WO 2005/040387 PCT/NL2003/000733 Site-Specific Intestinal Delivery
and/or Production of Biologically Active Substances 5 Field of the
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blologl'caﬁy active substances by recombinant micro-organisms in frie

body of a human or animal subject. The invention provides transcription
regulatory sequences, which are specifically induced in the

gastrointestinal tract (Gl-tract) of subjects and methods for their use for 10

in vivo site-specific expression of nucleic acid sequences encoding
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even beneficial micro-organisms such as lactobacilli, enterococci, or other
15 common bacteria, such as E. coli commonly populate human and
5anir§t§ﬂ;@@§%é§ﬁ&§§.9$or example, many strains of Lactobacillus, a genus

withrgdopastanding deaditianin. feed;iedustiviase pEesenbinaigacally active
numbers on ggstrointestinal (GI) mucosa together with other intestinal
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compe%ltlve exclusion of pathogens by the beneficial micro-organisms
through occupation of common receptors on the mucosal surfaces of the

GI-t@g&g&%&&k&r&g%é@g@ﬂties such as mouth, nasopharynx, vagina

and rectum. The hatural occurrence of these non-pathogenic _
micrBRBFgeRTiSHRY i Bfasrivlusibedy: seairmsseperslnebrssdibmgrepocc, or other
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Indeed, for some ‘years now lactic acl acteria are pel evelopea as

deliveiy o éhidied fonvatoingsyids treviewsd oy eflomtaiolO0® wntehjstthogens
van ol'f‘?ﬁéj t“}ﬁ{‘rﬁ&e %)1719 ‘of the mechanisms by which interference is believed to be achieved

is competitive exclusion of pathogens by the beneficial micro-organisms through

occupation of common receptors on the mucosal surfaces of the GI-tract and other body
25 ° cavities such as mouth, nasopharynx, vagina and rectum.
The natural occurrence of these non-pathogenic micro-organisms in the various body
cavities opens the possibility of using them as delivery vehicles for biologically active
substances to those areas of the body. To this end the beneficial micro-organisms could
be genetically engineered to produce a desired biologically active substance, such as a
30  protein, an enzyme or reaction products thereof (Elmer ef al., 1996, JAMA 275: 870-
876; Steidler er al. 2000, Science. 289:1352-5). The engineered micro-organism is then
introduced into the desired body cavity where it will produce and deliver the desired

biologically active substance(s).



317-330) and Pouwels et al. (1998 Int. J. Food Microbiol. 41: 155-167).

The ubiquity 5 of lactic acid bacteria in the mammalian Gl-tract and their
capability to adhere to squamous epithelial cells and mucus makes them
ﬁ’é&?ﬂ%@@éﬁicles for vaccine delivery. WO 99/47657 disclosés'tREXHSEH733
a transformed Lactobacillus species, in particular Lactobacillus reuteri, as
vaccine delivery vehicles. A gene encoding a factor involved 10 in
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well as a gene encoding a factor involved in the a L. reuteri td
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an#?ens to be used for vaccination of animals. Lactobacilli transformed
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va%g'q%?. US 5,821,081 suggests using lactobacilli transformed with
sequencg‘s encoding antiviral proteins referred to as cyanovirins, to
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Lactobacillus lactis for delivery of IL-10, IL-2, IL-6 ‘and other biologically

10 aciivbastaptit es 2 ghecs rafgeeHeweles, nonwiopeHaralY (23814g657, as well as a
trapseriplionseoy lataty iseanencs a2t saRable oL, dtying s HicieMbranes,

gene expression in lactobacilli or other non-pathogenic or enteric bacteria
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whjch aye specifically induc ring passage of a micro-organis :
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traggcccrljtgéison regulatory sequences are extremely valuable tools for

Gl-tract” specific expression of nucleic acid sequences and are one
emBOdisEM D shageention 18otwdlspevisrokthvtithasificicastobadigsntiviral
planiauam . fas.arleng radiienal wilzabonnminnausiisl A0d S Aein, for
fermentations and is "génerally regarded as safe' (GRAS; Adams an
MaBteisaiPogsaiRtt JIEssdAiEObiol. 27:263-364). Next to the occurrence

20 of lypigauariip iahumapeaodoaninaalGistshihisdUEINRIIBNSM IS4 cris for delivery
freq entl}ﬁ‘WO 2005/040387 PCT/NL2003/000733. 3 encountered as a

naftirdt ihhdbitaritof % BRI sty a prigesig e Mfdrasiol. 85,
8819dycThie mamplate: 3r8:ddbigeamniaequenietofl soplamkasiia are capable of

driving efficient gene expression in lactobacilli or other non-pathogenic or enteric
bacteria under conditions that occur while these bacteria are passing the vertebrate's GI-
25 tract. In particular, transcription regulatory sequences which are specifically induced
during passage of a micro-organism through the GI-tract, while not being active under
non-inducing conditions such as outside the subject’s body, are not available in the art.
Such transcription regulatory sequences are extremely valuable tools for GI-tract
specific expression of nucleic acid sequences and are one embodiment of the invention.
30  One species of lactobacilli, Lactobacillus plantarwm, has a long tradition of utilization
m indusirial and artisanal fermeniations and is ‘generally regarded as safe’ (GRAS;
Adams and Marteau 1995, Int. J. Food Microbiol. 27:263-364). Next to the occwrence

of L. plantarum in human and animal diets, this microorganism is frequently



WCFS1 has been determined (Kleerebezem, M. et at. 2003 Proc. Natl.
Acad. Sci. USA 100, 1990-1995) and is available to the skilled person.

gré?aélj\(%gél has been 5 deposited under the Budapest Trezil)'g(ﬁ}:[ﬂtr21oe(>)3/{m9733
, Baarn, The Netherlands, on 27 June 2003 and was giveh accession

number CBS 113118. The strain WCFS1 is a single colony isolate of
strainddGivBB882 6 {availainle: bit threoNiati dnatr-&o | attion ot Inthigiriah grid
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closest relatives of L. Elan tartan include Listeria inocua and
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pathogenic bacteria, such as S. 20 typhimurium, Listeria monocytogenes,

Pseligbifhiérrieriginesmany ristsama sapberam, ¢h otwd.tyhich also

idenfif Q8D esHmP R PRTRRIRAGHY: IR IFAS AN SUAIBEIRS Science 294,
develfl?é)ed and used in pathogenic micro-organisms for the identification

of g&fes thatesrithiler eXpbesyed theioBRIGHNEFINBETEAVSB Cothparbtpig v it is
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(SCOTS, see 25 Dozois, et al, 2003 PNAS 100, 247-52; Hou et gl. 2002 . .
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reporter genes which were usedto identify promoters that are specifically
switefedah B Wit idum Gamy infettrshipmabaacirtly. et al. 1993
ScieneeRed ndil Bl SIS FeTHBHRARRERAMAPHESIEnTENRER]- WidksistTror the

auxotrophic markers, antibiotic resistance genes and induction of

site-¥SBRARWIDS GOBTURAE? BEFYNIDER S G078 WTBR NtHER A compared to
haveabegmiseshiviisap Rearleiais spacitica iy.astivaiaddudng:nfectars, see

25  Dozois, ef al. 2003 PNAS 100, 247-52; Hou et al. 2002 Infect. Immun. 70, 3714-26;
Daigle, ef al. 2001 Mol. Microbiol. 41, 1211-22 and Liu, S. et al. 2002 Appl. Environ.
Microbiol. 68, 1697-705), signature tagged mutagenesis (STM, for reviews see Mecsas,
J. 2002 Curr. Opin. Microbiol. 5, 33-7 and West, N. P. et al. 2003 Trends Microbiol.
11, 338-44) and in vivo expression technology (IVET). The original IVET technology

30 { involves a tandem set of promoter-less reporter genes which were used to identify
promoters that are specifically switched on in S. typhimurium during infection (Mahan,
M. J. ef al. 1993 Science 259, 686-8). This set-up has been modified in several ways

and auxotrophic markers, antibiotic resistance genes and induction of site-specific



of several pathogens (for reviews see Angelichio, M. J. & Camilli, A. 2002
Infect. linmun. 70, 6518-23 and Mahan, M. J. et al. 200,0 Anna. Rev.

Qa0 38,139-164). A recent study describes the use of WVET to identify
Lacto aéllfluslreuten genes. specifically inguced in the GI-tradtdf MglE&00733
treated with the antibiotic lincomycin (Walter et al. 2003 Appl. Environ.
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experiments were performed in non- conventional, Lactobacillus free _
micéPifice iaRibiect adhedthpehel@tirctattiion hie aotiietir Ggdsyycin

L. reWweiltdnaing seoe3 RPN ents dilfevionilicass!y, S5 119%8% ity identified three -
cony, ntl%nal,_ynouse. Thus, althqugh in this study a food-grade bacterium -
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present inventors have for the first time used an R-NET strategy ina non-
- patB§eRe 1gEc seedd cpplirdamhihre methor Mspshivsramossaiably & Signtifying
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thro%?h the Gl-tract. 71 transcription regulatory sequences have beeh

identiticd$hat are specifically induced in vivo during passage of L.
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IS oggﬁgblégﬂggqigqnafé&ggﬁ%% ag{gjggdding the biologically active

substance or to a sequence encoding a polypeptide involved

.. The present inventors have for the first time used an R-IVET strategy in a non-
pathogenic, food-grade lactic acid bacterium, L. plantarum strain WCFS1, to identify -
genes expressed in vivo dusing passage of the bacterium through the Gl-tract. 71
transcription regulatory sequences have been identified that are specifically induced in

vivo during passage of L. plantarum through the Gl-tract of conventional mice.

In a first aspect, there is provided use of a bacterial host in

the preparation of a composition for producing a biologically



in the biosynthesis of the biologically active substance, characterized in
that the transcription regulatory sequence is selected from: (a) a
sequence comprising any of the sequences of SEQ ID NO: 1-62; (b) a
sequence comprising a fragment of any of the sequences of SEQ ID NO:
1-62 whereby the fragment retains thg, ability to be specifically induced in
a body cavity of a subject; or, (c) a sequence which is substantially
identical to any of the sequences of (a) or (b) and which retains the ability
to be specifically induced in a body cavity of a subject. In a second aspect,

- there is provided a chimeric gene comprising a Gl-tract-inducible. . L
i BNy S, Dt RGP BRHGI 2 UBRY hosts capabl

of preéupiep deedpelatitplinked to thbstranscripiorbretic Biotyrisbiusnamtains a chimeric
cremf:vcvohnelre]i_!:)g( t{pg t%OdsiQﬁ S u%gg?als not na\tivelyt astsoci%;[%(‘ad %ﬁith the bod .
Eene FANEEHption FEGUTHRORY SEqUiente, SHEFASEEHEL il RS this: at teast a body cavity
of th&Subgct;indesiblethanaosipfiptiore gigalanyseqguenceiisopeletied iiiked 8} sequence
equence pomc%ﬂsin&any qg tpe sequences of SEQ ID NO: 1-62; (b) a, .
ehee slé%ueencéoéo OHLIAG S Fragmant of Aty or e, ERMELGF 8 g nvolved
in thelbb2vitierabyf the hiafpentixctatin:thebathility, ichhensieeieiic allyHndtheashitcription
reoultfggzr Gslétracglc%fig Ssetfgvj?ecg; or (c) a sequence which is substantially identical
S0 eery e séquerices of a) or (b) and which retains the ability to be
- (a) a spqaificalbpinghikeg inthd Gb yapioaicassfl oD 1D &thjrt-é3pect, there is
0 B R 0 F LR S AT SR e perey
thedsigratlitherdotatizedilitihat thejreificdlly dodopeibasabckimeridigeia asbject; or,
defined abpve or a vector as defined.above. In a fifth aspect, eis .
© = e I R S R T Y T TR D I gnd it

resaxbls depedhitiherbe sprrovice i) dmbetbd thfabibhdy produychiDa aftgect.
composition as defined above, wherein the method comprises culturing a
host cell as defined above, and _optionally recovery of the recombinant

In 2 srepdamparh4NSLT S K5 & SHBIE R S5 Q8PTIEB%? GI-tract-inducible
Gl-uradsdngbhnoregotaiisy segieocestytiacpradliction of a composition
capable roducing a biologically active substance in vivo in a bod
st PGB O O BT A LD o e SRIGESBiion Fegvltory
sequiidiRserigiiebyregUialing sequaenedinoielasietl e {aka $eaUBBsanscription
comprising any of the sequences of SEQ ID NO: 1-62; (b) a sequence -, -
el REAF A RISy bitre ke Gleresiol sitdy Inointien regulatory
sequéh&leb¥elected from: '

(a) asequence comprising any of the sequences of SEQ ID NO: 1-62;

(b) a sequence comprising a fragment of any of the sequences of SEQ 1D NO: 1-62 whereby
the fragment retains the ability to be specifically induced in the Gl-tract of a subject; or,

{c) a sequence wﬁich is substantially identical to any of the sequences of (a) or (b) and which

retains the ability to be specifically induced in the Gl-tract of a subject.

In a third aspect, there is provided a nucleic acid vector, characterized in that the vector

comprises the chimeric gene as defined above.

- In a fourth aspect, there is provided a host cell characterized in that the host cell

comprises a chimeric gene as defined above or a vector as defined above.
+»

In a fifth aspect, there is provided a composition comprising a host cell as defined above.



the fragment retains the ability to be specifically induced in the Gl-tract of

a subject; or, (c) a sequence which is substantially identical to any of the

sequences of (a) or (b}and which retains the ability to be specifically

induced in the Gl-tract of a subject. In apeighth aspect, there is provided

use of a chimeric gene as defined above, a nucleic acid vector as defined

above, a recombinant host cell as defined above, in the production of a

composition capable of producing a polypeptide or a biologically active
Sybsiaeen. {he body cayity of @ sublectin A OINAASRERLINETE Sposicon os

brovidet BEtratt Tytic Btrain comprising a trans ription regulatory
ds@upienbevselebtedfitbenmeadal sogueisce cdmprisinboahyedfahdcbaghehers and
oG 1B N AP (U AEgENES omprising a ragment of any o the

sequences of SEQ ID NO: 1-62 whereby the fragment retains the ability

to be specifically induced in a body cavity of a subject; or, (c) a sequence

RAish R et hREifanarided wWay ﬁ%ﬁ%@é‘&%ﬁé&% of (a) or (b) and
wdnichipeiiainsdiiealiibgtefe spasifealltinguets in a body cavity of a

C%L[{g)'ecs:tt.‘ V\éger 'in %ﬁgﬁ%tmct I)gjc strain releases its cytoplasmic )

cortent 1ond |%§ RS drE A diatasisallyritivesubtbrre datsinde amady cavity of a
sulijeceinisaidicytenldsnis: ch BREIGONIRAGED B Mﬁﬂuﬁ ?&;M%to%s%ﬂlelence is

bitgl}rce. Description of the invention Definitions The term "LPX
s¢lecied frot: ... . > )
anchoring motif'"refers to a cell wall anchoring region commonly found in

\ (&Jﬁ&@@mmﬁ@@iaﬁmmj&@@%g dpstayaphesq petifs can be
B sggetougttach proteins or %yé)nd proteln%g:-. . covalently) to the cell
- W Fsedisenersusstoap e ment piesgod eBASHAMSHELIRANO: 1-62 whereby

batie fiagasdesaside dambBRPNOYESBLAH AN PRENER LEBUWET iect:
1999, 76(1-4):367-76). The dgfi-nitionsgai u;ed ftﬁa{l‘riein encoetrglp\ggghﬁhéfa subject; or,

(Cl)_ﬁ@%‘l@é“ﬁ'f‘oﬁ’f‘i@hﬁcﬁ%‘?ﬁé@ﬁiﬁﬁﬁaﬂdﬁn@@ﬁrfa@@aﬁﬂ_oﬁmedtmm_}ems oT 8 bs (byand which
plantaiyitsHiEEN SRCRIETEPIIRS . H{‘i%sgf}}{g%’teo in maturation
-li

and anchoring of proteins comprising an 5 LP e ancﬁosﬁn{;??ﬁotif to

1t cedhpall MNavayre and Scimeewind, 1999, Microbial Mol. Biol. Rev. ,
63:17 -229)5.(I¥hé terr%‘g é'%‘g]erﬁe‘ésﬁsgg RG S SR g A Fe gigmcteic
agifhyridAnatdeiped bavkichriserabiseribbosintetn Réfihahalesula @e.@hduction
ofRbADHRiAczEt BRI 3P IRkGT, 1PRyiiablg fequlatory regigns (e.q. a o
ﬂg n&oter&.. A gfne may thus com| prl"gﬁ% %ze\bflera?%) ao{ﬁlgﬁlgb]lgaﬁﬁﬁ kaeé(t:f"% substance in
FagmetE¥eiR 3igtromoter, a 5' leader sequence, a coding region
In a ninth aspect, there is provided a GI-tract Iytic strain comprising a transcription

regulatory sequence selected from:

(a) a sequence comprising any of the sequences of SEQ ID NO: 1-62;

{(b) a sequence comprising a fragment of any of the sequences of SEQ ID NO: 1-62 whereby
the fragment retains the ability to be specifically induced in a body cavity of a subject; or,

(c) a sequence which is substantially identical to any of the sequences of (a) or (b) and which
retains the ability to be specifically induced in a body cavity of a subject, ’

wherein said Gi-tract Iytic strain releases its cytoplasmic content following induction of said

transcription regulatory sequence and wherein said cytoplasmic content comprises a

biologically active substance.

Description of the invention

Definitions

The term “LPXTG-like anchoring motif” refers to a cell wall anchoring region
commonly found in surface-anchored proteins of Gram-positive bacteria. These motifs

can be used {o attach proteins or hybrid proteins (e.g. covalently) to the cell surface of



and a 3'nontranslated sequence comprising a polyadenylation site.

"Expression of a gene" refers to the process wherein a DNA region which
ivsvog(e’zor@}tk})ix?,ggked to appropriate regulatory regions, particular%/ a .
pr8mot’er, IS"transcribed into an RNA, which is biologically actl @ﬁéf}‘J3/{")e'33
which is capable of being translated into asoiologically 15 active protein or
peptidtenipeneveniodinantitheiteding Isequenceishreieably. precedeehhock
by leic.acid nce encoding a secretion, signal, so that th .
oo e S SRR g PP mori
sequéentkiis/praferabiyinrtansadient atioiviandlbacogegardesived gene encodes a

biolagieally G PG BLPERANNG G, ANITMRHE (0 JEEAMRI0ANNENE an
refers to any gene, which is not normally found in nature in a species,

in pdRdisriagenehrinmiertidiftdrermepareldNmenaerl Sduideverio oA

not assegiaiesii) natyre withsepeh-oiher. For example the promoter is not
associated in nature with part or all of the transcribed region or with

anothé FEBLISER, Fsgiti BN dasmatimerrigene reimderarssi s resion),

inclusde @xRessionteanstsUe R MA W R O AERRNPANEG YD Bperably Linked
regulator {)slec}ue ceis operapé%linked to one gr 25 more coding . {
seqﬁ%ﬁ%lg%. R AR BT G tbry SaY el CeS TR B TR TaRf 158 g vera

1®1ucle{be_ra‘r_11§i E&kmhfnmg_xthﬁs, is:tﬂapabt&mﬁoe@u I;gﬂh@d&hﬁ satedtke, a (_‘:oc_ling region
tran EllBtgjﬂo%%gglg@g%%}%eepocn%)%@%{ﬁagIgolijr}:lﬁ?e% Egu%‘fs'ﬁa‘.”%{#%s%?on of a
regulatory sequence. A transcription regulatory sequence as %erel
defigeteWiititra socbmprosesalvbéthe sk negiaiovhenitsvpcaddainied to
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regulating transcription, including e_.?%._ nuators or enhancers. Although
mostpte upsirarAisciand o reeinakieyEbejusieasleed istrfrgologically

15equenee PR iar R8s reuHatan seaIeneesiInd sdpwRstie arar 3 b RS
a coding ggéqgence are alsQ encompassed by this definition. WO
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functional re aflons Ip with anothet nucl
pronfotehimerathier setansorpigenegtatdry seqeancehishop ardllyinkedound in
0a ing 5 (it S ranseription of the codi .
e A S MR B i
are tyglealircopitrpoonstiehs nhheseviib casarpeo Hoirexaondedheinromoter is not

encoingisRAINNFaCOOHGNQMS: BPdR FRRdING JKAMA. THE M3 rSIA0BE: regulatory

sequence”, "signal peptide” and "secretory leader” are used )
inte ST SRR JTERFH6 S8R i TRLHEIRPArD el Ble oXRrs IR ERTSITUCtS In

CONtikiGHS. promoter or transcription regulatory sequence is operably linked to one or

25  more coding sequences.
A "ranscription regulatory sequence"” is herein defined as a mucleic acid sequence that
1s capable of regulating the rate of transcription of a (coding) sequence operably linked
to the transcription regulatory sequence. A transcription regulatory sequence as herein
defined will thus comprise all of the sequence elements necessary for initiation of

30  transcription (promoter elements), for maintaining and for regulating transcription,
mmcluding e.g. attenuators or enhancers. Although mostly the upsiream (57) transcription
regulatory sequences of a coding sequence are referred to, regulatory sequences found

downstream (3°) of a coding sequence are also encompassed by this definition.



10 stretch of amino acids at the amino-terminus of secreted and
membrane-bound polypeptides, which directs their delivery to various
locations outside the cytosol. Signal sequences usually contain a

RUr8IHEBTE Core of about 4-15 amino acids, which is often iBfrAeHiEEl00733

preceded by a basic amino acid. At the cafboxyl-terminal end of the

signad peptidedhereare:a Ratebsmallcunchaned aming acids saraaiad
by a single 15 infervening amino acid that defines the signal peptide
G GO
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refelfEHME PRSRIBIBN Prafiibipictens sl hahger tromnbanRNA

tranggepan t%i@ﬁ%qﬁﬁ%@@?”ﬁ%@l Rgiarably tosiaR MRMA are used

transcription. In some instances "induction” may also refer to a change
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Induction can be triggered by physiglogical, developmental or

iy Bl R %f"’ﬁ%%%?{%%ifi SO EPERSs Ipr BRI Hegyrosol
20961808 xch080cer wnoriky ofraiRNAdansolidion afesHinetuCtionisine acids, which
enc inthi inition.,"Site-specific induction’ or "site-specific
exp?sérggﬁl%% re g%%%ﬁ?e%ﬁﬁ%%t? nac%“a 5 ﬁ%ﬁ?c?%igo‘gtiﬁl%csaﬁ%e%ﬁ i5gRipal end of
cavitye sigohl asitidh&ae-auct piincdsbjelt uBitespecifioninshidtisspanayd by a single

1 2ISO.AeMKIAE AaFenIsation Rl H@%%g&m&%d&gHf%ts’argea%q% Heifne, 1990).
Preferably transcription remains long enough active after mduction or 4
suffiefeRileRount erH Biofsyitand detvéosabsimHedenvadedshynal poplidgs do not
sequence QALY WR«4005/040387 PCT/NL2003/000733 7 linked to

the h[ nscripjon regylatory sequence) to be produced. A sufficient amount

in tHisrEEPedPRIETE miFRRTIEHEGHE e s sl 1or e mpsicetysed berein
exeteitsdiolhgitaluettecs Theviimer egatited widnaps depeadinga) s?ﬂﬁiﬁcally of
261atuarer%}‘&ht%rbyj)llo%%%lll}/ma%g\éem%%stance. Transcri ipn may, therefore,,
in ofd empodiment remain active 10r ah BEXtEh fodEBFHrREPRqiction of a
untilihé regtourtairiraythbrirah sciiptiomsegpliaiorygdetue sephas passased to.
thro%gﬁgnsgpy%%b hile. in.another g@bodim%%\i]t ay only be acti%ﬁg for
a short period fo owﬁg inéuc_tion. IngoneO%laIrltcl’cu ar é{]r%%%s(’ﬁ“ élr? : Fﬂe
tranSerptianpeg Drafenbbetplope aiMoh Iy astivigtiomthis body watdtedn Sirkiottion”
LIS may also refer to a change from a low basal transcription level (e.g. low basal
25 expression levels present ex vivo) to a higher transcription level (e.g. induction in vivo).
Induction can be triggered by physiological, developmental or environmental changes.
In particular, an increase of at least 5%, 10%, 20%, 30%, 50%, or more, of mRNA.
transcription after induction is encompassed in this definition.
“Site-specific induction” or “site-specific expression” refers to the induction of
30  transcription in a specific body cavity, such as in the Gl-iract of a subject. Site specific
induction may also comprise de-repression of the transcription regulatory activity.

Preferably transcription remains long enough active after induction for a sufficient

amount of a biologically active substance (encoded by a coding sequence operably



induced. The site-specific induction may occur in any cavity of the Gl-tract,
such as the 10 stomach, the large intestine or a part thereof (e.g. the

cecum, colon or rectum) or the small intestine or a part thereof (e.g. the
WOHENH S ejunum or ileum). "Gl-tract-induced transcriptiorf fégUilaf§ 00733
sequences” (or "Gl-tract-inducible transcription regulatory sequences")
refers to transcription regulatory sequence’s, especially promoters, which

are inde@ eslin Wyesin bie (3 iiankef eam@nionahlasuRies Qr@ P ount in
or p'%rts thereaqf. Gl-tract-induced transcription reg; atory seguences_ m% ]
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usually lined with a mucosal surface. Examples of stich cavities include
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caviti%?. 25 \When refer erein to "conventional subjects”, such as for

exalPPIE 4 dehieimar HA cRIuC] AR RATYEEENYeRrhaalHet Fkdiet, such as the
10distetdrestitibeagghninisttalionghe. the@dpgs. 8riatherpRarmaseyticalm) or the

subst%lﬁcl%t% S§lf|l%h ags: anti?}iﬁoticg. The Gl-tra§ft is thus in a natural,

undiekirBed CoR TSR A RIS Sl IR 4 HERE M BtfdRlood to

medfrhimeriand huctertpdoit:3e:olgcutpuresuiting fromitha-ust:able

rec i nology. The.term "nucleic acid constryct” therefore
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nucteredaily toriowisss. rvaichempridectp artsivf) maber&lyreccufringmvastiioal

1SaCi@mﬂﬁ%lgi\%w& 4&i& f"%@%ﬁ%@%ﬁg%@tﬁﬁ&%ﬁ%ﬁ]pé%u?r%t&'y sequences

nucleic acid 005/040387 PCT/NL2003/000733 8 construct, i
parfiétiafor 7 HASp prévorasiesdbrastivnieshetilidradthe term "vector” as

useyherain igtessdand pusleic. agisboRsRHatiHIad B RHRAUCMWhiect, in
exo enoug)éDNA‘lnto host cells, such as for_examplen‘bact_erLgl cells. A
p|a§?ﬁ‘a°%} B Ha st Atact ohiprisy sl réfifie ST d e BIKGA Sdiginirife presence

thatomayitieyused dotinsetiost aktbpaxogenous Rb-giito the vector by
deCa eSS PR M glenis 0 RS .
to fadiiettertipeitioslerin mokdcslaricihnirgisuchyasegitdelasiabbe is usually lined
markers, mylipe surface. Examples of such cavities include the mouth, the nasopharyanx,
the upper and lower Gl-tract, the rectum, the vagina and the non-mammalian
counterparts of these mammalian cavities.

