xed Base Codes: R=AG
Y=CT M=AC K=GI' SAC WAT H=ACT B=CGCT V=AGC D=AGT

N=A ' ' J ..
VI xod iy el e iop sl ioffly SEGUATEGniohR by combining
BrCEclevi/AtAils Of Ao VebtoA(dek crile dRbg . R elévaiitttails iedlndb th¥promoter, the
secretion signal backtranslation sequence. |UB M xed

9@9@% SEgngRsiics th%@?cm@rr@fmtﬁlsgw Ve AgneHEsOn @ﬁfS@' domain of
T e AR i X ——

pESSpHALe ofigths f eplit&lon( put ati ve -35 and - 10
recognition hexaners are 20 indicated as shaded

l et t empe Ziﬁ‘ﬂ:lnﬁeﬁ ‘ilsjoeﬁr%ﬁ(i@s E%H‘?’B&ﬁﬂﬁgﬁas %&%reoro&t%s?@:ﬁ as described

consensus al so may e a -10 consen ; TG not |
aboster Fhmbokt ¢dib iptyprally prokbfyotionsentypzalthe isaairsmapositive bacteria

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

Examples are shown in Table 2.

Table 2

Bacterium Current uses

Lactobacillus johnsonii Lal Probiotic in yoghurt

Lactobacillus acidophilus Probiofic in yoghurt
| Lectobacillus casei Shirota Probiotic in yoghurt

Lactobacillus reuteri Probioetic in yoghurt

Bifidobacterium longum Probiotic in yoghurt
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italisised; the sep ribosone binding site is
underlined. 1UB M xed Base Codes: R=AG Y=CT M=AC K=GT

woi¥e0afifabdogH=ACT B=CCT V=AGC D=AGI N=AGCT Fi gur @c#/A1u2004/001461

Nucl eoti de sequence of 150-bp i mredi ately downstream
of sep 25 containing the sep transcription term nator
(i ndi cated as convergi ng arrows above the sequence.

| UB M xed Base Codes: %{ CT MEAC K=GI S=GC W =AT
H=ACT B=CCT V=ACGC D=AGT GCT WD 2005/ 040200

L ALIPNANAl NN1461 289 Tha nvention-i.s—descri bed bel ow

oL 20O

V\Fﬁ?f’bf’cé?é'f"é’ﬁg’g”t o cef 1P f?“ﬁ’&ﬁ“ﬁh}“ﬁ] ting exanmples. It

v—petrseps—skiH-ed—-nA the art that

ad
VT[HCOHOS?OC ni‘é.{"enter L 6 L 8% Q%’I&IFI}] B,

Uner ous vari 3{ Fons a “Bati ons| may be nade

ebfdé%c&u!s'”ﬁtlz}fa Bihls 4> AN arting from
spirit or scope|o e nventi on as br oadl y

oescrl ped—The fottowng examptes—are,—thereof, 5 to
be conBilolatyetss mmysd nsed fpe closingsanid| dxpsdssing iaumickeilacidt molecule of

HER TeRbo Rt e nohtioh 0F e Simeion, H6% Sxywepla g coll 12 steain 204
S(erS @ o0 36 m&;aisf.e{iseat as'wilBad EMBRPBINES A X968 (P\%%‘C No. 31537),

PAGE anal ysi s reveal ed a number of proteins
godulindodit &@0iand b0kl g icndi (VL 1 00 jgama-gprotutiop{iFAAJDCE No. 27325),

yanThe S Is]ﬁels% gf&%gge t]z'.sh rot ei nth% n% c‘%t?e% b) ggee cuch  as
‘M&?fﬂaﬁélﬁz %ﬁﬁz’zum&f R SeHha gﬁ{rc%ﬁﬁ.ser r Q%Ifgsrﬁﬁﬂomonas species.

reduced. is protein was c or smal
e penr Bmesqad by girokarytfiesnthe tpeptidendd the mmantlsn telyeontaih @n N-terminal

acc unt Sep.is one af the st ab r ot ei
h&f gp?.pélﬁ%pe@p Enayf@t Gdlﬁl &g case of fusion

;‘é'%%%ﬁié‘fé‘m AR TAL SR °%%TFR§%@%%§&€%? B! e amino

iternEndbof2H6 ﬁmmnrpmam a:t the sigedl Bequehle of tRO finitniRoaiil. d

N-term nal secretion signal giving rise to a

pr edi Qﬂﬁ%&&ﬁ@@@li&?ﬂﬁﬂe@ aQirSddls rl froduiting 2 Pefitde’ bE the invention.
poi nt of 5.3. Sep -E cadherin fusion protein
Jigarosshincdides maséplnplgcﬂmlbfpon’falmg temiclid acid otolecale @8 described

mol ecul ar clon| icillin
B L varlor B SRR PSRED: S8 BEonuBon FEpeimpiting the cell o
Eroc!ﬁ@éthe\/ﬂbph&e erythronycin was 20 used at
concentrations of 750 g per mM for E. coli. Plasmds

pUC18:hR t far

routine |r§°%|§%ia?T ere |lgﬁﬁggctg din %?ﬁ%gnﬂgq% o purifying the

pritein- Perificatioh df the peitfileaiitnsicali sthicvkd tubidg roehvwreidmal procedures
adherin protein_was arrpllfled by PCR from eDNA

PRy |50 BTRABNP o B CoriHaliding erpvomednphiasantFheD ardother known

G Sl O R g ) s, puion,

clnmmtcr@qmypﬁfﬂam dinangtb pgphh éintlagingeateddidinl asitei®} columns) or
%enerate construct Sep-6xH s-Ecad. The sequence of
Wl eeat dsEREl®ri n ¢ DNA fragment which contained an
|ntroduced stop codon after codon 216 was checked by
DNA s&he explicsripon ofie n@pu@ of thebiywentionaissdesenteddiarther herein. Other

te"w nat or  was_a d in ol.
SR e breSon SiFFents inciuds Ford deeBbSOR bR AST - « ne
'E@?i? herin 30 encodi ng DNA. WD 2005/ 040200

U2004/ 001461 29

Expression system Reference

| NICE system Uses the a promoter inducible by the food Kleerebezem et al.,
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The construct within pJRS233 was transforned into L.
fermentum BR11 using penicillin as a cell wall

' agent at concentrations of 1 or 10 r
resgszgltﬂlﬂgel_y, as described previously (Rush, g_cﬁ’fa’uzﬂamouﬁl
L.M Hafner, and P. Tims. 1994. GCenetic nodification
of a vaginal strain of Lactobacillus fernentumand its
mai ntenance 5 within the r groductive tract after
i ntravagi nal adm nistrationnr? J. Med. M crobiol.
1. 272- 278 MCracken A _MS Turner P Gffard

[. M Haf ner, arj@rervativenstinpobi! pepfidemisini Ysagfin pr WDt er
sequences from 'i%%f’ﬁ?ﬁ)s,'ieggog?{}gc&%8&9&9&3-.“3 and their

activity in sgveral Lacto us specres. Ar

C
LD - 1737388 RS sdone T ST UCt Tt ?"EP—*
nt oﬁt he chrongsome O%H%fgt?m&lﬂf#%%mwgﬁ%am “Thé al, 1993
sep pronot er by LadBedeawsubat i ng transformants at| 40C in
he presence ofl erythronycin selection. L. fernentum

BRActosessrdactipnowr) Uses tholattdseRSicibhopromoedfdhedactose | Perez—Arellano et
Basi ngst oke, United.Ki ngdom ..anaerpohically or ii

st andi ng | qui d “BGPt %?%ngfﬁé%fﬁ’ﬁﬁff’hmgﬁf’@i n was a?'u%%%‘?‘

pt  a concent r af iLoglolakilkOcqyey. per M for L., @rnentum

Cel| _extracts yere prepared fromlate log or early

S§-dyeiqnedyted ha$ &sestthd difoRS pidfrioted of Aderoblidills babva) t | BaVWRbR; et al., 1997
t aken from| at eUe%no entajf al_ﬁ?g@s&écul tures. Twg
di fferent whol ¢“C¥ P B agth OFP55%- met hodg whi ch

valyvad At h beiting Cnl l s—i-n-2x SDS-.PA!

f ed—etthe i, el--s—-n-2x SDS-RPAGE-| gadi-ng

REYET VeoE by o  Kises fhe angy gromefer yiiglhs ingepd-withypnj| rpgeT et al., 2002
1989. Mbl ecul af nahifidl, NWed 3 LaRRLEHALY manual , {2nd ed.

Col d Spring Hafbor Laboratory press, Cold Sprirng

Harbor, N Y.) or sonication were uséd as Jdescripbed

pr evi JuiSFRFbezeny b r Beatihgyzen MM, Naughasy EET devi{bs [WMan&uipers OP.
j f 0 ' .sur.f . di d .. . .
AT AL I G e T

faxprastion tadsateds| fotlBad@IoFBIR, UBAI3Rbstoc, ARB \LacloBitillfspp. App! Environ
M crohiol. 69:5855-5863). 5MLi Cl extractions ofp

Adicrabigl d 987 pleviea(1d 53 -4 Kireges Cadie YaPeo Q, d\ﬂfl'abﬂgﬂsl‘l,dslultberg A,
S5 B i HURE 87 ] G et

PLob:RhREoMEL. Sntsitd rtﬁfi?&r?]rﬁﬁ Palsifé iRy BY (RfobaBlIP pk&Pucing single-
25 and then probed with an anti-Hi ss ‘nonocl onal
g.}q@m@@gpoc:@g. Riotaghnele A002GBAR(H) J70216; Rerez-t\relhd© L, P erez-Martinez

S o EBispS arr Wt BUR e Gurein LGP Pl Ay » lasose-
Sicitel Pronldte.in CLAGHERMuDNTE] KFEMENMRIUEE! Lett. 2003 May

anti bodi es were detected using the H

A2 (RAds demijekikKs Kakalhd, Raivahdi Migh Gevetelmigroicigous protein
estinmpte.levels of Hi rroteins .in extracts, varying
BFRTRRO it Eifackopin it g BTt BrnE paiitsccretien Syt based on the
FhoobiElus DRANR cheged ahongsi
Sanpl es. V0 e Oy op e gl aas5-62: Wells v,
Wilsonr BWhalNertem &My Gessoni MiJedeoPagd BAV.c battacarcmg lactis: high-level

roteins jn,each ha al | owi n densitonetry .tpo be
&SEIgR f fatang E??ﬂﬂ rﬁ%ﬂ@?@&@ﬁ%@f%@ﬂ @ﬁ&%d@tﬁﬂ challenge. Mol
MibrebRILI 1993 eNB@Y 1 55-6pp0N Tyne, United Kingdom. For
detecti on of E-cadherin a nmouse nmonocl onal anti- human

= | t V. . cl one HECD- 1; Zyned
Eg%g?%%%!@é@“ﬁ@ﬁ% (hvv!gy'ﬁgéd at 5 a concentration of 1

in 750. E-gcadhefin fusi.on pr.otein S gdetected in the

SDS gggfjé et;it r ac‘%naglﬁ s°533¥°ﬁ%?%né?m(¥\?18mg’€g CREUEy gwr.g?tant of L.
feRfertininBR &1 Zlowr BVRIRS Bifotle- GRANE 0 1L, i2iMARa» BRI%! Wras monitored
for this strain at 30 C were -30 g per liter culture

in the supernatant and -370 g per liter culture in the

®N
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SDS cell extract. The predicted size of the E-cadherin
fusion protein is 25-kDa, however 10 the protein

h@d by the anti-H ss antibody in the r
bl ot rgéﬁlved -38-kDa. To confirmthat thiswgﬁg?%?wmmmmﬂ
i s indeed E-cadherin, a nouse nonoclonal anti-human E-
cadherin anti body was used as the prinmary antibody in
a Western blot. The anti-E;,cadherin anti body
recogni zed a protein the s%ﬁe size as the protein

recogni.zed usi & the anti-H ss antibody and did not

r QLB ST ‘B?‘t?ﬁg GHS1tY BEARIPHent 690war Ahvameusgime peints, indicated by
PRMSAIbel i ; MR rai These, resul ts

sugg_e?c,t‘3 %Dhét% %E)Iag pdr{ess%%akgl%a&é@g?%e@i Fid eg%egua.tad%rﬁltered and
bprevip#ated ovithed%% A AT HUREBA 50220 MANnEs AR was analysed
peptide in L. fermentum As the amino-termnus of E
cBYROS-PAGE Rliewied by siaising with Greplassie bejitiant bloe G260. The arrow
f a@gggf di sease causi ng pat hogen L. nonocytogenes

this construct nmay have potential as an intestinal L

enes attachnent -inhihiting therapeutic.

NoNoCVYt.0 20
EeanpIBTe dop. * G SSPNSPE TbseUHler 106atinicief & Ebpsen fon protein in
EPfPheAMMEBRIE, IC ollhbl'&lﬁgm]l%? A5nd' e 1,10 qgll[(}el%g%lj?%bove shows the

cl oni ng experi ments. | in was used
currogernendtof de oinsirG6ts wvhi@D@ e gither tegrated EntoC®b L. fermentum BR11

PLasm ds 18, ..pBluescriptl (KS). and pGEM3zf were
f&c&nqsgpef(g&-%ﬁg?sé#wsp @&@51)%1)}%;1 oduced into L. rhamnosus GG

- ' ' A f d
(R JAR FIGTES GOMHe PRy DI SRR RS gl Bolow shows
b esterndilot-deicstionliofl Gusidri MG}t ih @pR ek@aqs hhd o6l N éhpernatant using an
cl d usin I‘I\rlgzenn- US- Xba and Nterm Pst - US) and BI\IA .
é‘ﬂﬁ%ﬁﬁ%ﬂt{bﬁay- Puthe dagrams th sqpntepmimaion € Toen)aand/BNdepncoding the
int i t i L fi. | d [
SeRRECUE YRhal () R sB8Bidr b B RAY AR Hs ey box) are

(Bbtedsx HThe SBNA. aogish Swhichf isDR 816 osti Behglé N@osRvEY fomologous
transcription term nator

Sepg&r otein and putative se r 1
Zeeombption fto eRhgrdhgys eE@r@’@h‘i loichef & fervienterm B leisspoitetcand below

5 5ed WRRA! ol RBieh P Ralet e B X tudiRRR i Bodon the tef.
The ates antainird Bl Sfiatie r;@grpaﬁeddgswii@g%ﬂl Pk SDQYSd¥n %ye (SDS), by
Turner et al. a). he extra am no aci ds adde

GHOR s prd @ﬂtﬁfftjl\g {-h(Lig}) 2gd thd precindatedsupsidpmnt Bagiions (SN)

: : YT, | HI | SAAGS o h .
R AAEHEL 8 sl U S RN it rstlinere thg cauivatent to
0Ty €SPRPOORREAD, E6RA CLICIParkiR76 FEIDITYRLER. | 1

pBl uescriptl|l and then cloned into ‘the Xbal and Sall

R i S —

Jerwantixh BR1Ai dbsveshawstBe kfbemEhtofaRe s dtfictsMvhithWere introduced

. éﬁ?éﬁs was transformed into L. fermentum BRI. 1 using
iBia L dementuns BR 1 {Sen-65kistEoad an Biphy xbsricad). Below shows Western

R LA ol i 2R o8 tn g b B3RS b ks aniri,

as descri be

aatipodss@A, Brand1Clleft biRlelyRmid i thisshp e iaf@h £ ¥n afiti S9EAIHeAE antibody
i ¢ genes downstream of either the cep or

e .chijmar :
(5Ligkt 5idshot Erethe eiagmares B fsnd temyingtgr (osd) At DNA encoding the

SRS s B SRR B LSRG v o
imdicatedn (Ohei DNABasgiogswalch, is e Wikt 66 skhdgde@bsover homologous

ana%riﬁ(l)b_i cal ly _or in standi n? liquid culture tubes.
n i dnta cither the seordispd lash af bifermritiom BIR11 Gospptied and below

i_g”x‘nmfk‘éﬁ with 4 &o8E MW Nizes of the molecular mass markers are indicated in kDa on
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In the cases of L. rhamosus and L. lactis, the
Sep- 6xH s-Sep construct was transforned into the

wolobSosg208ned i nto the pGho: 1 SSJ plasmd (MagUpRyAF2e04/001461

H. Prevost, S.D. Ehrlich, and A truss. 1996.

Efficient insertional nutagenesis in |lactococci and

20 other gram positive bacteria. J. Bacteriol.

178: 931-935). L. rhanmosus 5GG (ATCC 53103) was grown

on solid MRS nmedi um (O(Ol Basi ngst oke, United

Ki n don')T anaerobi cal ly or in standing Ii quid culture

i defl. [Tho| laeesi contappingseel wagacgwwar by@eiling L7 SDS-loading dye

r@%ﬁﬂ ng%ﬁlggnorfﬁ%}df%f}f ?&&ﬁ 13 ﬂ%@z %nggyﬁﬂeclpﬁated supernatant

EliratﬂzbﬁQ(SN) areligdicsell e aﬁ@rﬁ@ﬁ@ﬁl&tdr%édi’ﬁiﬁ 164delQnidabh lane are the
per mM for L. rhamosus and per mM for L. lactis.

ﬁ%ﬁ'@i@ﬁ imbPGH (8PS).. 50ﬂh€8ﬁmbsi6§u1| (54@1) raad $FOp(SN) of culture. For the

T
GBRET piaes: @FeM) @HEl YerkBuah con Oﬁ% BR.6x309%cad WBE]?A-GXHls-Ecad)

L. lactis Is transformed using 1% gl ycine as a cel
wes| loadeddi eadbrgneagent as descri bed previ ously (Fblo
H, and I.F. Nes. 1989. High-frequency WO 2005/ 040200
PCT/ AB2£1é 40014 Ekpikdsion afinfmxnwtronstiin iying the expressmn and secretion
elec ropor ati on, of Lactococcus lactis subs

iSep gF s dAncs qontmgmw lrxtrapts §o)iprepaias by boiling cells in 2x SDS-
?ﬁ@ﬁ é}iﬁ% excer?A&P odrtér#r; gp%“?‘{en?gié 1%55 ES) are indicated. The

dihtomat dfjcells ofMbdiugd R)h@al mmﬁélalaﬁe Bahé eqlﬁeileﬁﬂ to 1ml (C) and 900ul (S)

erythromycin. L. lactis transformants are grown at 30C
PECHBy replication of the 5 tenperature sensitive

thQ | SS1 plasm d derivatives while L. rhamosus

t r ansfigumrebt s  Heatungs ofinthenpPepat tecaplagtid asell ifor expression and

Seditn Spalt Badicarid Belsrionoe pSE8 ofdhs i Shtmsmsiive origin
de s&50lichesh ( '1\‘/’\5/% @f‘WI@] iNRaRAEE %ﬁiﬂ%‘ fnb td&fref‘?fwr?1 0§ tht Bthromycin

epi tope on ole cells is done the sane as
trsistanch (Bm) enarbs;rsge}le (iF wisoeindi26Ga tsup ajrowl 0 TﬁbeSep-GxH1s-Ply511

di cted | ecul ar, .nmas f e nmature, sGSef
B rs L oqngtTct ﬁ%&d intg PO Iﬁtéj}t’ﬁ oy :aﬁ Aot beal indicating the
t
L 3o PEAERRE Rl M ST 8 sl SR ey b

H]d@bat:lhg ths ﬁﬁsr,Gepﬂlope SB&qmdmg)DNA land R Ioﬂi!;)o‘ﬁemdidaﬂng rthe bspA operon

rotel n ound predom tIy n the supernat ant at
SRutator 4 bs, /é %\@POF?IP ik figweriaithe pyrleptids andsleanslated amino

écﬁ& Stquehle b G .ﬁﬁff?;tlf)ﬂ %b%eﬂ'iﬂg NselAbtib %@@Smﬁ]‘gh:h 11 encodmg

extracts for er ment um cont di ni ng
B, B%‘hév&mbh]saaﬁapnﬂmaﬁab theesignal wepiide C8avagel sﬁé S%Imfthe honzontal

t hat und in the s pernat ants, respectively. No Sep
&}@?C%?S&kl%?tﬁﬂ\ﬂégﬁé{ -ected in sonicate or 5 MLiCl

extracts When SDS cell and supernatant extracts were
run iFigaes; % hbouhnalysiy efhespressionSeqordtigniand astivityiof Mprldsproduced

PR BleCihe’ GRL e ST on it Rurfon G Phinin the cll

&lratl () @l s §erh§taﬁ ) BRIAdEE aki@ ‘b@]:t%ﬁ&i c&ﬁtﬁﬁnﬁ{ &fyti%ec using anti-

not contain a sig sequence and | ocat ed
Hﬁefﬂiﬂ @mwﬁﬁ cThﬁeliameof deﬂ elxtrawtm rmnnklun loattdlin each lane are the

el go BB Lo 700 ol R RPetBloBHDERCh ST ppterityti

@0y of Dadtic! dcidehacirial YhierhRar i ]
m@?’éct | velcy c( Fi gurne 3C§; and é%ﬂc{iﬁnesvgélhggo%ﬁthﬁgig’sSDs PAGE with

ayrd . greriagyiogends as 3bS sﬁEstKatﬂ | Pax eacke $tsaih dhe L(—-) lane indicates
rhammosus and L. lactis were <1% and -10% of t hat
found in the
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supernatants, respectively. Interestingly a slightly

| arger nol ecul ar wei ght H s6 reactive protein was
woeeyeshoi N the sonicate cell extracts of bot Bokmau2004/001461

rhammosus and L. lactis and in the SDS cell extract

of L. lactic. This band probably corresponds to Sep

fusion protein still containing its secretion signal.

Like L. fernmentum no Hi s6;Sep was detected in the 5

WD 2005/ 040200 PCT/ AU2004/001461 33 M Li Cl extracts of

ei.ther |. rhamosus or L. lactis containin

h
SRR T8SE contemme L kictiss & e s Lsaimnpseshoeuild-tpe (L.
) : ) L .
Aafop o Wit () e (BETBIISPSI Rl b RnGE corfng,
o Pahegp Tl G R Ay e ST REFCiR AT ISR erta grown on
ShidRald BeE méRARAThS alochtbd T. OSRENEEES telts. L. lactis were

fermentum cel |l s contai ning the BspA- 6xH s= Sep
cgyowh roachuffeped SR 7E whilo d2yrobasi!ias gp. fstreian chytaipingtpdasmids were

(1.8-fold).t or..L. fernmentum, cells (0. 0168
(#1600 77 o fipied YRS it eaiRtvah e Zap aridrp Sty eeayes grown on
wggdmgvg%utg?tﬂr&ﬁ%ﬁd in an exposed formin the
cell envelope of L. fernentum 10 Exanple 4 Expression
of hu ptron t Dol [ ntum BR11
and Lac o%gci [ Sgﬁ Fﬂsynﬁg?%g{%%gﬁgygé%%gggpr essi on
and secretion ﬁl@ggﬂl S .oflséﬁﬁ. The expression

const r feL° tsed “HER fpmagaming Al SEIUSHCSE nd
secrea?i_on q?i gnhal s such that hyman vitronectin is
expor CE37¢ 1Y ot REP SRR Tieh BRE%ht ant from the host 15
Lactobacillus. The mature vitronectin gene was

anpl i Figwee 1} om Sempkceation ¢ignaleaming aoid sequence

Sep- 6xH s- Ecad expression cassette using restriction
enzynFiguRsi2 anfepdnino actdaetiomicag its insertion into
the pGh9::1SS1 plasm d, the hydrid was transforned

i Nt 0 Bigurd B3 Mengepnaring he@@qienct BRITMKEclelon KehhhOydgisnce
2 days gélfovwh at 32C, cell sqvvere fracti onat edg{alnd o

anal y i ng t : . S.8- A5k .
vitr oﬁ cteiu?ﬁ Zogﬁégﬁfegﬁgé%égln@lggﬁﬁﬁggeggk lfcgéi[??act sed(%‘)'se Codes:
PrAia Ve TOV=AG! K+GT €T W+AT 2=AD5BRAET VE=AGD MB-AGT N=AGCT
buffer and the precipitated supernatant fractions (S)

are i Rifufert®d. IJHELANDUbinalf nudd@ide sefuchBdiTo® m&cshase Codes:

in each lane is the equivalent to I (C and 9001(S)
BrASUY A V—RREKpEE didile VAT EfCTB=GE V=AGC D=AGT N=AGCT
non- gl ycosyl ated Hi s6-vitronectin is 54-kDa. For

cl oneBigofe 16 f eSapeglutamifRitidh rédpdsre nicledtidel sequiend@nTUBMixed Base
E:rotei n -52-kDa _in the 25 s\g{g&rnat ant whi ch pr.obabl
8¢ H5Md s Tol MFAC B hSe ¢ rWrddt HrARTyBreCa. C D=AGT
ﬁgl IGC-lextracts of L. fermentum BRI 1 cl ones show a
er of bands with the majority being snaller,

nu
O ERsAS eenereasl pigediih rahriosa b Mg Base Codes:
RUBE VALRNE=A CACLGPR=0t BR=AP H%b#ﬁ@g@? ﬁﬁa@t}mmm N=AGCT

corresponds to H s6-vitronectin wt anount o

C-ter@inalyodegr ' . . P

pcTi AlER4Po0s4ut s idy BB 108 Mied Pase Coges R-aG Y=CT
MeAIC KRGIS+EC AT =201 BGUEVe-AGE B=96GT N=AGCT
cysteine-rich human protein of commercial inportance

in thggaener al Igepr erigkdfd: asqidice ihdediRPatiddton signal coding
sequence. IUB Mixed Base Codes: R=AG Y=CT M=AC K=GT S=GC W=AT H=ACT
B=GCT V=AGC D=AGT N=AGCT '
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Exanpl e 5 Expression and secretion of active Listeria
nonocyt ogenes 5 bacteri ophage A511 endol ysin Ply511

wbyaobsigsbsyeaci | 1 us Material and Met hods Bacteri gbhr/ap2004/001461

strains, plasmds and growh conditions L. fernmentum

BRI 1, L. rhannmosus GG (ATCC 53103) and L. pl antarum

ATCC 14917 were grown on solid MRS nedi um (Oxoi d,

Basi ngst oke, U.K.) anaer obgial 'y or 10 in standing

liquid culture tubes. tis MGL363 vvas grovvn at

30C in M7 medi um (()<0| d, Basi ngst oke,

suppl eRignedd wi tSeposestripnsignel ))a fd@tpn( @qw;wfarﬂm Mixed Base

(Elller PR R ACHFoR St Tl GRAbT R Cage D-aor

cNepgTT experiments. Anpicillin was used at a
concentration of 100 or 200 pg per m for E. coli

whi |l e ony ed-at: con S

. ooJESYET B IR A6 R GERES AR o lyene. TUB Mised
| BaseoGades: IR"AGdY%OQ‘ NE*A@K#—(GT S&—GCaWHAﬂ‘ I—E&@CQ’SB?@ET V=AGC
cassettes were introduced into lactic acid bacteri a
LBH%}TMG@& Plasm d pGEMBZf was used for routine
cloning. Transformation of |actobacilli and L. lactis

Tr ansflogmeZ2on &¥ep Leglufasnprenchumggion signalvbancktrenslation .sequence. IUB

R BeR A REAG DT e PRt S8 ST m=cer

peLAG DEgBEgtARely. L. lactis was transfornmed using
1% gl yci ne as a cell vvaII weakeni ng agent, except

|tolhg: ets gﬂé?arg?ntgﬁ g per n‘% retgf r gﬁ%ﬂsgﬁl% UBMlxedBase

tCaiesf R Ys=((IC MG IKH=HGT ISSGT MSSQTQ«B-FA@“BB*GS)I wem}c D=AGT
rown at 30C while lactobacilli transformants

NAE&INi ng pGh9: 1 SSJ derivatives) were grown on 25
plates and in liquid nmedia at 32-33C. Construction
of pl yFigure 840 t Sep Smpkisanslation Gaquexpe. eﬁmmﬁmme dCodes: R=AG

Syl MeAC R TR radsh o de oA Hmpiit Rea e

usi ng_cloned plyS11 as tenplate. This WD 2005/ 040200
PCT/ Abzewa2H0148ep 3Bcludimgrssvretioas signaln backiranslation sequence. IUB

AP, BBtk RATE SR e BPERRC ARt P RACT Baer

RENECTH-UMGTOESA;aet such that the E- cadherin
encodi ng gene fragmsnt IS repl aced with the ply511

%ﬁgef 5}%’%%%\21 |oparts of ep 6X ﬁ?!gp %{dj}gﬁaﬁﬁs’gﬁm of sep

Bonteinénga appaskibied seps pfcgnmibn Qﬁlmmeeestsl fles &M@mmhﬁxamers are
Term H nd-trunc and t fragnent was_t hen

indicaiaders shadad lﬁ%ﬁﬂ%h@dﬂrﬂﬂq {espenmvgly{n@s QBR -3 n&ensensus also may

L gat dy P 1
L 300 e fepsfiUST P plolisf bR o £ N 10 Wi hoxamers are
frhbisisuds tHer s2p 3ibosome bdidh%:ﬁlteyis Ilmﬂérllhed T8 Veixed. BéﬁC(EduSes R=AG
transformants were plated onto GVL7 agar containi g

e MTA K i i W=ARdTsAET BAGGE V. a%(% PraAdTIN=AGCT
nonocyt ogenes 491 cells to obtain visible turbidity.
Af t er Figuod/s c| Nneleotidec segquénvg @ic 1 50+bp izﬁalnwﬁialebrodb\dnmam of sep

det ect ed by tggﬂﬁlgor t| on of cleari zone arqund th
LBt GRINEs e sep @glﬁwrl | GHESTEIRE @mows above the
&q&eﬁdeemm@arﬁasumesoglmn?ief 'Mjaﬁ@tl@géi‘ élﬁ*ac WelAT H=ACT

fractionation, protein extraction and Wstern
BraGsVsAGC D=AGT N=AGCT
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Cell extracts and supernatants were prepared fromlate
exponential or early 15 stationary phase cul tures.

ng@sg%@[)acts were prepared by boiling cells i,ET/%)E]2004/001461

| oadi ng buffer and supernatants were
concentrated using 5%trichloroacetic acid as
descri bed previously. Proteins were transferred to
nitrocel | ul ose, bl ocked and then probed with an
anti - Hi ss-horseradi sh pero’%@ dase (HRP) conjugate
anti body (Q agen, Hilden, Germany) at 1 in 4,000
di | ut i Tre. inVention tdedcribvedi Hebov mthweﬁ'emndetcemm neo-lgitingeexamples.

ht chem | um nescen t (Roc Mannhei.m
égr‘wﬁ"% PRGHEE] HapE Py SHG 0 thy 2 [bPUMRE Farintions and/or
I

b iBchops YROYbhaB 1Y The ot o RRELER RME Wehprting from the
apoTtgs lsctqaetolﬁﬂlesavmnheﬁ as Bioadly dmmribedsrﬂeaﬁbﬁomrgmamples are, thereof,
g nt|t s of His6 contgl ni ng prote| ns jn each band

P PePRariaiall srmerty ot YlusativsradgRt restctike.usi ng t he

Tot aI Lab vI. 11 packa%e (Phoretix, Newcastle upon Tyne,
Examplet Ré’ﬂdﬂﬁﬁ?ﬁg’ P PAGE Proteins were separat ed

i n SDS- PAGE using a 4% stacking gel and a 10-m 12%

separ dt fargerfain BRI wamgmgmﬁn%tdnde MRS iooth @ 3 g eandSractions were

ey e Ao, SRS RE b et Tl hahEd of proteins
St GORRMES i Eupeifeant i FAG0e [Fighd 1) TP sm aliest visible

poottin(indd@tediyribe srrod) wenstill abumgmttuﬁ flste st(aﬁﬂnany/phase When the level

T TR N A —
i i, i B A e i

ptateing Iﬁolﬁld(iﬂ Yhe( sipérnatant SEH fepnerduin BRE . Soduttharcharacterise Sep we
dest.ai ned with _several chnes of distilled wat er . .
#ﬁa gﬁ%#ﬁlﬂ Sepienes whichasdeyrd lrbr PTEETVOSGRIYSGI. Sepis a

25 T adt plokeie wims L 90 REY %ﬁ%ﬁﬁf@ﬁa%%eﬁﬁ%ﬁ?‘%ﬂo@% rise 0 2
pRidtal 1D-kDa Siude!piotsin arith Bilisdebebtric PEarofs.3.(i i)
aut ocl aved and concentrated 100-fold in spent BH and

Ekanfslefa ogep —ET@a&l@éﬁinffﬁélo‘i'?ﬁﬁﬁbﬁfjuﬁﬂgpbbﬁhﬁl of Sep promoter.
activity, supernatants (900 1d) fromlactic acid

bact ept@ ek I8 WA & ewm&m&' mﬁﬁg@x bftnts. Am
bufferedeby thce”a 1tion ofe 100 1M 'Igrl S ﬁ@? ns picillin
omsl upddoat exboneendrationy of 100 ok20(L0g Ijlieﬂm Y&m@ejmvmw)a'yﬂﬁbmycm was
cells were added to the cuvette and_any _chan

WSS copeenirahions o8 7 @ Hewnst mlifpnt ol Bl asme@%ﬂ‘gbﬁa phiuescriptll (KS)

d bact I I
Sy B bR Bt g el 2t < 3 ol o =

150 SRy e S APl 1t ARG HO A 4 (GO matuze E-

—

 @Eegn pRotda memﬁgﬁﬁe@b GIe St AN SerfBAl fOffed From cultured

earlier (except for the agar used to grow L

whemalian BHAD| ahdt KIS€pp cﬁ@mnsmshgmﬁfc&wdemEha@-P@ﬂmM E-cad-Xbol.