25  When referring herein to “conventional subjects”, such as for example “conventional
mice”, subjects whose GI-tract has not been disturbed by the administration of e.g.
drugs or other pharmaceutical substances, such as antibiotics. The Gl-tract is thusina
natural, undisturbed condition.

A “nucleic acid construct™ is herein understood to mean a man-made nucleic acid

30 molecule resulting from the use of recombinant DNA technology. The term “nucleic
acid construct” therefore does not include naturally occurring nucleic acid molecules
although a nucleic acid construct may comprise (paris of) naturally occurring nucleic

acid molecules. A chimeric gene as defined above is an example of a nucleic acid



cloning sites and the like (see below). An "expression vector" as used

herein refers to any plasmid-based cloning vector, in which a promoter
%ndzoéger regulatory elements 10 are present to enable transcription of
mger'{e‘dﬂ‘fé{%genOUS DNA (e.g. one or more chimeric genes) MLa3/000733
expression vector is present in a suitable environment (e.g. a suitable

host cell and/or body cavity). A "shuttle vettor" refers to a plasmid vector
thatcimcapalilemeitieplicatiznanteiableMaiieRanss BmRtieASTIW & m "vector” as
different host organisms, e.g. two organisms of ijfferent species or _
aiein e S R R AR LR v anior Wiy dfcgs DA nto
singtedrsid, hesi-rafigerepiidohotariabuellly. & shuiild vedtortinili edemprigenprises
d'ﬁez{%}hf&ﬁl'ggﬁ‘ﬁ H&ﬂ'ﬁ@&%@hi‘%{'&r UL %;r %{g%%”t F Bl%pesxggenous'DNA
host-organisms. A “recombinant micrg-organism”, a oSt Ora
>recBhodffarfckdty apecmhingieRshing o Rrifiohdy-oitjanisimebmipgisii te
(magmiade) aeieie,A6/oLABSLeLAUIRIISI RGBSl AR SRR OB Rburs o

more chimeric genes. The recombinant micro-organism preferably
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nuclai j I into cells of micro- erganisms, suc e.g..
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somutit#ee het pelombimdmdmiendtorgaiibm tisetiierd | sdamferrgu darad vector that
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and protein molecules to desired locations. 30 "Food-gra ‘
micrFSrYERTs MBS AT iPrparget af didpam msaskiehdifisicohemered asthist
1harmpighbihetingested By AR Ahanim gleﬁ%k%f?ﬁoétiiﬁﬂ%%tsﬁ%ﬁ%%t usually
rate

herein to a human qr. non-human animal, in particular a verte , such
as BhEHL TiNAEE 16 HoHTRRTRe ARtAR Tk SabBIodeEEnPrott organismms or
L20a3eRa7 gdsldrehtetrarpaeigatable marker” is a term familiar to one of

ordinaxy.skill in the art and is .usgd hereip to describe any genetic entity .
i, o S T Ao bt TP By e em refering
containifigi¢he-setsoiableomarictrg S électaiid nankkigené arotduetsyithin its

26ONTENQ] SXBIRIG APIRING I6R! %}ﬁﬂ%ﬁc SISS-GONENING.IeSISIANCe (9. nism
antibiotics such 5 as kanamycin, rifampici, erythromycin, ac{llnomycm,g
chlopEHapdnicotaiag deyaliplsy: apidicpasitbotasmepismaabrepdibpirmpoelecule, or
i theataNey eHN I GRPHEErDRY PR H#3RY into its genome. The latter has the
advantage of greater genefic stability of the iniroduced DNA. It is immaterial by what
method the nucleic acid construct is introduced into the micro-organism. Suitable
25 transformation methods for introducing nucleic acid constructs into cells of micro-
organisms, such as e.g. electroporation, are available to a skilled person. It is noted that
sometimes the recombinant micro-organism itself is also referred fo as “vector” in the
art, as it can be used as a vehicle to deliver nucleic acid and protein molecules to
desired locations.
30 “Food-grade” micro-organisms are in particular organisms, which are considered as not
harmful, when ingested by a human or animal subject.
A “subject” refers herein to a human or non-human animal, in particular a vertcbrate,

such as but not limited to domestic animals.



interchangeably with marker, although it is mainly used to refer to visible
markers, such as green fluorescent protein (GFP). Selectable markers
e jnant or recessive or bidirectional. 10 The term "homologous"
%ﬁéﬁtﬁ a/g%%{% indicate the relation between a given (recombi'r)1((‘;1w8If‘%t'?@fleﬂl‘%:m33
acid or polypeptide molecule and a given host organism or host cell, is
understood to mean that in nature the nucleic acid or polypeptide
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nucleic acid sequences the term "homologous" means that one
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. ISCessIve or 1IBi} . .y
single-stranded nucleic acid sequence may hybridize to a complementary
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sequences, which are substantially identical to a given nucleotide
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wash in 0.2X SSC 5 at 63C for 20min, or equivalent conditions. Stringent
contiterSYaresd RupiRig 2cid sequence may hybridize to a complementary single-

stranded nucleic acid sequence. The degree of hybridization may depend on a number
25  of factors including the amount of identity between the sequences and the hybridization
conditions such as temperature and salt concentration as discussed later.
“Stringent hybridization conditions” can also be used to identify nucleotide sequences,
which are substantially identical to a given nucleotide sequence. Stringent conditions
are sequence dependent and will be different in different circimstances. Generally,
30 strimgent conditions are selected to be about 5°C lower than the thermal melting point
{(Tm) for the specific sequences at a defined ionic strength and pH. The Tm 1s the
ternperature (under defined ionic strength and pH) at which 50% of the target sequence

hybridizes to a perfectly matched probe. Typically stringent conditions wiil be chosen



hybridization (Southern blots using a probe of e.g. 100nt) are for example
those which include at least one wash (usually 2) in 0.2X SSC at a

g@o_a('guge of at least 50C, usually about 55C, for 20 min, or equivalent
conditions The term ' 'substantially identical”, "substantial |derﬁ)ﬁt§m3?093*’ 006733
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comprise additional regions,’i.e. region X may edded 1n afarger
nuclFEC SR eqagionidPhBtp rsganiei bk enfim fsdsabed wmeh édintisly €k Cres the
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efflc:lently in L, plantarum and that the R-1 ethod can successfully
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are @@aerfngImardms’aﬁéf@uwwxmﬁetagrﬁ*@deﬁﬁ%&chkeaﬁiﬁmﬂm 50
thro Itr |£E%ofaccgej%}eistlonal subéect Abremski et al., 1983
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2087114036 with DNA sequences, thymine (T) in the DNA sequence is considered equal to

uracil (U) in the RNA sequence.
The term “comprising” is to be interpreted as specifying fhe presence of the stated

25  parts, steps or components, but does not exclude the presence of one or more additional
parts, steps or components. A nucleic acid sequence comprising region X, may thus
comprise additional regions, i.e. region X may be embedded in a larger nucleic acid
region.
The present invention is based on the finding that Cre recombinase (also referred to as

30 resolvase) functions correctly and efficiently in L. plantarum and that the R-IVET
method can successfully be used to identify L. plantarum transcription regulatory
sequences, which are specifically induced in vivo, i.e. during the passage of L.

plantarum through the Gl-tract of a conventional subject. Abremski ef al., 1983 (Cell,



51987), mouse (Sauer and Henderson, Nucl. Acids Res., 17: 147-161,
1989) and plants (US 5,658,772 and US 4,959,317). Screening method of
the invention In one embodiment of the invention a method is provided for
id&htig d4nscription 10 regulatory sequences of lactic acil GHEleg/000733
(preferably food-grade), which are specifically induced in vivo, in the
Gl-tract of a subject, while preferably displdying very low or preferably no

activity @@vl\@l ihaclic Reid hasigriaBEaibacieRB INhis s RISHUFD BRliGphage P1,
acid as an end product of fermentation, such as bacteria of the genus
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|scover£%that a large number of transcription’regulatory sequence of L.
plant&EutemesspeifienlyisduEe rivrdl oldindaced Brare IBjeRtL nRigarum passes

prefafablyinHbe Gl-rest otasuipehPRd; RestR afenatl vk dh¥aks the insertion of a
2005/040387 PCT1NL2003/000733 12 tl!1e Gl-tract of a conventional

subjSBERAIR S HHEHERR RS AL BF RS IR R ART AR SEPRG T @ lactic acid
regulaiasisadueneascmirch aiadpeeifpalydnguerdioea hedy baidtyaarin

e Gl-tract, oro or more ts of t -tract, of subjects are ided
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strain, counter-selecting against activity under ex vivo conditions by growing the cells

for several generations ex vivo in the presence of the selectable marker, (orally)

25  administering marker positive colonies to the subject, coliecting an plating faccal
samples and identifying marker negative strains. The transcription regulatory element
trapped in the vector of these cells is then sequenced. The method is further described

in the non-limiting Examples.

30  Transcription regulatory sequences of the invention

The present invention is further based on the surprising discovery that a large number
of transcription regulatory sequence of L. plantarum are specifically induced in a body

cavityof a sﬁbj ect, more preferably in the Gl-tract of a subject and most preferably in



MOREMEBE T the art (EMBL database Accession number AP

5

10

15

20

particular to the use of these regulatory sequences for the in vivo,

site-specific production of biologically active substances in the Gl-tract of

a subject. As the whole genome of L. plantation has been sequenced and
GA BB

Kleerebezem et al. 2003 supra), SEQ ID NO's 1-62 10 are available to a

skilled person. However, the present inveAtion provides a previously

unkno@nttse fon thesenfibirheserptinn regulatar.seadencasand warants

thereof, such as alcliive fragments thereof, or Iorﬁ%e transcription
210 S %{ji rg?].l

regtIATSRY SR LENCRSTSHIES Sy bFth EHARSEp ?%%h‘}aatg?f}y cavity orin

setpreOtesndf SEQe Dr NOreh62; oftbefiiensaseivhighctareequbstdntiatynscription

ident] ipti ( f IDNQ's 1- 15.
o T S R o o i
to € GY-pabe Mdeited anpfisetiptioh sedulansryipbopessdonoirardgoes, in
gzagfvéﬁﬁﬁgr%t&éhgé%wg&ég@mym&%@mﬁé'a%.t@%psﬁ@m_@b%&ﬁc

It is noted that in eight instances one SEQ ID NO_comprises more
thabFess ipa Pt crdly s R Subtaire e s CH-fEAf RS frrdibigcks g g whole
indy&ﬁdﬂf@rﬁp@mmﬁmg@ ﬁ@gwaﬁ%qﬁ@ma%?sﬂemﬂﬂe i@zrﬂl@@lmm%m database
within only 62 SEQ ID NQO's, SEQ Gl-tract-induced genes (ORE ,

o GMHET R AHBRS MoVt R ST o (G, NN 1-62
SE&: by NEHIEunetbiikliclassnflifieneyayitiepieaaguisitoivapdosydithe pisviously
1Lp,0185 (pts a -555) sucrose PTS EIIBCA 2 Lp, 1164 (ptsl4C
i s e T AL TS e
N-aisetstiyiufogambdlyatadtosdmise IRTSTIEINR rddupniG4/ A8 (rame) comprising

(1070 %9&@@Hé@fgi&%@?&m?%ﬁqléé&eéﬁg§é%t§§%&5?)1(§é95§§éqhemes, which
sucrdse PTS, EIIBC 6 Lp_3526(pbg10)a(553-555)

6-phis sl HELY Idepsiahietin TAnSEPEONHREBIARY (3561858} SorBH8 1P TE)’s 1-
EllAWR 20R54033% R GIA0ERAQ310Q0738 13 8 Lp36593 (1bsD)

(1276-1278) ribose transport protein 8_I_p36603(rbsK_3?_(353-355)

ribokih SR Y@ 50087 (sl (68-7bj ainarited srasminhnarygulatory sequences

dehydregsraseciiid piQ2L8 (R (9 1-998).dipeniidast st Llp TR below.

(41Ft_i%]i19 e%/tt}?f;stl E]r? é?g Ff‘ri]I?s %%eg%%gné%%) NO comprises more than one
transcription regulatory sequence, which is why the 71 GI-tract induced transeription

regulatory sequences identified are comprised within only 62 SEQ 1D NO’s.

SEQ Gl-tract-induced genes (OR¥s) and product or function:
> the translation start codon (bases
NO:  within the SEQ ID NO)

Functional class of gene: nutrient acquisition and synthesis

1 Lp 0185 (ptsIBCAY (553-555)  sucrose PTS EIIBCA.

2 Lp 1164 (pts14C) (431-433) cellobiose PTS, BIIC
Lp 2647 (pts194) (509-511) N-acetylglucosamine/galactosamine PTS,
EIIA
4 Lp_ 3473 (ram2) (1010-1012) alpha-IL-rhamnosidase
5 Lp 3522 (pts32BC)(519-521) sucrose PTS, EIIBC
6 Lp 3526 (pbgl0)® (553-555) 6-phospho-beta-glucosidase
7 Lp 36187 (pts374) (356-358) sorbitol PTS EITA



12 Lp_0775 (argG) (707-709) argininosuccinate synthase 13 Lp_0854
(birA2)f (643-645) biotin--[acetyl-CoA-carboxylase] ligase and biotin
e sor 14 Lp_1058 (adk) (673-675) adenylate Idnase 15
% %%ﬁf r%%sA) (391-393) pseudouridylate synthase 16 Lp_ 186
(116 118) geranyltranstransferase / farnesyl di P transferase 17 Lp_2031
(ribC2) (128-130) bifunctional protein: riboffavin ldnase and FMN
adenylyltrapsterase - funtioral-class of gengssstieaspbd bRutdia19 (elpC)
(18¢-189 A ease 19 .Lp.305 54 (copA) (983-985)
cop%oer tr;IrPspor%ﬁng Egﬁ’g%%gﬁ% 3288 m&%%@é‘) cation efflux protein
21 Bp_330850002¢+1e24dPpuitative multidrpbtransporiquoteihyEudetiphalkenase
clasg,of genesextracelil 800 (797- ell surface protein
precursor, E QTN% r%on?{gi% bli)83940 (443 &p%%ﬁgsurface protein
preéélrsorLEEQQ?ﬁl@}ﬁtﬂtiﬁ)M Lp_0141 (441vipsBedeeritialiaprotsin 25

(L20603/600733

Lp_iA03a Qﬁ"éo rOte'“ FHRGHANANCIRsS Shapne:
regulators 31f’6 %% O -772) serlne/threonlne protein kinase
27 'f 3514P -fihscriptiorPttelisridion 2BbesBasd ligase and

(740 742) transcrlptlon regulator Funcﬂonaﬁg@gﬁ&ggﬁgl&gl@gr 29
75-577) i brane prot in 30 Lp, 0299 (604-606)
ransiﬂ’e&gggﬁz?‘%[}b%:%r%g otein 31 BACHEEE (A8 (532-534)
glyciﬁe cléavagesysienn(3d1p3emin 32 LpO03adtugalietd bihihhb?)
gal oside Osacety, ase WO 2005/040337 PCTIN 003{ 00733 ..
dlgp @?‘3 d;la?n%[g 268) immunity %roafn aﬁfilr_p 188 % - ?fle
(443 445) transketolase 35 Lp 0698 (dreatr#ngidiBst 17) DNA-directed
DN'%"?pOlyw_@@’?lIU’i%ﬁ m%t-q%0§Ubumt bifunctional protein: riboflavin kinase and
FMN adenylyliransferase

Funtional class of genes: stress
18 Lp_1019 (clpC) (187-189)
19 Lp_3055" (copA) (983-985)
20  Lp 3288 (484-486)
21 Lp_3303° (1022-1024)

ATP-dependent Clp protease
copper transporting ATPase
- cation efflux protein

putative multidmg transport protein

Functional class of gene: extracellular
22 Lp 0800 (797-799)
23 Lp_2940 (44-46)

cell surface protein precursor, LPQTNE motif
cell surface protein precursor, LPQTNE motif

24 Lp 0141 (441-443)
25  Ip_ 1403" (506-508)

extracellular protein

cell surface protein

Functional class of gene: regulators

26 Lp_3176 (pkn2) (770-772)
27 Lp_ 3514 (bglG4) (538-540)
28 Lp_3646" (740-742)

serine/threonine protein kinase
transcription antitermination

transcription regulator

Functional class of gene: other

29 Lp_ 0237 (575-577)

30 Lp 0299 (604-606)

31 Lp 0305 (gesHI) (532-534)
32 Lp 0393 (thgd)(1150-1152)

integral membrane protein
ABC transporter, ATP-binding protein
glycine cleavage system, H protein

galactoside O-acetyliransferase



36 Lp07406 (prfB-N) (256-258) peptide chain release factor 2, N-terminal
fragment 36 Lp_07416 (prfB-C) (299-301) peptide chain release factor 2,

-termin agment 16 Lp_16037 (ispA) (1021-1023) hemolysin
‘ﬁ%ﬁ‘%@é@ﬁ%‘% Lp_1847 (codV) (1149-1151) integrase/recorggﬁ%%%o%gémmm
Lp_3051(dhaT)(275-277) 1,3-propanedio& ehydrogenase 39 Lp3082
(432-434) transport protein 40 Lp_3281 (1107-1109) transport protein 41
Lp3500 (137439)(shdit-¢itain @hydrogenase/pxidgreductase 42

Lp_33505 ). lesterase 7 36172 (tali) (756-758)
transaldolfé%ss“et@%g?f%%ﬁgé\ggg(aa%ﬁaﬁ(21 ?ﬁgf’ﬁi Uiictional protein: alcohol
andacetdiBefy R (du)utblehtde hypiithaticestat D5, pplyd2sse 111, gammajtan .
(478-480), Lp_0139 (343-345), 46, 47y,l},:$190 (103-105), Lp_02912
(73%740 48, 48, Lp_ 04768 (1115-1117), Lp_04778 (168-170), 49, 50,
Lp 8907 )Ff987i‘88f§’@;%é?é‘%n2f§)418§?%4? sheip selpag7iygey 298BY;rminal
Lp_2507" (615-617), 52, 53, Lp25089{28A=4P6), Lp_2713 (938-940),
54,19, Lp, 27 -227 30574 (714-716),. 19,55, Lp_30584
(32%5326 ; mot%(gfé’é%‘éﬁ%ﬂo 6, BP1ids Piraiciesso factay 2, f-tgpipal
(685-687), 58,59, Lp_1788 (34-36), Limeh&:f2 (885-887), 60, 61, Lp_2112
(243-245), 8 = 2,21 3246 (1001-1003),
Lp 1?CS>;3055L 3%%%9%%(5%3@%%%}2%3 iclée l?rm%"é{(?@glf%%ereen; 2-9 genes
witAthe Saimé&Ay rdindid 4fohiSbhe tizaensthecgenaannotation
corggsponds 44 Kleetebezem et at r Q 2005/040387
%S %fgﬂf S&X?% § Q% I}é‘glg%l(e%‘i'& & hvgroi%ﬁ:en%ﬁ%

PCT/NL2003/000 Ithough SE O's: 1-62 prov
completeliRsdPBRuRA3ld sequenceartbertaiies identified in the

R-IMET stieensit (3 widerstgod that p{ﬁ{g@{ypggg{ﬂhe transcription

regujatory sequence is referred to, when referring to a specific SEQ ID
H ¥,p_n?95u00 (137-139) short-chain dehydrogenase/oxidoreductase

42 Lp_3505 (est2) (26-28) acetylesterase

7 Lp_3617" (tal3) (756-758) transaldolase

43 Lp 3662 (adhFE) (218-220) bifunctional protein: alcohol and acetaldehyde
' dehydrogenase

hypothetical
44,45, Lp_0026 (478-480), Lp_0139 (343-345),
46,47,  Lp_0190 (103-105), Lp_0291° (738-740),
48,48,  Lp_0476° (1115-1117), Lp_0477% (168-170),
49,50,  Lp_0907 (106-108), Lp_1969 (413-415),
51,52,  Lp_2337(957-959), Lp_2507° (615-617),
52,53,  Lp_2508” (204-206), Lp_2713 (938-940),
54,19,  Lp_2718(225-227), Lp_3057" (714-716),
19,55, Lp_3058*(324-326), Lp_3312 (1062-1064)
56,57,  Lp_0118"(342-344), Lp_0292 (685-687),
58,59,  Lp_1788 (34-36), Lp_1872 (885-887),
60,61,  Lp_2112(243-245), Lp_2584 (1208-1210),
62,21  Lp_3246 (1001-1003), Lp_3305° (394-396)

*= identified twice during R-IVET screen; *~ genes with the same tag originate from

one clone. The gene-annotation corresponds to that of Kleerebezem ef al. 2003 (supra).



5 NO. The transcription regulatory sequence is in particular the nucleic
acid sequence (or an active part thereof) found upstream (5" of the

rokaryotic translation start codon (ATG, GTG or TTG) of the nucleic acid
g\é‘ﬁa@ %&°3t7its complement. One can also refer to the "lp_XREENL2003/000733
transcription regulatory sequence”, which is understood to mean the
transcription regulatory sequence normally>driving the transcription of the
10 nucleic acid comprising the Ip_XXXX open reading frame (ORF) in L.
plané1 rum (\é\%e ein X refers to the numbers as indicated in Table 1). This
wor Tﬁ&‘%ﬁ% éa@ééotﬁehﬂ%o?éoafdgﬁk}eafaw@%g?ﬁ%%‘flﬂ%Bﬁé&aﬁanynw of the
foundotranigernitifion e tie| RAWE Seqrence i OfasiMeomiantsdhemeiofihene
tranﬁrcri Ctlilon rg?(gla[[g{élrsgg%%nggs pr?serg in SEQ ID NO's 1-62 can_be
operabRy Th kel to huclab e da R e Ln NOSTIF A s 815 Precitic SEQ ID
bioldHicdly setiveiptoeirgdrtpeptdesicasdeserted ftithenbeieridalanence (or
Als i} 'sds 62 may be used. Fragment
o e g . WASEap g St codon

conéhfibhEl S| EE 0 B sugifjcgeibrequanby er skilletipenson. dom also -
exanpiedaleipg-OR& R RS BHEIERUIRR §é%9é’?%ﬁ&pg§1§£&?ood to

nucleic acid 20 malecule and subsequently testing the activity and

spe Gty GRS THEHAREPER R SHBFRrEGOEReHY sttt Ehe, tSinsneptjon of the
1Ginghediiclentidennsasionse IplacaXepis Khapletans carbeicarriot o,

and thﬁa spe 'ficFactitvitﬁbof theh%nodifiWucleotide sequence can be

tested. As mentiohed 450 P RIS PErSBh s Lol R S ipg Rucompasses

seqtiencesiinSHQ dDiv2T s -G at ledshitp foprideranfdrigtionabpantel

the Er%(lgﬁ&o IQQCI:E u{%_cl)arﬂ sgquences that are specifically induced in the
Gl-tract, but that these nucﬁelc acid sequences may in addition comprise

( pari“él@fya@e@ﬁmg@emmmesfmmen atesatiyiliidaQ I He’ tras8ariptieroperably
19e9YIRIRIMSEIMENGES LIRS W IANE Evg{wgﬁ'%l%%%%tﬂgeﬁ%%h roteins or

endogenous codlng sequences may be remov rom ranscription

regEBAy 35Sl erabrE S TBIcu BT mrthel pre ddpn instiiatib g eate i QEBINOs 1-
nearthesfaasladiDminiiasion wedorer istatseranasdicatediblabsl e GI-

1). Alternatively, a coding sequence, encoding a biologically active

protiiTt A& HE IHREER T Ha e T8 thespil snp atin § v setjubertactsrphrt for
thereai)se thattimfusionproisi misigeanketediupon anseipionN MR acid
o B AT R AP BB S8 9 BB Sl G
the banisroiidicidsdesietbty seqpsteeabinhiBitpjleiy]dhedanskriptiamions, replacements
(e9Uip I RAGLANER IRARN MR B MR Rl oA RS corce
sequence can be tested.
As mentioned above, the skilled person will recognise that the seQuences in SEQ ID
25 NO’s 1-62 at least comprise a functional part of the transcription regulatory sequences
that are specifically induced in the Gl-tract, but that these nucleic acid sequences may
in addition comprise (parts of) coding sequences that are naturally linked to the
transcription regulatory sequerices as present in the L. plantarum genome. Such
endogenous coding sequences may be removed from the transcription regulatory
30 sequences for use in the present invention, preferably at or near the transtation initiation
codon (or ‘start codon’, as indicated in Tabel 1). Altematively, a coding sequence,

encoding a biologically active protein, may be linked in frame to the present coding

sequence (or part thereof), so that a fusion protein is generated upon transcription and



the transcription regulatory sequences that are specifically induced in the
Gl-tract. 5 Although the transcription regulatory fragment is active, it may
function suboptimally. In such instances the skilled person will recognise

YAt SRS cription regulatory sequences comprised in SEXS TE R/ 000733

1-62 maybe extended with upstream sequence (relative to the direction of S
transcription) to complement the transcripfion regulatory sequences of the

invention: bsing he deneeic seauenas informationas avaiable fonb: Luceq

plantarum. A skilled person can easily generate such sequences varying

in |é!%‘ﬁﬁ%ﬁ‘8ﬁh%ﬂiﬁ%)ﬁ8ﬁféﬁ%ﬁésﬁ%}%|& HRERAp S Rl il atbh ebgumics

(as deundendagencssiycitnt wlRRt S ROIDONSNO e RGeS BeRI@N a part of

opti Gl-tract inductjon. Transcriptign regulatory sequenpces of the

A A A SEIARY TRe) T e et o PG ey 8 et
Sseqéithoesh ohSEQtDHN O bHdsidby (h)mnsat isente < dnmprisinged dnagbugminally.

of tk - | : 1-62. wher the fragment

e e S L e Y R P oy

or, fENEERRYIFORtEIHAIBRSE QUBSHRtRIN Ideatibaladadydiiiegstisanceguence

of (@eRii(Rkanm wish ReIpins:the ARyt srasificaly indysad i Boulaory

body cavity of a subject. 20 The ability of a fragment or of a modified

regSFERFSERUBAEY T8 AR A CRSHaIRRIC Bepypistdataamsiiopps available for L.