I&ﬁa%ﬂ%os%ata b ffer 8?‘315‘?&“:&“ lA%a)rPc(f:) nt r@%'§$ secrefion

¥t QABRRS cirhACE LR 6T EAACTRE IsBnRAES %Y't!’ﬂé? cPh¥élﬂ¢-cadhenn

Lactic acid bacteria and L. nonocytogenes QUT0085 were
BNdwfragmentivdhithacantained elxmtmelube(hstop badmn st cbﬂen Mﬂ tvgas checked
Lactjc acjid bacteria

we arvest ed centrifugatio
R PNA Feiincing; The HAive DA FRsirimiioe. bmole vt Araplitied using
dligohfidledtrids T X1 Hid Ted i} and cloned downstream of the E-cadherin

encoding DNA.
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w%ol) Wi resuspended at 1010 cells/m for li"

NaCl, 10 nM MgSO4; pH 7.5) while L. nonocytogenes
QUT0085 was washed once in BH and once in SM buffer.

bacter| a and -109 cells/m for L. nonocy?ﬁ‘}é;&glr%g{?mm“l
QJTOOSS Two hundred mcroliters of 25 lactic acid
bacteria was added to 800 ul of SM buffer and this was
then mxed with 100 Al of L. nonocytogenes QUT0085.
The mi xes were incubated a€932C for 2.5 hours, then
diluted in SM buffer and plated onto Oxford agar
( Oxoi dTheBesistrgsit within pJRE283 twes itetformid éntei aheendaium BR11 using

nonog enes 085.. Results WD 2005/ 040200
ﬁ!@ogm o@%r 3"?6?@}6&% 88t of ianesnaliqnsi af deRe 10 pg per mi,

t c g
eﬁeétﬁé 1&e§1%€?]y§??%1%€¥0hﬁw %5%2(3?)? g%ﬁ\gs ac eéralf&ogha'ré%lm s. 1994.
Aﬁéﬂetlc walifitation @f ianvafimaimstrao of S kerelmilhls ]@N&nam add I‘i]fg mamtenance
the Sep secretion sigpal, and {he sep, promoter (Fig

5‘j‘ﬂﬂmii wem@w%eetr@éﬁ@%&maﬁva@maém@%é@orp owfirﬂéfhc@bwl 41:272-

I gt S
VA0 RIS 6, S B, O Uy DS STRGHECYS P, 200

(Enajym:eof Epmolch sediepedsxiirbrs ZRbawbddiinamdt Nadticokeus and their activity in
n’pllfl ed by PCR and di gﬂsted and Il%ated into
i

ﬁ?rﬁlarl}aytf)érrr@é@% eWeFieho: F‘!‘;SMICI‘PHJQII 5%58%138%&1@ oppnstruct was

ont 81t @[ﬁlfttlp W&gbﬁltgg%ﬂrls tdfﬁ% rfym 1 an 8%%1%% L of g%?épe gromoter by

nocudabogantamattlat a6t tn the pesbReiof bRehréslytinwalebtibyt i C
activity of Ply511. Several transfornmants that had 10

cl earim eﬁ%ﬁ&i %Min%efg‘grcﬁﬁi BRis6fd ‘MR§ 8l S#g:gm@nﬁ?singstoke,

their plfasm ds were purified. The lasm d one

tUted Kingrem) mmiauﬂ]y pSap Eﬂlﬂdmg hqﬁdpmﬂﬂm tubeanBrythromycin was

secretion of P1 um BRI 1, L. rhammosus
JE“&“&?&“&PH&P%‘@:@P&@W?% meRly®y i s MGL363 The

pl asm d pSep51lsec was transformed by el ectroporation

i nt o Celifexinaein Wase prepagrifiom late iqsamnadmta@gl@mmhl_ase cultures while

RLATDAT Wl B AL 1 hnoiitifel Bhabe B find A iiiRent whote cell

Ipa@itinSextrh@tit QEHBA WhithGnVaiv&l citlRAbNSRE cBlts MERL SDR-PAGE loading
bl otti ng usi ng an anti-Hi ss-HRP conjugate. Bands were
}

buSer Getbravk, 4| E.Fs Fritscheandi F. Marhiagis hQSQeMoleqmlaemmelaboramry

b h he cal
Aot ot R it elabost ooy gfioit i Rpffe Harbor, MY or
BéRlicatidhnl wérk ndéd s &b%éhlﬁ*&cﬁ%eﬁ&ﬂs’i# {TirRer? M1.SNE. 91U PRERGL RMWalsh, and

fraction as well as in t associated fraction.
RM. Gififasin2008x BemdeLsurfaph dispbyusd sedretiawasingrbire EJXFG-containing

t bl
SESREarRERe i fereDaie dedidnd iRFLY AgpL Bavispp. Microbiol
BQ‘SQS‘&-S%Jf)he SM%t?Séxu%ﬁﬁ&%t oPfeelld 12860 g)&%lt]anﬁ']fhcttlhﬁs were also
| evel ull -length H s6-Ply511 was esti nated
objlamgd psrdasctiad piefionslyt CﬁlmnerTZDOa)at @rior rte Ipadinpef SDS-PAGE all

el R0 G S e, o
&Y?dﬁwﬁ?%ﬁéﬁ%ﬂp)(n aﬁmhgymeﬂocﬁa@ y ggge ﬂn,lGermany) at 1
te nto t

nonocyt ogenes 491 cells were incorpor
ge ﬂ)@@(hﬁllmymg e IFoiinvhrgz washdsy thmmemlbembl Wae thcabated ewith rabbit anti-

bands at -40-k e ob rved
mopses ﬁ%n?m fqnisigats (Dakor aﬁ%sf.’ﬁ%ark The bound

I
T

GommnN TR0SHRETE 1aEs GﬂHﬁHa pd(ﬁ&ms in extracts varying amounts of Hisg labeled

protein markers (Qiagen, Glostrop, Denmark) were included alongside the samples.




10

15

20

25

30

: ont

38 cl earing bands wer e observed L. lactis (-'45-kDa)
and L. fermentum (-'52 and -70-kDa) supernatant

Wf(fﬂ§§/d4 gap: Activity of Ply511 secreted by | aCth?AQﬁbﬂmoum

bacteria is enhanced by buffering wth 0.2M potassi
phosphate, pH 7 5 To determine if the lactic acid

produced by lactobacilli and L. lactic effects Ply511
activity, we buffered then:ggar growt h nedi a cont ai ni ng

aut ocl aved L. nonocytoge 491 at near neutral by

the addition of 0.2 M potassium phosphate buffer (pH

7These markars ihsva:bmvm qumgtlgssﬁﬂisk smtalpmgqlxo’emsangadi band allowing

c}lee %(!?rﬁ%ry n g [ﬁ]%@ rllélgg &%%tm Ji 3‘] gq (]ghoretlx Newcastle

RidHr Byné) Unl-t@d %n@@&ﬂ}all*‘og rd@f%r'oﬂ'rgfl Eacadﬂ%ﬁ‘ almouse monoclonal anti-

f er ment um cont ai ni ng SS1 or pSepSllsec
ﬂllmm@@adﬂwnwnbodm(:ﬁmbne BECD-darimed Labmstoriehincd was used at
on buffered wﬁ? media only L. fernmentum pSep51lsec

ot GG %l eari ng zone (Tabl e 5 Figure 7).

Bot h L. rharmosus contai ning pGr9:: 1SSl or pSep5llsec

di d ncﬁ‘%ﬁ*’@ﬁﬁcﬂéﬁ@? SRtPIRGY teshin ther$ia$ cgH ewirret and sup ernatant

il B 2 B BB N B i i
rI0eERENS- ]%_Br NHidEuRddn Hea eﬂ%ﬁﬁf‘aﬂan% 7'@‘1{55 r§ifer culture in the

growt h nedi a able 5, Figure L. plantar
08 eslhéxtgpch Séq@ﬁjrd:cteicd sipe oﬂt]ne&dcealhsrm fiisiei pretbie isc2i-kDay however

RO e s B B e Db S 50400

ProOEbHERS ﬁaﬁfm«}. Pr&élﬁ 3§ ifiQed W%dgéhﬂ 2 AW MRhY:IRRR (ah¥-hman E-
while L. plantarumw I d-type not produce any

@hﬁmmng:ttﬂmdp wisutsed2® theeprimmly| antibaby én 3, V\Fesmm élat) The anti-E-
was used to conpare the

hot one c acti.vi t assa
&??Eﬂ&e‘y‘lf’ HESBTEH 2 piafe eyAME Sizeras g Progyin recognized using the
P -
arerentum BRﬂé-shagvaﬂhbmmmlfgrsuggdBt fihaSep ehprefsdsreahdyectdion. signals
addtlonof01MTr|s HC1 (pH. 8 mxedvvlthL
Gh B P OreaTetesp uEia gev- E?FFUHHLE 9piidgdn nfermenzum. As

2] n 0

et e o .

disedsai cxusigg meipdgen SL.| mﬁﬁodyﬁagemdﬁhisy sorstract indlythave Lpotential as an

pl ant arum had the greatest endolysin activity while L.

Iiestinal In wepnocyipgaies edarkment inpbiting farsnertiendol ysi n

activity wwth L. fernentum having the |east, but still

Examnleid eSepefinbis fusionqrotding L(nMraccmtrolstbbﬁap premoter.

Killing of L. nonocytogenes by lactic acid bacteria

secr ek 4’(@1 MmWaMeﬂ@@ﬁ’IoMﬁEﬁ Gloﬁtﬁ"g'/ekp@ﬁlﬁént@ O‘!ﬁaﬁﬂ:ﬂﬁﬁ was used at
09 cells) were mxed wth wa

V\ashed t i S é?rﬂ)b
F FQ’%"GE a Jest g der £( col é’la@gpql%BUC}]S gﬁluescnpﬂl (KS)
{gglrel%eé :{}Q‘Hﬁtﬁmc?cﬁ'ﬁ# | dilutions were plated

O enunera vi abl e Listeria and

cont a ‘?ﬁ‘)ﬁ%@%g%tp@tfﬁ SHEPSE) Sonsi9F oSN posfcim 3 spp s pe sep 5
Tg%{ﬁeéﬁ}gdﬁﬁ%@ sechBor Ak D 4R2 Q0siRGTHROA4H: 00k RE @lplified and
cloned using Nterm-US-Xba and Nterm-Pst-US) and DNA. encoding the mature Sep
protein and the putative sep transcription terminator (amplified and cloned using SepDS-
PstXho and SepDS-ApaSal). The construct (BspA-6xHis-Sep) consists of DNA encoding

the mature Sep protein and putative sep transcription terminator as above but instead

contains upstream DNA encoding a full length BspA protein followed by DNA encoding
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a. Underline indicates restriction endonucl ease
recognition sites. b'" Y=Cor T, HEA, Cor T, N=A G

w@ﬁbslﬂo?{ﬂonlic' eoti deNucl eoti de sequence (5 tQcrau2004/001461

31)aAnplified product
Bam N-t er mMMAGGATCCGAYACNATHTAYACNGTNCAsep 3" and
downst r eam pUC- BanCTTGGATCCCTGCAGGTCGACTCTAGsep 3' or
sep 5' regions
AcrmiA- N-t er mCAGGATCCTTGATCATACTGTTGTCTTTAGCsep 5 and
stream SepUS- PCRAATTCGCGCGAGCATCTCent i re sep | ocus
nglp TSigod EnA T EissTdtope i asedesepibddoprewiously (Tumer et al.,

B e KB G T AR B ol o S 0 Sep-6t-

sS4 Sonsfiiél #BADTPBTHERATIATIOM ¥R ARl qﬁ@@pAﬁles-Sep construct
SepDS- Pst XhoAAACT GCAGCAGGT TCTCGAGACACTATCTA sep 3" end

aaret ABPPVIEEIGHECIN2CETERA
SepDS- ApaSal CAGGGECCCGTCGACCTATACCTGICGAATC sep 3' end

and t eThestietpaessiof cassettes were constructed in pBluescriptH and then cloned into

E- cad- Pst | AGACCTGCAGGAGACTGGEGT TATTCCTCCCAE- cadherin ) .
dhe adeh @m; Seflofigested pJRS233. The Sep-6xHis-Sep constuct in pBluescnpt II is

Y O IR TR
RS S RIS RS OAH 151, 1 1 v

WehidilBA CasW t0RA Uvall - wWealdbBRE U Eﬁﬁ%ﬁﬂ s T Q:rrSIO pg per ml,
Nor mal growt h nedi a Buffere growt h nedia pGh9: |

FSwesiv casp@hmbbdsalrepSeq}ﬁl (Rawel, McG}mtlcbnt \Spiera). Expressmn in L.

ittt s achiSed i ivetiing e Shevit ey Coomeean o her the sep
to'ﬂebsﬁﬁl PR ErYRERURE QAeglaagBj Wyl RWEbatRe &%ﬂ% Bt 28"R°C in the

-), small just “visible cleari'ng zone di um
quenbemf@arthmglyzmrwle(:&ei) and | arge clearing zone
(+++).

L. fermentum BR11 was grown on solid MRS medium (Oxoid, Basingstoke,

United Kingdom) anaerobically or in standing liquid culture tubes. Erythromycin was

used at a concentration of 10ug per ml for L. fermentum.

In the cases of L. rhamnosus and L. lactis, the Sep-6xHis-Sep construct was
transformed into the cells cloned into the pGh9:1SS7 plasmid (Maguin, E., H. Prevost,
S.D. Ehilich, and A. Gruss. 1996. Efficient insertional 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 liquid culture tubes. Z. lactis

MG1363 was grown at 30°C in M17 medium (Oxoid, Basingstoke, United Kingdom)
supplemented with 0.5% (wt/vol) glucose (GM17). Erythromycin is used at

concenirations of 10 pug per ml for L. rhamnosus and 5 ng per ml for L. Jactis.