10eXapM Ry SN Al AHNEdR RYRIQSSIB VAP SRMRISIBG e MAgiHiE® length and
regulatory sequence operably linked to a coding sequence, transforming _
L GRS e LS Jr e e S B mRalsmsr Ribeipepoously n

the Irariseriptso wiisgopasSagmefthenecamphind tiLi-planassmaihrough the
Gl-tract of.a subject. The 25 assa d.to analyse spatial-temparal
xS e LS of e e e ity Fom
seq{re rrceqTtiseseruprceernay 6 thexampleendodie iy hittng

TePOHES (AR ASGRRIN ; | BYaIAo: 1-

} opti?ni";l?zed or bacter}gl ei%a??éé?%ﬁ?%;&g%?ﬁ%ggg@%%%%?%%m%l 62
Environvhesk thaiBrspien gotares. (Be ebilinge-Bosmcsifealbhingvredvingseody cavity
activity ganshigdasted. 30 Alternatively, quantitative reverse transcriptase
PCR (RT-PCR) can be used to quantify the transcript levels produced.
Rel4fve FARSRSGT GRS stRsigutiethildeeioy B myapiile steuagcst-b (Bwe16h) and

of the tigisprigLis) Re utaled oY the sraMeEPkANCER0HI RN SEANENIR: dbject.
AR S LS OvSHen cisch by compalg e ee
activiiclseotdied pyofeinishorlenzyme(s) respeotivebn encotdedhyritheste
tran Iﬁﬁr)i&tééd) regulatory sequence operably linked to a coding sequence, transforming L.
plantarum with this vector and analysing spatial-temporal induction of the transcript
during passage of the recombinant L. plantarum through the Gl-tract of a subject. The
25  assay used to analyse spatial-temporal expression depends on the nature of the operably
linked coding sequence. This sequence may for example encode a light-emitting
reportef (such as GFPuv, a Green Fluorescent Protein protein variant optimized for
bacterial expression, see Geoffrey et al. 2000, Applied and Environmental
Microbiology Vol. 66(1), 383-391) or an enzyme whose activity can be testéd.
30 Alternatively, quantitative reverse transcriptase PCR (RT-PCR) can be used to quantify
the transcript levels produced. Relative transcript levels are determined by comparing

steady state levels of the transcript(s) regulated by the transcription regulatory sequence

in vivo and ex vivo or, if more convenient, indirectly by comparing the steady siate



Nucleotide sequences which are substantially identical to SEQ ID NO's
1-62, or parts thereof, and in particular to the sequences upstream of the

t‘r‘gngfllat_i%? sétart codon(s) 5 comprised in SEQ ID NO's 1-62, and which
retai & &Bility to be Gi-tract-induced are also an embodim&fi O iAR3/000733

invention. Such sequences can either be generated by modification of
SEQ ID NO's 1-62 (or parts thereof) as described above (nucleotide

delelionk, dnsertionsc repiHcements) phytdg QSRR IR §fesaaueNeesded by
Whictﬂaséemsnusbst%}tially similar to SEQ ID NO's 1-62 (or parts thereof) or

by isofation of 10 Substantially similar sequences from other strains of L.
plantércinelide stetiorgarisrh sresubhtagibily ndlinied SEQ e giade parts
lactig agiderbacteria. This.can.he don i for ex le, hybridization
methods known in3 the aﬁ, Wherg%?ﬂ f;l%%%pq1 rgttf)efa @@g@g&%%ﬁf% Ellrfa{)scieoél (s)

As aprepdsed iars D RPN g drithysdariagioreonthitiobiditrte bsddlthact-induced are
isolajg substaiiahIIeRHCA SRAHER R R LB LRAGESIARG NBlenerated by

substantially identical Gl-tract-induced regulatory sequences can also be

obta R RS RESWR MEXT0d82 daereds Berenibardarmphsgiagove (nucleotide
(degnr;ﬁle_ﬂiaiﬁ) iﬁﬁe;f?]eﬁs, @ép@ﬁ@@ﬁéa@}?'b?&@'?@l% me@? @@ﬁéqﬁ_ééib@ﬁwhich are
synt sized, Ich.corre 0 _parts o any one or nuc eotl e .
seq d’éetﬁ%fzé“%gé\g@%%& §€6§q§%t%ogshsﬁ%ﬁ?ﬁ@%dﬁ?@e@%aaéﬁe%ﬂ?&%

1on natrgaasstgisitadawithyihecpafticulathre gutdianyfJe gueneaand a9 organisms,
PC [ an,be.carried, out.using aenomic D of anather strain or )
oo B B R S R AR ba oAU SRR S woine
idenfiffeaxdmsiichybydiasioy petilicly availabetzgoritinsand daaasSEQ ID
suchgs Bl-655 5421 A Iﬁ’ageﬂﬁe%gblmgé}geﬂi&g{z%g B «%{8&1&' Bused to

(or fragments or variants thereof) as input s ce, or any of the coding
sequgiels febstrmabydfenticskipgasress-identified in this 25 way can then

18ithar haisiRagcbusHAg sidardIaleedardIalaayi LRERHIHES Rbry sequences can

synthesised chemically using for example an oligonucleotide synthesizer
as sPBIRSP BB\ A BDFEFBIBEyRRMLs LG8 shesh DRy A @fecnerate)
casesiditesabifitytal ther eswifirgPORCIebtde sgoueRnseH@ibed, which correspond to

Gl-tract-induced and.to drive,expression | - tract of a subject need .
o b e By RO P g o the codin
reguiatwrpsewhishde whidthrh assecstehst bbb lmorgs prafe salphgmte and a
as %, , 9 % ial.identit any one .
0 B B T S P S amiom o
fragheEIS EhErEO TS ErthutieithideatGalragtdndescee ilsa orleatifionak silico, by

subjaeh 3161806 FRBRADeI.ehiNR WO L0408/ s BLAST, FASTA and the
PC'r/NL20031000733 18 invention. It is understood that identical

sequiifcEE bR RERTO AR gahiéh{grofragments or variants thereof) as input

sequence, or any of the coding sequence listed in Table 1. Sequences identified in this

25 way can then either be cloned using standard molecular biology techniques or
synthesised chemically using for example an oligonucleotide synthesizer as supplied
e.g. by Applied Biosystems Inc. (Fosters, CA, USA). In all cases, the ability of the
resulting nucleotide sequence to be Gl-tract-induced and to drive expression in the GI-
tract of a subject need to be tested as described above.

30 Thus, the use of transcription regulatory sequence which have at least about 75%, more
preferably at least about 80%, 85%, 90%, 95% or 99% substantial identity to any one
of the transcription regulatory sequences of SEQ ID NO’s 1-62 (or fragments thereof)

and which are Gl-tract induced in a conventional subject are one embodiment of the



other bacterial strains and which are Gl-tract-induced are also part of the
invention. The transcription regulatory sequences according to the

invention are preferably specifically induced in at least one part of the
VL4459 bugh they may also be 5 induced in several GI-t2ctIAHET00733
the whole of the Gl-tract. They may be active transiently (e.g. only for a
certain time) or only in a certain part(s) ofithe Gl-tract of the subject. For
delivennoda hitlogitaly active PIeiein) CeQeplde JorasRacHic ROLEaNRms or
of t%&k”&'c‘ ailt i Oi)referredh'g'h t the %nscription regulatory sequences

are speci |ca{°ﬁ§/ indacedin o %ﬁtﬁﬁ% gg"eé’i?féiﬂg\ﬁ?flé’ﬁ?iaﬂﬁﬁpﬁ%o the invention.
trarSeriptionmegotateryl sequenpgesoabcddampaitiachivedidhigdedyrably

' : i tid th ly linked
SR AT it p et i Y
StrarigeHgsdon reGtiel Py sy natieesbrovigic @filgh (Bvelo! tlansoriptionofve
an eagiably, fiked.epding é&%&?ﬂﬁ%ﬁ&%ﬂ%ﬂ%&@%ﬁ@ﬁ Quel 1his GlLtgagt of the

depends.on the properties of the encoded biologic ctive’substance.

maj b EhfrE VB prerbialoni t e astisioisoeiamptissdoernpecific body cavity

encsingca-GBS NS BruiiRl iSMan: %ﬁﬁy@iﬁ%ﬁ/\f@%dzatlﬁ &gﬁ@ﬂtf& R ecifically
SKille

effec&sdf r.only a short period and/or at a low level. A : erson can
ana yséc'e(g}ﬁ% ?égt fpélzi it SRR EBICHREPD g RheTeuences only

10industiem ectursy thés iy @etippsddinghe biehclfonsseRtiRAE88INSy the operably

acti the,induction cues.(such as osmolarity, pH,.temperature,
e R e B A e o
theltrapwipiptiore gehtdarornsetee poeihos hsgitablel fefftthesinipild of an operably
proghiction,af2 biglegically ety subst Desslegied,For
example, itgnlf%lgy bae desiragle to gpe01f?@ﬁ%%ﬁ'ﬁgegE?S?eé‘i%noﬁr%lgﬁéﬂ%%ﬂfﬁs of the

e.goMRat Sidngniin ectivsrrakiaseetiicetio forrorepisitic phefivebjedb axpress a

15 biolegiealleqetive &m%%t@m%mgﬂ%&'{%&Eﬂ}%?ﬁﬁ%ﬁ%ﬂmgﬁ ve
seo%zl1 ngc:% SEQ ID NO: 29 or SEQ ID NO: 12 (or active 25 fragments 0
var

& dfF ARy bEbpH R RrYaRablel iR o Asprbcngetenn walyse

thetstastadh: fenexaptle SeQHD hGIL8mpuhe swited anthdabsBESIfC he time
deliverg/dt the %v%lf% ?E{g ID NO: 4 or SEQ ID NO: 9 may be suited.
0

5 e r BB EI AT TSR ATV R ATIOH (RAEHS LB FEfRe

Vegfsors
onewratoiiy,affh entranseriptiotivegslatdrih seispasieg Rhibe MveRUONaSsg this
descH ide ually the nucleic acid,vectors of the
20 9esGRPe ) -
inventionq\t/gi)ﬁ1 %Yé%ng%%%é% %&%Fgﬁ%‘ﬁgrﬁ% Sic Gt O\?(tesc g?‘é’\iﬁ]%’;' §e€ &B%ed

usiREp e Reoies tiplowinaderastly forabdtioher eferba seldst W F @0OGI0MIB3B Faay be
PCI/BRA3/ ?f?&ﬂ%ﬂ&‘&%%@t&%@%%d%ﬁ&’f gfpg%kﬁé %ﬁ@a%%u%@ the stomach or

Sambrook et al. (1989) and Sambro
the colon. For specific delivery of a biologically active substance to the duodenum the

transcription regulatory sequences SEQ ID NO: 29 or SEQ ID NO: 12 (or active

25 fragments or variants thereof) may be particularly suitable, while for specific delivery
to the stomach for example SEQ ID NO: 18 may be suited and for specific delivery to
the colon SEQ ID NO: 4 or SEQ ID NO: 9 may be suited. |

Yectors

30 In another embodiment of the invention vectors comprising one or more of the
transeription regulatory sequences of the invention (as described above) are provided.
Usually the nucleic acid vectors of the invention will consist of DNA. These nucleic

acid vectors may be provided using techniques known per se, for which reference is



Russell (2001). In particular expression vectors comprising one or more of
the Gl-tract- induced regulatory sequences of the invention are provided.

An expression vector comprises at least one transcription regulatory
EEAIEHEHEcording to the invention and 5 one or more codifg T/ ¥L2003/006733
sequence(s), whereby the transcription regulatory sequence is operably
linked to the coding sequence. Suitable coding sequences are those

encedirgobielagicall:aatiig substances as.dasetbed glsewhere ieeitbrook and
The 'em t¥§ toirbogrl% comprising one or more of the transcription

rege&%%% & @f)e BEBFUHHE FHOESTOR, BB IGRY A e tBsg f the Gl-tract-
sequencelisayshiary t6qasnbedintent dhikatiovenioprddaally e empiition vector

vec %r come%riﬁs one or. more, r?strictiorl(;a t?ites downstream of the

regUIALOR SequSACe AWhiah CAP B8 {FeSH 18 B S IR AFP L @R gifty the iovention and
Sseqorsnee downstrdarn efdhence@ilatbreysbeqtientensaithantegudeing sequence is
SeqLEHCR Q)&g&a@lﬂéﬂ&%gs}%%éﬁgaul%ﬂ%?ee%%ﬁgcess Aﬁézlr?c%ts? hre those encoding
according to the invention may comprise more than one chimeric gene,

eachiolopsplihish vaaybstamistse destibeicelivadsethwgatory sequence.
Thergd-trankinducer regilp i SeaHenees shaxde differentaridenticAleutatory

In this way the timing, location and eXxpression levels of the coding

seqtRIERESH OfvdhCarBErtiogul didd lastingxamistidabifu cediiide ssaleRsseds also an
1(encedingiiivesbielogiealivastive. PRRHEIESRRAY-REEXPEESSCEbmprises one or more

concomitantly or consecutively in.the Gl-tract of a subject. Similarly, one X
o Rg 0 S IR RSB i e A1 51 U, WIS 28 cRped to casily

mayriserex predisgdsadiaiow dlevedtinam pat et ergpBirbof teeGhdeaet yat the coding
usi o different transcription,requlatory sequences of the invention.
Fu:t%élt?l,\égcgiﬁsg? %%?ﬁg @Fﬁ%&ﬁ%%&ﬁ r??oaf &ﬁ@?&eﬂ?ee’expression of two or

moré tedingpaseliendeshEorverampleynuaiepiderseq ibnt esceritoding gene, each

0 . reximple;apidorssg oo oot s
s "g“fl e A R

bicig BY FraRFERGRTY Padsdeist ohdeptonrbl Briasmighe Fegumtingation and

sequghessialitaRin |&E§§lﬁfﬁ%@t§ﬁ%ﬂ%§cﬁp%m&Q-Hésli@%ﬁtéi: For example,
(1995, Bigchemical Biophys. Res. Commun. 214:910-917). The

arraienEdk SPARRRE WoamtiBestt el eiret SRty trarBEApticR e expressed
allowsfontheng-oidinatecxessionief 80-sevest differpat pelyeptidesie coding

This may be advantageous for the, ression.of multisubunit enzymes or
2 B T e RS TR A Gh ATTR R S EPF GHe HEE TR, be expressed at a low
biosymthetie pathovdy peedfalse(Haracdinatelin@xpresdtffge/ Ganscription regulatory

200%%&%@&7 O%%g&,ﬁ’g% 000733 20 The one or more coding

CITLION.
sequences opera inked to the regulatory sequence are

Further, a single regulatory sequence may drive the expression of two or more coding
sequences. For example, nucleotide sequences encoding different proteins (e.g. proteins
25  having a synergistic effect) may be linked by IRES {(internal ribosome eniry sites)
elements, providing bicistronic or multicistronic transcripts under control of a single
regulatory sequence. Suifable IRES elements are described in e.g. Hsieh et al. (1995,
Biochemical Biophys. Res. Commun. 214:910-917). The arrangement of several
coding sequences in a single transcription unit allows for the co-ordinate expressien of
30 several different polypeptides. This may be advantageous for the expression of
multisubunit enzymes or in metabolic pathway engineering when several enzymes of a

biosynthetic pathway need to be co-ordinately expressed.



prefe'rley éach provided with the appropriate signals for initiation of

translation such. as e.g. a Shine-Dalgarno sequence and a translation

initiation codon. Optionally a coding sequence in the expression construct

AhipPréeY 8 Signal sequence encoding a 5 signal peptide cad¥idgiL-2003/000733

translocation of the polypeptide encoded by the coding sequence across

the cell membrane, and preferably secretfon of the polypeptide from the

hogt, £6ll. SighalseAuencenaieng/tiaanmiadns skiled peispranshe ar

variety of suitable signal sequences is available in the art. Usu l%&r}let' n

oI BRI SEIget &S “RBTEH e AN o ERELP LSl BH g sue

polypeptidsaifrom.a.giveRdastceihalahvicrtith RividealyitheGigoahlly a

sequence to be used.in the invention will be homologous to the hast ..

or S GR Y B A T S ST L Foratid 150 Rogodine
5 orgaishpeSidnehissog enedschamart i pfesaiolyids edcimitdd g shrextbighequence

present invention include signal % f i i :
R ORGSO LSBT AL B A A B0 o nos
inchetleSBapabigrnraeguentiel frovivataiglakidlediprsamaphpy A i pRgtable
sutahler Sgahseauencas oy e ideniliegsina dedisalash 9ANSHkot o ignal

screening methods as described by Poquet et al. (J. Bacteriol. 1998, 180:,

10649291 kapnrHe efirt seqrsher Of polypantites fram)e mtreloshredgorrowce
10 CONSUREiLIDeHARSERPIANMBIL 1S ORRESIROHRSRBRIGH MA@ €aEiRgogous to the
sequences linked to the transcription regulatory se uerlce is %gf%a?% S~
termTEeEe By gﬁ?{f&%@@ﬁ@%mﬁ@a%%%a%? fhg 4Poge Host orgamet.
transeriftieqiesmingamspeiriglytidbion BlPcdBuitabiitaaterat Bivention include
nontranslated sequences may.be those naturally associated with 1
coditfy ESGaenHcs Sogrr?ﬁna{}%ué‘: %lé?n%’ﬂcee ggr}g‘é%écr%%rg %?@mgfgg%%ggtﬁgl Examples
(3. Molddielg2606)301e2#:38d: Thesimeleiacidadnsuctsfihe sip4, and priP.
v &'&%ﬂ%&ﬁfé‘g‘%ﬂg ‘;s%‘ u’é%?easdxgg}'é ?%d%%%%&‘%%li %%%?%ﬁé%ﬁ%@&&mmg

‘functions Known in &1e’ SR séquence ele ‘
e.g matiohom duslyreplising sequb it ddaoteonliheost 18plid4fidr o2 and Hols ef

episomal multiplicatign Anshnainienance o6 NG YRAIOr e QURRSESMN unit

promoting integration of the vector or chimeric gene into the host's

genmeTsErLBsces forumBISHESIRsaers Birkbie, the faasra iyt regulatory

sitezgResific intperation ansenIQCombinalion; SalReHioRIeakel@aBesiprising a

reporter or indicator genes; sequences for promotin%ggg%‘g tion orﬁso dlated
2 thFaRSHAESY FHRLRIPOF Yehet® AENFEicoWe Fontran

PCTAL2Q031000883x2d nktosisy asadtitee vadpeetoiihg inyentiernangsbe

com ORI CREASH BT B EEAISToR TotlL Ry SO eALD, T 21

The nucleic acid constructs of the invention may further comprise additional sequence

1

Lh

elements for various functions known in the art per se. Such sequence element include
25  e.g.: autonomously replicating sequences or origins of replication for episomal
multiplication and maintenance of the vector; sequences for promoting integration of
the vecior or chimeric gene into the host's genome; sequences for homologous
recombination; sequences for site-specific integration and/or recombination; selection
marker genes; reporter or indicator genes; sequences for promoting conjugation or

30 other means of transfer of genetic material etc.



of the invention, and in particular comprising one or more chimeric genes-

which 5 comprise at least one regulatory sequence of the invention, is .

ﬁ@%h‘%&%mﬁ%‘* chimeric gene may be integrated into the genome of ”(‘,e _:-.v_ X
ost organism or may be present as an episomal entity, for é’%a%%l%o By00T33

an expression vector, as described above, Integration has the advantage

of greater genetic stability. The "host" refers to the organism comprising °

the thigireric gene(s). The host or host cells may be any micro-organism

10 ( uc% a bacteria, fungi sych as yeasts, viruses%or ny plant.ar.
anint K e S A S S e A e gnrr
(X-responthieniibad) ongragenesiswisitiiohost maye atreadiphiavedgelivry sequences

transfarn e RreMousy Howaver. é&%ﬂ;&%{ﬁ%{e E%% DPRId% RAgie 4

MM whi
greferably one of the'following: A food-gra acterium, a com ensaYv b

actEHiHEreh Jeasieraien H oty semiseb At th invicnt onés onosshin She ghémeric
hostisarhay 80 tharade PariSil FeRALCH RN Y A G ARARES UM RARI ST . a5 an

and more preferably a lactic acid bacterium. Other preferred hosts are )
foof@?ﬁ&@lfﬁﬁ%ﬁyaﬁ\éf GEHIRIC SR SEPERERS S BFetv s gkt 2kawh Bgogration
spegigsiof iheagenys SacehamytasiRighi R kdarsento thed@stism
may also be at%ro iotic bacter&rnrwi?icht in #self hl s a beneficial . effect |
wheft INGEStE By A SBJE &S0 A PIRRITLer HOSt8's BURBrARY thigro-organism
Ipeldpgshtes a beriasssdtecicn dhom testgroupssepnsistingioft baatohatilusost or host
Lac on m terium,. Streptococcus, . .
B, S o i mmgggnesi o

Projienipd credi e Etervebeou s aStaphyibprotossyPBowstrepiocpetesed host is
and Fsgherichia, SduBnes rsfered RS A 0scketim YRS @22 commensal

Lactobacillus or Bifdobacterium species selected from the group _
conSRYURAGUST £ 3 Eitenatedhpatedenic backsigopinpsc crebriiaen; the host is a
1 9as§eti-kralRiseilind; p MAMBIHY gk RHRAGASE b det AN B knd NS Rilab]y a
L. salivarius rb minutis, L. brevis, L. gallinarurn, L. ainylovorus, B.
bifi B I RAEHH B AT B prl DestB etz Lupeines!spsuch as
gallibarernodhrmagnyeasianet Badhpseiapifilumesh S afchechhnsts Pichiash
cells.are 1}} capable of initiating transcription, and pref ra%l Is :
o R e R v A BBy o R p dpeactiia
invesfiion; W2y rcazabliel dfysusubimy passage through a subject's Gl-tract
2614 RitataRlY L GanR Ale RlRIN AR ATRCE NS B HOISCHS
Gl-trac%%{ and (3) prefera%lyef qug%og%ﬁ%?)ég%ﬁ%%% %866%8%’7 59
not perRsHeaR! trtiebsablestlincivhickuhd fiostioshost aoliebarictove
empiayee YAt TaReBkIoE i AsPact HsHA RE:MNJeTSIao hat the
invention comprises the use of _
Fusobacterium, Propionibacterium, Enterococcus, Staphylococeus,
Peptostreptococcus, and Escherichia. A further preferred host is a bacterinm thatis a
25 Lactobacillus or Bifidobacterium species selected from the group consisting of L.
reuteri, L. fermentum, L. acidophilus, L. crispatus, L. gasseri, L. johnsonii, L.
plantarum, L. paracasei, L. murinus, L. jensenii, L. salivarius, L. minutis, L. brevis, L.

gallinarum, L. amylovorus, B. bifidum, B. longum, B. infantis, B. breve, B. adolescente,

B. animalis, B. gallinarum, B. magnum, and B. thermophilum.

30  Preferred hosts or host cells are (1) capable of initiating transcription, and preferably
also regulating transcription, from the transcription regulatory sequence of the
invention; (2) capable of surviving passage through a subject’s Gl-tract and preferably

capable of colonizing a mucosal surface lining a subjects Gl-tract; and (3) preferably,



hosts that may normally be pathogenic to the subject (e.g. Listeria spp.,
Salmonella spp, or Campylobacter spp.) but that have been modified
%‘l],l(():g{)th?.t tgse,y are no longer 5 pathogenic or virulent. Thus, a preferred
MICrOBIAT oSt will usually be a non- pathogenic bacterium ca GQhfRLaf3/000733
colonizing mucosal surfaces of vertebrates, which bacterium is

transformed with a nucleic acid constructor vector described herein

abaye ptmhaderthes embadimentydfithehinbesitioriothedisstotchostioplbnrdy With
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gen ified in other bacterial species and may thus be modified with
Sa readernsbie expedemiohlor st BESESRARIHBRIN Ry (R baskbirdrmen-
plantarupafo prbsreapHeR wiasas nihirsel inghide genesdivalysthich
in mucus-binding, 15 fibronectin bindjn ,.3§§reg§tion Qromo ion bed herein
teROEIEP ARG R TG B SCA 4 SO io b 6
agusegalion Prametisgiroiein kidiohacittisig dssheil, oph®526H may be modified
autoaggregatign-mediati otein [Lactobacillus reuteril, | ;
iR S e S i PR S
1bindingvprotsirrpradeadsor debitaictobeciisuditesijThe aergg encoding these may
fibronectin-binding protein:20 like prote - ni
I e R R

autdaymregation niegiagnig profisihip b baeintial seerenup mebis be modified
agoragalion IOMANRG RIS JE AIeREGHY S BRISHKH the cdB4Mlity of L. plantarum

aggregation promoting protein [Lactobacillus gasseri], Ip._3050: .
aggfedabion oremaibsTatei Thaadisim Rchsgen]Y ¢ BaRE mbieds

1 bindingoREtRinRIRELIses Il 2 brilasichaeillus:Iride dihimial b4l mumping, ctc.,
binding protein precursor; Mub [Lactohacillus reuteril I%ﬁ gg mucys asseri]
adhé‘é‘%r?%rﬁﬁﬁ?@%‘r&e%?ﬂa gﬁggﬁﬁ%pfé)&fgﬁﬁﬁﬁ VESitagen ™ & ’

bindipgproteindsaatahscituseitatiepibtanic[Batibesitins proroiing prigimucus
[Lactobacillus reuteri]. Similayl e ressin i O 1

oror R T R e i R P S AR iming
changingthecexpresbioh i@ enddgerairs’in hnégﬁﬁaahég}@ﬁxprbwﬁg protein-
280'0"ﬁgetga%t%ﬁpg@}gﬁﬁ?o%pgﬁssgo@aa%g9{; naus, dhetesalogeysmusesal

adhesion protein changing the mucus binding properties- of a

muchYeatrieltnesisreprerein, Ena it PHRMETRER) D TBAEEIRE i SHTbligrobacillus

way$, £:8, §pAa9ene s Reeding grutersal RalRsion.DEeeis, Mags4’:
be ad%%d%?ﬂd‘eleted, {7%(?%005%40387%%/@0@3/0

00733 23 . )
eXOWtWﬁ@E%QH?%W{]%%Cg &?Sﬁﬂﬂo{&{?ﬁgwﬁg@gﬁm promoting

introgkiged [ Nuegskscilius gasseril, Ip_3059: mucus binding protein precursor; Mub

25  [Lactobacillus reuteri], Ip_3114: mucus binding protein precursor; Mub Lactobacillus
reuteri], Ip_3209: mucus adhesion promoting protein [Lactobacillus reuteri], Ip_3214:
collagen binding protein [Lactobacillus reuteri] / mucus adhesion promoting protein
[Lactobacillus reuteri]. Similarly, the expressing of mucosal adhesion proteins MapA
may be altered in the host. Such alterations may include changing the expression of

30  endogenous mucosal adhesion proteins, adding the capability to express an exogenous,
i.e. heterologous mucosal adhesion proteins, or changing the mucus binding properties
of 2 mucosal adhesion protein. The alterations may be effected in various ways: e.g.

endogenous genes encoding mucosal adhesion proteins may be added or deleted,



binding properties of mucosal adhesion proteins may be modified, the
regulation of expression of the mucosal adhesion proteins may be

‘9592 %%ﬁi% by linking a non- native or modified transcrlptloq Ee@gﬁ A 00733
region to a sequence coding for a mucosal 5 adhesion protein

non-limiting specific example include e.g..the inactivation of the
endogenous mapA gene of L. reuteri, or ﬁ1e expression of the L. reuteri
naapAggens ffgenespromdier nthesthathitsargtive promoterinduchi@s anucus
consitie ShAHel P JRAMIRERA BIURAISL: MeRedR aUanAIINion of

bacterial cells are known in the art and are for example 10 described
"Gepetrssian e Blstarinsib gjhsricacietpieidBade ﬁ@ere@ae:,gdwdwiaé anon-

Vog1a@fsor iaRmanaRc-Haln 199 inilaly, mathededar tRdusindmucosal

recomblnant DNA into fungi, plants and animals are well known, such as
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inv t|on iS constru tedtthro enetic en%mee acg such that the dl[‘? a
restitifig PEREHSINA ?%a%‘éc?rﬁ% LRSI Lo U ABIREH Froth Hhsrendy
sam%s}amdgscmmtme host is, albeit in recombined form, the host is said to

be RE&%Q&?&@E%%FO S BL%'E' Pl oEIRSER "Bmt%%ed Hroddn sell %‘0” agngie

have the advanta et ere appllcatlon In OO or pharmaceut IC&

wmo@wmma@ema@s bydli’e%@ﬁtbmlagﬂ aBlraticohypiditabisriads tsson and de Vos,
compared hosts ermphisingiosign.iie n{éﬁxsag%gmdﬁyﬁgi%&%ﬁ&t DNA into

sequences. The gresent invention thus allows the construction of

selffERSh@duts FaAemms asdsthisouBspdtaRT6 R 8B pasfprmation, protoplast
phagmaceklieah ofeiusacawilsal: pRHcRHANS 18R a1 AaVas 4P dllike.

Dairy J. 9: 3-10) and such self-cloned hosts are one further aspect of the

inveRtiast: 25K &%t&}a RIS Srasipean e e thereinaes such that the

- 15Anathenagpeciabifiminventienpsiatesm p adqueibadiéorvpidisaiag: 3ame species as
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host cells %ef@ﬁg N SREQHPI Q%@@&J@ﬁé@g;;ggﬁ%&e@?é@%% bggfg&gry

the biologically active substance. In one ment t

cavRy S HHEGH-HRBR e OIS S CATRE FRE O ThiEreoR- rhewmiggﬂmqamlﬁiféacid

20hostCRmPHsemALISREE PREFIIMANS GRAR WHICA SRMRNISESBIf-cloned L.
transcrlptlon re atorésequence of the invention, so that transcription of

the RBAHIAG Ceriskrtber i epBrsilun apia deicty avh sherrassis sbos o saical
PCRANLZR33 QR 483 &AhRst BPresephin IV m ke dybaEty dBihd ﬂosts are

the Gl-tract, or a part thereof) of a
one Fm%ler aspgct of Em lean?nUOIl

25  Method for in vive site-specific delivery to the Gl-iract

Another aspect of the invention. relates to a method for producing a polypeptide or a
biologically active substance in a body cavity or in several body cavities of a subject,
wherein the method comprises the step of administering to the subject a recombinant
host or recombinant host cells (preferably recombinant bacterial cells) capable of

30  producing the biologically active substance. In one preferred embodiment the body
cavity is the Gl-tract, or one or more parts thereof. For this purpose the host comprises
at least one chimeric gene, which comprises a transcription regulatory sequence of the

mvention, so that transcription of the coding sequence is specifically induced when the



conventional subject. The coding sequence that is operably linked to the
transcription regulatory sequence preferably encodes a polypeptide that

is (1§)the biologically active substance, (2) a precursor thereto, or (3) a
WOgpeptid& nvolved in the biosynthesis of 5 the blolog|cally%‘éf%2"e3’°°“733

substance. A "biologically active substance" as used herein refers to a
substance, which has biological activity wien present in at least part of

the @kﬂagmfaﬁt subiest Sehle davrie éeng%&&t@p&@& QRGPsHRhereof) of a
biolo Icg‘f!llﬁ ctive proteins or polyp eptides are available to a skilled
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Lactobacillus. The coding sequence may encodes a 15 polypeptide
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antigen), a hybrid antibody, a altered antibody or an Fab fragment or any
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enco |n any other bacterlo y'[IC enzyme or toxin, or a'sequenc COdIn
Wol%@smwﬁ?lﬂ?@wmm@m@owgas gueh as e.g. xnterieukmde TGF-8,

lactoferrin. The coding sequence may also encode an antibody (raised against any

25 desired antigen), a hybrid antibody, a altered antibody or an Fab fragment or any part
which exhibits the immunological binding properties of the parent antibody molecule.
In one embodiment of the invention the coding sequence, which is operably linked to
the regulatory sequence(s) according to the invention, encodes a peptide or protein
which is able to cause lysis of the bacterial host cell. Such a host is herein referred to as

30 a“Gl-tract lytic strain”, as the cell auto-lyses in vivo upon induction of the transcription
regulatory sequence. The coding sequence may for example comprise a bacteriophage-
dertved lytic coding sequence or cassette, an autolysin encoding sequence (e.g. acmd),

a sequence encoding any other bacteriolytic enzyme or toxin, or a sequence encoding



an activator of cell autolysis. The Gl-tract Iytic strain is preferably

"pre-loaded" with a biologically active compound, which is released into

t‘ge Gl-tgact lumen upon cell lysis. Pre-loading can for example be ,
2RV ecombinant expression of a biologically active SfbEHReas/000733
under laboratory conditions (e.g. using a constitutive promoter), or at 5

least prior to arrival of the Gl-tract lytic stram in the cavity in which lysis is
indugedivkie: biclowisally,aetivassubstanaes PreferablyresenhiB loaded” with a
sig ifiqant aﬁnounts in the cy&op@; .of the lytic straintggrgor to cell lysis. o
Contielr e SR BRGNSy 'S G LR AR e SEFBELPE cell Isis
de Rupyle altﬁnglc&ﬂﬁ? @dah;ﬁ?dieebiﬁetem&‘ﬁ ?@&hman&%ﬁﬁ@ms a biologically
1997 viron Microbial. 63(7):2722-8), incorporated herein by 10 |
et e R e e Bt or
Sspetdest imwHo'srGvakrddhetel pulsideptidbsiana tbdeyipdusddlelgsihishatuced.

seqyE6es Gading ferintarsukin: 1 r&&ﬁa@p%sc'@ﬁ&?ﬁ @%&H@r&g@g&%&% the

used foxrgpro uction in man. Alternatively, the "coding sequence(s) may
encBHeRFEGHH S EnFRHEpsIPIocIvR dviistHeoplodett sanisssisnedhgporoding
or relgasecef Rbinlegicalynative SURSIAGCS A XRIIRREOhRUERRINIAgIeatYs) ang

actiye substances are vitamins like folic acid and other B-vitamins; organic
acidU8t HIbfols’d0ePRE kiR Micathial Si{dNhar &t tindsemerated herein by

1 Gantigefigtaimis. like thiols; amino acids; non-digestible oligo- and

polysaccharides such as those synthesized by Gram- positive bacteria;_or,
R e o AL D O S ESINES 26 ey s O
SeCtetfil@meﬁmwmld@mﬂmmmtmmmhecﬁéﬂmhiﬁiﬂgﬂei:hterleukin«
andl@%@%@'&%@&e%noﬁgr rgg‘!rlalgﬁqge% @H&% gtﬁ_lxg)ns I ugrrll.cgltemgtively, the

encoding a stitable signal peptide to'the nucleic acid sequence encoding
the BhgiBgistliperavrsubRiereofmsotastyibet aist elvblkedvis éhithioaynthesis,
150e spffigisntshatlonlysrart Sidhr figlgicalyiieie. RIIGINQRERUIR Sogically

presented externally on the host's cell(s). 25 A further aspect of the

inveltion FebstRRcEd rpBLRTBIRS Bhniplsifddheit et Bviteaimspemanieaipids or

aboyeoBRsINel Rsstemehaddtfor dnerderauslianefsushic RIS RN :ols; amino
Host cells of the invention, pregerafly bacterja, are cultured under,

appoistiabe cBATHBITS HtiGRAIRP rERE R SHF trie Eiontifumiaiar ntprom-
optipositiy dbrristided 3ttiniorabisimpasitionisuitaletetdhecintandesivsgics.
Methods faor the preparation of such. compositions are knqw I Se. )

2 RS o LM DA, SRS B AN Rt desired and
conwpoditienkioredhiarnreveallitalomnpositon sovhexeas compolitipasdiceble signal
nasgloyaginaQriesial administationwillsually. e phammaceilicals:
com%gsij[ions. WO 2005/040387 BB 1B B ol Ay Bt Sibstance (as

described above). Likewise, it may be sufficient that only part of the biologically active
protein or peptide is presented externally on the host’s cell(s).

25

A further aspect of the invention relates compositions comprising host cells as
described herein above, as well as to methods for the production of such compositions.
Host cells of the invention, preferably bacteria, are cultured under appropriate
conditions, optionally recovered from the culture medium and optionally formulated

30  into a composttion suitable for the intended use. Methods for the preparation of such

compositions are known per se. Compositions for enteral or oral administration may be
etther food compositions or pharmaceutical compositions whereas compositions for

nasal, vaginal or rectal administration will usually be pharmaceutical compositions.



26 Pharmaceutical compositions will usually comprise a pharmaceutical
carrier in addition to the host cells of the invention. The preferred form

‘gg%m&%me intended mode of administration and (thera|i;ﬁ!11}'k(‘i)2 03600733
application. The pharmaceutical carrier can be any compatiblé, nontoxic

substance suitable to deliver the host cells to the body cavity, e.g. 5 the
Gl-tract of a subject. E.g. sterile water, orinert solids may be used as the
carfibirgsericebenpleeaidiodmilithsphify maoetiticalphanceptalld carrier in addition

adj W%ﬁow@ﬁ g ad ?ﬁ'&%ntﬂlﬁ‘pﬁ{é 5}@{@&8@ o'xﬁ%ré 8}%@1%:1'5; I?}%' the intep?ﬁ,g mode of

Compositions will either be in liquid, &.g. a stabi suspension 0

hostERIESER AL (B rrBCWie) wplssider o lyopiitizecthost] celider Bag be any

for esaladBIiistiation shehes sallsean baReMiaiRiedie Solid S98A98 ity c.q.
for:ﬂie, (’ég such gs capsules, tablets, and powders, or in liquid dosage

for BRAS LRIy 5 S SRR RSiBIEL SPHETBAY Bemsihas Bre carrier
encapsliiatechiicgaiatid capgliesdagatiRan VitbnasivaiReedieniSANg agents,

pow(]de%% carriers, su %ﬁjﬁégcglucose, lactose, sucrose, . mannitol,

starch, ce]ﬁll%gégngsr’ ceﬁu e dervahvEE oI agHESIn bedaigliG g stabilized

acidnspotim wabetasngdidcunin sedigiesiunrecatbpraderaidydiediked o cells.

preferred, e Bﬁﬁﬁiﬂ&%ﬁ%f@ﬁ@%t invention is. sujtable for..

consgmp¥ion y a subject, ’prefe{r)él)b%%/ﬁatS %nmgna%?lg}rllsgeﬁfmé .Sglﬂ%ﬁosage forms,
10compdsnisinsiagHablsitnantbpereis, food sapgldosert brasomedossfolicirs,

corgpasiiond whiskhbraidesdhs hesiceallsd e, avention Qéfe&iﬁ %g;g%{%gs Fopether

suitable food base. A food or food composition is herein understo

inclYB e ioersksal srdpiviired sauipmmionch & asighicercbctose, sucrose,

beviesagiol] kartagddufend camprsiionmaybe 3salidy s Blsalid Aot eid
liquid food o%{lood composition, and in particular may be a dairy product,

m
such S8 FaTRIEHR: iGNy RS AT RERARABCHBE Mkited to ayoghurt,
15a ydgpefbbasedosinition hutieimilto Guchyi0omds of e oBRsHiRRsion by a

ma r ed in a,manner known per, se, e.g. by adding the _
rec%‘??%ﬁé%%gggst A L ﬁﬁb}ear%%@ 't§ %@Lﬁ?ﬁﬁ? 848885 930 Zet5ageEm of 2
in afedtaielemmetnt Afoaduntferprefersitembbiirientithenhost ol aifthe
MicHQ QRIS Hhal R e MR8 ARl oLD ‘?xpfro%;&a&a %%%.ggx% fgsol o igolge%ein
composition, e.g. by fermentation. Examples of suc mlcro-%rganlsms
incliisBiaes e grfrdoirudidashuman pictidmeldpamaptiostich adrink or

20ProbigtisdactiBApishsirain d&%ﬁ%ﬁ%ﬁ}%@&ﬂﬁ&ﬁi%@iﬁ;&ﬁﬂ&%@d food

may be used in a_ manner known per se for the preparation of

fermie At RIBRS T oGt BrRBESHERE Y 5o i dainapAeRnBiwh f5er sentented

thedgirgpasation iatfedme bigddainiRMOAUCs Msing Jaslisacitbacienia Jp
sucgh&%tnr}ﬂd% t}l?fh%st ceigllsgof the invention may be used in addition to
the MICTO-0rgaNISM Ustialy 0Sea RSP AT 85 R BFL B R H3rEBkarn Per

of the erichy-addangisihe usoalbinasebodtoells of the invention to a suitable food or food

25 base, in a suitable amount. In a further preferred embodiment, the host cells are micro-
organisms that are used in or for the preparation of a food or food composition, ¢. g. by
fermentation. Examples of such micro-organisms include baker's or brewer's yeast and
lactic acid bacteria, such as probiotic lactic acid strains. In doing so, the host cells of
the invention may be used in a manner known per se for the preparation of such

30 fermented foods or food compositions, e.g. in a manner known per se for the
preparation of fermented dairy products using lactic acid bacteria. In such methods, the
host cells of the invention may be used in addition to the micro~-organism usually used,

and/or may replace one or more o1 part of the micro-organism usually used. For



WO 2005/040387 PCT/NL2003/000733 27 example, in the preparation of
fermented dairy products such as yoghurt or yoghurt- based drinks, a food
%(a)dz% Ig}(():}igsacid bacterium of the invention may be added to or used as
part’ofa &@¥ter culture or may be suitably added during such T/NL2003/000733
fermentation. Preferably, the above compositions will contain the host

cells in amounts that allow for 5 convenier?t7(oral) administration of the

host celisple, gn ds:qiripaanObNTRIQACSESRE AR ARHWESKHOIt or yoghurt-
particylag, reparations may contain a unit dose of the host cells. Jn
o o TR D e o nsigiainey e i o o
produksions pra opelyjseptiddtorcarbivlodicalljiddtvd dudosisngewmha fermentation.

mucssakautfzcaolp s, Jns.Admeon empdeea e R

33 ! . will i unts that allow for
admlnlsterlng to the SUbjeCt a composmon comprisin ost cells,

preférapIAIsAL eripleas meevimian abSvehart acbeforred @rbouimemthéoses per
polypeptdeds as-rRNbGRAERR, ARYMAR-A1 AR, ARSI NENRIP FMe nost

produaiion of the pathogen's antigen(s) allows for the vaccination of the
hum&fi &r animal to which the composition is administered. In another

prefrenoerabagivaent thedaabipepiiseon Hothe kiolegicgihearVRoduction of 2
substg ce ia & r(l)egl h-%romﬂtin%tfacto%% Another aspect of the invention
relatBS 16 the tse of & host cell Abcording e tAk? beefrb i egset 2 subject. The

18re parcdtionh esfnaprised ibastemb fad pieieniingtorieatifgancnigetionyomprising

pathggenigmi i of ucosal surface in a subject. 20 The
following nori- in%%%gg@%%p %g d;([agggﬁ %gt%%éoﬁ%gl%? ﬁr-%g i %Od}ment’ the
planRRaFRIHY henigeigicRoomn e Mractindagitbdgansthiptioni: production of

regUIRIQIMISRAMENERS M) %ﬁ%&&%@h&%@@ﬁ@é@oﬂg Rraglies n%ﬁ@&m to which

invention will employ standard conventional methods of molecular

bioldd§ SomBBHiomitAIBIBISEor Bicertersnsiosut rberimsub thanslypeptide or

tdesaibedbipghampregtcalibl RS9 MalRE WA IoNNg.#; Laboratory
Manx%% "d 25 eoé:g%n)d Cold Spring Harbor Laborator{'g , Cold Sprin

9
Harbor L aBGHRER B FE IR ER R ES RoARE Madan@0odl) Mersdingfo the
Clonimgméidrainatetprypbainteds & hikdl deitenide plevepiingoriaeanhg an infection by
Labora%cg%/e%rces%rl‘}ly' in }éolgo s 1 and 2 of Ausubel et al. (1994)
Current Protocols in ﬁ%%cmar ?6%‘59?%6%%%?&8% I%‘ftUSA; and in
Volumes | and Il of Brown (1998) Molecular Biology LabFax, Second

ditigp, ic (S amel] eofide S IS:(N. Gait
2gdito(%}; I\%gtlztlegc .cidH; Il-%lg[%zatlo#?%@gﬁgﬁaﬁﬁﬁ%%sgyﬁ%%@é%ﬂ% plantarum and
incopbiatatififatin oy refasdriaduaivd PopsH8EEREINY FRDE8EO( 1E8ss stated

28 otherwise, the practice of the invention will employ standard conventional methods of
molecular biology, virology, microbiology or biochemistry. Such techniques are
described in Sambrook er al. (1989) Molecular Cloning, A Laboratory Manual (2™

25 edition), Cold Spring Harbor Laboratory, Cold Spring Harbor Laboratory Press; in
Sambrook and Russell (2001) Molecular Cloning: A Laboratory Manual, Third
Edition, Cold Spring Harbor Laboratory Press, NY; in Volumes 1 and 2 of Ausubel et
al. (1994) Current Protocols in Molecular Biology, Current Protocols, USA; and in
Volumes I and IT of Brown (1998) Molecular Biology LabFax, Second Edition,

30 Academic Press (UK); Oligonucleotide Synthesis (N. Gait editor); Nucleic Acid

Hybridization (Hames and Higgins, eds.), all incorporated herein by reference.



Description of the figures Figure 1: Basic principles of R-IVET. L.

plantarum strain NZ7109 harbors a chromosomally located loxP-ery-loxP
S%@Qﬁa%&‘sd{ pNZ7125. Chromosomal loci of the L. plantarum ?encgm:g’a%0733

iﬁ)ac ‘triangle) are cloned upstream of cre in pNZ7125 and §§ ooty

activities in the resulting library can be tragpped by monitoring the )

nce cre expression will lead to excision of the

Resenption nid fooem the chromosome by a homologous

recampinatanevsabaesnde o, kb Ales, Thesepnssinine

library appearing as erythromycin resistant in the "[aboratory (no active

proftBesresgHEElY seteddpyiisndineh spusrs srardgastidaly Agincubaldde of the

mice, Wﬁﬂ?ﬁ%%@@)ﬁ%hﬁ%@iQr@@ﬁ)ﬂgwa%&@mqtgre%%w and

can be monitored in faecal samples. Examples Example 1 -Materials and

me SR SRS IEET 1B iyt GraiesdiiarprLsmirreaprd hrmanibiriss dhs

MCafirdaasadakantan Gieber:128RsdoN kBl &38diERndd ld@ihromycin

used ais(cl ninqilﬁhogfﬁg&rin canstruction of pNZ7109 (see below) and was

grown aeropicany i Hedi HBrESREIcsr g liap syt between the two

Lacteddsites Bietiso2thMGa 863i(Eagappetiitiskrpeiatioiniedstind)uvas

use cloning host during construction of pPNZ7125, pNZ7126 and B(,a

e e s e e
1wadugrdwindvnhoige asdattion ges 30 I ier i mediuphethtepek pBarmeatactiyations)

Gergg@gg)mgi{ggggmg%%gay\g%&é% (wt/vol) glucose (GM17). L.

plantarum WCFS1 (Kleerebezem et al. 2003, supra) and its loxP-ery-loxP

derivative 25 NZ7109 (see below) were grown at 37 C in LAIRS medium

(Difgeampiey, U.K.) without aeration. When appropriate, antibiotics were

added to the media; for E. coli ampicillin (50.tg/ml); for Lactococcus lactis

chioriBehiedlpcgatsisnbmehods niarum chloramphenicol (5 pg/ml),
15erythromycin (5 or 30 g/ml, for selection after transformation or

replicasplating, respectively), lincomycin (10 g/ml) and rifampicin 30 (50

g/mg)?flf%%ﬁg}’l;\ tec ﬂsuit%d:sp){%ﬁ%ésequence analysis WO 2005/040387

PCT/NL2003/000733 29 Plasmid DNA was isolated from E. coli on a

smairdeareis prfithieak AR 095 IS madnbrn t8dftirookM0al. dMEoRiat 138, 179-

Birrmmﬁé"ﬁismx é%ﬂ%g%kiﬂ%iﬁiﬁﬁ%ﬁ%%ﬂ?io&%%ﬁﬁﬁ% (see below) and was
grown aerobically in TY medinm (Sambrook et al. 1989, supra). Lactococcus lactis
20 MG1363 (Gasson, 1983, J. Bacteriol. 154, 1-9) was used as a cloning host during
construction of pNZ7125, pNZ7126 and the Lactobacillus plantarum promoter library

Lh

{see below). Lactococeus lactis was grown without acration at 30 °C in M17 medium
(Merck, Darmstadt, Germany), supplemented with 0.5% (wt/vol) glucose (GM17). L
plantarum WCFS1 (Kleercbezem et al. 2003, supra) and its loxP-ery-loxP derivative
25 NZ7109 (see below) were grown at 37 °C in MRS medium (Difco, Surey, U.K.)
without aeration. Whei appropriate, antibiotics were added to the media; for E. coli
ampicillin (50 pg/ml); for Lactococcus lactis chioramphenicoi (5 pg/mi); for L.
plantarum chloramphenicol (5 pg/ml), erythromycin (5 or 30 pg/ml, for selection afier
transformation or replica-plating, respectively), lincomycin (10 pg/ml) and rifampicih
30 (50 pg/ml), |

1.2 DNA technigues and sequence analysis




Large scale plasmid DNA isolations were performed using Jetstar
columns according to the manufacturer's instructions (Genomed GmbH,

d Oberhausen, Germany). DNA 5 isolation and transformation in

‘E’é’c%%ééé‘éﬁ% lactis and L. plantarum were performed as desEfibe 2063/ 000733
previously (de Vos et al. 1989, Gene 85, 169-176; Ferain et al. 1994, J.
Bacteriol. 176, 596-601; Josson et al. 198@, Plasmid 21, 9-20). Standard

promﬂmesbwar@m&adé@ﬁa&i/& reEnipUateNSsiRE eIk (RambIRRKIRls method

atl R strlc ases, T D

ligasé dp c(:aia{ll?lnttee |§a£ﬁ£% r?be dlos(fJ ?%lgs%vo\&gf%ﬁ)%?éigiﬁ gﬁ 1523).
foIIdegg ibﬁéﬂ’etﬁsmrﬁéﬁdétlmnﬁmnhwmfannﬂbm@mm mgcording to
the Netharlandsapd RAeiings” dﬁx?ggaﬂoosen ’E'}Qerﬁgﬂeez{sé}‘%vr%{%g) DNA

purchased from Pharmacia Biot erlan

Seqiiehties %‘ﬁtﬁéﬂ%&@ﬁﬁfm@%ﬁﬂﬂfpﬂ@@w{m&d drivétivesiseectsaioyimed as

Wer@e@éﬁ@@%%@e@%ﬁ’%d‘é% hervestordased PrivaracitnRa et al. 1994, 1.
(5-GTCCATCAGGTTCTTGCG-3') and Bglll 15 ere

(5 @?ﬂéﬁﬁﬂ@é%@%e&@@?‘)akoﬁﬁ%?xe@ﬁ@%h@ﬁb&?ﬁ%ﬁéméﬁﬁ*&% ‘
Sﬁpha@aglﬁé@?mg\mf@{gﬂmﬁsﬁs% Ev%aal@ﬁﬁd&wmé@m W%Qsﬁﬁhtmn
The Netherlands),, Partial insert sequenc e.determined using.either
prinfar &res 338% %’@ |72 M‘bﬁ? 3?81;76‘?3%%9 i ﬁ%@&%’%ﬂ?c%ﬁ@lmﬂ
1GandpthesphBh&r(EThomB igPyarsgdnp Tewhindto rycle SdqtiencitghR eadyfacturer

n K|t ed the nufac mg“ I| d
Bloa@lgé)e muwékerg\yaﬂa Haﬁlq ‘Fgﬁn]ﬁleﬁah equéﬁce fad t%ﬁn eI

pro%@W@k@dﬂm@h@n@mﬁﬁB@mm&m BlatiydendhEhe sequences
detesrpinetl RSsHSeAUENHE S RIS ASRIgNRH 19 r#egtae%arg%\é\é%ﬁgﬂﬁed by PCR

chromosomal loci using Blast-N (Kleerebeezem et at 2

ConstiEthsry eftor-prestaptim ez ra§e 65 ﬂ?&fﬁfe?&é\@@&‘@& Asiked Bynd Belll-
13he gpnuergenigeres t.R303@nddR 3RAM FHY b1 AR GHB8BR IR N Gsing

integration of a_loxP-ery-loxP cassette (the ery gene confers erythrom cm
resiSEREETrito tE LIRS Of 19 M%{H&Fﬁ@@@ﬁ@ff USRRIEIRD TR

ste ﬁ%ﬂiﬂﬁﬂﬁl&ﬁmﬂf&ﬂﬁ&ﬁﬁéﬂewhéﬁﬁﬁmﬁt (ﬂtel&%d&hﬂﬂi@)eﬁ% fisner cre-R2 or

pur pNZ7109a C (Yan on et 1985 G
08 B Rt S I hCh R S AP B B R R ieDve

PCRtm&dﬁﬂrﬁmﬂ%lﬂm&a&dﬁmmﬁt&dﬁl&m%ﬁ&ﬁ@m@@mmepsded by the

2 I SERE PORE AR R e et T Moty S

primiéistsn NeGTE TCEABOCACTCACCEACTNATAC TS andszs/ Ghe

2003(0493%4 ?&%N%@é@%gés%ed to L. plantarum WCFS1 chromosomal loci
CGTAAGCTTGACCCACGAGTTACCAACACG-5') (IUeerebezem et al.
2003?19\%@135)"1\1 (Kieerebeezem et al. 2003).