Transformation of L. rhamnosus is done using penicillin as a cell wall weakening
agent at concentrations of 1 or 10 pg 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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b this strain grew very poorly on buffered growh
medi a but grew well on normal growth nedia. All

w@%h&fﬁ%oons and patent applications nenti one%g%’%‘f??‘%"'?‘m“ﬂ

specification are 10 indicative of the |evel

of those skilled in the art to which this invention

pertains. Al publications and patent applications are

herein incorporated by reference to the sane extent

as if each individual publ?%ation or patent

application was specifically and individually

i anshotewtion, be clactropgaticr, icdnLdeyocvedarlectie subé®) cremoris grown with

2005/ 040200 42 PCT/ AL20Q4/ 001461 i s ... A _peptid

B8 oosmotzally S, HOGE. AR NERGRH: ESIROT, st 3119-3123),
P e e fard i ' toot '

PERey Sl SO (3007 KBS Bl B por
aenythrgagcibel Waens tthmsfoymbhitande pdwih ik S080NBI 4lfow réplicdtion of the
pepti de having a seguence shown .in_any gone of SEQ ID

NSmperaiyrg sgusittve pORREERS qilasneididsgvatives sdile lagernagydransformants
' ' Loy, i tid di
e Bt oo RS T AR R A b B Pl 2 ur t her

i ncl udi a heterologous protein. 10 5, A pept.ide

nccor dr b TAgioBA PIOtGR KRGt on B VEEkeeB i SRS et performed as
[ j : ' Fall - cl.ai [ :
L AP S R R T it i o Dot G Pl done the
asaueraditheg deseribkdprevibuslyd Tainer 2008 doptagr ol ogous protein

is e-cadherin. 8. A nucleic acid that encodes a

pept i dehegfredicld igbleenl@MianeT thd niafife PGS Mion Préteidb is 21-kDa,
15 9. A nucleic acid having a sequence shown in any .
ciliough thechands p estern blgty corrgspondhte proteins 2BdiDadinrmgea(Figure 3A

| g ci.d cordin 0.claima. . cel | .
i F BT R "Rolefe hE el rond g, By ScEDs-Sep
toRneMtOmMme Sep fiidiéh pridteas /adb ﬁgmalfaédes&n'n 209! Rbe@fant at levels of
PCT/ AU2004/ 001461 s80769691. ST25 SEQUE L1 STI NG

<21mg peuliten of awltrein bethgases. béveleeftthe Sep fusion@otein in the SDS cell
Pr ot ei- i <130> 580769691. <150> 20039058
SxB4ES B Do sntpnig i S95 BRBin S A BRAPES S constructs

- Wek®=29Y, and 139 @f that found in the supernatants, respectively. No Sep fusion

protein was detected in somicate or 5 M LiCl extracts. When SDS cell and supernatant
extracts were rim 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. rhamnosus and L. lactis were <1% and ~10% of that found in the

- supematants, respectively. Interestingly a slightly larger molecular weight Hiss reactive

protein was observed in the sonicaie cell extracts of both L. rhamnosus and L. Zactis and

in the SDS cell extract of L. lactis. This band probably corresponds to Sep fusion protein

 still containing its secretion signal. Like L. fermentum, no Hiss-Sep was detected in the 5
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<212> PRT <213> Lactobacillus fernmentum <400> 1 Asp
Thr Ile Tyr Thr Val A n Ser Ay Asp Thr Leu Ser

15 10 15 Tyr Lys Phe Ala Lys Asp As
WH 2205@%20&5 ) @F"?’fiUéM%t/ooum

Leu Ala LyS Lys 20 25 30 Asn Asn
Asp Ile Asn Lys Ile Phe Val Ay G@n Lys Leu lle 35 40
45 1le Lys 50 <210> 2 <211> 81 <212> PRT <213>
Lact obaci |l lus fernmentum <4Q0> 2 ser Tyr Thr Ser Asn
Ala ser Ay Ser u Ala Al 3A a Lys Ala Trp 1 5 10 15
Ile Ala Gy Arg Qu Ser Ay @y Asn Tyr Asn Ala Thr
AWh 13CY egiracts 20 dtheBd. Themhbsas Gy LL yartiFyson@lining ethe Aep-6xHis-Sep
Ala ser. Tyr Leu Ay Ay Asp Tyr 35 40 45 ser Pro Ala
@WS%J?'F'GIU Arg Val Ala Asp @ n Tyr Val Ala Ser Arg
50 55 60 Tyr. Ay Ser Trp Thr Ala Ala A n G n Phe Trp
G n Al 5o s¥gmineit ep is exposest om tiypcell surfage of £. fipynentum, a whole cell

g T R L

<d&30ehedl paiviodsly G‘m‘néﬂ ¢t 4ll,esupkd). @ Wad Yourks fhabl ihe Qggsyy signal per
Asn Ala Ala Asn Al a 51015AanaIAIaAsnAsnAsn

THP @i vt £f TEHs dﬂﬁl@ rforaLn fertitenisgracatispcontainipg the BapA-6xHis-Sep
Rdhstrb@ F080531000083) ks SEhirthity bRate? (1. 8 B1d) than for L. fermentum

BR11 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 mature vitronectin gene was amplified from ¢DNA and cloned into

- the Sep-6xHis-Ecad expression cassette using restriction enzymes PsA and Xhol

Following its insertion into the pGh9::ISS/ plasmid, the hydrid was transformed into Z.
Sermentum 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
Joading buffer and the precipitated supernatant fractions (S) are indicated. The amount of
cells or medium loaded in each lane is the equivalent to Lml (C) and 9001 (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 protein ~52-kDa in the
supernatant which probably corresponds to full-length vitronectin Figure 4. The cell
extracts of L. fermenium BR11 clones show a number 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 a small amount of C-terminal degradation,
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35 40 <210> 4 <211> 30 <212> PRT <213> Lactobacillus
fermentum <400> 4 Met Ile Ser Lys Lys Asn Phe Al a Lys

W%ﬂooséﬁpzda‘l a Thr Leu dy Ala 1 5 10 15 Vval gC§§%2%4¥001461

a Thr Ala Thr Ala Ala Asn Ala 20 2
<210> 5 <211> 175 <212> PRT <213> Lactobacill us
fermentum <400> 5 Asp Thr Ile Tyr Thr Val G n ser Qy
Asp Thr Leu Ser Ay Ile Ser 1 5 10 15 Tyr Lys Phe Al a
Lys Asp Asn Ser net Ile AsH Asp Leu Ala Lys Lys 20 25
30 Asn Asn Ile dn Asp Ile Asn Lys Ile Phe Val Gy Gn
Lys Lélleetelf@re iB5cot@hgionl Bep hys bsar shopn @ \exfiess bhé sGbmte a large,

\?ﬁFtC;IE-{rX' e ?Pf%ﬂl Qon@n%cﬁ}l gnm?}%ang; H? erge@;rghyﬁq:garded as safe

qgctg]g;,cqg 80 Ala @n Ala @dn Pro @dn dn Ala @n Ser
faAsn A@n Ser Tyr 85 90 95 Thr ser Asn Ala Ser

%é'ﬁé'&e% Eoiratlof A8, 5Bl sfba il A ere’ IndHacytogenes

BHEL6A6pRage AS1F e/hd’él?sﬂ Plf&l‘l Labtobabiusyr Asn Al a
Thr Asn Ay dn Tyr 125 Ay Lys Tyr dn

Leu Angatdlid) sfd Miethods€Y QY Ay Asp Tyr Ser Pro 130
135 140 Al'a Ash G n Glu Arg Vai Ala Asp G n Tyr Val

A a oretdh Kbk Masadet shol bt fGRaBas TP 150 178

175 L. fermentum BR11, L. rhamnosus GG (ATCC 53103) and L. plantarum ATCC
14917 were grown on solid MRS medium (Oxoid, Basingstoke, U.X.) 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 JM109 was
used in molecular cloning experiments. Ampicillin was used at a concentration of 100 or
200 pg per ml for E. coli while erythromycin was used at concentrations of 500-750 pg
per ml for E. coli, 10 ug per mi for lactobacilli and 5 pg per ml for L. Jactis. Expression
cassettes were infroduced into lactic acid bacteria using pGh9:ISS7. 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

peniciilin as a cell wall weakening agent at concentrations of 1.25, 10 and Sug per mi,

- respectively. L. lactis was transformed using 1% glycine as a cell wall weakening agent,

except that transformants were selected directly on GM17 plates containing Spg per ml
erythromycin. L. lactis 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 Ply5il of L.

‘monocytogenes phage A511 was amplified using cloned ply511 as template. This
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<210> 6 <211> 205 <212> PRT <213> Lactobacill us
fermentum <400> 6 Met Ile Ser Lys Lys Asn Phe Ala Lys
la Thr Leu dy Ala 1 5 10 15 Val Al

W\?Wélo‘)@g?mgl a Thr Ala Thr Ala Ala Asn Al a Asp T%Flrﬁy&@é@omm
30 I'le Tyr Thr Val @n Ser Ay Asp Thr Leu Ser Gy lle

Ser Tyr Lys 35 40 45 Phe Ala Lys Asp Asn Ser net Ille

Asn Asp Leu Ala Lys Lys Aspp Asn 50 55 60 Ile A n Asp

Ile Asn Lys Ile Phe Val A% An Lys Leu Ile Ile Lys

65 70 75 80 Ser Asp Ay Qu lle An Gu Tyr Asn Ala ]
Gragmestiwag elopgdingamadewnagaamfIINAsncading ieSepsacration signal in

g ROEMr32f Bonkin e SpoHE-Heaf ool coRSROREHh that he E-
S oo, RSP 30 T o i
®ag ngeed B op-GkHisARINS Ty r ThsfungtianalpartsAditheBgp-GkHisBlyS11 construct
lle Qy.Lys 145 150 155 1 Q Ser, ...

5P bl e SUEE Rl Rag e g0 g Biotiagio dpg this 19

FagRert W 2000 a{pA62H Qv H-ARR AR RN HHC 1 TRROASAREL - Wi Hgated to
G@n du Arg Val Ala Asp A n Tyr Val Ala Ser Arg Tyr

Ginyilaglyr digegtedl §GhISESTOOVHith resheves the GEHI GhsertiRineschupnce) and the
.Ala. Asn d Tr Ty.r 195 200 205 <210> 7 <211> 90
Bahin i s s orpad el fle t thefion Ly ot anstoiianis were plated

8%%2?%\/2135 tﬁgﬁg&%&%ﬁﬁgt 5 t;%%éf%ﬁ e throhEPald shff@Rtho a8@tlaved L.
monocytogenes 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.
Cell fractionation, protein extraction and Western blot analysis

Cell extracts and supernatants 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 concentrated using 5% trichloroacetic acid as
described previously. Proteins were transferred to nitroceliulose, 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
Hiss 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 containing proteins in each band allowing densitometry to be done on

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

Proteins were separated in SDS-PAGE using a 4% stacking gel and a 10-m1 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-HCI pH 8, 100 mM NaCl and 1% Triton-
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gttagtgcaa:cggctactgc tgctaat get 90 <210> 8 <211>
150 <212> DNA <213> Lactobacillus fernmentum <400> 8

woeaOi@set acaccgtaca aagtggtgac acactttcag 9%?‘1‘&&]95&4%01461
g

caaatttgct 60 aaagacaaca gtatgatcaa tgatcttgc
aagaagaaca atattcaaga tattaacaag 120 atttttgttg

gt caaaagtt aatcatcaag 150 <210> 9 <211> 132 <212>
DNA <213> Lactobacillus fe nt um <400> 9 agcgatggtg
aaattcaaga atacaatgct caa gcag ctaatgcaaa tgtagcaaac
60 aacaatactc aagctacaca acaacaaact gctcaagcac

B et 235 foy2Q bawagdha 26 wasdbepchrieflyoinsed with digilled watsr and then

Sttt 7R 057 kit meieig eh R R0% cxtfied RO i hopes and then
aRGGIned 9ath 968 DMaf s oFQistifla@ivaRgdt 0 gt aact acaa

cgccacaaac ggtcaataca ttggtaagta ccaattagct 120

o521 C Rk AU U RAPTR S OFFURR SRR
02t AN R PP By 0
Rageenfald® 190351004 GRP Buffér indeReH o2& (1iP BR6EARALnd Edmeentrated

<400> 11 gacactatct acaccgtaca aagtggtgac acactttcag. L
doatfoldcin apedaBHI tagd tst@ed frezanacRactestyfat spatateda endolysin activity,

stpees (o GRS BT Ca beE e R PG G Bbnenial glse were
Puperd! 9F thel &RAiticASAPHE GRIME treal 8YLAEGRRBE in a cuvette. L.
aacaat act c aagctacaca acaacaaact 240 gcCt caagcac

aonotylogaras syestiettacells weae gddedado dhe suyptteaandcanytchargst ig@Dsoo Was

?fr(l)o%itored over time at 23°.
Detection of ply511 secretion by lactic acid bacterial colonies on agar plates

To 15-ml (final volume), 0.3-ml' of 100-fold concentrated autoclaved L.
monocytogenes 491 was added to MRS or GM17 agar. Erythromycin was also added to
the agar at concenirations 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 concentration) and the final volume was kept at 15-ml.

Killing of L. monocytegenes by lactic acid bacteria secreting Ply511

Lactic acid bacteria and L. monocytogenes QUT0085 were grown to mid-late
exponential phase and the cells were harvested by centrifugation. 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/m] for L. monocytogenes QUT0085. Two hundred microliters of

-lactic acid bacteria was added to 800 pl of SM buffer and this was then mixed with 100

ﬂl 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, UK.) to
determine viable L. monocytogenes QUT0085.

Results



10

15

20

25

tcaggttcag aagctgctgc taaagcttgg attgccggtc gtgaatcagg
tggtaactac 360 aacgccacaa acggtcaata cattggtaag
wWoPh69RbiRg ctgcatcata ccttggtggt 420 gactact 9@?]AU2004{001461
cagctaacca agaacgcgtt gctgaccaat acgttgcaag tcgttacgg

480 tcttggactg ctgcccaaca attctggcaa gcaaacggtt

ggtactaa 528 <210> 12 <211> 618 <212> DNA <213>

Lact obaci | l us fernmentum <400> 12 atgatttcta agaaaaactt
tgctaaagta tctgctactc ttgg’ﬁgcagt ggccttaggt 60

gttagt gcaa cggctactgc tgctaatgct gacactatct acaccgtaca
aagt g¢tlgninglefthe emdalysin geme pyalt inde the Sepagcretigu casseite
aaagacaaca gtatgatcaa tgatcttgct 180 aagaagaaca

at at t Id4aericalling aha@lysal tehildlgtih oIl cagmagbiereabactiepgge AS511
240 _agcgatggtg aaattcaag% at acaat,gct caaaat gcag .

cvasalopeddn Fagmedpnasiean 0f DNA casqding thepep seetiapsignal and the sep

ctca : C . . .
HERRE TR TR Mo ARCAGRANR GOBRERRAOROI, o Jisg aptope s
tlaaEiChdt@eenB Sepbdopsoagighal nitbthie g fitighaeaciozous protein (Figure
aacgccacaa acqggt caata cattggt aagﬁ480 taccaatta

cDgthn Sarexidietiiygd geustgwt was popbified by PeBwd dé@eggégl@gtﬁgated into

Uiitarflfd; g - { . . _
e o
Bl wedeSplated bhto G011 7<RdRdingNAythroiBycih agd altaclavedus monocytogenes

fermentum <220> <221> mist feature <222> (9‘%@.&;‘)21
493 zellntoydeient | tepesliwalk byiipactivity of PhySdd. Sevargl izanstoymants that had

g o eoia 150 gy R0 RBicana R it g wormgyeifid. The

$adgid 6ih e @Rt BRnedwPnantelPdSeptl ec.f eat ure

Expression and secretion of Ply511 in L. fermentum BR11, L. rhamnosus
GG, L. plantarum ATCC 14917 and L. lactis MG1363

The plasmid pSep511sec was transformed by electroporation into L. fermentumn

BR11, L. rhamnosus GG and L. plantarum ATCC 14917. Cell extracts and supernatant
fractions were collected from the lactobacilli and L. lactis transformants and were
analysed by Western biotiing 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 Hisg-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 Westemn blot, L. plantarum produced the greatest amount of
Hisg-Ply511 and the level of full-length Hisg-Ply511 was estimated to be ~10 ug per liter
of culture. To determine if the Hisg-Ply511 is active, supernatants from strains
containing either no plasmid, pGh9::ISSI or pSepS51lsec 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 observed in all supernatant fractions from strains containing pSep511sec but not in

wild-type or strains containing pGh::ISS7. Extra endogenous higher molecular weight
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<222> (33)..(33) <223> any nucl eotide <220> <221>
m sc_feature <222> (36)..(36) <223> any nucl eoti de

1> misc feature <222> (39)..(39)
nucPe%“tol e <220> <221> misc_feature <222> (i%%m'%ﬂ%oo“ﬂ
<223> any nucl eotide <220> <221> m sc_feature <222>
(45)..(45) <223> any nucl eotide <220> <221>
m sc_feature <222> (48)..(48) <223> any nucl eoti de
<220> <221> misc_feature 22> (51)..(51) <223> any
nucl eoti de <220> <221> misc_feature <222> (54)..(54)
<dé&fingdrandnwetessitserved L<2i2fiy (~d528Da)autld.. [fewianren (<5222 ~70-kDa)
(57)..(57) <223> any nucleotide <220> <221>
rUBEmplaRt factions 20> (60)..(60) <223> any nucl eoti de

<220> <221> nisc_feature
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 nomal growth media, both L. fermentum containing pGh9::ISS7 or pSep51isec
produced the same medium sized cleariilg zones, while on buffered growth media onty L.
Jermentum pSep511sec produced a medium clearing zone (Table 5, Figure 7). Both L.
rhamnosus containing pGh9::ISS7 or pSep511sec did not produce clearing zones on
normal growth media, however large clearing zones were produced by L. rhamnosus
containing pSepS5llsec but not by L. rhamnosus containing pGh9:ISS/ grown on
buffered growth media (Table 5, Figure 7). L. plantarum containing pSep51lsec
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
lytic activity of supernatants of the lactobacilli and L. lactis strains expressing Ply511.
Supernatants were collected from mid- to late-logarithmic growth phase, buffered by the
addition of 0.1 M Tris-HC! (pH 8), mixed with L. monocytogenes cell suspension and
any change in absorbance at 600nm was followed. I 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 having the least, but still detectable,

endolysin activity (data not shown).