1.3 Construction of L. plantarum NZ7109

25 Tﬁe intergenic locus flanked by the convergent genes Lp 3503 and Lp_3504 (Fig. 1)
was chosen for the integration of a loxP-ery-loxP cassette (the 'ery gene confers
erythromycin resistance) into the chromosome of L. plantarum WCFS! using a two
step double cross-over strategy (Ferain ef al. 1994, supra). For this purpose pNZ7109, a
pUC18 (Yanisch-Perron et al. 1985, Gene 33, 103-119) derivative which harbowrs a

30 loxP-ery-loxP cassette flanked by PCR amplified 5'- truncated fragments of Lp 3503
(using primers 5’-TGCTTTCCAAGAGCAAGCTG-3 and 5°-
ACGTCTGCAGTCAGGTGTGAAGTTGGCACT-3") and Lp_3504 (using primers 5’-
ACGTCTGCAGCCACTCACCGACTAACACTC-3’and 5°-
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25

constructed and integrated into the chromosome of L. plantarum WCFSI

(Fig 1). One integrant possessing the anticipated genotype, as analyzed

PCR and Southern blotting, was cultured with increasing

LORCERtTATtioNs of rifampicin (maximum 5 concentration 50 u@’ﬁﬁﬂ%ﬁ?ﬁ%ﬂ@‘m?’
resulting rifampicin resistant strain was designated NZ7109. The -
rifampicin and the plasmid-derived chlor%t(?nphemcol resistant phenotype,

were psadiorseleciivesecoveryof NZXA0A trons %@hmse(aeaoos) was
below). 1.4 pNZ7125 pNZ7126 and R-NET libr yconstruct%uz‘ég % 1. One
.mmaﬁraﬁ&e@aﬂﬁeﬁf?ﬁfﬁteﬂﬁﬁﬁawﬁﬁ%%%ﬁ%8%@ PR 7 2504 (g ) On
P24 ﬁ@maﬂn@ elcaln1 9960 eas B3, ﬂs?ﬁrél@i’édiﬁ,rl?@m/mdl\&mthem
constructed. This vector  harbors.the prtP rib some

o L e Rk e T T b e
8ZGMth@mE@mgwﬂmﬁdbpywﬁﬂmm@gemmmm Preithepegigignated

teﬁ(&'ﬂ%@r %tﬂigﬁﬁggggz‘f B%f?%To e %%{? c@ﬁ: Qﬁ@(‘ilzxggtgtaﬁﬂﬂknotype

15 Env. Microbio Irm correct chromosoma
loxPeesrysRekfor sé?@rmmmfﬁmeé RIET 9 fiogs faced] semnie fse21 b5k Wdain
NZ7109 upon cre expression, a pNZ7125 derivative containing the L.
plantarum IdhLI promoter (Feraln et aI 1994 supra) upstream of the cre
LU BV ntarum WCFS 1

Chfm&@@%m}fﬁiNﬁﬁT Qﬁypmdmmﬁﬁugéadﬁagp&é&azﬁgzmzs a pJIM2246
omosoma DNA w. arti with Sau3Al an

o e o b e S SR e osted, Bigyecter
Weﬁerbmmﬁbﬂpaﬁmgﬁmmmﬁ&’ﬁyl siBemijpinefi (@ franmedi- BioldEhynandez et al.
R agl, The Net T jfied. f

e e B LS R B0 bwea by
m|ﬁmwwemmm@fdmbdmgmam®w®d@ﬁémqﬁé@q®a§%@8% Appl.
25 A983RYR R ad A mAlely 20,0000l the QRialaad CRlomISS were

coIIectwe@ resuspénded in'GM17. Plasmid DNA was isolated from these

podteelisin @dvehirals thirbda8adGAt RIZ 08! Ebirs sIpP IS4 ATl 37500

CO'%%M & ohiained eaViRS: Blates, NG Mbn 1dhL1 promoter (Ferain

chloramphenicol, collectively resuspended in MRS co
Iyl i SR A G o SR SREVET AN 1203 Morcover,

exge pmemaiom@mteﬂmh&smgamsmnsrmmmvﬁm¢nlaﬁanygﬁm7 125.
NZ7 erlvatlv s gontal element.th t is.acli o
20 U RIBENAEN SRR WS SUCBOHOSE:: BP0 000AE] o
31 whesﬂg&lmefﬁegﬂmhmerhbgarg fas gmkmmwmﬁxdnateg/@hagias
ge'ifaz?&'p%ﬁ dp armacm Biotech, Roosendaal, The Netherlands). These purified
fragments were cloned into Bglll digested and CIAP dephosphorylated pNZ7125 (Fig

1). Ligation mixtures were transformed to Lactococeus lactis MG1363 (Gasson ef al.

1983, supra) and approximately 50,000 of the obtained colonies were collectively
resuspended in GM17. Plasmid DNA was isolated from these pooled cells and was
introduced into NZ7109 cells. Approximately 37,000 colonies were obtained on MRS
plates containing 5 pg/ml chloramphenicol, collectively resuspended in MRS

containing 15% glycerol, and stored in aliquots at -80 °C.

30

1.5 R-IVET animal experiments

To counter select against clones in the R-IVET library that harbour pNZ7125

derivatives containing a promoter element that is active under the laboratory conditions



containing 5 tg/ml chloramphenicol, 30 g/ml erythromycin and 50 g/ml

rifampicin. Subsequent animal experiments were performed in an

ﬁ;é%redited establishment (N A59107) according to guidelines _
7609/CEE of the French government. Seven 5 weeks-old Féria003/000733

Balb/c mice were purchased from Iffa Credo (St Germain sur I'Arbresle,

France) and had free access to tap water%thd_standard mice chow during
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identification of cells displaying an erythromycin sensitive phenotype. The

inseffeTihedasiadminisigesssd st Mo erllndial adrsspuisrdgbip MRS

tthesgdgsaivad drnesniaisasaRlias BY:RERWwAdHam) theresuiing ve
amplicons the DNA sequences were analyzed. 20 To v%i% the primar
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Implementation and functionality of R-IVET in L plantarunt Previously
R-IVESFInbidisd Bl Reerd Siouyiorand o Atmlinnms br fdbsaquences were

pathageépsavhich are induced during infection of host tissues (for reviews

ST T e L e TR L
cre-lgxRpsysiddnclntes plantansr, @dd planiBneivy\CiRid Devivatoletsiiaiiese
that mixtures of pNZ7125 derivatives were reintroduced into L. plantarum NZ7109 and

from all four groups several hundreds (minimum of 200) colonies were collectively

stored at ~80 °C. These four groups were separately subjected to a second round

25  passage using 2 mice per group, following the same procedure as applied in the first

round passage, including recovery from faecal samples and analysis of the

erythromyein phenotype of the clones.

Example 2 - Results

30 2.1 Implementation and functionality of R-IVET in L. plantarum

Previously R-IVET has been used exclusively for the identification of genes in
pathogens which are induced during infection of host tissues (for reviews see

Angelichio and Camilli 2002; Mahan et al. 2000, supra). To evaluate the functionality



harbors a chromosomally located ZoxP-eiy-ZoxP cassette, was

constructed and designated NZ7109 (Fig. 1). The growth rate of NZ7109

vgllidzr{}ot {giffser from that observed for wild-type L. plantarum WCFS1, and

AHer g’eﬁ’]erations of growth 5 without antibiotic selection p"rgga}r@,%mm”
replica-plating revealed that all NZ7109 cells were erythromycin resistant. =~ *
Moreover, PCR analysis revealed that thé“chromosomal ZoxP-ery-ZoxP
insertite eeuldeamplified ionvaleoloniesindicativathat dhvative strain that
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seng)itive. In_addition, a PCR analysis confirmed that the ZoxP-ery-ZoxP
cas
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in Lepratdithat 2272000 andlthieguabiyudhtheNBTazy wes: eytessedimresistant,
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15inseehpieicbihgyaveraut SEaWAS sRliRatatdo-hehd KR.HiQR8Re8S ctonal

insert redundancy, all amplicons were digested with Sau3Al and the
restTtGHAGHERE Were sépdr atseiip sy sieiritse far@ees SphBrésd confirm
No temiteniiestigionpmefie snemdetestad among these 100

amplicons, indicating that redundancy in the R-IVET library is low.

Moreover, 28 of 30 these amplicons were used for partial sequence

ghiaottireveld dd riorappar @atViieliberyid eNEpiesentation of a

LIRGE) O He () |
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which indicated that 10% of the R-IVET clones contai
assessed in several ways. First, 100 colonies were randomly picked from MRS plates

and their plasmids were used as template for insert amplification by PCR,

25  demonstrating that over 95% of the investigated clones contains an insert, of which the
average size was estimated to be 1.3 kb. To assess insert redundancy, all amplicons
were digested with Sau3 Al and the resulting fragments were separated by 2% agarose
gel electrophoresis. No common restriction profiles were detected among these 100
amplicons, indicating that redundancy in the R-IVET library is low. Moreover, 28 of

30 these amplicons were used for partial sequence analysis, which revealed no apparent
over- or underrepresentation of a specific region of the L. plantarum genome. These
results support the randommness of the library and genome coverage was calculated to be

approximately 98%. The R-IVET library was replica-plated to plates with and without



derivative harbouring a properly oriented promoter element that is active
under the laboratory conditions applied during the experiments.
M reqver. t resulting cre expression level in these clones is_sufficient to
2005/84 .
re§ueﬁ w&g«gl}selon of the loxP-ery-loxP 5 cassette from the chtSrHoSEME of >
NZ7109. 2.3 R-IVET screen in mice To counter select against clones
displaying cre expression under Iaborato?); conditions, the R-IVET library
wasctiitwegkfordpgicniicatel 20 enefahoBsliiepiesessaiala pBZ7125
eryt 6‘J[om%{gnh Stgjbse uently, full-grown, cultures were used for gastric
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ensitivitsBhenriyneyreRlica:plaling. faysaling ﬁﬁ%§cﬁ§i§?{@f%%%§ﬁ!z loxP

S

displayed an erythromycin sensitive phenotype. The partial sequence o
S5132¢87EHE EvrB G SorREIdpBReIEIEAPin the pNZ7125 derivatives 15
originating from the selected clones was determined and corresponded to

119 unique_loci of the L. plantarum genome, since one locus was found
threestinies; Ho&i“were found twice. According to the current
genvme@angoiakongdatabaraaf dispRidntarn Wedkbd likecihenen anditions,

at. 200 )%{F‘ﬁ Joci harbour. 71 ppigue genes ndzltheiru strea
e oA T e RS A SRR e st of
1Ovarienytbrtheyenf)Inbig yerohe fulientationitorex plaie 1thwe! Glasgrsteid administration to

indygt f: > on (Table 1 , b '
com e e R B R e

regaidlorgdGEyiesic el emarkiabrsitivocdnd spesideti Swnsipelbresplica-plating,
cornesea "igat?s'rﬂze?@l%ﬁeé%itéi#fié%%%aﬁﬁg SRSRISERiHR %@h&}%e. The

were found that differ'in size (about 1 1.5 kb). One clone containe

25 #igtthtie srsmbli3 a7 by shsemetensh inpriserabatin berpy Akt dpdvatives

150theygariaipatha Snaiesipganen ek a ikl 4A82RRsPIHIIOAY 19 unique
nuclgotidgeq}%j[g of SEQ ID NO: 47). Hence, the in vijvo induction of this,

gen® a5 e gEAUaRH) BBHITHERTHR EMhEIhe RNETeSHIcadtRIe 11 foot
Thewdentified ideatitodiingtghaesappgatet dahetsdon dapecatad

within the L. enome. Mor the genes appeared to be 30

o B e e Y o ABRER T Wl 88 and

gen@nie_uﬂmagmmddgﬁdﬁ ecifathly RqWETes(FEEd WerOfunclondthpments or
2()Cat%ﬁ%@%&&fﬁ‘H??tlé@)‘@%é?%ﬁ@rﬁéﬁﬂ&'EE acouisiion,8nd NGRS (L8 cre

genes), stress response and adaptation (4 genes), extracellular proteins
(4 gemEsyipadlilen.@pendsy mriadabere L BYyaneinpwoosobrseggrtative
PCHNLEZ Q930N 4B3BSARN EtLMANNG 4 BPREE EREORBH LFABRE VRS)

hypothetical proteins of unknown i )
mdependent Sau3 Al clones corresponding to Lp 0291 and its upstream sequence (SEQ

1D NO: 47) were found that differ in size (about 1.0 and 1.5 kb). One clone contained
25  the whole of SEQ ID 47 as insert (1551 bp, i.e. about 1.5 kb), while the other contained
a smaller fragment of about 1 kb (965 bp, starting at nucleotide 148 of SEQ ID NO:
47). Hence, the in vivo induction of this gene was independently confirmed twice
during the R-IVET procedure. The identified GI-tract-induced genes appeared to be
randomly located within the L. plantarum genome. Moreover, the genes appeared to be
30 randomly distributed among the functional classes of the L. plantarum genome. The
genes identified in this R-IVET screen were functionally categorized in groups
involved in nutrient acquisition and synthesis (18 genes), stress response and adaptation

(4 genes), extracellular proteins (4 genes), regulation (3 genes) and others (18 genes).



function (Table 1, supra). To verify the primary results of the R-[VET
screen, the 132 sequenced pNZ7125 derivatives originating from the

wa%l‘,\)/g%%clones after the first animal experiment were 5 divided in four

groups of (§§7pNZ7125 derivatives which wete collectively reiffrOQEEH 000733

into NZ7109. Replica-plating of the transfonnants revealed that all tested

colonies displayed an erythromycin resistant phenotype, confirming the
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sec%ﬁggr@a}%@ a ega mice revealed a dramatic increase in the
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71 t&@ﬁﬁﬁ@@@%&@%&%&?&%%ﬁ%@ﬁ@i@%ﬁ?%ﬂe‘@ﬁ%t%ﬁ'&‘?assage confirmed

the R-IVET based enrichment of L. plantarum chromosomal fragments harbouring in

15 vivo induced transcription regulatory sequences.

Table 1: see above
Table 2: A second round passage of R-IVET positives through mice results in an

increased percentage of erythromycin sensitive (ery®) NZ7109 colonies as compared to

20 the first round passage (3.3%).

Mouse: Promoter ery” (%):
groups

58.0
717
529
28.8
34.2
333
315
375
-4 38.1
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5 induced in situ in L. plantarum WCFS 1 during passage of the mouse
Gl-tract. The identified genes appeared to be randomly distributed over
\t¢1ezch£/({))n€1]:ci)ss70me. Moreover, genes from many functional classes were
eAthed and grouped into 6 functional classes (Table 1, su'p)Faj)/.NiﬁORi}l/ﬂ@f}m
of the genes identified using R-IVET are involved in sugar transport and
utilization (Table 1; transcription regulatory sequences SEQ ID NO: 1-8),
including 5 (components of) PTS (phosphotransferase) systems, specific
for N-agetylal e §a%L%eGﬁ%nglc%lldsu%rose é2x) and cellobiose, a ribose

& S .
permease and a ribo ) --and polysaccharide
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including L. plantarum (Kleerebezem et al. eflainocua a
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that seveyal of these functions are induced in_situ in the Gl-tract, confirms
theBTATDOIRENEETS SFURRA ST TR rerstdAeeifivd epdseroyneddpidhbingirnal
Mordasees (Galsied jruptyd in the metabolism of the same sugars have
been reported to be induced in vivo in a host system in several pathogens,
including Klebsiella pneunzoniae (ribose, Lai et al. 2001, Infect. Immun.

1069, M4G-B)1<Simo ivksiivilty hi iR s Hlaigiamionc2 00 1y ddokMissahiod
41, 321122 r Jltocid rbitol, Hunt e Infect.. .
ey S R I i aphyeine
Hill ®ooeonsls MicFISidbiBep g suBiTpem dySicgordpatifis tiardbecarnytilucosamine,

cellghiggs, dlic&t @&ﬂ&%@céﬂlﬁﬁm&? zﬁﬁb@s@ﬁé&@a@@‘ﬁ[&%ﬁ%ﬁ@%ﬁ%e, and two di-

transport component of the cellobiose PTS System found

trarfSSpAlsIRorogttR ATl yan cazsmes- 1ty {iTprsn derhohydesieaepipntial has been

150perandikedivibtiyeet] distesiaanenaeyipaensartimiiaie @RRAR including 7.
cellopiose-PTS- om oneﬁ:zts have been 30 shown fo play a role in

IC een _
hodt-SFEEIHTE Siorrafittg IR Sa g Moitiene ier i s gan gonocytogenes
expiebsiorel( KifoahdMeazep x4 Bolausd) 200 BiAabsdc-MadmNicRRIgh 3l e al.,

145:57), ti factor.mediated gene requlation in bacteria, .

o e S e RToYGaLEr He RiES003 Gtpgaeed

36 Minéngbpés-erk tdefitfeditinimperinvahed sortihe: boguisititnente under GI-
ZOnO%H%ﬁcﬁHBBB%g%\!Qﬁlggﬁgg 1@%?%%@@%’%%&3@@%%9 bame sugars have

nucleotide and cofactor metabolism 1; transcription regulatory

seiFEREEROSELIA DNesuiged 75, resisen hesi sty yessviral firliveens, including
aMEWHS Ao BREGFTHQHBES AL iy AN I 1Y ML NG amun. 69, 7140-5), Salmonella
fyphi (ribose, Daigle et al. 2001, Mol. Microbiol. 41, 1211-22, Pasteurella multocida
(sorbitol, Hunt e al. 2001, Infect. nmun. 69, 3004-12), Listeria monocytogenes
25 (cellobiose, Gahan and Hill 2000, Mol. Microbiol. 36, 498-507) and S. gordonii
(sucrose and cellobiose, Kilic et al. 1999, Plasmid 42, 67-72). Remarkably, the IIC
transport component of the cellobiose PTS system found (Lp_1164; transcription
regulatory sequence SEQ ID NO: 2) is not located in an operon-like structure. In
Listeria monocytogenes similar "orphan" cellobiose-PTS-IIC components have been
30  shown to play a role in host-specific signalling, leading to modulation of virulence gene
expression (Kreft and Vazquez-Boland, 2001, Int. J. Med. Microbiol. 291, 145-57),
suggesting host-factor mediated gene regulation in bacteria, possibly including L.

plantarum.



5 starvation conditions in the Gl-tract, leading to activation or derepression
of these L. plantarum genes. Accordingly, in vitro studies in different
%c&gg'_l_)% on irm the induction of several of these metabolic path]vvags

under end-product limiting conditions (Muse et at 2003, J. B§&£ﬁ61.0f§g?0733
2920-6; Khan & Isaacson 2002, Infect. Immun. 70, 3404-12; Cronan

1988, J. Biol. Chem. 263, 10332-6; Mack £t al. 1998, J. Bacteriol. 10 180,
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19) invalved. in copper acquisition., A tively, this fransporter . .
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the £§16pla8h Anditeliring i geine (Kes oategoizeld 2093, 250xp. Med. 197, 813-
stressyrelated;pEasein. INYRNAGINS B&%@Qﬁ{%@é& RN L VESOL o%%ﬁ%&%ﬁves of
were categorized as stress-related; namely clpC (transcription regufatory
seqliePE8'SIEn {HsIEE meyon¥RaRMdrBTaR IR piabolisansdrigtion! under high

190 WaHRIAoGURmERBEQHLNE 12 thand suration sl apigiain(Tapies} 7).
cription_regulatory sequence SEQ ID - 20), suggesting that the
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efﬁc?élﬁ}fl frLPERE SPEKROESHHOURE I i Sheastt!aret tragtisyasest differential
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Alternatively, this transporter could act as an exporter, thereby preventing
accumulation of copper in the cytoplasm. Arbitrarily, this gene was categorized as a
25  stress-related protein, involved in copper detoxification. Three other genes were
categorized as stress-related, namely clpC (transcription regulatory sequence SEQ D
NO: 18), a multidrug transporter (transcription regulatory sequence SEQ D NO: 21)
and a cation efflux protein (Table 1, transcription regulatory sequence SEQ ID NO;
20), suggesting that the efficient transport of toxic compounds is important for GI-tract
30 persistence of L. plantarum. Genes important in the transport of metals have been
identified in many IVET screens (Mahan ef al. 2000, supra), including a heavy metal
transporter in S. fyphimurium possibly involved in Cu®* homeostasis during infection

(Heithoff et al. 1997, PNAS 94, 934-9). Morecover, in Helicobacter pyiori an STM



(Varmanen et at 2000, Microbiol. 146, 1447-55; Nair et at 2000, Mel.

Microbiol. 35, 5 800-11; Derre et al. 1999, Mol. Microbiol. 31, 117-31). In

Sbm(%tgntﬁc, tt}e clpC operon is induced at low pH (Lemos & Bume 2002, J.
Qcreriof: f§4 6357-66), which could suggest that SEQ ID P@@T@é%ﬂﬁﬁ?m”

be induced in L. plantarum in the mouse stomach. In L. plantarum the

clpC gene is chromosomally located direét?y downstream of the regulator
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vivozdeluging RrEaoNIRieLRE!098INg 1058 BeHB ARG Broteins containing an
serine/threonine protein Icinase family (corresponding
LPXTG-like motif identified here might represent factors that directly interact with
host cells m the Gl-tract or with components excreted in the Gl-tract lumen of the host.
25  Lp_0800 encodes a protein that is extremely rich in serine and threonine. For a serine-
rich surface protein encoded by Streptococcus pneumoniae it has been suggested that
the serine residues might be glycosylated by glycosyltransferases that are encoded by
genes flanking the surface protein encoding gene (Tettelin ef al. 2001, Science 293,
498-506). These glycosylated serine residues could resemble mucin like structures that
30 coat the bacterial surface or interact with host cell mucins (Tettelin ef al. -2001).
Although no glycosyliransferase encoding genes appear to be genetically linked to
Lp_0800, a similar role might be fulfilled in L. plantarum by the Lp_0800 encoded

protein.



transcription regulatory sequence SEQ ID NO: 26-28). The bgl operon in

L. plantarum was previously shown to be down-regulated. in the presence
of(%u{c_c}‘se, Marasco et al. 5 2000, FEMS Microbiol. Letter 186 269-733(.
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during passage of the Gl-tract. Remarkaﬁ§, among the best homologues
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9en?oﬁﬁgpﬂmfaﬁﬂﬂ%e'ﬂ@h?@m}%@vggﬁéﬁ%ﬂ?&?th_at exists in the Gl-tract.
PCT/NLZ2003/000733_39 sulfoxide reductase has previously been

iderfiitatudthiRothrtirriEoss-BseatErrd and 8 unique) apparently play a role
during passage of L. plantarum through the Gl-tract (Table 1, transcription regulatory

25 sequence SEQ ID NO: 44-62, 19, 21). Although, these putative genes were used for

extensive analysis, using the available (R)-IVET literature and blast searches, no

h

significant homologies could be found between these L. plantarum hypothetical
proteins and other in vivo induced genes found in other species. The role of these genes
in L. plantarum Gl-tract persistence remains to be determined.