Killing of L. monocytogenes by lactic acid bacteria secreting Ply511



<222> (63)..(63) <223> any nucleotide <220> <221>
m sc_feature <222> (66)..(66) <223> any nucl eoti de
<221> msc_feature <222> (69)..(69) <223>

wﬁ’u%épi%‘{’l e $80769691. $125 PCT/ AU2004/ 001461 <§§%&“§E‘§é"°“‘“

6 WD 2005/ 040200 <221> misc_feature <222> (72)..(72)

<223> any nucl eotide <220> <221> misc feature <222>

(75)..(75) <223> any nucl eotide <220> <221>

msc_feature <222> (78)..3%78) <223> any nucl eoti de

<220> <221> m sc _feature <222> (81)..(81) <223> any

Mifathed . decris <205 ek Meremiized fvithtwashed K22 2>mbRayiogat)QUT0085

<223> any nucl eotide <220> <221> misc _feature <222>

(2902 oefI8Pih SMABar. aRTeN 2 S| 1RAEs, 881PARHRRR WerSPphed onto Oxford agar
CT/ AU2004/ 001461

to enumerate viable Listeria and GMI17E to enumerate viable L. lactis. L. lactis

containing pSep51lsec reduced viability of Listeria by 1.88 log CFU/mL



<400> 13 atgat hwsna araaraaytt ygcnaargtn wsngcnacny
t nggngcngt ngcnytnggn gt nwsngcha cngchacngc
n <210> 14 <211> 150 <212> DNA <21

Lactobaci |l l us fermentum <220> <221> nisc_fea?ﬁ?ganmmm0M6l
<222> (6)..(6) <223> any nucleotide <220> <221>
m sc_feature <222> (15)..(15) <223> any nucl eoti de
<220> <221> misc_feature <222> (18)..(18) <223> any
nucl eoti de <220> <221> ni@%_feature <222> (24)..(24)
<223> any nucl eotide <220> <221> m sc_feature <222>
(Pabjle 4 (27) <223> any nucl eotide <220> <221>
m sc_feature Page 7 60 90 WD 2005/ 040200 <222>

33) ... (33) ..<223> any nuc] eotide <220> <221>
Efiﬁlﬂfrilae ipdicatesyggnicogpsndopuglsase wosogitionsitssycl eot i de
<220>

b ¥=C or T; H=A, Cor T; N=A, G, C or

Oligonucleotide Nucleotide sequence (5’ to 3°)* Amplified product

Bam-N-term AAGGATCCGAYACNATHTAYACNGTNCA® sep 3° and downstream

pUC-Bam CTTGGATCCCTGCAGGTCGACTCTAG sep 3” or sep 5° regions

AcmA-N-term CAGGATCCTTGATCATACTGTTGTCTTTAGC | 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 AAACTGCAGCAGGTTCICGAGACACTATCTA | sep 3’ end and terminator
CACCGTACA

SepDS-ApaSal CAGGGGCCCGTCGACCTATACCTGTCGAATC | sep 3° end and ferminator
CA

E-cad-Psti AGACCTGCAGGAGACTGGGTTATTCCTCCCA | E-cadherin encoding region

E-cad-Xhol AGACTCGAGGTTAATCGTTGGTGTCAGTGAC | E-cadherin encoding region
TGT




<221> msc_feature <222> (39)..(39) <223> any
nucl eotide <220> <221> misc_feature <222> (42)..(42)
nucl eoti de <220> <221> nisc featur >
“@%@%ﬁy ) <223> any nucl eotide <220> <221>%CTaaa&”m&“61
m sc_feature <222> (60)..(60) <223> any nucl eotide
<220> <221> misc_feature <222> (72)..(72) <223> any
nucl eoti de <220> <221> ms¢ feature <222> (87)..(87)
<223> any nucl eotide <22041<221> nisc feature <222>
(90)..(90) <223> any nucl eotide <220> <221>
misabledat ure <222> (129)..(129) <223> any nucl eoti de
<220> <221> mi st feature <222> (132)..(132) <223>
any nucl eoti de S80769691. ST25 PCT/ AU2004/ 001461 <220>

<221> Hi wondgytigenes colR@al IytictagtivityloFllretic acid bacteria grown on agar
plates with and without 0.2 M potassium phosphate buffer®.

Normal growth media Buffered growth media
pGhS:ISS7 pSepSlisec pGh9::ISS7 pSep5Slisec
or wild-type or wild-type

L. lactis - + - -
L. fermentum ++ ++ - +
L. rhamnosus - - - Fa
L. plantarum - + - i

® clearing zones around the colonies were scored as follows: no clearing zone (-), small just

visible cleating 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 or patent application was specifically -and

individually intended to be incorporation by reference.
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<223> any nucl eotide <400> 14 gayachat ht ayacngtnca
rwsnggngay acnytnwsng gnat hwsnta yaarttygcn 60

warYo804a W snat gat haa ygayyt ngcn aar aar aaya al‘@&‘&i%{g&%ﬁl‘lﬁl

yat haayaar 120 athttygtng gncaraaryt nathat haar
<210> 15 <211> 132 Page 8 WD 2005/ 040200 <212> DNA
<213> Lact obacillus fernmentum <220> <221> .
msc feature <222> (3).. (ﬁé <223> any nucl eoti de
<220> <221> misc_feature '<222> (9)..(9) <223> any
npel.eoti de <220> <221> m sc_feature <222> (30)..(30)
<%E"%ny nucl eotide <220> <221> m sc_feature <222>

9)..(39)...<223> any nucl eotide <220> <221> _
afsl fédF%P@eﬁ@ :{42)..(42) <223> any nucl eoti de
<220> <221> nisc_feature <222> (48)..(48) <223> any
nucl eot # B¥sM doppin at tipiN-terimgnusfefdhepeptide222> (54) . . (54)
<223> any nucl eoti de <220>

- 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.

2. A peptide having a sequence shown in any one of SEQID No.s 1 to 6.

3. A peptide having at least about 75% amino acid sequence homology with a

peptide according to claim 2,

4. A peptide according to claim 2, further including a heterologous protein.

5. A peptide according to claim 4 wherein the heterologous protein is lysin.
6. A peptide according to claim 4 wherein the heterologous protein is vitronectin,
7. A peptide according to claim 4 wherein the heterologous protein is e-cadherin.

8. A nucleic acid that encodes a peptide according to any one of the preceding

claims,

9. A nucleic acid having a sequence shown in any one of SEQ ID Nos. 7 to 20.

10. A vector including a nucleic acid according to claim 9.

11. A cell including a peptide, nucleic acid or vector according to any one of the

preceding claims.



<110>
<120>
<130

<150>
<151>

<160>
<170>
<210>
<211>
<212>
<213>

<400>

<221> m sc_feature <222> (57)..(57) <223> any
nucl eotide <220> <221> misc_feature <222> (69)..(69)

nucl eoti de <220> <221> mi sc_featur
WP%)@“?%’) <223> any nucl eotide <220> S oo BeTA A tGi0tdst

m sc_feature <222> (7 % 759 % T§§23> any nucl eoti de
<220> <221> migeqlifet WH IR 22> 2090) . . (90) <223> any
nucl eotide <220> <221> msc_feature <222> (93)..(93)

Queeps| andy Usiereidey ¢F B80meded1. ST25 Page 9
A2 461 WD 2005/ 040200 s80769691. ST25 <220>
@ggﬂ mg(ggé%gé? ure <222> (99)..(99) <223> any

$80F62611 de <220> <221> misc_feature <222>

é g 105) <223> any nucl eotide <220> <221>

3_ ture <222> (114)..(114) <223> any nucl eoti de

20
PatentIn version 3.2
1
50
PRT
Lactobaciilus fermentum
i

Asp Thr Yle Tyr Thr val GIn Ser Gly Asp Thr Leu Ser Gly Ile ser
1 5 10 15

Tyr Lys Phe %8a Lys Asp Asn Ser Met ITe Asn Asp Leu Ala Lys Lys
30

25

Asn Asn Ile GIn Asp Ile Asn Lys Ile Phe val Gly Gin Lys Leu Ile
35 40 45

Ile Lys
50

<210>
<211>
<212>
<213>

<400>

2
81

PRT .
Lactobacillus fermentum

2

ser Tyr Thr Ser Asn Ala Ser Gly Ser Glu Ala Ala Ala Lys Ala Trp
1 5 10 i5

Ile Ala Gly %g Glu ser Gly Gly égn Tyr Asn Ala Thr Asn Gly GlIn
30

Tyr Ile ggy Lys Tyr Gln Leu ﬁga Ala Ser Tyr Leu Gly Gly Asp Tyr
45

Sar |;50 Ala Asn Gln Glu gg val Ala Asp Gln 'g%)/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



<220> <221> m sc_feature
any nucl eoti de

_ <222> (120)..(120)
<220> <221> m sc_feature

<223>
<222>

<223> any nucl eoti de PCT/AUZOO4@§Q&&S&MM&MGI

“@% 26)
< @ipqéﬁmsngayggng arat hcarga rtayaaygcn cara

cnaaygcnaa ygtngcnaay
rcarcaracn gcncargcnc

SEEAREF A%

Page 2

ygeng
ar gcnacnca
gcncarwsn

<212> DNA <213>

<210> ®argcnaayc ar <210> 16 <211> 243
<§%’; g;”act obaci | l us fernentum <220> <221> mi sc_feature
< {2; . 3 3> any nucl eotide <220> <221>
L : :
<213> n1s§§‘é§?ﬂ$e 202 (9)..(9) <223> any nucl eoti de
<400> Xx220> <221> nmisc_feature <222> (12)..(12) <223> any
cleptide 220> _<221> nisc_featur <§€2> &éS)..(lS)
ser son HiaifglE 18 STt OE A4S S ilach sgurtle’ 22>
(21)..(21) <223> any nucleotide <220> <Z21>
m.sc _feature <222> (24)..(2%)
Asn val Ala Asn Asn Asn Thr GIn Ala Thr GTh Gln G1n Thr Ala Gln
20 25 30
Ala Gln Pro GIn GIn Ala Gln Sser GIn Ala Asn Gln
35 ' 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 Asn Ala
20 25 30
<210> 5
<211> 175
<212> PRT
<213> Lactebacillus fermentum
<400> 5
Asp Thr ITe Tyr Thr val Gln Ser Gly Asp Thr Leu Ser Gly Ile Ser
1 5 10 15
Tyr Lys Phe Ala Lys Asp Asn Ser Met Ile Asn Asp Leu Ala Lys Lys
20 25 30
Asn Asn Ile Gln Asp Ile Asn 255 ITe pPhe val Gly ggn Lys Leu ITe
Ile Lys Ser Asp Gly Glu Ile GIn Glu Tyr Asn Ala GlIn Asn Ala Ala
50 55 60
- Asn Ala Asn val Ala Asn Asn Asn Thr G1n Ala Thr Gin GIan GIn Thr
65 70 75 80
Ala GIn Ala GIn Pro GIn GIn Ala GIn Ser GIn Ala Asn Gln Ser Tyr
85 90 95
Thr ser Asn Ala Ser Gly Ser Glu Ala Ala Ala Lys Ala Trp Ile Ala
100 105 110



60 120 132 Page 10 WO 2005/ 040200 <223> any
nucl eotide <220> <221> misc_feature <222> (27)..(27)

nucl eoti de <220> <221> mi sc_featur < >
w?’% 5‘."‘?%) <223> any nucl eoti de <220> <221>"?“‘3Tf"‘?"?zg"‘“’001461

m sc_feature <222> (36)...(36 <223> any nucl eoti de

<220> <221> ni sc_f eat u%%”ﬁég%%zﬁ%%g)..(sg) <223> any

nucl eoti de <220> <221> msc_feature <222> (45)..(45)
Gly Arg G1a3serafily Gyl 8o iThe AstR2D> Ri224sn GilgGlheaymiide <222>

d32) .. (54) <223>14RAy nucl eotide 230> <221>

m sc_feature <222> (57)..(57) <223> any nucl eoti de
Gly Lys 9220z n<Ral aTai ATa seAttyre Lex2A2>G (Yo Rsp - 1403er $283> any

130 nucl eotide <22¥> <221> misc_fedre

Ala Asn Gin Glu Arg \:@8 Ala Asp GIn Tyr val Ala Ser Arg Tyr g’éy

145 155 o
Ser Trp Thr Ala Ala G1n GIn Phe Trp GIn Ala Asn Gly Trp Tyr

165 170 175
<210> 6
<211> 205
<212> PRT
<213> Lactobacillus fermentum
<400> 6
Met Ile Ser Lys Lys Asn Phe Ala Lys val Ser Ala Thr Leu Gly Ala
1 5 10 - 15

val Ala Leu %y val ser Ala Thr E\Ta Thr Ala Ala Asn é‘ioa Asp Thr
5

Ile Tyr ;‘?r val GIn ser Gly f}\gp Thr Leu Ser Gly ﬂe ser Tyr Lys

"Phe %a Lys Asp Asn Ser rglgzt Ile Asn Asp Leu Ala Lys Lys Asn Ash
60

Ile GIn Asp Ile Asn Lys Ile Phe val Gly GIn Lys Leu Ile Ile Lys
. 65 70 ' 75 80

| ser Asp Gly Glu g;e Gln Glu Tyr Asn S(?)a GIn Ash Ala Ala Sgn Ala

Ashn val Ala Ash Ash Asn Thr GIn Ala Thr 61n GIn ¢1n Thr Ala Gln
100 105 110

Ala G1In Pro GIn GIn Ala GIn Ser GIn Ala Asn 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 Gln Tyr Ile Gly Lys
145 150 155 160

Tyr GIn Leu Ala Ala Ser Tyr Leu Gly Gly Asp Tyr Ser Pro Ala Asn
165 ' 170 175



<222> (66)..(66) <223> any nucl eotide <220> <221>
m sc_feature <222> (69)..(69) <223> any nucl eoti de
wottsagagl> msc_feature <222> (72)..(72) <§§?ﬁm‘?§%001461

nucl eot1 de <220> <221> msc_feature <222> (

<223> any nucleotide 220> <221> misc feature <222>
(87)..(87) <223> any ﬁ%@{%%?’rz'éizizzm $80769691. sT25

G1n GluRagevdll ARCRsAURZN0AHO0AE b1 XBe20Rkd G49201Y ser krp
m scl§kature <222> (B8H..(93) <223> Wy nucl eoti de
<220> <221> misc_feature <222> (105)..(105) <223>
Thr Ala 2% GHCEROtherrp<eédf a2 AR dleSﬁBJ g9fure <222> (117)
(IBE7) <223> any ROOl| eoti de <220>28221> mi sc_feature
<222> (120). (120) <223> any nucleotide <220> <221>

<10- psc_feature

<211> 90

<212> DNA .