30 Overall, a striking amount of parallels can be drawn between the pathogenic and non-
pathogenic in vivo response, strongly suggesting that survival rather than virulence is
the explanation for the importance of these genes during host residence. This

suggestion is further enhanced by the fact that the gene encoding peptide methionine



microbe L. reuteri (Walter et al. 2003, supra) and the pathogen S. gordonii
(Kilic et al., 1999, supra). The similarities found for the L. plantarum
R-IVET screen presented here are most prominent with in vivo screens
At A BERBImed in the same host (mice) 5 using pathogend SHAYRAEMP00733
the same host-organ (Gl-tract), suggesting that organ- and host-specific

factors play a key role in the determinatio 'f the microbial response. In
additioifipd dumherst ingionsihatbarg sRacfsalANGeH I dwe food-associated
plantam{urg]fdinpecb tga?ag%e of the mouse Gl-tract, which (so far) have not
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invention are thus also specifically induced in the human Gl-tract and i

the vETREETHRY B FtRARIOTRISIE AR Y5 SR 1RA) e bhyeTdsdimensisizttion
conditgmatencesquiaiacsby) tasteriainithadatdmas Eﬁflépé_ﬁg%@ﬁ%%qnducﬁon in
otherﬁ\llaeétgb éettes are_ comp rableﬂgo_r example Iowesgl’gl in the stomach,
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require expression of the'same{or ve?{ysg‘?r%%ﬁsgenes. 40 Claims 1. Use
of a bacterial host in the preparation of a composition for producing a
biologigally A¢lve SHRSIRAGERMNR 0108 Rody. ¢ayity s%&t?erslggsj%iiuman subjects
wherein the bacterial host'is capable

Preliminary experiments using human Gl-tract biopsies have shown that several of the

Gl-ract specific genes identified above are also found to be expressed by L. plantarum
25 inthe human Gl-tract. The identified transcription regulatory sequences of the

invention are thus also specifically induced in the human Gl-tract and in the vertebrate

Gl-tract. This is due to the fact that the physicochemical conditions encountered by

bacteria in the GI-tract of mice, humans and other vertebrates are comparable (for

example low pH in the stomach, stress conditions induced by bile in the duodenum,
30 etc.). Moreover, and without limiting the invention, it may be that the interactions

between the bacteria and the mucosal surfaces found in vertebrate Gl-tracts require

expression of the same (or very similar) genes.



of producing the biologically active substance, whereby the bacterial host
contains a chimeric gene comprising a transcription regulatory sequence
that is induced in at least a body cavity of the subject, whereby the
transcription regulatory sequence is operably linked to a sequence
encoding the biologically active substéhce or to a sequence encoding a
polypeptide involved in the biosynthesig:of the biologically active
substance, characterized in that the transcription regulatory sequence is
selected from: (a) a sequence comprising any of the sequences of SEQ ID

1. UsNa dlb@ae(bl a@ewamg@pmr{i}sm @c@ﬁﬁi@ﬁﬂbﬂf@ﬂﬁrﬁﬁmﬁlg%%ﬁmg@&liy
Q ID NO; 1-62 w by the fragment retajns the ability tq b

a"“"esﬁ)‘écﬁf?&“ﬁﬁy’?n"d&%é’a e % (RN Bre N EHe bR Y bé&ﬁ&éh‘&%ﬁboﬁ.wabie

of prédsiibstastialioidenticakto asyithe %ﬁé&%ﬂ?&ﬁ@ﬁﬁ@%ﬂéﬂﬂbﬁ%ﬂmm chimcric
retains the ability tq be spec:l{lcally induced in a bady cavity of a subject. 2

e GoRTIGAT b BT B IR SR FSBYNG ISR e aldrggy  ody cavity

ofthﬁSﬂqjjlaﬂCafilﬁrlﬂdeaﬁdtt@nédb{@t[ﬂrﬁidgﬂﬁt&?%é@fd&%éqg(ﬁﬁiﬁ?gﬂppﬂw&@\/ﬂél%%equence
(ﬁf th skihgfct the stomach, the duodenum, the jejunum or the ileum, the
enco

R BRI TSHY RSN P5% Rb 08 SUTIHIG O LR Ry pepiide ivolved

in thetierabjidkie dbtie tinllbgstisyatticticasithhactehivitefizdda UBa the transcription
1atccordl fthe ecedmg claims, wherein the bacterial host is
regu %Olréfc"qt(é%ﬁ%‘?ﬁ?nl?ﬁg g 1E:Oé?l*s,lstlng of a food grade bacterium, a

(a) aeeamameasahhﬁm&fgﬁﬁmfah@ét@meﬁéeﬂopsmgenmmlum 5. The use

o R e o LRSS IS o 162 wherty
t}@mglbamwums BiéldbbapterbﬁTspeBmmldﬁﬁJcEw haateﬂ@ma@@s@mdlmﬁﬂjea, or,
R s
re@ﬁ{tsabbnflﬁuml@ tcapeciiptioly nagwatmy @Bqd@ reeiandf Awibkt.
comprising a coding sequence operably linked to the transcription
regulatory sequence, whereby the coding sequence is not natively
2. Thassoei@aedihvghdhmtmnswmimms rmglslﬁipr‘;oseagnaﬁa&y@aqmﬁterizexddilited in
t the Gl-tragtzindugcible tr tlon r ator ence is selecte
v e s R T e b eSS S R odenum,
the jejuB@mn(b) ﬂaséquen&w&mmm,sﬁh@@l&&&gﬂhtemﬁmny of the sequences of
SEQ ID NO: 1-62 whereby the fragment retains the ability to be
specifically induced in the Gl-tract of a subject; or, (c) a sequence which
3. Thiswsabstantiallytidehiical to dnylodrths degbmnedsidio@)ion (ytanstidigherium.
retains the ability to be specifically induced in the Gl-tract of a subject. 7.
A nucleic acid vector, characterized in that the vector comprises the

4. Thehisnerdcogéing to any of the preceding claims, wherein the bacterial host is selected
from the group consisting of a food grade bacterium, a commensal bacterium or an attenuated

pathogenic bacterium.

5. The use according to claim 4, wherein the bacterium is one of the genus
Lactobacillus, Lactococcus, Leuconostoc, Streptococcus, Carnobacterium, Bifidobacterium,
Bacteroides, Fubacterium, Clostridium, Fusobacterium, Propionibacterium, Enterococcus,

Staphylococcus, Peptostreptococcus, or Escherichia.

6. A chimeric gene comprising a Gl-tract-inducible transcription regulatory sequence and
further comprising a coding sequence aperably linked to the transcription regulatory

sequence, whereby the coding sequence is not natively associated with the transcription



according to claim 6. 8. A host cell characterized in that the host cell
comprises a chimeric gene according to claim 6 or a vector according to
claim 7. 9. A host cell according to claim 8, whereby the host cell is a
bacterium that belongs to a genus $élected from the group consisting of
Lactobacillus, Lactococcus, Leuconostoc, Carnobaeterium,

reguBiEBISEHERLS, BifidsacetinhBaktdrdities! - Bdbableriums Clustridiymiatory

sequEtiSORagierimy Frepionibacterium, Enterococcus, Staphylococcus,
Peptostreptococcus, and Escherichia. 10. A composition comprising a

(3) HESHEBNCAUBPHIRG SRIING BlegequerenetideIdmE prodadetion of a

(b) LANRILICHAS-HE E%Hbﬁl@!mo%%%F{ﬁérhéﬂﬁe'ﬁ‘&%f’sﬁgﬂﬁrﬁ%ﬁ 1w6?T whereby

culturing a host cell’as defined in claim 8 or 9,"and optionally recovery o
thefrranpsidRiamsibe ebaitye, heswest atta dndhdeditl s dnstrptiona subject; or,

(c) 4SiBHRIAISEHENCEHIN IheRECRIMEIRm of Q_nf%@“d%@%i&@gbﬁ@&%ﬁ%a?f r (b) and which

producing a biologically active substance in"vivo in a body cavity of a
rgtifsdhecitdririze snecthstvd dneadcititubibleantpiseripbicntregulatory
sequence is selected from: (a) a sequence comprising any of the
sequences of SEQ ID NO: 1.-62; (b) a sequence comprising a fragment of
7. AgpylsrpeidsgtisncavBrsrier o the > sotarepmpine sridigrobintsacatase
accotdghghilitydpnhs specifically induced in the Gl-tract of a subject; or, 42 (c)
a sequence which is substantially identical to any of the sequences of (a)
or (b) and which retains the ability to be specifically induced in the Gl-tract

8. AQicrithieRhrdctet/aR 9 AGPIMERICORILBHPBIREH INiGlaliR Be/d BUCILIGN, 10 claim

acid vector as defined in claim 7, a recombinant host cell as defined in

6 or @ Xitter BFItBTBiRicTion of a composition capable of producing a
polypeptide or a biologically active substance in the body cavity of a
subject. 14. Use according to claim 1-5, 12 or 13, wherein the composition

9. Ajbodtelirererdingde graveingarnekahy Errmtetadnay hipa fekaes to a

genuBigecas arismief @ hgdyosRhnglod 1sRIBEE dn:, Y88 8Gsring A9 613,
14@]Whe[e|n the body cavity is the gastrointestinal tract or part thereof. 16.

Carpopaciratt iy SHArPEOrpREIAG A traryer fisiicraiinntérpeeqtasise lostridium,

FusSkleedahit CIF'ﬂ(i)pGa}zﬂ)&Q@Mﬁﬂ@e@ﬂ@i‘@é@&@&,@Qﬁbﬁft}h’%m,epgfﬁt%ﬂp%@occu& and
ID NO: 1-62; (b) a sequence comprising a fragment of any of the

Escheritiféfices of SEQ ID NO: 1-62 whereby the fragment retains the ability
to be specifically induced in a body cavity of a subject; or,

10. A composition comprising a host cell according claim 8 or 9.

11. A method for the production of a composition as defined in claim 10, wherein the method

comprises culturing a host cell as defined in claim 8 or 9, and optionally recovery of the

recornbinant host cell.

12. Use of Gl-tract-inducible transcription regulatory sequence in the production of a
composition capable of producing a biologically active substance irn vivo in a body cavity of a
subject, characterized in that the GI-tract-inducible transcription regulatory sequence is
selected from:

(a) a sequence comprising any of the sequences of SEQ ID NO: 1-62;

(b) a sequence comprising a fragment of any of the sequences of SEQ ID NO: 1-62 whereby

the fragment retains the ability to be specifically induced in the GI-tract of a subject; or,



(c) a sequence which is substantially identical to any of the sequences of
(a) or (b) and which retains the ability to be specifically induced in a body
cavity of a subject, wherein said Gl-tract lyric strain releases its
cytoplasmic content following induction of said transcription regulatory
sequence and wherein said cytoplasmic content comprises a biologically
(c) agetiversubstesite. IWGR008/0 4038 P CTINL2OMB/080IE33es of (a) or (b) and which

rgg%%gg@@ﬁg i}ﬁ];%% %}%QH%INgCC%#IST N’}ﬁl <Ejlé0r>a(\!%/gpggyil§?en Centre for

ood Sciences <120> Site-sp ¢ ntedtinkl ivery an Btoduction of
Biologically Active substances <130> P211063PCT <160> 62 <170>

I IS <210> 1 <211> 2140 <212> DNA <213> unknown . .
A AR rd C150 Lo AL 295 em (e thaim 7.
recorabipgst hagieell apdigtadonggcgediogiciaabeqotelattatgctaadagaetasagtapable of

3 t tgagttca gtccgtgtac c cgaac ggaaagactt . .
prod%%{%gg‘ag%’gggfzﬁggg[%gg@%@?ﬁg dctgve fs.%% é.lélgea%%%ﬁg t é)g&g%%a{ty (()]{a a subject.

cdtcaaagt a
tttaacaaac ctgatgtagg 180 ctgaatatga tgttgcatcc gccacttaga ctggegtacc

19996¢3 tag 2 gttgct actgtt cataa t ataacqogtt .
H ttacgattcc a Sﬁkg%gc%oﬁ%%ﬁg gggt%%rttt t%%c‘é‘?flé)goasé%oa%?%t%%%Eéﬁ?q‘ggm for
prevegiipmacigetingcaitigfcten hatgtpatiogettig avatti-tisgatiata dfftchtghe cavity of a
subje@gcgtticaa attcggctit 420 ttaacaagat tatcaagcaa ttcaattttg tatcaaacgc
ttgacatatt ttccaaactt 480 gttattattg ggtctgtaaa gcgcttgcat tattaaatta

aaaataattt tagactcagg 540
15. Use according to claim 14, wherein the body cavity is the gastrointestinal tract or part

thereof,

16. A Gl-tract lytic strain comprising a transcription regulatory sequence selected from:

(a) a sequence comprising any of the sequences of SEQ ID NO: 1-62;

(b) a sequence comprising a fragment of any of the sequences of SEQ ID NO: 1-62 whereby
the fragment retains the ability to be specifically induced in a body cavity of a subject; or,

(¢} a sequence which is substantially identical to any of the sequences of (a) or (b) and which
retains the ability to be specifically induced in a body cavity of a subject,

wherein said Gl-tract lytic strain releases its cytoplasmic content following induction of said

transcription regulatory sequence and wherein said cytoplasmic content comprises a

biologically active substance.
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gagtgaatta ttatgaatca tcaagaagtt gccgaccgcg tacttaatgc aattggtaaa 600
aacaacattc aagccgccgce ccactgtgeg acacgccttc gtttggtcat caaggatgaa 660
wecRagaligsatcaacaagc cttagatgac gacgcggacg ttaaggggac giaaaanss/diss

aacggccaat accaaatcat tattggccct ggcgatgtcg ataaagtcta tgacgcctta 780
atcgccaaaa caggtcttaa agaagegatesirsgatgasda tcaaggeagt tgcecgetgeg
840 ggtcaaaaga aaa e ctcaaagtct tatctgatat ttttattcca 900
atcgtccctg cactagttgc tgggggtcta ttaatggcac taaacaacgt tttgactgcc 960
gagcatcttt ttatggcgaa gtcagttgtt gaagtttacc ctggcctcaa aggtatcgec 1020

<1lo>gzga a%{}t?g ?c%%gngféaggot%ggt%%% cgi:cﬁ Ff%é%ttct tgccaatcct cttaggattt 1080
tcagcaacga agcgcttcgg tggcaacccc tatctgggtg ctacgatggg catgatcatg 1140

<120>0lGHaecal LaGIA0 AR LITRIAaNA HIGGaaREACCAIREGEdS 4805Ra0aIn d2R0 1y

Activgtitabtgga@egtctttgg tttacacgtt gcacaagcag gctatcaagg ccaagtgctc 1260
cctgttttgg ccgttgctta tattttggct actttggaga agttcttcca caaacatatc 1320
aagggtgcat ttgactttac gttcacgcca atgtttgcaa ttgtcatcac tggctttcta 1380

<130>3cfeddEa3Pichtcggtcc tgtcttacga acggtgageg acgeattaac taacggttta 1440
gtaggcttat ataacacgac tggttggatt ggcatgggca tctttggcect tctctactcg 1500

<1 60}908§tt9tca ttactgggct ccaccaaacc ttcccggcta ttgaaaccca gttattggcet 1560
aacgtcgcca aaacgggagg ttcttttatc ttcccagtcg cctcgatggce caacattggg 1620
caaggtgccg ccactttagc tattttcttt gccactaaga gccaaaagca aaaagccctg 1680

<170-8CHGHCAG gCagagintcsagegttactc ggaattacgg aacctgctat tttcggggtc 1740
aacctcaaga tgaaatttcc atttgtcttt gcagcgattg cctcaggaat tgcttcagcet 1800
ttcttaggac tattccacgt tctgtccgtg gcgatgggtc ccgcatcagt catcgggttc 1860

<210>atticgattg cttcaaagtc gattccagca ttcatgctca gtgctgtcat ctegttcgtc 1920

11, 9tcgGaftta ticcaactit tatctatgcc aaacgaacac tcggtgacga tcgtgatcaa 1980
: gtaaaatcac cagcaccaac gagtaccgtc atcaatgtta atgatgagat tatcagtgca 2040
<212>pchfifaacgg ggactagecga aagtctcaaa caagttaacg accaagtttt ctcagccgaa

<213:-2100k@ikAtgggta aaggcgccgce aatcgtgeca agcgctgatc 2140 <210> 2
<211> 1654 <212> DNA <213> unknown

<220>

«223> 1p._0185

<22(>

<221> startcodon

<222> {553)..(555)

<223>

<400> 1

cggcgtatet ggtcgaatcg ctaagcoctc atcatgccaa tccaccaagt tcttagagygt 60
cacgtgttge catgactrca gtcogtgtac cggaccgaac ggaaagactt ggtagaacag 120
gtgccactga ccatcaaagt atgaaaagec atiggggtca tttaacaaac ctgatgtagg 180
ctgaatatga tottgcatcc gecacttaga ctyggcegtace tgggcaacga gotgtggtag 240
cttagttgét ggccactgtt cataagggot ataacgggtt ttacgaticc atatcatgac 300
gatgagctec tttitaacgi tcgacttaat tgtcactatt atasaaccgce ttacactgat 360
atgtcaatcg tttgacattt ttatattata ttttcatgtc agcgtttcaa attcggcottt 420
ttaacaagat tatcaagcaa trtcaattttg tatcaaacgc ttgacétatt ttccaaactt 480
grtattattg ggtctgtaaa gcgettgeat tattaaatta aaaataatit tagactcagy 540

pagina 1



<220> <223>Ip_1164 Pagina 2 WO 2005/040387 PCT/NL20031000733
P211063PCr.ST25 <220> <221> startcodon <222> (431)..(433) <223>
<400> 2 aatggtgtgt tttggaatcc cgtagctgat ttcagttttt aaattcggtg cggacgtggt
W8 ~83Gaasgaat tgttgtcgcet geegeatggc atcctttgeg tgageggctt eeqe@iStasoosss
120 taattcagat agaaccgggt cgagtgcggg ggtgtggtag gegctgtcat ccaccacgta
180 gagcgcagtc aggtttcctt ggtgecasig-ggcaatgttg accgcettcgg taaaagegge
9agtg240tdtgiguageddegyzagtgiotaagguite tdasatatte gtgtaaeybesttgercattab 00
aacaagggt@%%%&%@%@@&689%@2&?:@%&9%%8@&8Q%Bgaat?&%aﬂaasso

acgcacctag tgggcaaggc cgatgaacta gcgtatatta tagacagtaa atttctttt
tecaagapt g JoiEatdttiastidatgticaaE tagt 3&%936&&65%%3@@@%@@%0
aacggdlfla gcggaaacgitatiggegeglciacgigariacgitgasgretgettjte gattageatt 340
agtt: cg.tacgttagtt ttatgaacca ggcaatcttt. caqcgcaatg. gttttitgaa 600
=tea e e S e e o
ggtcagangettaat TIgeRjiatca e gt Rt g EInEit BrigyeRtt tagddgdiery 2Q 900

arcgEigie0ed GagReiaCesRgsalaatarlrigiance aartiaace o cogaaitad 7880
ttttatcaﬁg1c cttaatatca attataattt ttttagtacc cagg%tca c ctgctggcag 840

929Gttt Yegatiaf 1A e A CARS e TREGERR AT 158¥5ahtRt 900 1020
gaaagiigactggttggtigitca gioattigar acggtatcca cacatetace aggagetcga 961080
tcagc%%asag?atcg%é‘&é&g %%%&&%QQ%QE&%&%%%% lagapaiagdeggigett 100

gctggtgttc agtgccatcq ggtatggtgt tagtitigtc agtaaagggg gattaaacgg 1080
gretiEqerttad gegdiaicawttateat 6AE53RCE8 GGI5EeTEHE (RIARREET1148700

grrrAaiggcgigrgeategcioa geaattiata stggtiaaicagatialey gteeggiaac120060

oilaglogt aacaglacta caagiacagt icaaaatli gaatatacgt igeaacacag 126,
cc 91ifcggq%g 9998653 A Ayt gt giifat gatg catitgcoaa 1

aaggCgayyigRECtygaalyer soIETCE AR aICH BHGHTgS JHSatytaaal 380380
act+ GSHIRANRL FOARRYOIGN GGRRgACcAR IgSEigcsa,aiRsintia aligAacs2 1440

gtaggcettat ataacacgac tggttggatt ggeatgggca tctttggoct tctctactcg 1500
gccattgtea ttactggget ccaccaaacc ttcccggeta ttgaaaccca gttattgget 1560
aacgtcgeca aaacgggagg ttcttttatc ticccagteg cctcgatgge caacattggg 1620
caaggtgccg ccactttage tattttcttt gecactaaga gccaaaagcea aaaagccctg 1680
acttettcag ceggggtete agegttacte ggaattacgg aacctgctat ttteggggtc 1740
aacctcaaga tgaaatttcc atttgtcttt geagcgattg cctcaggaat tgcttcaget 1800
ttcttaggac tattccacgt tctgtcegtg gegatggotc ccgcatcagt catcgggtic 18606
atttcgattyg cttcaaagtc gattccagca ttcatgctca gtgetgteat ctegttegte 1920
gtcgecattta ttccaacttt tatctatger asacgaacdac tcggtgacga tcgtgatcaa 1980
grtaaaatcac cagcaccaac gagtaccgtc atcaatgtta atgatgagat tatcagtgca 2040
ccagtaacgg ggactagcga aagtctcaaa caagttaacg accaagtttt ctcageegaa 2100
atcatgggta aaggcgocge aatcgtgcca agegetgatc 2140
<210> 2
<211> 1654
<212> DNA
<213> unknown
<220>

Tp_1164

<223a

Pagina 2



accgttgctc gtcggcttac cgattgctta tagtccgatt ttagcgattc cgtttctatt 1500
agcgccactg gctagcatgg tcatcacgtg gtgcgegttg aagcttcaat ggatgccacc 1560
ggtcgtttat ccggttggta gaacgatgcc gggcttcttg accggttggce tgggaactgg 1620
we9sgaeigEcoggccttca tcgttagtct gatc 1654 Pagina 3 WO 200p84085%000733
PCT/NL20031000733 P211063PCT.ST25 <210> 3 <211> 973 <212>
DNA <213> unknown <220>px2Q&3dpr 2643 <220> <221> startcodon
<222> (509)..(511) <223> <400> 3 attgcattgt ttggtccatt ggctggtatc
ggggacgcga ttacatggtt cacaatctta 60 ccaattgttg ctggaattac agcgtctttt
<221> getagcagdrigcagtattct tggeccatta 120 gtttttttce tagtctattt agcaatgttt
<222> glagegcgggpgccaattge attattggga 180 tacaacgccg gcacaaaagc tatttcaaaa

<220>

<223>

attcgcgaaa attcaggaat cgtatcacat 240 tgtgctagca ttctggggtg cactgttatt
gggggattaa ttgctactta tgtacaaatt 300 gcggttaaaa caaagattcc agtttcagca

gggcatacga ttgcaattca aacacaattt 360 tttgatcgga ttttccctaa tttattacca

<400>

aa ata

ggcga ?a

tta
é%?at

t%ga

Cata

t { tt
S A B Godlontat )

ctgataacd tgga

40t

ttggggtata ccttcttatt gtattggcta 420 ttaaagaaga aaaatgtgag tccegtagte

aatggﬁ@&@faﬁtagggaaeatttag@@ggwte&&&ﬂﬂ&%mg@gggwmﬁggaat
¢ agg0a

60

Sigatat

taattqea@cte@g@g@@a}aﬁ@amtg@mgMt@gmgma@fg%ﬁmgtg 180
gagcgégeéﬂa%a&w&@%%&%w&@%ﬁacmaé&@@m&aa@tgaam

agatattgcg gttacaagtg gttgcaatgt 780 t
ttgtgﬁé%%&%&%%b%ﬁcﬁwéﬁgéaﬁa‘ﬁﬁ@ﬁt

B

caltg ctigaagtgg gfittgaget,
RLEEEESLEN]

99 thgccatit
aaccam&gaamatgmﬁtcatrgataaamtaw@@amgugatmt@gggaagaaca:ggtattta 60

acgcadS93°RR IR SARRNGIRG 9AIRaCHAR 200 a

tagacagtaa atttcttttg 420
gogggttaggt atgttaaagc atgtacagaa cagcctatty acctttgaac gggtcgttga 480
gcggcaacgt tattggcgeg ccttacgtga tacgttgacg ctgotitttc cattcygcatt 340
agttggggcy tacgttagtt ttatgaacca ggcaatctit cagcgceaatg gtittttgaa 600
tcatatttat tatctcagtc actggctgee ggggtttaaa catttggcaa cttacacgac 660
gatgcttaat ctgagtatca acggeattct tgccgtgatt gcggcttttt cagceegetaa 720
ttttgtegey cggagtgecc agtgtgataa tctgttagey ggattgacgyg cggcaattag 780
ttttatcatg cttaatatca attataattt ttttagtacc cagggtcagc ctgctggeag 840
tcggttttta gaagataatt tgggaactca gggcatctte ctcgcactat tggtgggect 800
gttgactggt tggtigttca gtcatttgac acggtatcca cacatccacc aggagaticga 960
gacccagacg cacttgctag cgegggcaca cgcgaactgg ttaccgatag tcgetgettt 1020
gctggtgtte agtgccatcg ggtatggtgt tagttttgte agtaaagggg gattaaacgg 1080
cetgttttac gegotettea cottaccatt cagtaatecg ggggegtcge tactagegat 1140
aattggcgtg gcatcgetca geaatttata ctggttaatc gggattatcg gtccggttoa 1200
ctttagtggt aacagtacta caagtacggt tcaaaatttg gaatatgegt tgcaacacgg 1260
tteggogtyy ggcgegecaa atccagtaac getccatacg ttatttgatg cgtitgegaa 1320
cgtaggtggt cccggaatga cgrttagogtt attgattgea attttgtgge gttcacgtaa 1380
ccgtaattat cgaacggtgg ccaagaccag tgccttgeca gtactgtita atatcaacca 1440
accgttgetc gtcggettac cgattgetta tagtccgatt tragegatte cgtrtotatt 1500
agegecactg getageatygg teatcacgtg gtgcgegttg aageticaat ggatgecace 1560
ggtcgtitat ccggttggta gaacgatgec gggcttcttg accggttgge tgggaactgg 1620
tggegactgyg cgggocttca tegttagtct gatc 1654
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ttatctgttg atc 973 <210> 4 <211> 1262 <212> DNA <213> unknown
Pagina 4 WO 2005/040387 PCT/NL2003/000733 P211063PCT.ST25
<220> <223> |p_3473 <220> <221> startcodon <222> (1010)..(1012)
W ZenzmdHE> 4 tctgtotttt ctcgaataat tatatcatgc ttttgattgg cotGateat 20037000733
accgggctag 60 cttcgggtgc tgatttacca attagtttaa ccgtagtttc gcatgatgca
ccggatgata 120 agacctcggc tagitiagtadeoigggcgc aaattttctg gcaaattgge
gttitcatgt 180 cttatgtttg tgcctttatt gtttctaaaa tggccggtgc ttccggtgcet
chQattgttt 240 tttcgatttt agcaattttt gccttgatta cttgggcatg gcggactttt
<211>tc8detaagt 300 tccgagcatt tcatgaagaa ggtgaacaac ggcgtattga tcgcgaagca
212> 0djgacaga 360 caacagaaaa ggtctcgatt aagacggtct tcgetggtge
caacaaggga cgctttatgg 420 cattcttctt cagtatttta atcttctatg tttgctggaa
<213> 1 4HHRYEE aatacgttcg 480 gacagtttca aacgtttacg ctggttcaag cacatgcgag
tcaaagtttc gcaactggtg 540 ctgggatagt cctaaacttt atctcgttgt tggcaaccat
<220 99cttttgea tcagtegcetg 600 ggggtaagta tcgtaataag ttcttcttag ttgggattac
cgttcaattt ttggcaatgc 660 tcggactagc gatgagtagt cattcgttat ggccaattgt