<213> Lactobacillus fermentum

<400> 7
atgatttcta agaaaaactt tgctaaagta tctgctacic ttggtgcagt ggccttaggt 60

gttagigcaa cggctactge tgctaatgct 90
<210> 8

<211> 150

<212> DNA

<213> Lactobacillus fermentum

<400> 8
gacactatct acaccgtaca aagtggtgac acactttcag gtatttctta caaatttgct 60

aaagacaaca gtatgatcaa tgatcttgct aagaagaaca atattcaaga tattaacaag 120
atttttgttg gtcaaaagtt aatcatcaag 150
- <210> 9
o <211> 132

<212> DNA
<213> Lactobacillus fermentum

<400> 9
agcgatggig aaattcaaga atacaatgct caaaatgcag ctaatgcaaa tgtagcaaac 60

aacaatactc aagctacaca acaacaaact gctcaagcac aacctcaaca agcacaaagc 120
caagctaacc aa 132
<210> 10

<21]> 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 aacgegttge tgaccaatac 180
gttgcaagtc gttacggttc ttggactgct gcccaacaat tctggcaagce aaacggttgy 240
tactaa 246
i s

<212> DNA _ :
<213> Lactobacillus fermentum

Page 4



<222> (123). (123) <223> any nucleotide <220> <221>
msc_feature <222> (126).. (126) <223> any _
Abhgde <220> <221> misc_feature <222> (
g (%23> any nucl eotide <220> <221> nisc%?ig%ﬁggm&MGI

<222> (135)..(135) <2 eotide <220> <221>
<400> 1 sc_feature <222> (1 76@%&%@% <223> any
60

gacactatuichemicgtiira s@Xiptgae lacatistcagegtattectte? 2azattkgdd - -
<223> a <220> <221> m sc feature

él47€ nucl eot i de
aaagacadCs gratgaeia tga(%/fgcﬁsct LAPR0MY ALRTTEBIY &R0 <2212

atttit S §tda@additfrCaarcdd¢aag Ihat 3daattédagn abycaugheoti
gﬂ;ﬂgzg> <229fr> ?r‘lasc fegtéure afz%% a‘?1165 C165) cdd 523> aﬁm)

caaaatgGagc Festoeraa EﬂﬁﬁﬂﬁaazgJéaCﬁﬁﬁﬁﬁtFe%ﬁgfﬁécac@Qzgaacaaact 240
gctcaagc(f%:(i@cct@a@:%) agci%%%ﬁg@rﬁ’aaaeﬂa%‘at A£G PR0O 0 vl Pasiy

360
420
480

tcaggttcag aagctgctgc taaagcttgg attgccggtc gtgaatcagy tggtaactac

aacgccacaa acggtcaata cattggtaag taccaattag ctgcatcata ccttggtggt

gctgaccaat acgttgcaag tcgttacggt

gactactcac cagctaacca agaacgcgtt

tcttggactg ctgcccaaca attctggcaa

12
618
DNA

<210>
<211>
<212>
<213>

<400> 12

Lactobacillus fermentum

atgatttcta agaaaaactt tgctaaagta

gttagtgcaa
acactttcag
aagaagaaca
agcgatggtg
aacaatactc
taagctaacc
attgecggte
taccaattag
gctgaccaat
gcaaacggtt
i3

90
DNA

<210>
<211>
<212>
<213>

<220>
<221
<222>
<223>

<220>
<221
<222>
<223>

<220>
<221>
<222>

any

cggctactge
gtatttctta
atattcaaga
aaattcaaga
aagctacaca
aaagctacac
gtgaatcagg
ctgcatcata
acgttgcaag
ggtactaa

misc_feature
.

(9

nucleotide

misc_Teature
(24)..024
any nucleotide

misc._feature
(30)..030)

tgctaatgct
caaatttgct
tattaacaag
atacaatgct
acaacaaact
ttcaaatgct
tggtaactac
ccttggtggt
tcgttacggt

Lactobacillus fermentum

gcaaacggtt

tctgctacte
gacactatct
daagacaaca
atttttgttg
caaaatgcag

gctcaagcac

tcaggttcag

aacgccacaa
gactactcac

tcttggactg

Page 5

ggtactaa

ttggtgcagt
acaccgtaca
gtatgatcaa
gtcaaaagtt
ctaatgcaaa
aacctcaaca
aagctgctgce
acggtcaata
cagctaacca

ctgcccaaca

ggccttaggt
aagtggtgac
tgatcttget
aatcatcaag
tgtagcaaac
agcacaaagc
taaagcttgg
cattggtaag
agaacgcgtt
attctggcaa

528

60
120
180
240
300
360
420
480
540
600
618



PCT/ AU2004/ 001461 WD 2005/ 040200 580769691. 5725 <220>
<221> misc_feature <222> (171) (171) <223> any

‘ jde <220> <221> nmisc _feature <222>
WE}%@"; 6@83) <223> any nucl eotide <220> <22fST/AU2004/001461

msc_feature <222> (1 )._.<223> any nucl eoti de
robgokr

223> #2RTcTededds M sc_f eat u? 3T¢389).. (189) <223>
any nucleotlde <220> <221> misc feature <222> (192)

<220> (1. 9@ <223> any nucl eotide <220> <221> misc_feature
2 % a(g (198) <223> any nucl eotide <220> <221>

Z%%%i e {-H:[ee <222> (201)..(201) <223> any nucl eotide
<220> <221> msc_feature <222> (207). (207) <223>
<220>  any nucl eotide <220> <221> nmisc_feature <222>

1 -
Do Ge3e (210)  <223> any nucl eotide <220>
<223> any nucleotide :

<220>

<221> misc_feature
<222> (39..(39)
<223> any nucleotide

<220>

<221> misc_feature
<222> (42)..(042)
<223> any nucleotide

<220>

<221> misc_feature
<222> (45)..(45)
<223> any nucleotide

<220>

<221> misc_feature
<222> (48)..(48)
<223> any nucleotide

<220>

<221> misc_feature
<222> (1)..(51)
<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> wmisc_feature
<222> (60)..(60)
<223> any nucleotide

<220>
<221> wmisc_Teature

<222> (63)..(63)
<223> any nucleotide

<220>
<221> misc_feature

<222> (66)..(66)
<223> any nucleotide

<220>
<221> misc_Teature

- <222>  (69)..(69)
<223> any nucleotide

<220>
Page 6



<221> msc_feature <222> (213)..(2 13) <223> any
nucl eoti de PCT/ AU2004/ 001461 <220> <221> m sc_feature

1).. (23:L) <223> any nucleotide <
WOzl “feature <222> (237).. (237) <223g8%“m°4’001461

nucl eoti de <400> 16 %g% §€aaygcnws nggnwsngar
<221> @GRIFRGERE ar gent ggat A“80 " garwsnggng
<222> (fraay(7a@yaa ygcnacnaay ggncartaya thggnaarta ycarytngcn

<223> amonugjeplids ayy tnggnggnga ytaywsnccn gcnaaycar g
20> Aarnmgngtngc ngaycartay 180 Page 13 WO 2005/ 040200
<221> iGE/ AddR2QR4/ 001461 SBO769691. ST25 gt ngcnwsnm

<222> @t aFgynws nt ggacngcn gcncarcart tytggcargce

<223>  HWIHIRPEHE240 tay 243 <210> 17 <211> 525 <212> DNA
<220> <213> Lactobacillus fermentum <220> <221>

<221> nifisgCfdagakalr e <222> (6)..(6) <223> any nucl eoti de
<222> @820X78221j misc _feature <222> (15). - Cl5) <223>
<223>  apyynyaleptislei de  <220> <221> misc feature <222> (18)..
<220> (18) <223> any nucleotide <220> <221> misc_feature
<221> misc_feature

<222> (81)..(8L)
<223> . any nucleotide

<220

<221> misc_feature
<222> (84)..(84)
<223> any nucleotide

<220>

<221> misc_feature
<222>  (90)..(90)
<223> any nucleotide

<400> 13

atgathwsna araaraaytt ygcnaargtn wsngchacny tngghgcngt ngenytnggn 60
gtnwsngcna chgcnacngc ngcnaaygcen 90
<210> 14

<211> 150

<212> DNA
<213> Lactobacillus fermentum

<220>

<221> misc._feature
<222> (6)..(6)

<223> any nucleotide

<220>

<221> wmisc_feature
<222> (15)..(15)
<223> any nucleotide

<220> .
<221> misc_feature

<222> (18)..(18)
<223> any nucleotide

<220>
<221> misc_feature

<222> (24)..(024)
<223> any nucleotide

<220> |

<221> misc_feature
<222> (27)..Q27)
<223> any nucleotide

<220> )
<221> misc_feature
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<222> (24).. (24) <223> any nucl eoti de <220> <221>
m sc_feature <222> (27).. C27) <223> any nucl eoti de

Wﬁﬁ@gﬁﬁ%b m sc_feature <222> (33)..C33) F%g?ﬁ[ﬁﬁ%mmﬂ

nucl eoti de <220> <221> misc feature <222>

C36) <223> any nucleo% <221> msc_fe ature
%> any nuc eotide <220> <221>

222> @D22(3H9). . C39)

<223> pisoutkeetide <222> (42). . C42) <223> any nucl eotide

3%]0; ke eoldyde <220> <221> mi sc _fe ature <222>

<222> (30)..(360) <223> any nucl eoti de <220> <221>

<223> #ysbuglestigde Page 14 WD 2005/ 040200 <222> (72)..(72)
<223> any nucl eotide <220> <221> nisc_feature <222>

220 ;
2215 6i%6) fedt8Fd <223> any nucl eot i de
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> (60)..(69)
<223> any nucleotide

<220>

<221> misc_feature
<222> (72)..(72)
<223> any nuclectide

<220>

<221> misc_feature
<222> (87)..(87)
<223> any nucleotide

<220>

<221> misc_feature
<222> (90)..(90)
<223> any nucleotide

<220

<221> misc_feature
<222> (129)..(129)
<223> any nucleotide

 <220>

<221> misc_feature
<222> (132)..(132)
<223> any nucleotide

<220>
<221> misc_Ffeature

<222> (141)..(141)
<223> any nucleotide

<400> 14
gayacnatht ayacngtnca rwsnggngay acnythwsng gnathwsnta yaarttygcn

aargayaayw shatgathaa ygayytngcn aaraaraaya ayathcarga yathaayaar

~ athttygtng gncaraaryt nathathaar

<210> 15
<21]1> 132
Page 8

<220> <221> nmisc_feature <222> (48). C48) <223> any

60

120
150



<220> <221> m sc_feature <222> (90)..(90) <223> any
nucl eotide <220> <221> m sc_feature <222> Cl129).

wold@904050823> any nucl eotide <220> <221> m sc o f-8atbE 00146

<3225 (132)..(132) <223> any nucl eoti de 55 3CT R Eoonier
msc_feature <222> (1 <223> any nucl eoti de

212> BRR0> <221> nisc_f eat urééam?é%?rﬁss) (153) <223> any

<213> pamtobatiililes feP@@um221> mi sc_feature <222>
(159)..(159) <223> any nucl eotide <220> <221>

<220- Msc_feature <222> (180)..(180) <223> any nucl eotide

<221> mid20Peatdpd> m sc_feature <222> (189)..(189) <223>

<222> é%%-ﬁ | eotide <220> <221> misc_feature <222>

<223> nygoyclepti®y  <223> any nucl eotide <220> <221>

<220 M sc_feature <222> (198).. (198) <223> any

<221> misc| Bexftucke
<222> (9)..(9)
<223> any nucleotide

<220> .

<221> misc_feature
<222> (30)..030)
<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> 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 nucleotide

<220>

<221> misc_feature
<222> (69)..(69)
<223> any nucleotide

<220>

<221> misc_feature
<222> (75)..(75)
<223> any nucleotide

<220>

<221> misc_feature
222> (78)..(78)
<223> any nucleotide

<220> |

<221> misc_feature
<222> (90)..(90)
<223> any nucleotide

<220 )

.<221> misc_feature
<222> (93)..(93)
<223> any nucleotide
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<220> <221> m sc_feature <222> (204)..(204) <223>
any nucl eotide <220> <221> misc _feature <222>

woRRdes@07) <223> any nucl eoti de s80769691
15 PCT/ AU2004/ 001461 WO 2005/ 040200 <220> WA‘%&%"“GI

m sc_feature <222> (2 219) <223> any
nucleotide <220> <221§%é%%%mieatére <222> (225).

<220> 5) <223> any nucl eotide <220> <221> nist-feature
:55%; 28) (228) <223> any nucl eotide <220> <221>
<223> g,_.}ft <222> (240).. (240) <223> any

nucleotl <220> <221> msc_feature <222> (243)..

<220> <223> any nucl eotide <220> <221> m sc_feature
<221> 2- (249) <223> any nucl eotide <220> <221>
ué ee

535 <222> (255).. (255) <223> any

<220> .