.<210>

<223>catead@hit ggctgttaca 720 acattggaaa taatattgct ggtgaagcega tgtataaagt
<220-ttggacacag gaagcatttc 780 cagttgaagt tcgagcatca gttcaaggat ttatcaatgg

cttttcacgg

thatgttgtg 840 gcctatttgc cttaattaca cctgcgttag ttgtgccatc
<221> 5 Rt EE Y hcacgatgt 900 ttgggttcge tgecattgte titattaget tigtageagg

<222>gc{gagpatgsatpcgattgg 960 aaaagaagca tggtattaat aacttttaaa caaagtattt

<273-80aaagcgag tggaagagat 1020 ggcgtttact titcaaatca ataatgatgt tcaatticag
cataatcaag cattattaga 1080 caagtcggca agctatcggc caatactgaa
agaaaccaaa gttaaggcgg catcgattgt 1140

ggggZaﬁ%gt ttggtccatt ggctggtate ggggacgega ttacatggtt cacaatctta 60
ccaattgttg ctggaattac agegtcttit getaaacagg geagtattct tggoccatta 120
gtttitttee tagtctattt agcaatgttt gtagcacggg cgccaatige attattggga 180
tacaacgccg gcacaaaage tatttcaasa aticgegaaa attcaggaat cgtatcacat 240
tgtgctagea ttctggggtg cactgttatt gggggattaa ttgetactia tgtacaaatt 300
gcggttaaaa Cadagattcc agtitcagea gggeatacga ttgeaattca aacacaattt 360
tttgatcgga ttitccctaa titattacca ttagggfata ccttcttatt gtattggcta 420
ttaaagaaga aaaatgtgag tcccgtagtc ttaafattag gaacatttat gttggcaatc 480
crivitctcat ggatggoggr totttagaat gaagataata gttagtggac acggaaatta 340
tgcaagtgga ctacaatcaa caattcatit gttagcaggt gatattgeca atatcgagta 600
tatagatttt actgataaca tggatgatat tcagcttagt gagcgatrtc aacgtgotgt 660
aattggtgag aataatgttyg tctttatgty tgatttacta ggtggtacge cattcaagga 720
agctgttaag ttaagtcaag tgagtgaaaa agatattogcg gttacaagtg gttgcaatgt 780
tggtgcattg cttgaagtgg gttttgaget tacaacatat tcagcicceqq ctazaaaatt 840
ggctgaaaaa ttagttaaaa tcagccaggt acagactaaa gtttttcatc atcaagetat 900
tcaagttgat gatgggutag aaggtattta gegaaatata cagattgtecc gattaacaag 960
ttatctgttg atc 973
<210> 4

<211> 1262

<212> DNA

<213> unknown
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ggcgctcgag cgtgatacge aataccttga aggatggggt gttaaacaaa ttgcacctat 1200
tgaacgatta tcaagttatg agttgaaacg tgatgaccaa attatcatag attttggcga 1260 tc
1262 <210>5<211> 798 <212> DNA Pagina 5 WO 2005/040387

WRSTHINLRGPR/000733 P211063PCT.ST25 <213> UNKnownped20bsanasss

Ip_3522 <220> <221> startcodon <222> (519)..(521) <223> <400>5
acgtcccatg atactgttgt tgggottgea gegasgeaaie,gaacacccta cgtgattggt 60
ggattagatt atgcatgcga agtaggtgca acaactgtaa gtattgcttg taacgctgat 120
gctagtatta gtcagcatgc tcaaattccg attgaagttg aagttggacc ggaaatatta 180
<220>acaggctcaa cgcggttgaa atcaggtacg gcacaaaaat tagttttgaa catgttatcg 240
<773,8 ggcg;gga tggtcggaat cggtaaggtc tataagaact tgatggttga cgtcaaacca 300
acgaatgaaa agttggtaga acgtgctaaa agaattatcg ttcaagctac ggactgttcg 360
<220>gatgagacag cggtgaaagt ctttatgact gctgatcaga acgttaagtt ggccattgta 420
<221-alggiHgadsmaatatgag caaagctgaa gctagtgttc gattagatca tgccaacggt 480

<oon g NS SRS

(¢

ttaa ttaaaggagg agtttcatat ggctgaagat aagtatactc 540

tat gcgcatgtag gtgggccaca gaatattgag aagttgattc 600
<223>attgcatgac acgtgttcgg atgacaattc gcgattactc attagttgat atggatggat 660
taaaggctat tgatggcgtg atgggagttg tccaagaaga tactttacag gttattgttg 720

gccctggaac tgttgataag gttgcagacg taatggttaa gcaagttggg gttggacttg 780

terordobaoeealicelgRie F98 520 B iR Zy 4 Ata PN ggetag 60
cttcgggtge tgatttacca attagtttaa ccgtagittc gcatgatgea ccggatgata 120
agacctogge tagtttagta tcgtcgacgc aaattttoetg gcaaattgge grrticatgt 180
cttatgittg tgcctttatt gtttctaaaa tggocggtge thcoggtgot cggattgtit 240
tttegatttt agcaattttt gecttgatta cibtggocatg geggacttit tcaactaagt 300
tccgageatt tcatgaagaa ggtgaacaac ggegtattga tcgcgaagea gcettcacaga 360
caacagaaaa ggtctcgatt aagacggtct tcgetggtgce caacaaggga cgctttatgg. 420
cattcttett cagtatttta atcttetatg tttgctggaa tctactggoe aatacglicy 480
gacagittca aacgtttacg ctggttcaag cacatgcgag tcaaagtttc gecaactggtg 540
ctgggatagt cctzaacttt atctcgttgt tggcaaccat ggcttttgca tcagtogetg 600
ggggtaagta tcgtaataag ttottotrag ttgggatiac cgttcaattt ttggcaatgce 660
tcggactage gatgagtagt cattcgttat ggocaattglt catcacgatt ggetgttaca 720
acattggaaa taatattgct ggtgaagcga tgtataaagt tiggacacay gaagcattic 780
cagttgaagt tcgageatca gttcaaggat ttatcaatgg ctittcacgg gtatgttgtyg 340
gcctattige cttaattaca cctgegttag ttgtgccate agcaattcgt aacacgatgt 900
ttgggttege tgccattgtc Tttattaget ttgtagcagg gctgacgaty atgegatigg 960
aaaagaagca tggtattaat aacttttaaa caaagtattt agaaagcgag tggaagagat 1020
ggcgtttact tttcaaatca ataatgatgt téaatttcag cataatcaag cattattaga 1080
caagtcggca agctatcgge caatactgaa agaaaccaaa gttaaggcgg catcgattgt 1140
ggcgctcgag cgtgatacge aataccttga aggatggggt gttaaacaaa ttgcacctat 1200
tgaacgatta tcaagttatg agttgaaacg tgatgaccaa attatcatag attttggega 1260
te 1262
<210> 5

<21l> 798

<212> DNA

pagina 5



<213> unknown <220> <223> Ip_3526 <220> <221> startcodon <222>
(553)..(555) Pagina 6 WO 2005/040387 PCT/NL2003/000733
P211063PCT.ST25 <223> <400> 6 tggccggcgg tgtttcagta gaaacgacac
wWaasieelgRAgcaactaaa gtagaaccaa 60 acgtcactta caatgcygeqAGIARSHHH33
gtagccccga aacgggccaa atcatcccac 120 taagtgaagt taaggatgag gtcttctcat
caggtgcaat gggcaaaggt gttgcamtcgob8Pcmagraactga tggtgtctta tacgctccag
<13-Cl9agggG0a agtageactc gtgttcccaa 240 ctggacatge cgttggtita aacacaacag
atggtgctga aatcttgatg catattggaa 300, tggatactgt cgaattagag ggcaaaggtt
ttgaaacgct agttcaaaag ggcgagacgg 360 tcaaagctgg tcagccgcta gtgaagtttg
<220-atattgaagc gattaaggcg gcagggtatc 420 ccgttacaac gccaatggtt gtgactaatt
ctaagaacta tcatgacgtt aaactggctt 480 ttccagcetge tacggaagtt aatgcaactg
<223> 3 altattatt acaattaaac taattaaagg 540 gagtttcaa ttatgtattc aaaaacaatg
<220>ccaactggct ttccaaagaa ctttttgtgg 600 ggcggcgcega ctgctgeccaa ccaagttgaa
<221-9990g19ga acottgatgg gaagggccta 660 acaactgctg aagttgttca gaaggctact
gaccgcaaag taatgtcgat gaacgaggtt 720 actaaagaga gtgtccaagc tgccattgat
<222>qafe 34 - LPH0> 7 <211> 983 <212> DNA <213> unknown <220>
<223><223>Ip_3617 and Ip_3618 <220> <221> startcodon <222> (756)..(758)

<223> Ip_3617 start codon

;gggzccgtg atactgttgt tggggttgca gcaagcggtc gaacacccta cgtgattygt 60
ggattagatt atgcatgcga agtaggtgea acaactgitaa gtattgettg taacgceigat 120
gctagtatta gtcagcatge tcaaattccg attgaagttg aagttggacc ggaaatattia 180
acaggctcaa cgcggttgaa atcaggtacg gcacaaaaat tagttttgaa catgtratcg 249
actgcatcaa tggtcggaat cggtaaggtc tataagaact tgatggttga cgtcaaacca 300
acgaatgaaa agttggtaga acgtgctaaa agaattatcg ttcaagctac ggactgttcg 360
gatgagacag cggtgaaagt ctttatgact gctgatcaga acgttaagtt ggccattgta 420
atggttttga ccaatatgag caaagctgaa geragtgtte gattagatca tgccaacqgt 480
tttgtaagac aagcagttaa ttaaaggagg agtttcatat ggctgaagat aagtatacte 540
ggattgcaaa tgctatetat gegeatgtag gtgggccaca gaatattgag aagttgattc 600
attgcatgac acgtgttcgg atgacaattc gcgattacte attagttgat atggatggat 660
taaaggctat tgatggcgtyg atgggagttg tocaagaaga tactttacag gttattgttyg 720
gccctggaac tgttgataag gttgeagacyg taatggitaa gcaagttggg gttggacttg 780
gggagccatt tectgatc 798
<210> 6

<211> 754

<212> DNA

<213> unknown

<220>

<223> 1p_3526

<220>

<221> startcodon

<222> (553)..(555)

pPagina 6



<220> <221> startcodon <222> (356)..(358) <223> Ip_3618 start codon
<400> 7 Pagina 7 WO 20051040387 PCT/NL2003/000733
P211063PCT.ST25 aaatatctgg ggcttgctaa tagtgggttt tatctgttca ttgccgtttt

ASARGAIIRP attaggtcce ggggcagtaa ttggtcaaat tattggaacy $gqHasi@aeearss
tcgaaattgg 120 taagggaaat atagcaccac aatatgcgct accggccttg tttgcgatta

acactcaaaa 180 tgcttgtgat tttafcaaagftegatiggg tctggaagag geccgaggcaa

' opg,20acggtiga 240 ggttggtgtt ccatcagtat tgtattcacg cttcctaaac ggtgttccge

gagtgtttgt 300 tgcgtggatt gctagcetttg ggttgtattc aaaataagaa tggggtgacg

cacatatgaa 360 gactaatgaa gcaattatgt,atcagactaa tgttaaggaa attggtcaag
<400-2tgcgcagga 420 titttcggaa atcaaaatgg cgatcttttt cggtgatact gcacctgatg
tggcogatigegarci4 8y Glosgitan Cigatigaay igtricoggihaatg) ayigsitaaaccag 60

acgtcgéﬁga%ﬁfc%%%c%gﬁtg%ﬁfc%ga adtllgaaatiac aqcagladgg caggagg
aacgcaactt ggttaatcta ggg%at tgg agttag%ﬂ tactggtaaa cagcaagctq
‘taagtgangy daggBE oA G AL g tc GegEISAAAgatTes tata ST fitRt§ g aag kB0

aaccaGéalitaegat il rlnaagnaiaa i cagatisa-as uagcyian taagigigaaqgtcttatiag
atacggtta 780 acctaglatac tattaaggg tatgctgc?%tlt% ttatttcctt agctggtgta

aa
99l AL D o AT AL Eh R G A o
tggatgaggticyge 9002 anitatagg tadygesoya acastcratgntacaagiggtyy 360

tcaaa%%%& ﬁg%gg@g%ﬁ@g%@‘g&{'&%%@MQg%;g% 33?&95 8 420

13> unknown "<220> > I%g 659 and

CCU TR RE09 LRI PR ST AR DA FBRaactagett 480

tteccagetyc tacgygaagtt aatgcaactg aaccattatt acaattaaac taattaaagg 540
gagttticaa ttatgtattc aaaaacaatg ccaactgget ttccaaagaa ctitttgtgg 600
ggcggegega ctgetgocaa ccaagttgaa gggogtlgga acgttgatgg gaagggecta 660
acaactgctyg aagttgtica gaaggctact gaccgcaaag taatgtcgat gaacgaggrt 720

actasagaga gtgtccaagce tgecattgat gatc _ 754

<210> 7
<211> 983
<21Z2> DNA

<213> unknown

<220>

<223> 1p_3617 and 1p_3618
<220> '
<221> startcodon

<222> (756)..(758)

<223> 1p_3617 start codon

<220>

<221> startcodon

<222> (356)..{(358)

<223> 1p_3618 start codon

<400> 7
pPagina 7



<223> Ip_3659 start codon <220> <221> startcodon <222> (353)..(355)
<223> Ip_3660 start codon Pagina 8 WO 2005/040387
PCT/NL2003/000733 P211063PCT.ST25 <400> 8 gtatacttag gcatggctga
was aleaiaag-cogataccgg atgattacag tgtcattgge 60 tatgacgatg¢agpaigitoorss
ccaatatgtc gcgccacagc ttacaaccat cgcacaaccg 120 "atttttgagt tggggcaaac
gacagccaac cagttactcg accgtagtge taateageagsl80 cagccatggg
aaatahgiptadacthositaachrit setiatRf abgigaaatitigagygcacat - aft§aattadl

attagtplicaogigdedtpgattt tiacoagl aliaagacaldticalasaadPl gaiiiaa 120
aaaactaaat tcagattaat ttaactattt ggagggacca ttatgaatac 360 TZ% taaccgtt

taa99gR ARty A4t REA L AT T EGYat ot ReTitgahh i cat ER B 4B 222 180
tgctigegiggcytaacgaltcacaattaaggaaaicititeagecayatugtagta aggatgegaa 280
ggtth‘E&EQ%tE&%@%%a:%‘E&%bg%@&E%%E%‘ECB%%&E‘?&E%@%E Qgiga 5499,

cgatgctgct ggtaaaacca tgcttgattt attgacgcag gaaaagatca acttggcagg 600

tocotgeisacaniRy atyhetagic Hathacagytitatge ftas Wity fgcatgadiéegg 660
gactatdRaaagean edtajgatic algotagtageaagataee ifacacehargasgitga 7200
cereedggceaccd galaleatty asaciaoigs liglgqtt geacaainy asagsactal 760,
cgﬁ?ag?acgag %g?f’aggcf%taaaatt a%aéggcc cctaggc%'?fa gaa chate f:gaa 8&8
greatiurgetum jteatggera tagtocdege dgasiaitted Yoagtactgaacatgatyt 90040

ggttg@@%@@%?&g@%@ﬁg&@?&cg@%{gg%t% Agagcaalg;pagteagcalg
960 gttaaaggcg tccgctgeat tacacgccct cggtatttca getgttatca ttacgattgg

ggttagpot &%{éﬁﬁd@@gﬁﬁqﬁ%ﬁaﬁ?ﬁ%ﬁ@g%Wﬁ%%ﬁé%aaa&m
aactai:% Caagogsaty gatragagiccageeggaga @cgittaditggcgegatgapgtagtgrgt
aataaagat tttagtaat ttg agatgc gattcqct taac tcatc
rmaa g e e O e L SN "o
accragpBr jgagatianh tasnatgatdattaticashh gaatEHTthgsiigERatyagtato

catcah$ eRACHAEE gegatitegaylarqilgagialigataatg claasaigee.ggtaccaags
1380 tcaaccgaaa aaatc%attt agccgttgat aatggtattc ctagttttat caa%tcttg
forged -

3aattRRAY LA gEagaTt g Y ARy 8554 ttaadgit
tgctths06h tgcacatatg atc 983
<210> 8

<211> 1616

<212> DNA

<213> unknown

<220>

<223> 1p.3659 and 1p..3660
<220>

<221> startcodon

<222> (1276)..(1278)
<223> 1p_3659 start codon

<220>

<221> startcodon

<222> (353)..(355)

<223> p_3660 start codon

Pagina 8



caaaatccta agatgttgac ggccatcaag aagcgcttac cagacacccc aattaccttc 1560
attccacatg aagaaatgaa gaaggacttg gctgactgca aggcctttgt tcggac 1616
<210> 9 <211> 1209 <212> DNA <213> unknown <220> Pagina 9 WO

WO95/94R387 PCT/NL2003/000733 P211063PCT.ST25 <223 kB0 %0733
<220> <221> startcodon <222> (68)..(70) <223> <400> 9 tatttttcaa
attttagcag gcgaaccagt cggaaggatentivggtiaagsttggggaggt 60 tatcaaaatg

400> gtggatttag aacagttggg tcagcaggct caacaagcta gctatacgct 120 ggggttactt
gtatadeagr IHGH6RFAARAICE A IOARE HCAA08CARGAAGOHGAG L8 60
gagccatcaa gatgagatat tggcagctaa tgcgcaggat ttagagaacc cgcaagtacc 240
tatga%’&t%ga&&a@ﬁ AR JFEIER %E‘Ea%géﬁﬁéagq&cggéciﬁ %f’d%&%i‘ﬁ@%@%‘%cgg 5t
attrrysigaaacagQicgtgegitdgcsagategraatiggaaat gtggapcgeg gtggrgcaaldel
cagecSHRYISEO00 Hlgatalld £eaRgaIRang gataccalta adigtiated deatgatttt 420,
tgaagcgcgc cccaatgtga cggtggatgc atcagcactg tgttttaaaa CCggaaacgc 480
ttogaatipRatciHa CGegdH Ge Bgaas cEttatertaattattrat g TEeaki Ry 54600
Cgtttﬁf‘a@:@@@i@ci@@eﬁﬂﬁﬁﬁ@a@%@&@@@%&@%@Q%@H@@@Gﬁ@&wtgg 5610
tcgcatgcg actgcggcta agttcatgca gcetcactgat tacgtggacg tcttaattce
aman i e BE 03 e LA RLE B oty 798
gCCty@ErgQ gegros gataatigtesge gtatatyt ygardaagbuuy sy taditye @aarygcaatso
ccaggg&PccCB@é@k‘&%@tﬁ%&g8&@%&%999&%@&%‘%%&&5%@%8%@aaa@%t

40 tctaattcat cgtgaggttg cggccgatta tttacctagc atgattcagg cacttcgtga 900
CoataGetdg e EaGAA0tAEGE g B R CHAA ERATEI Attt actd 396t T ttcc 66D
gatcaegeaneggadgeggasiggg-gassagaatr taatgatitaaijatigeag igaeagitgt 1620

rgaa29RHEA032 53920905 tacacacal cagicotiag aglaceraas Allgqgaadc 1950

agcecaccgt gatatcattg aaactagtga tittgtggtt gcacaatttg aaagegetgt 780
cgatagtacg gtegaageot ttaaaattge acaggecget ggegtaagaa caatcttgaa 840
tccegeteca gecatggaaa aagitccccge tgaactttta geagttactg acatgattgt 900
accaaatgag acggaaacgg aaactttgac tgggattgca atcaccgatg aagtcagcat 960
gttaaaggcg tecgetgeat tacacgeoct cggtattica gotgttatca ttacgattgg 1020
tagtaagggt gcgttttatg atatcgatgg gegacatggt atcgtaccag cttttaaagt 1080
cgaagcogtg gatacgactt cagecggaga tacgtttatt dggegcegatga gtagtgtgtt 1140
aaataaagat titagiaatc tigaapatgc gattcgctat ggtaaccggg cgtcatcgat 1200
tgecgtacaa cgttteggty cgeaaccatc aattcecttat azaaatgaaa ttacagecge 1260
ggagggtaaa taattatgaa azaaacaaaa gttatitaatt cagattitgtc acgagttatt 1320
gcaacgatgg gccatttcga taagttgagt attggtgatg ctggcatgcc agraccaagt 1380
tcaaccgaaa aaatcgattt agccgttgat astggtattc ctagitttat goaagtcttg 1440
aataacgtct tggaagagcet tgaagtacaa cgaatctatt tggcagaaga aattaaagtt 1500
caaaatccta agatgttgac ggccatcaag aagcgcttac cagacacccc aattaccttc 1560
attccacaty aagaaatgaa gaaggacttg gctdactgea aggectttgt tcggac i6le
<210> 9

<211> 1209

<Z12> DNA

<213> unknown

<220>
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tattgtgacg gataattatc aagctgggaa gctcttccag caacgggtca acgcagcgtg 1140
tgtttatatc aatgcttcca cccggtttac ggatggcttt gaatttgggt ttggcgctga 1200
aatcgggat 1209 <210> 10 <211> 1147 <212> DNA <213> unknown

w2z dagha 10 WO 2005/040387 PCT/NL2003/000733  per/NL2003/000733

P211063PCT.ST25 <223> 1p0228 <220> <221> startcodon <222>

(916)..(918) <223> <400> 10 mitrtegfean. cazsggcagce catagcagca

ctt g caaccaatgg gccgattgca 60 aagtaaccca ggattgctag taacatcccg
<223-C1Y609

ataatcccag cggagaagtt gttaaccaac 120 atttcaaacc cgctcttaat cttatcggaa
<220>3tggcgtcat cccacttctt aatgcaccaa 180 ccgcectaaag gecccataat catggcaccy
<221-ataaaeaitggoattgaaga accaacgatg 240 acccccatag tggcaatcgce
<222>acggﬂ§cg?§§ ccaccacgat gaccggcaaa caaagtccca 300 ccagtaaacg

ctatcddta &gcaataaa taatggacca ttggttgaat catcttagct 360 aatccagcat
<223>taggccacca accaccagcc ataaagatgg cggtaattaa gccccaagca 420

atgaaggcgc cgatgttcgg cataaccata ttacttagtg cactcccaaa tttttgaacg 480

400 cgtgccttaa cgcccagtit ctttttcgca acaggagcegc tttgggttge attcgtattt 540
< >

saeesEELlAc ealiagols pRoerl's Sl acrpcipsLontalonnin g0 e

gtggtaagcg gtticaagaa cftctagtta gacccgtgge acaggagact
tatcappaastCaer abticicaaerglibein it sfensadtaegataaba A iiftrascg 720120

ggggreaniaceas gaaactanii anacttibegieagatal salilgatilicagnaicaad80 150
attcaacatt ttatgcagaa aacacctggc aatictctea teattttatt atttaaatga 840

gagc e O Bt AR PG5 ATEC L G ERAG e HAtAR A SHRA4 6855 000740

agttaggHigtgaTTraEa iR sHEagatatigatigaet Aagtat gyt dgggaamact B0

gctcadSiagCatyg tHaUCIRC SRICINOEc CUGRARIRY AlAgLIAGaH soaaatiaat 1020

cgaggecggg ttgatgattg ccaaggaacg ggtaccatta ggtgttatey geatgatttt 420
tgaagcgege cccaatgtga cggtggatgoe atcagcactg tgttttaaaa ccggaaacgc 480
tgtaatctta cgcggtggta aggaagccct tcactctaat caagcactig tccaagtctt 540
acgtggtgea ttacgggeog aageggtcga tgagaatgcg attcaactga ttacggatac 600
gtcgecatgey actgeggeta agttcatgea gcicactgat tacgtggacg tottaattcoe 660
acgcgggage gecegtttga ttcaaacggt gttggoetaaa gcaacggtac ccgttattga 720
aacgggagcc ggtaattgtc acgtatacgt ggacsaagac gcgcaatige aaatggcaac 780
cgatatcgtg atcaatggga aagttcagcg gocatcagtt tgcaacgoca ctgaaaagot 840
tctaattcat cgtgaggttg cggccgatta tttacctage atgattcagg cacttcgtga 900
acaaggcgta gaagtacgcyg gggatgecge aactcaagee attgitccty atgtggttee 960
agcaacggat gcggactggy gaacggaata taatgattta attattgcag'tgaaagttgt 1020
tgattcagaa gcagcggeca ttacgcacat caatcgttac aatacccaac attccgaage 1080
tattgtygacy gataattatc aagctgggaa getettecag caacgggitca acgeagegtg 1140
tgtttatatc aatgcttcca ccecggtitac ggatggottt gaatitgggt ttggegetga 1200
aatcgggat 1209
<210> 10

<21l> 1147

<212> DNA

<213> unknown

<220>
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ccgattaagt ttattgtgca cgaagcccac gaccaaacta acgccagcta cacttccgta 1080
actaccggcg tcaccgttcc getgectgac catgectacc gctacaccge aaccececccaa
1140 gccgatc 1147 <210> 11 <211> 512 <212> DNA <213> unknown

WPz eR3> Ip0696 Pagina 11 WO 2005/040387 PCT/NL2QQ3Q9RE330733
P211063PCT.ST25 <220> <221> startcodon <222> (417)..(419) <223>

<400> 11 ttgggaaccg gatatggtsgigatgggatgrgsgctcgegt atcaatcacc
3gcg 60 gttgatatgg tcgatgtgaa cgagttagcg ctaagcttag cgcgtaaaaa
g 120 aaccaaatta cgaataccaa tatttttacg tctgatgtct atcaacaagt

<223>§%§;§%

<220>gaccgcgact 180 aattacgcgg cgattgtcac caacccaccg gtgcgegeag

<221-012299GagLA9tg0atgcy 240 atgttaacgg gggccegttic acggctagic gttggtggaa
cactcaccgt %égttacag 300 aaaaagcagg gcgcaccatc tgcgaagaaa

<222t Bhad

<223>Ctacaaagtg taaaggaggg atagtcgtga 420 cggaaccaac agcggaagac
tggatgcaag aagcattaca tgaagcgcgg atggcctact 480 taattggcga agtgccgaitt
ggggcecgtga tc 512 <210> 12 <211> 1445 <212> DNA <213> unknown