<221> misc_feature
<222> (114)..(114)
<223> any nucleotide

<220>

<221> misc_feature
<222> (120)..(120)
<223> any nucleotide

<220>

<221> misc_feature
<222> (126)..(126)
<223> any nucleotide

<400> 15
wsngayggng arathcarga rtayaaygcn caraaygcng cnaaygchaa ygtngcnaay 60

nucleotlde

aayaayacnc argcnacnca rcarcaracn gcncargcnc arcchcarca rgencarwsn 120

cargcnaayc ar 132

<210> 16
<211> 243
<212> DNA
<213> Lactobacillus fermentum

<220>

<221> misc_feature
<222> (3)..(3)

<223> any nucleotide

<220>

<221> misc_Teature
<222> (9..(D

<223> any nucleotide

<220

<221> misc_feature
<222> (12)..(12)
© <223> any nucleotide

<220> .
<221> mwisc_feature

<222> (18)..(18)
<223> any nucleotide

220>
<221> misc_feature

<222> (2L)..(21)
<223> any nucleotide

<220
<221> misc_Feature

<222> (24)..(024)
Page 10



<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>
<221>
<222>
<223>

<220>

- <221>

<222>
<223>

<220>
<221>
<222>
<223>

<220>

<220> <221> msc_fe ature <222> (264).. (264) <223>
any nucl eotide <220> <221> nisc feature <222>
<223> any nucl eotide <220> <22LF/AU2004/001461

woz 270)
Bg%?%ﬁ@ure <222> (276) (276) <223> any

m sc
nucl eotide <220> <221z Jﬁﬁg %%I <222> (285).
4A8npciec22B> any nucleotl > <221> m sc feature
<222> (291).. (291) <223> any nucl eotide <220> <221>
M SCed pgre <222> (294).. (294) <223> any
ol eptAHde  <220> <221> misc_feature <222> (300)..
#@BOONcISBOED691. ST25 Page 16 PCT/ AU2004/ 001461 WO
2005/ 040200 <223> any nucl eotide <220> <221>
MsCedfakdre <222> (303)..(303) <223> any nucl eotide
@230233 21> m sc_feature <222> (306)..(306) <223>

anyyhugiebtisle de

misc_feature
(36)..(36)
any nucleotide

misc_feature
39..(39
any nucleotide

misc_feature
(45)..(45)
any nucleotide

misc_faeature
54)..(54)
any nucleotide

misc_feature
(57>..(57)
any nucleotide

misc_feature
(60)..(60)
any nucleotide

misc_feature
(66)..(66)
any nucleotide

misc_feature
(69)..(69)
any nucleotide

misc_feature
(72)..(72)
any nucieotide

misc_feature
(84)..(84)
any nucleotide

misc_feature
(87)..(87)
any nucleotide

Page 11



<220> <221> misc_feature <222> (309)..(309) <223>
any nucl eotide <220> <221> nisc feature <222>
WO (315) <223> any nucl eotide <220> <%(2.:J"5&U2004/001461
msgsé%g%lotoure <222> (318) . (318) <223> any
nucl eotide <220> <221% e re < >
<221> rﬁ?ﬁlfeaﬁa%l) <223> anyg%%%g%tﬁa%g <220> <221> .
<222> B3c. (2 ure <222> (327)..(327) <223> any nucl eoti de
<223> apopUclenride njsc feature <222> (336)..(336) <223>
<220- any nucl eotide <220> <221> nisc _feature <222>

<221> &EQ])’&M(LB@Q) <223> any nucl eotide <220> <221> .
<222> 50re  <222> (342)..(342) <223> any nucl eoti de

<223> aJE’zbEC 19enisc feature <222> (348)..(348) <223>
<220> any nucl eoti de <220> <221> nisc_feature <222>

<221> 15135.1‘Fe)atur§351) <223> any nucl eoti de
<222> 17)..(117
<223> any nucleotide

<220>

<221> misc_Teature
<222> (120)..(120)
<223> any nucleotide

<220>

<221> misc_feature
<222> (123)..(123)
<223> any nucleotide

<220>

<221> misc_feature
<222> (126)..(126)
<223> any nucleotide

<220>

<221> misc_feature
<222>  (132)..(C132)
<223> any nucleotide

<220>

<221> misc_feature
<222> (135)..(135)
<223> any nucleotide

<220>

<221> misc_feature
«<222> {(138)..(C138)
<223> any nuclecotide

<220>

<221> misc_feature
<222> (147)..C147)
<223> any nucleotide

<220>

<221> misc_feature
<222> (150)..C3150)

- <223> any nucleotide

<220>

<221> misc_feature
<222> (153)..(153)
<223> any nucleotide

<220>

<221> misc_feature
<222> (165)..(165)
<223> any nucTeotide

<220>
<221> misc_feature
<222> (168)..(168)
<223> any nucleotide
' ' Page 12



<220> <221> msc_feature <222> (354)..(354) <223>
any nucl eoti de <220> S80769691. ST25 Page 17

H4J28R4/ 001461 WO 2005/ 040200 <221> mi SC_f S@ltiBoos 00141
) . (366) <2235 any nucl eotide <3268 I3

m s4_feature <222> (3 9 <223> any nucl eoti de
<2205 <221> ni sc_f eat o S8b7aded: 9’?‘:?75) (375) <223> any

<220> nucl ot| de <220> <221> misc_feature <222>

Z%%%i Eﬂ <223> any nucl eotide <220> <221>

DI %@ @@ <222> (399)..(399) <223> any nucl eoti de
20> <221> misc_feature <222> (402)..(402) <223>

<220> 'é ucI eotl de <220> <221> misc_feature <222>

<221> <223> any nucl eotide <220> <221>

§§§§i ysmé@ﬁqa@ <222> (408)..(408) <223> any nucl eoti de

<220>

<221> mwisc_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 nucieotide

<220>

<221> misc_feature
<222> (198)..(198)
<223> any nucleoctide

<220>

<221> misc_feature
<222> (201)..(201)
<223> any nucleotide

<220>

<221> misc_feature
<222> (207)..0207)
<223> any nucleotide

<220>

<221> misc_feature
<222> (210)..(210)
<223> any nucleotide

<220>
<221> misc_feature

<222> (213)..(213)
<223> any nucleotide

<220>

"<221> misc_feature
<222> (231)..(231)
<223> any nucleotide

<220>

<221> misc_feature
<222> (237)..(237)
<223> any hucleotide

<400> 16
wsntayacnw sShaaygcnws nggnwsngar gcngcngcna argcntggat hgenggnmgn 60

garwsnggng ghaaytayaa ygcnacnaay ggncartaya thggnaarta ycarytngcn 120
gcnwsntayy thggnggnga ytaywsncch gcnaaycarg armgngtngc ngaycartay 180

Page 13



<220> <221> m sc_feature <222> (414)..(414) <223>
any nucl eotide <220> <221> misc_feature <222>

“&ﬁﬁaé%m&ﬁl7) <223> any nucl eotide <220> <22$0Tmagmgmams1

eature <222> (420) (420) <223> any nucl éo

<220> <221> nisc_featur 29) . (429) <223>

gtngcnwsny gide) givis detggadaden § cHH.SQy &t_?éalr" € naa %@lﬁgg 240

tay

<210>
<211>
<212>
<213>

<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>
<221>

(432)..(432) <223> any nucl eoti de 0> <
m sc_feature <222> (435)..(435) <223> any nucl eoti d43
s80769691. 5T25 Page 18 PCT/ AU2004/ 001461 WD
PO05/ 040200 <220> <221> msc_feature <222>
%47) . (447) <223> any nucl eotide <220> <221>

e (450) . (450) <223> any nucl eoti de
<2zg§£§g§% ’?h*'”sc Miture <2225 (453) (453) <223> any

nucl eoti de

misc_feature
(6)..(6)
any hucleotide

misc_feature
@as)..s

any nucleotide

misc_feature

(18)..C18)
any nucleotide

misc_feature
24)..C24)

any nucleotide

misc_feature
(27)..C27)
any nucieotide

misc_feature

(33)..C33)

any nucleotide

misc_feature
(36}..(C36)
any nucleotide

misc_feature
(39)..C39)
any nucleotide

misc_feature
(42)..C42)
any nuc’leotide

misc_feature
(48)..(C48)
any nucieotide

misc_feature
(60)..C60)
any nucleotide

-misc_feature

Page 14



<220> <221> m sc_feature <222> (465)..(465) <223>
any nucl eotide <220> <221> misc _feature <222>

wdh 68) <223> any nucl eotide <220> <22:l£,>,D,A 2004/001461
m S§§/ 4(ggl{ibure <222> (471)..(471) <223> any nucIEoEPHE

<220> <221> m sc_featur > (AT4)..(474) <223>
<222> @A) nu@bRoti de <220> 3%@%%&&1(_ eature <222>
<223> apgoyucleaBdle <223> any nucl eotide <220> <221> _
<220 Msc_feature <222> (483). (483) <223> any nucl eotide
<221> M0 Featdrel™> M sc_feature <222> (489)..(489) <223>
<222> @8I) ni8Fkotide <220> <221> nmisc_feature <222>

<223> amypucleaigiEle <223> any nucl eotide <220> <221> _
<220 M sc_feature <222> (495)..(495) <223> any nucl eotide
<221> 2D ¥Featddl> m sc_feature <222> (513) (513) <223>

222 . i
<222> gﬁgb ng8Pkot i de

<223> nucleotide

<220>

<221> misc_Ffeature
<222> (129)..(129)
<223> any nucTeotide

<220>

<221> misc_feature
<222> (132)..(132)
<223> any nucleotide

<220>

<221> misc_feature
<222> (141)..(141)
<223> any nucleotide

<220>

<221> misc_feature
<222> (153)..(153)
<223> any nucleotide

<220>

<221> misc_feature
<222> (159)..(159)
<223> any nucleotide

<220>

<221> misc_feature
<222> (180)..(180)
<223> any nuclectide

<220>

<221> misc_feature
<222> (189)..(189)
<223> any nucieotide

<220>
<221> misc_feature
<222> (192)..(192)
<223> any nucleotide

<220>

<221> wmisc_feature
<222> (198)..(198)
<223> any nucleotide

L <220>

<221> misc_feature
<222> (204)..(204)
- <223> any nucleotide

<220> )

<221> misc_Tfeature
<222> C207)..(2072
.<223> any nucleotide
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<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>
<221
<222>
<223>

<220>
<221>
<222>
<223>

. <220>
L <221>
<222

<220> <221> m sc_feature s80769691. ST25 Page 19
PCT/ AU2004/ 001461 WD 2005/ 040200 PCT/ AU2004/ 001461
woth) . ST25 <222> (519)..(519) <223> any
nucﬁ%@itgl e <400> 17 gayacnat ht ayacngtnca rﬁﬁ&@?&% /001461

acnyt nwsng gnat hwsnt a gggfégtﬁggcgarzgo aar gayaayw
snat gat haa ygayyt ngcn aar aar aaya ayat hcarga yat haayaar

L a gt ng gncar aaryt nat hat haar wsngayggng
y he det @yaaygcn 180 caraaygcng cnaaygcnaa
ygt ngcnaay aayaayacnc argcnacnca rcarcaracn 240
gcncargcnc arccncarca rgcncarwsn cargcnaayc arwsntayac
F 300 wsnggnwsng argcngcngc naar gcnt gg
I ygngarwsngg nggnaaytay 360 aaygcnacna
ayggncarta yat hggnaar taycarytng cngcnwsnta yytnggnggn
420f:gaytaym5nc cngcnaayca rgarngngtn gcngaycart
nngnt ayggn 480 wsnt ggacng cngcncar ca
i jggcnaayggnt ggtay 525 <210> 18 <211> 615
<212> DNA <213> Lactobacillus fernmentum <220> <221>
msg feature <222> (9)..(9) <223> any nucl eoti de
s a§£§?1> msc feature <222> (24)..(24) <223> any
aﬁp@hé&ﬁb 8des<220> <221> nisc_feature <222> (30)..(30)
<223> any nucl eoti de <220> <221> m sc_feature <222>
m{gg}éakagg <223> any nucl eoti de <220>

(243).. (243)
any nucleotide

a

misc_feature
(249).. (249)
any nucleotide

misc_feature
(255).. (255)
any nucleotide

misc_feature
(264).. (264)
any nucTeotide

misc_feature
270) .. (270)
any nucleotide

misc_feature
(276) .. (276)
any nucleotide

misc_feature
(285).. (285)
any nucleotide

misc_feature
(291).. (291)
any nucleotide

misc_feature
{299).. (294)
any nuc’leotide

misc_feature
(300).. C300)
Page i6



<221> m sc_feature <222> (36)..(36) <223> any
nucl eotide <220> <221> misc_feature <222> (39)..(39)

nucl eoti de <220> <221> mi sc_featur ‘f’CTﬁl?zatﬁmomm
“?ﬁ%??@?%%) <223> any nucl eotide <220> <221>I g
msc_feature <222> (4%kpy s75423> any nucl eoti de
<223> EageﬁﬁﬂeVEkEDOSI040200§§gd$%§é91. T25 <220> <221>
m sc_feature <222> (48)..(48) <223> any nucl eoti de

<220> .
éle msc_feature <222> (51)..(51) <223> any
5570 Eﬁ%‘fﬁ%@ﬁm <2205 <221> nmisc_feature <222> (54)..(54)
<223> app3Iwclegtigec| eoti de <220> <221> nisc_feature <222>
(57)..(57) <223> any nucleotide <220> <221>

j%%?i msC hgaipg e <222> (60)..(60) <223> any nucl eoti de
<222> €AW)>. (301> nmisc_feature

<223> any nucleotide

<220>

<221> misc_feature
<222>  (309)..(309)
<223> any nucleotide

<220>

<221> misc_feature
<222>  (315)..(31%)
<223> any nucleotide

<220>

<221> misc_feature
<222> (318)..(318)
<223> any nucleotide

<220>

<221> nmisc_feature
<222> (321)..(32D)
<223> any nucleotide

<220>

<221> nmisc_feature
<222> (327)..(327)
<223> any nuclecotide

<220>

' <221> misc_feature
<222> (336)..(336)
<223> any nucleotide

<220>

<221> misc_feature
<222> (339)..(339)
<223> any nucleotide

<220>

<221> wmisc_feature
<222> (342)..(342)
<223> any nucleotide

<220>

<221> misc_feature
<222> (348).. (348)
<223> any nucleotide

<220>

<221> misc_feature

- <222> (351)..(351)
<223> any mucleotide

<220>

<221> misc_feature
<222> (354)..(354)
<223> any nucleotide

<220>
Page 17



<222> (63)..(63) <223> any nucleotide <220> <221>
m sc_feature <222> (66)..(66) <223> any nucl eoti de
wots04050621> msc_feature <222> (69)..(69) %
nucl eoti de <220> <221> misc_feature <222> (?g ’jﬁl(z%{ﬂm“l
<223> any nucl eoti de m sc_feature <222>
221> 615 feb¥Be <223> any %@?@9@%%&5(22% <221>
<222> (B66) f.€a6are <222> (78)..(78) <223> any nucl eotide
<223> apygmicdeotfideni sc feature <222> (81)..(81) <223> any
<220- Nucleotide <220> <221> nmisc_feature <222> (84)..(84)

<221> m223Featyranucl eoti de <220> <221> nist-feature
<222>  REAPAUERER/ 001461 Page 21 WO 2005/ 040200 <222>
<223>  pay)ucleglide<o23> any nucl eotide <220> <221>

<220 M sc_feature <222> (96)..(96)

<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 nucleotide

<220>

<221> misc_feature
<222> (402)..(402)
<223> any nucleotide

<220>

<221> misc_feature
<222> (405)..0405)
<223> any nucleotide

«<220>

<221> misc_feature
‘<222> (408)..(408)
<223> any nucleotide

<220>

<221> misc_feature
<222> (414)..(414)
<223> any nucleotide

<220>

<221> misc_feature

<222> (417)..(417)
<223> any nucleotide

<220>

<221> misc_feature
<222> (420)..(420)
<223> any nucleotide

<220> )

<221> misc_feature
<222> (429)..(429)
.<223> any nucleotide

<220>

<221> wisc_feature
<222> (432)..(432)
<223> any nucleotide

. <220

" «221> misc_feature
<222> (435)..(435)
<223> any nucleotide
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<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>
T <221
<222
<223>

L <220>

<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223

<220>
<221>

<223> any nucl eotide <220> <221> m sc_feature <222>
(105)..(105) <223> any nucl eotide <220> <221>

“E%%%ghgggure <222> (108)..(108) <223> any nﬂ@g@@é&ﬂ%&MGI

1> misc_feature <222> (114)..(114)
any nucl eotide <220> < 1 S eature <222>
(117)..(117) <223> an %ﬁﬁ@‘ig%ﬁc@g <220> <221>
m sc_feature <222> (123)..(123) <223> any nucl eoti de
Z eakprel > nisc feature <222> (126)..(126) <223>

g%% é;%é?éde <220> <221> m sc_feature <222>

. é& <223> any nucl eotide <220> <221>
m sc_feature <222> (132)..(132) <223> any nucl eoti de

msc_feature <222> (138)..(138) <223>
de <220> <221> nmisc_feature <222>
(150)..(1

misc_Teature
(453) . .(453)
any nucleotide

misc_feature
(465)..(465)
any nucleotide

misc_feature
{468)..(468)
any nucleotide

misc_feature
(471)..(471)
any nucleotide

misc_feature
(474)..(474)
any nucleotide

misc_feature
(480)..(480)
any nucieotide

misc_feature
(483)..(483)
any nucleotide

misc_teature
(489)..(489)
any nucleotide

misc_feature
(492)..(492)
any nucleotide

misc_feature
(495)..(495)
any nucleotide

misc_feature
(513)..(513)
any hucleotide

misc_Teature
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<223> any nucl eotide <220> <221> m sc_feature <222>
(162)..(162) <223> any nucl eotide <220> <221>

] ure <222> (177)..(177) <223> any n '
W&%@%‘%‘@%’Y ST25 Page 22 PCT/ AU2004/ 001461 WO BETAbdorer

2005/ 040200 <220> <22 ' ure <222>

222> (i8P).. ($180) <223> an%iﬁﬁéﬁéggf%% <220> <221>

<223> angcwtéeadtide <222> (219)..(219) <223> any nucl eoti de
<220> <221> misc_feature <222> (222)..(222) <223>

<400> j LSe..f 231R
sayacnath 346658 Phsn oty FITiub Grs B0 yaditeiger 230
aargayaajgg gg&'e?zullme ygagﬁ?vgc(l Zdﬁi‘)aaréagrg%yagzg&&a( gﬁgénaﬁﬂ%rggt | 1The
<220> <221> i eature <222> .. <223>
athttyghid SRERTAREY T qiathatiage Wshgavdang . _tas%mﬂae'"t 33ygen 180

caraaygCay Ghaaygehfd ygtngcnaay aayaayacnc argcnachca rcarcarachn 240

gcncargcnc arccncarca rgoncarwsn cargcnaayc arwsntayac nwsnaaygcen 300

=

wsnggnwsng argcngcngc naargcntgg athgcnggnm gngarwsngg ngghaaytay 360
aaygcnacna ayggncarta yathggnaar taycarytng cngcawsnta yytnggnggn 420
gaytaywsnc cngcnaayca rgarmgngtn gchgaycari aygtngcnws nmgntayggn 480

wsntggacng cngcncarca ritytggcar gchaayggnt ggtay 525

<210> 18

<211> 615

<212> DNA

<213> Lactobacillus fermentum

<220>

<221> misc_feature
<222> (9)..(9)

<223> any nucleotide

<220>

<221> wmisc_feature
<222> (24)..024)
<223> any nucleotide

<220>

<221> misc_feature
<222> (30)..(30)
<223> any nucleotide

<220>

<221> misc_feature
<222> (33)..(33)
<223> any nucleotide

<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> (45)..(45)
<223> any nucleotide
Page 20



<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>
<221
<222
<223>

<220>
<221>
<222>
<223>

<220>
<221>

<223> any nucl eotide <220> <221> m sc_feature <222>
(279) .(279) <223> any nucl eoti de <220> <221>

,&ﬁ ure <222> (282)..(282) <223> any n '
W R ° i st feature <035 (288) . . (288) YELB3hboLser
any nucleotide <220> 3ﬁﬁé§ %%?ga%eature <222>
(294) .. (294) <223> any’ HaePEur <220> <221>
m, sc feature <222> (297)..(297) <223> any nucl eoti de

n1sc _feature <222> (309)..(309) <223>
; @% <220> <22b misc_feature <222>
é? 31 880769691 ST25 Page 23 PCT/ AU2004/ 001461
WO 2005/040200 <223> any nucl eoti de <220> <221>

Fg "fre <222> (318) (318) <223> any nucl eoti de
Qﬁ 1gamsc_feature <222> (330)..(330)

misc_feature
(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

misc_feature
(72>..(72)
any nucleotide

misc_feature
(75)..(75)
any nuclecotide

misc_feature
(78)..(78)
any nucleotide

misc_feature
(81)..(8L)
any nucleotide

misc_feature
(84)..(84
any nucleotide

misc_feature
Page 21



<223> any nucl eotide <220> <221> m sc_feature <222>
(333)..(333) <223> any nucl eotide <220> <221>

' ure <222> (339)..(339) <223> any n j
ng%sé'{“ﬁ@p msc_f eat(ure <222> (345). . (345) H@%b‘%“‘“l

any nucl eotide <220> > msc feature <222>

<222> (&%4)_(9({)354) <223> anﬁé%‘fdgog-r@; <220> <221> .

<223> amsautbaitide <222> (360)..(360) <223> any nucl eoti de
<220> <221> mi sc_feature <222> (366)..(366) <223>

220> g, tide <220> <221> nist-feature <222>

<222> @§§51(§ﬁ§ 5) <223> any nucl eotide <220> <221>

<223> amsoutbsttide <222> (381)..(381) <223> any nucl eoti de
<2205 <220> <221> misc_feature <222> (384)..(384) <223>

<221> pugl egtide <220> <221> misc_feature <222>
22 TS0

<223> any nuclectide

<220

<221> misc_feature
<222> (108)..(108)
<223> any nucleotide

<220>

<221> misc_feature
<222> (114)..(114)
<223> any nucleotide

<220>

<221> misc_feature
<222> (117)..(117)
<223> any nucleotide

<220>

<221> misc_feature
<222> (123)..(123)
<223> any nucleotide

<220>

<221> misc_feature
<222> (126)..(126)
<223> any nucleotide

<220>

<221> misc_Ffeature
<222> (129)..(129)
<223> any nucleotide

<220>

<221> misc_Feature
<222> (132)..(132)
<223> any nucleotide

<220>

<221> misc_feature
<222> (138)..(138)
<223> any nucleotide

<220>

<221> misc_feature

. <222>  (150)..(150)
<223> any nucleotide

<220> |

<221> misc_feature
<222> (162)..(162)
<223> any hucleotide

<220> .
<221> wmwisc_feature

O 7F. . arn

<223> any nucleotide

Page 22



<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>
<221>
<222
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

<223> any nucl eoti de

(393)..(393)

(399) .. (399)

feakngr
a ud %>rnscfeahxe ..
nUCT €0t de <220> <221> m sc_feature

(411) . (411)

any nuc;eotlde

29 (429
%eatu )

(222) c222)
any nuc1eotide

misc_feature
(231)..(231
any nuclieotide

misc_feature
(243)..(243)
any nucleotide

misc_feature
(249)..(249)
any nucleotide

misc_feature
270)..0270)
any nucleotide

misc_feature
(279)..(279)
any nucleotide

misc_feature
(282>..(282)
any nucleotide

misc_feature
(288)..(288)
any nucleotide

misc_feature
(294)..(294)
any nucleotide

misc_feature
(287)..(297)
any nucleotide

misc_feature
(309)..C30%)
any nucleotide

misc_feature
(315)..(315)

m sc_feature

<220> <221> m sc_feature <222>

<223> any nucl eoti de <220>

“@ﬁaﬁm% ST25 Page 24 PCT/ AU2004/ 001461 WO PCT/AU2004/001461
2005/ 040200 <221> nisc feature 6)
<223> any nucl eoti de

<222> (396)..(39
m sc_feature
<220> <221>

<222>

nuc? eoft |2}e

<223> any
<222> (405) . (405) <223> any nucl eoti de
<222> (408)..(408) <223>
<222>

<220> <221>
<223> any nucl eoti de
(426) <223>
<222>

<223> any nucl eoti de

<222> (417)..(417)
<2225 (426) ..

<220> <221> m sc_feature
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<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

T<222>
<223>

<220>
<221
T 222>
- <223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

<223> any nucl eotide <220> <221> m sc_feature <222>
(432)..(432) <223> any nucl eotide <220> <221>

wnm@gﬁ@moure <222> (438)..(438) <223> any nlt@lr@ﬁ]fzhéiﬂ)omsl

<220> <221> m sc_feature <222> (441)..(441) <223>

any nucl eotide <220> ﬁggsgﬂ_ggzag eature <222>

@itducléotdde <223> any nucl eot | <220> <221>

m sc_feature <222> (456)..(456) <223> any nucl eoti de

ﬁ@ggﬁha 1> msc_feature <222> (459)..(459) <223>

apsinuy ]ggtlde s80769691. ST25 Page 25
POT/natb@d4d©01461 WO 2005/ 040200 S80769691. ST25 <220>

<221> misc _feature <222> (465)..(465) <223> any -
R ¢Ridgle <220> <221> misc_feature <222>

(%ﬂﬁ) GG@??) <223> any nucl eotide <220> <221>

A Out ket ine

misc_feature
(333)..0333®
any nucleotide

misc_feature
(3393..(339)
any nucleotide

misc_feature
(345)..(345)
any nucleotide

misc_feature
(354)..(354)
any nucleotide

misc_feature
(360)..(360)
any nucleotide

misc_feature
(366)..(366)
any nucleotide

misc_feature
(375)..(375)
any nucleotide

misc_feature
(381)..(38D
any nucieotide

misc_feature
(384)..(384)
any nucleotide

misc_feature
(390)..(390)
any nucleotide

misc_feature
(393)..(393)
any nuclectide
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<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>
T<221>
<222>
<223>

<220
<221>
<222>
<223>

<220>
<221
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<222> (489). .

m sc_feature

wolRes0201> misc_feature
<220> <221> m sc_feature

nucl eoti de

(498) . (498)
il s@_ﬁe&ﬁtw e
£39%) . (391>

any WGLETIEE de

(510)..(510)
mtsnj%manmre

290> .6399)> nisc_feature

5?‘1’9 MELEUE3AE de <220>

(525). . (525)

a1 s femtrer
(405)7<. (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 nucleotide

misc_Tfeature
(432)..(432)
any nucleotide

misc_fegture
(438)..(438)
any nucleotide

misc_feature
(441)..(441)
any nucleotide

misc_feature
(444)..(444)
any nucleotide

misc_feature
(456) . . (456)
any nucleotide

misc_feature
(459)..(459)
any nucleotide

<220> <221>

(489) <223> any nucl eoti de
<222> (492)..(492) <223> any nucl eoti de
<222> (495) (495)  pe¢4Au2A6Wo01461

<222>

<223> an <220> <221>

<222> (5%%?%%@g§%%9§223> any nucl eoti de

m sc_feature <222> (507)..(507) <223>
<220> <221> nisc_feature <222>

<223> any nucl eoti de <220> <221>

<222> (519)..(519) <223> any nucl eoti de

<222> (522)..(522) <223>

<221> misc_feature <222>

<223> any nucl eotide <220> <221>
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<222> (537)..(537) <223> any nucl eotide <220> <221>

m sc_feature PCT/ AU2004/ 001461 Page 26 WO 2005/ 040200
“ﬁgﬁgngQﬁO) (540) <223> any nucleotide <2203 i%ﬁﬁﬁwm&msl

msc_feature <222> (543). (543) <223> any nucleot

<220> <221> nisc _featug 2 55) . (555) <223>
any nucl eotide <220> Jggfééﬁfsc eature <222>

<220> (558)..(558) <223> any nucl eotide <220> <221>
:%%ﬁz i re <222> (561)..(561) <223> any nucl eoti de
<223> tc gem sc_feature <222> (564)..(564) <223>

any nucl eotide <220> <221> misc _feature <222>
<220> 570)..(570) <223> any nucleotide <220> <221>
222 _F%gire <222> (573). (573) <223> any nucl eotide
<223> dc Jom sc_feature <222> (579)..(579)

<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 nucleotide

<220>

<221> misc_feature
<222> (498)..(498)
<223> any nucleotide

<220>

<221> misc_feature
<222> (504)..(504)

- <223> any nucleotide

<220>

<221> misc_Ffeature
<222> (507)..(507)
<223> any nucleotide

<220>

<221> misc_feature
<222> (510)..(510)
<223> any nucleotide

<220>

<221> misc_feature
<222> (519)..(519)
<223> any nucleotide

<220> )

<221> misc_feature

<222> (522)..(522)
<223> any nucleotide

<220>
<221> wmisc_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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<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

<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400

<223> any nucl eotide <220> <221> m sc_feature <222>
(582)..(582) <223> any nucl eotide <220> <221>

wo fesd@afpur e  <222> (585)..(585) <223> any n%@?f}@fgb&%omﬁl

<220> <221> m sc_feature <222> (603)..(603)

any nucl eotide <220> ' eature <222>

(509).. ({@H9) <223> ans;s?oﬁlég?deljd?f%% <400> 18

880 Teobat & 25 PCT/ AU2004/ 001461 at gat hwsna ar aar aaytt
ygcnaar gt n wsngcnacny tnggngcngt ngcnytnggn 60

g SVFRPGHA chgcnacngc ngcnaaygcn gayacnat ht ayacngtnca
(MVNgoidy 120 Page 27 WD 2005/ 040200
POTNACREEAd©01461 580769691. 5125 acnyt nwsng

gnat hwsnta yaarttygcn aar gayaayw snat gat haa ygayyt ngcn
L fapm@ar aaya ayat hcarga yat haayaar athttygtng

g3tsar agisyd nat hat haar 240  wsngayggng ar at hcar ga
aapaelagthdear aaygeng cnaaygcnaa ygt ngcnaay 300
aayaayacnc argcnhacnca rcarcaracn gcncargcnc arccncarca
fgeNEaftypa 360 cargcnaayc arwsntayac nwsnaaygcn
(E89gni#SAY ar gcngcngc naargcntgg 420 at hgecnggnm
YHgArskeRGtfenggnaayt ay aaygcnacna ayggncarta yat hggnaar
480 taycarytng cngcnwsnta yytnggnggn gaytaywsnc
isgchaayea rgarngngtn 540 gcngaycart aygt ngecnws
ﬂﬁ@ﬁgﬂﬁg wsnt ggacng cngcncarca rttytggcar 600
YnauL/s8htdeggt ay 615 <210> 19 <211> 310 <212> DNA
<213> Lactobacillus fernentum <400> 19 taaagat agt
izt abemt aaat aaa cggttttgga gcaaatatga aatttttgc
@@41&58? ggg cgg gga ¢ g gcg

any nucleotide

misc_feature
(570)..(570)
any nucleotide

misc_Ffeature
(573)..(573)
any nucleotide

misc_feature
(579)..(579)
any nucleotide

misc_feature
(582)..(582)
any nucleotide

misc_feature
(585)..(585)
any nucleotide

misc_feature
(603)..(603)
any nucleotide

misc_feature
{609)..(609)
any nucleotide

18

~atgathwsna araaraaytt ygcnaargtn wsngcnachy tnggngcngt ngcnytnggn 60

gtnwsngcna chngcnacngc ngcnaaygcen gayachatht ayacngtnca rwsnggngay 120
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aagaaatcag ctttttttat ttattttttt ataaatcatc tgtaaaagtt
at gcaaaccg 120 aaaacgcaac ccgcacaagg aattagccga

wig fvgamb@t aatattttaa aagctatatt 180 acaaaaagggdyau2004/001461
aacggagagt agtaaataga aatggtgctg ttacagcttt gtaatattaa

240 gagtgtagta tatagggides tpaepsggaa aagataattt
acnytnwgng matiamintamgatm:h @@ayda@ﬁvt §rﬂ1&b&iha%19?a3%}ltg§c@0 180
<212> DNA <213> Lactobacillus Ternmentum

aaraaragfy s¥agiargs HEANARGA5 VAR dnceaRInyEgRRthathgar gga240
wsngayggﬁgﬂdrafﬁdd?QQtﬁﬂ&&giﬁatﬁ Elraaflfchh Lddahy ﬂﬁitfﬁgﬁafg%ay 300

tataatggta gtacttctta tggggatgtt ta ggat
aayaayagie @heEtast CytEgaeA tacs mc@wgctarcxﬁmuﬁagmaﬁzarwsn 360

cargcnaayc arwsntayac nwsnaaygcn wsnggnwsng argcngcngc naargcntgg 420
athgcnggnm gngarwsngg nggnaaytay aaygchacna ayggncarta yathggnaar 430
taycarytng cngcnwsnta yytnggnggn gaytaywsnc cngcnaayca rgarmgngtn 540
gcngayeart aygtngcnws nmgntayggn wsntggacng cngcncarca rttytggcar 600
gcnaayggnt ggtay 615
<210> 19

<211> 310

<212> DNA

<213> tLactobacillus fermentum

<400> 19
taaagatagt tataaacgga aaataaaggg cggttttgga gcaaatatga aatttttgceg 60

aagaaatcag ctrtttttat ttattttitt ataaatcatc tgtaaaagtt atgcaaaccy 120
aaaaCgcaac ccgcacaagg aattagccga ttatgactat aatattttaa aagctatatt 180
dcaaaaagca aacggagagt agtaaataga aatggtgctg ttacagcttt gtaatattaa 240
gagtgtagta tatagggtgt tgaaacggaa aagataattt gctaaataat aaaggatggr 300
tatttaattt 310
o <210> 20

<211> 150
<212> DNA
<213> Lactobacillus fermentum

<400> 20
aataaataag attaatcaat tttattgcga gactgatgga atattatttc cttctgtcte 60

gettttttgg gctaatatgt tataatggta gtacttctta tggggatgtt tatggattcg 120
acaggtatag gtcgagtttc aactgcgttt 150
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