<400><2Hp> <223> |

atccagtcaa
aagtaaccca
atttcaaacc
ccgectaaag
accecccatag
ccagtaaacy
aatccagcat
atgaaggege
cgtgcottaa
acattitcac
gtggtaageg
taaactcact
gcaataccag
attcaacatt
ttacgaatac
ggagtgacct
gctagcatgg
ccgattaagt
actaccgocg

gccgatc

<210>
<211>
<212>
<213>

11
512

DNA

<220>
<223>

caccggrage
ggattgctag
cgctcttaat
gccccataat
tggcaatcge
ctatcaataa
taggccacca
cgatgttegg
cgcccagttt
tcattaggta
gtttcaagaa
aattcacaaa
cagactaatt
ttatgcagaa
gatttaacgt
atgtaatgaa
atggttcgac
rtattgtgea

tcaccgitce

unknown

1p_0696

077
a

catagcagca
taacatcccy
cttatcggas
catggcaccg
accaacgace
tggcaataaa
accaccagec
cataaccata
ctttitegea
aadetcetice
cttetagtta
gttaaaattt
aaacttttit
aacacctggce
tgaaatcccce
aaaagacact
catcgtigee
cgaagcccac

gctgectgac

<220> <

c%%%caccag
ataatcccag
atggcgteat
ataaacattg
ccaccacgat
taatggacca
ataaagatgg
ttacttagtg
acaggagcgce
cttttteita
gacccgtgge
ggcacagtat
cgtcagatat
aattctctca
cegeaagete
gattgtaccg
cgcaacgaag
gaccaaacta

catgcctacce

1> startcodon

caaccaatgg
cggagaagtt
cccactictt
ggattgaaga
gaccggceaaa
ttggttgaat
cggtaattaa
cacteccaaa
tttgggttge
acaacttaat
acaggaaact
cgataaaaac
gatttaattt
tcattttatt
ctatacttat
aaatattggt
atggctacgg
acgccagcta

gctacaccge

pPagina 11

gccgatigea
gttaaccaac
aatgcaccaa
accaacgatg
caaagtccca
catcttaget
gccccaagea
tttttgaacy
attcgtattt
catatccatc
gtgccacaat
tTtttatatcg
tcacaatcaa
atttazatga
aattaactaa
tgggaaaact
cccaattaart
cacttccgta

dacCcccccaa

cctttgg taattgtcag 360 gtgattaaga aggacaaagg gtattacatc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
9060
960

1020
1080
1140
1347



<222> (707)..(709) <223> <400> 12 gatttgcggt tagttcaacc taacaagacc
gctattgata cggcgggctt acacacgatt 60 gaacatatgt tggctggatt attacgtgat
cggatggatg gcgtgattga ctgctcacca 120 tttggttgtc ggactggttt tcatttgatt
wA§ HaRggigsaacatgacac cgttgaagtt 180 gctaaggcat tgaagtcci-giiaaaddiesrss
attgctggcc cagctaagtg ggaagacgta 240 caagggacga ccatcgatag
ctgtgggaat tacaaggatc attctttattzicagsrieng 800 gaatgggcca agttgatttt
.atcgcaagga atttcatcgg atccatttgt acgcaaagtc 360 Pagina 12 WO
2005/040387 PCT/NL2003/000733 P211063PCT.5T25 gttgaataga
<221>ccpbRidERdCAaaagtaatg gtggtgccgg ccaccaatta aaaagagect 420 agcttttcat
<222-aacg@daage taggctectt tttgetgttt actgacattg tgcgagctta 480 gcggtectga
atcgtgggaa aacaatctaa gattagatta aggtagtgtt tcaaaaataa 540 caaaaaatat
<223>actgatattg gtgaatatct gcataaaaat tctatatttt agtgaatatt 600 gtgcaaatga
tgaatatatt taaaatatta ttgaataaag ttaaattggg tggtacgata 660 ctgtcattga
<400-!233agcaaa gataaaaatt tcggaggtac aaatcaatgg tcaaacaaaa 720

ttggotgatanaatkatctegctaatigigatgg Jisgaipag tagoiegeaadiagitogiat) . 60

ctatgatq ttgtaqcctqg ¢ attgat gttggtga ca acat
oo 3804AR9R0 A9EIP APl (9Ldd “Cld el Sl et ee A eenadaae 130
aaCCapRiBAERRA IRERAG Bl BEtATg CHE SATETEt A EERRTIRItaleC g LR 960 180
aattaatgtg;sga@a&g&gg&gﬁg&@gﬁ?t%ﬁafe@gtt@@%%@at@a@g&tjag%%%gtloi%;go
attagccaag caagagcacg ctgttgcaat tgcccatggt tgtactggga agggtaatga
atgridacil GAaPcatEr b Coaltad o Ot EANoRARy T EAa (S AR 11450
43 AgEE (YAl IUTACtJYI-0AEgUgRAYRAgeERL 0GR danoTiaagg Bananaatat 360
ocouc1300 S6E01BE5R o100 £CRRCEIn€1cgalOns ARRBRclal 90CCaBee

1260 caatgaatgt ggcattctag aagatccatg gcagggcgcg cctgcecgatg
C9923EGATGaR P IBHT YheeRiNTgee RAgeljara T JAEggatseYicaacghRET 480
taattigepnatpa ctitaragsqd389:- Jgggatgcca gttgctttag atggtgaatc acttaacctgs;

gctgatttaa tcatcaagtt 1440 ggatc 1445 <210> 13 <211> 1464 <212>

<210-DNA
<211> 1445

<220

<212> DNA

<213> unknown

«220>

<223> p_0775
<220>

<221> startcodon
<222> (707)..(709)
<223>

<400> 12
gatttgcggt tagttcaacc taacaagacce gctattgata cggegggett acacacgatt 60

gaacatatgt tggctggatt attacgtgat cggatggaty gogtgattga ctgctcacca 120
tttggttgtc ggactggttt tcatttgatt acttggggtyg aacatgacac cgttgaagtt 180
gctaaggcat tgaagtcctc attagaattc attgctggec cagctaagtg ggaagacgta 240
caagggacga ccatcgatag ctgtgggaat tacaaggate attctttatt ctcagctaag 300

gaatgggcca agttgatttt atcgcaagga atttcatcgg atccatttgt acgcaaagic 360
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<213> unknown <220> <223> [p_0854 <220> <221> startcodon <222>
(643)..(645) <223> <400> 13 cctaattggt cgtacattga aacttggacg cctaaatctg
ccagttcctc accaaagttt 60 tcccagtatt cgtgattgcc accagggceca ccgtgtagac

wiiagiaaligaatgtcgect 120 Pagina 13 WO 2005/040387  pe1/NTL2003/000733
PCT/NL2003/000733 P211063PCT.ST25 ttgccctgag tattcgtcca

taaatggtag ccattatcca gcgtgatgatitgiegstects¥8@ tgtttcaaat gatcacctaa
gttoapiEgeantntaanin taleRaERRLOIGITANESS BI0 cogeagdyicaaiigagactag 420

ageri9¢aMCalRaAda5H G InRYIB0RIA ligeiaagd 3@ {egdiedsdeathaactago
aatcagtacg gtcgcgtcat agtagctgag catgggaggg 360 gaattcggtc gaaacgatat
e RN L E e eeo éﬁﬁﬁt%%’&égﬂfﬁg@%ﬁ%ﬁﬁ'&%\ta“c‘f& %ﬁﬁ%?gct 40

caaz:ggteggtatgaiyalagaR caAgiticay tegiaty g dAfancogalgaatatt 600
gtgcCRLRRUG ta‘t‘?g?&@taQ%Qa%%%%ﬁ!%ﬁ%&?ga%ﬁgﬁ%%%gfégé%ﬂ%8&9@9Cac%%o

aaagatgtaa tattacattc tttaaattca aftgcggtta gttaacc atgaaataat
CTotGiEehdcRr Aty st TaRtTada e P Cadas i caaEIEg ERPEE 0 Hifttacg T
rgatd@4iAalcon ageReesscecg66tasta €apataacia-gitlggcasan: g0 pacttyCcas

tcagtcgaac ggctatttqg aaattagtqc aaggattgca ageggcggge 780 catact
saagds ks GreEatiaty SLEo A A e A s age i Lo i)
ggatdtgantasgtogettungey ttacedtcgddtyuitiac Tyettrva 900 Weggttgatt 900
BT IS T T i Ao SRR S S A
a90 45 AL nE G AR RS AR L THa A A OB e 107
attag@egiacacgciogtigttgaceacgagt actgegaiatstcgitgeseaagasuciggaa 11080

t caggi%%é%%&%c Cg%[ %%Cg% ékcc%té%gg gt EQ:Q%E%%@%J ﬁgﬁqgggg}ac%%&aq§ @é:czj_'zoq_’mo

atc agaagdcatc actagtcttg aaacggggca aatttcagca 1260
tgtagptertattgIsaatefjc SEEASORAR RARRICAGEITREEAERMS derrségeat 132400
tecc@RRE099GH GG ALY e caieraar getgidagasaeapicage drig¥ag 1260
caa%é&%%gt ggcattctag aagatccatg gcagggogey ccotgecgatg cgtttgaccg 1320
gacgaaggece ttagctgata cgccggatac goecaacgact ttggaaatca ctttfgaégc 1380
tggggtgcca gttgcotttag atggtgaatc acttaaccta gctgatttaa tcatcaagtt 1440

ggatc 1445

<210> 13
<211> 1464
<212> DNA

<213> unknown

<220> -

<223> 1p_0854
<220>

<221> stértcodon
<222> (643)..(645)
<223>

<400 13
cctaattyggt cgtacattga aacttggacyg cctaaatctyg ccagttcetc accaaagtit 60

tcccagtatt cgtgattgece accagggeca ccgtgtagac ataataattg aatgtcgect 120
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ctactgcggc gctttttcaa tagctatggg acttatcgta gtgggacttt catggacgct 1440
tatcggaaac tctccatggt gatc 1464 <210> 14 <211> 1270 <212> DNA
<213> unknown <220> <223> Ip_1058 <220> <221> startcodon <222>

wBAds B4y <223> Pagina 14 WO 2005/040387 PCT/NL2GQ¥R9dxR00733
P211063PCT.5T25 <400> 14 atgtttgtaa cgtgggtcga acaagctaat

gaccgaattc caattcaata cactcgtegh £@38€aa8t99tg cacctgacag tagttaccta
ttgccctatnaRgy erytigrarggygitatal 2ot cotg ettt datmjagteasttatyca 180

tgtrtRGILLCEARA CoANgLE Ag9Qitecaa 480 HACagicalg:digacesaags clagtatass
ttttgagta atatcttcaa tatgcagtcg 240 acgactggtg ctattcttta caccattctg

¢)
gCaggatty ARITCACHIR FEialgey R BT AR Sy  ateifdad i geicRifag 300
tcgtgaaciacaaa ageagggong piatgtiget dof cagtatitggercagotaaggm jagtcaagad
tgggtttcaa aattgttaat gcogactaagt 420 _acqggtcggt cictacct tggattgatt
seat R R e S B I 0
trratggauegagit taksattegt (g tRigoR S0 tyttctifashtdaatcyetaatetthaggaso

accgatiggigalgrArcyidaciaiaicyaliealRaticottagtsaaraaaighaligagoagas o
ctcaacacat ttgt%catdt%a agga %aaaa 660 aacatgtcaa caatgaacct gattttaat

cteagigatth &Y bR T2 Ge At A A e A Htgatdtt®
atgaagtaeatgicgactggagadagettgcgl B@agongocaia@gaacyagacoca 660

gttttgﬁa‘(g@tg@&%gg&%agﬁ{@g@g@&g@éa{&9%%38@&8%%9&@%%8&9&%gacg??tgt

caCtaacggc atcgtccgig atcggttagc tgaagcggat aCtaaaaatg gtttcctatt
cgactigaigoHERICEaRAEaSRE HFANR ABRHEHER  BPOBH" HitACASEREEGRIaagattd
catacta@trpgeegceigedoogs teateraeat tggtatigasy §020 reecgeagiaglgttgaany

actttcc%%t Cc %'gttatct gce acttg cgg‘t:%caact 1080
gcgecggtga tlga cge gttt gcgTtt cCgt ttgatttgac cgtgctacca 500
acggttgatt caacgaatgc ctatttacgg cggttagica cgcagacgcc tttagcactt 960
ccgaaaatcg tggttgcgga tacgraaact getggttacg ghcggteggg gogggeattt 1020
tattcgccag cacagactgg aatttacatg agcattgggt taccactcag tgaccagaag — 1080
gegttagacg ctegittgit gacaacgagt actgeggtag tcgttgecca gacgetgecaa 1140
cagetgtttg cggttgacgt ttcattaaag tgggtcaatg atgtgttagt caatcatcac 1200
aaggtggttg gtatcttatc agaaggeatc actagtcttg aaacggggca aatttcagca 1260
gtcattatty gaattggcat taacttaaca acgacagett ttcecageget actagegeac 1320
aaagcgggeg cagtogtige caatccaaat ggitgtgacgc gcaatcaagt gatttgtgag 1380
ctactgegge getttttcaa tagcetatggg acttatcgta gtgggactit catggacget 1440
tatcggaaac tctccatggt gate 1464

<210> 14
<213> 1270
<212> DNA

<213> unknown

<220>

<223> 1p.1058
<220>

<221> startcodon
<222>  (673)..(675)

<223>
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taccataagt tgtacaacaa gcctaaggta gaaggaacct gtgatgtgtg tggcggtcat 1140
gatttctatc aacgtgatga tgacaagcca gcaaccgtta agaatcggtt agacgtgaac 1200
attaagttga acacgccatt aattgattat tacggtcaag aaaagttact ctacaatgtc 1260
WIRLYGmes71270 <210> 15 <211> 676 <212> DNA <213PURRAGWRE/000733
<220> <223>Ip_1319 <220> <221> startcodon <222> (391)..(393)
Pagina 15 WO 20051040387 BEH$RIF063A300733 P211063PCT.ST25
<223> <400> 15 aaatcgtgat tcagttacca tgtatctatt tcctatcaac ggcggggccc
. ctggttgcga 60 ccgcgattgg gatgatggtt gcgagtctga tggcgatgta tgatttggaa

atgtt%@ ACtHegl - SaaltegeacIgarala Haccandarleaatlcgaqyitiagttat g0
tcgattttaa 180 cgtacgtcac ggcacgaita gttgtttatg ggctgaactt tgtgttgaat

gcagcwéaea@fagmga%ega’fé JttethARe GoRRATAT o dtiiegc tddtagtgdd
cctgtgittacgitigdgby acttageact epultaaggo-atggctgatt toaigatiag mcgaaag ctigo

tccaggﬁgg%%%%‘%%ag ggll-a a‘é&&a&%ﬁ&traa%gc%g?&té atQCé’a a% at?%"’t‘g;}%%

acatgcgatg 420 cgaaftggca cgc tca agtacgtcgt ctgattaa
acgacEaif cEERt 4SOty RRHGECAE A AREI AT ChdaeaaE b AteRtsce Eagtgtifc
gttca&'@ﬁttﬁaﬁé@ Gat0Fcdtdc RagiceaitcaanCagiasdickritatg tgatgaataa 360

T e R R S S

acggtek2>doMA ta@E3 sgugknowwm tccttgattc cattattage thctgatatt 480
tggggteteg atgaatcaat cggtitaggt gggacgagit tactaatcgt tgttggggtt 540
gcccttgaaa caatvtcgtea aattaaagga ttgatgatga aacgtgacta tgtcggtttc 600
attcgttaat cagcgaatgt gttggggaga ctcaacacat ttgtgcattc aggaggaaaa 660
aacatgtcaa caatgaacct gatittaatg ggattaccgg gtgccggtaa gggtactcaa 720
geacagaaga ttcttgaaga tittgatatt ccacatatet cgaccggaga tatottecgt 780
gcagecatta agaacgaaac gaagatggge ttggaageca agaagtatat tgatgeaggr 840
aacttagtac cagacgaagt cactaacggc atcgtccgtg atcggttage tgaagcggat 900
actaaaaatg gtttcctatt agatggttac ccacgtaaca tcgatcaage tcatgetttg 960
aaacaaatcg gtgaagaact caataagcca cttgatgggg tcatcaacat tcatgttgaa 1020
ccegeagtac ttgttgaacy actttcoggt cggtttatcet gecggactty cggtgcaact 1080
taccataagt tgtacaacaa gcctaaggta gaaggaacch gtgatgtgtg tggeggtcat 1140
gatttctatc aacgtgatya tgacaagcca gcaaccgtta agaatcggtt agacgtgaac 1200
attaagttga acacgccatt aattgattat tacggtcaag aaaagttact ctacaatgtc 1260
gacggtgatc 1270
<210> 15

<211> 676

<212> DNA

<213> unknown

<220>

<223> 1p_1319

<220>

<221> startcodon

<222> (391)..(393)
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<220> <223> |p1602 and Ip_1603 <220> <221> startcodon <222>
(116)..(118) <223> Ip_1602 start codon <220> <221> startcodon <222>
(1021) .(1023) <223> Ip_1603 start codon <400> 16 aagggcgtgg

VXC/(\? g) gcagttgcaa gcaacccttg aaggtgctga aaagacgctc %1’?&%@/&0@733
O 2005/040387 PCT/NL2003/000733 p211063PCT.ST25 actaagatga

tgaatgaaaa tggcgacgaa gttccapig ageaagagascgccaatgaa 120 taagcaatta

ttaactgaat ttgaatccaa gtggcgtcct cagattaatc agtatttaga 180 tgagcagctt
<223caagcegtgtt ctgaccaate aaccctgact gacgeeatge gttatteggt 240 actagcaggt

ggcaaacggt tacggccgtt attgacgtta gccattttag atacttttga 300 tatcacaacg
<400-2C9gctgcaa acttgcggge aagtgtggece gttgagtiga tgcatactta 360 ttcgctaatt
aaatc@aﬁg-at@ﬁbm@cg@t@&%@@t%@%@a@g@é‘cg@g@g@%é@@cggctaace‘@t

taagttt acg tt ccattctt ctttacaacc 480 gttgactttc
cege gaa?ag %gggg%%ﬁ% g%g%ag %y gﬂ%%gé%g 8%%%%%%&95%%%&9%&5
gaattg‘ggtﬁgw@amawm@wgam@%Hggttaa@ﬁgmgatgbﬁﬂﬁmttgga@@
cgta@@@&@%&%&&%ﬁt%@89&%08&%89&993{8&%%999%% C6d§:g ta 240

gggcgtta attcactacg ctgtccaggc agggttgatt caagctcaag gcaaccaac 720

agac §hEE HtatBaatatgG R S E R Ao A HTGEGHEE ARARREE§ET780 300
acttetgaiattttagaﬁgtmcgam&tgf‘gh@:@gﬂﬁ@&@@ﬁ%@%@%@@@ﬁ@@&gc 8460
gacg g%%‘?}f&ag gg 8 at%agt%c tCC%gggIEt ag{%ggctt g.gc cacC gaaca gtt 4880

agaacaa gtaacag ti¢aaacqy tdaaa getagtgety 8f§at acg
cgaat{ggeatgaetongtil cayTintcrnc Yiatlitacs gAuaBTat ttagatitagat020 480

ggtga@m@aﬁﬁé&?@%gggﬁcﬁgﬁgaﬁ&%@E@?&%@ﬁ%@%@gmgaa 1089
ctaagc gtgccgtaat ggccggtgaa atcttaggtg tcaacgaaga acgcttagat
TRt OA BN AR LS AR BST S SAEEA (AaleR BLCieags 600

_ gtcagecgatgeecdb2@@a ttccgctgeg aaaacgygtga tggacctgtt caatacgacg 660
gattttcgtg acgatc 676

<210> 16
<211> 1393
<212> DNA

<213> unknown

<220

<223> 1p_1602 and 1p_1603
<220>

<221> startcodon

<222> (116)..(118)

<223> 1p_1602 start codon

<220>

<221> startcodon

<222> (1021)..(1023)
<223> 1p_1603 start cadon

<400> 16
aaguycgtogy cacttagcaa gcagttgcaa geaaccottg aaggtgoiga aaagacgcto 60
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tacgtttcac gtggcggtct caaacttgaa aaagcactca aaagttttga aattgacgtg 1260
accgacaaaa cggtcctaga tattggctcg tcgactggtg gttttaccga cgtggtttta 1320
caaaatgggg caaaaatgag ttacgccttg gatgtcggta gtaatcagtt ggtctggaag 1380
wiaecgsaaagatc 1393 <210> 17 <211> 887 <212> DNA <208HNuingwn’33
<220> <223> Ip_2031 <220> <221> startcodon <222> (128)..(130)
<223> Pagina 17 WO 2005/04Q3876RCT/RE2Z003/000733
actaagy g3 ORNBEIPASRILISSAN097 T AGAGEy2RaeaBE G HotRtGR 120

taagcildacoaaaicagestasopiagiatatatpg iy riatcgagegrgacgancageggtacaagsg
ttcaaaatq tttgcqggtca attaaggagt 120 ttttgtcatg caggtga; ttaaagta

02 e S U 0B e e e e BE S 240

actagegiyicasregifatato sycaagityuad) iy ansejgeregebdegadge 300

tat caClGRYILINLR ArAG0GCRBGEIRRCIIYBBRCINIER A g £ CRgAIEEa ICag R

ttaaacacac tgatccgcag caagtccgtt atttaacgac 360 aattgatcaa aaaacggcat
ttcgC@éﬁa@?ﬁjﬁﬁ@?&&gé@ﬁ@&&ﬁ?&t&?%‘E@i’é@%a‘:&%t%‘i&@%t%%%%%&@?‘éggtg420
gactagcedgcoact: geanacgiit giegatcagt taatigity g dQoattacacgtacaaacygtyep

gttgaggtcég Qa@%&%%c@??ﬁ%%%& %5%%?85@%%@cﬁ@é‘éaE%ﬁQc%%Egaat%zm

actatggtca taaccggtit gaaatcatfg aagtiCctaa 600 ggcggaatta gatgctgaaa
cttagpgiaie RucIEEg §EIURGEEE gL 5§ S 02 3 AEREH2R Eigg ct@4ee

cettgRCIENG Slalcrataldpaarlo o gegradtiaghd 20 16atgelg 98.ga6Ccgg3@ac
aacgctc ctttccaacg%gccaac ttg ctcacgggcc 780 caatac%ﬁ%%

S R RS e e Gt R T T
cgtgcatggecttagtiigyacgaaatgitge gt gidan 88oac@toec 1&g atttacga 780
tgatatttta gacgtgacga gtacgcctge tcagttagga aaagcetacge ataaggatge 840
cgatgagcat aagaatacgt atccaggttt gotgdggett gcaggogcac gaacagegtt 400
agaacaégcg gtaacagcty ctcaaacggce gttagtaaaa gctagtgetg ctagtcaacg 960
aggcatggge ttgcttgecag cttttctaac gtattttaca gattaaggac vtaaatttag 1020
atggaaaaag aacgagttga cgtattatta gtacaacaag gattatitga tacccgcgaa 1080
aaggcﬁaagc gtgcecgtaat ggcecggtgaa atcttaggtyg teaacgaaga acgcttégat 1140
aagccgggca tgaagatace agtggeaact gaattacalt tgaaaggcaa accgatgeee 1200
tacgtiteac gtggtggtct caaacttgaa aaagcactca aaagttttga aattgacgtg 1260
accgacaaaa cggtcctaga tattggctey tcgactggtg grttttaccga cgrggttita 1320
caaaatgggg caaaaatgag ttacgccttg gatgtcggta gtaatcagtt ggtotggaag 1380
ttacgccaag atc 1393

<210> 17
<211> B87
<212> DNA

<213> unknown

<220>

<223> Tp 2031
<220>

<221> startcodon
<222>  (128)..(330)

<223>
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<211> 1038 <212> DNA <213> unknown <220><223>Ip_1019 <220>
<221> startcodon <222> (187)..(189) <223> <400> 18 gtcgtccaaa
gtttatacga ggacgacgtc ttaaatcgtc gggaagcgca attgatttta 60 gtggcgattg

WE5aRIAYaG gttaggatta acggaccggg acttagaaaa cagtctgcgg g@Pn 2003000733
gcccggataa ttatcggaat cttgaaccac ttgecgttacg aaagctaaag aaagcgagga 180

atcgcaatgg ataacttatt tacacctagh gasaaeaoig gctggtact ggcacaggaa 240
Pagina 18 WO 2005/040387 PCT/NL2003/000733 P211063PCT.ST25

caggccaaat atttcaagca tcaggcagtt ggtacggagc atttgctatt agcattggcc 300
<400>atagaaaaga atggaattgc taataaggtg ctacaacaat atgccgttag tgaagatgac 360

tCCagAHgRHRAMG RY SR L RE FUR YRR A IAdeA gL I gt ARy at 428
ttatcasetacigeeatateageraraguccanagaaatitghegoligaeya toaigaagca 4800

aac ctc tgccaacaa gatt gaac aacatttgt tgtta Cgat ctctctgat 54
e e R e LB e e o 180
accaagegiicytay teycanget aygttteactgacgceatga yizrgtgcaacgggtaastgcg 560

tgcaat§§daateaetgtagcasdan aacloaandraedceracsd fagaticlal Agegeacaal
720 ttgacccaat tagccagtga acaggaaatg gacccggtag tagégtcgttc caaggaagtc =

CCAgRBEr R ARGt EERRR TR GrE ALY csg By At At AgGteR Fttggtgd
aattg8éhccagagyity yoarganiysAaiogorgaatygiciagaaa aasagategta 420

cttt 999889%%%g8t99t@8&%&9&@9&%@%@%&%&%&%‘9 %%%E%%ﬁtggg%%

attagtcg gggacaaagt atcgiggtga attcgaagac cgcctgaa gtgattga
attacRiH5AIEARATON G ACUSTGGES lEAAEEACROISTRBDOSCRY €2933a1tHD <234

aaata@ﬁﬁég cgtttgaaty actatggtca taaccggitt gasatcattyg aagttcctaa 600
ggcggaatta gatgcotgaaa agatcagttc cacgcggatt cgccgogotl tggacgogoy 660
agatatcgat acggctaacc ggttactggg ctatcaatat gaaactgccg gegaagtagl 720
tcatggtgaa gcgcggggec gaacgetcgg ctitccaacg gecaacgttg ctcacgggece 780
caataccegg gtteccggaa ttggcattta cgcogacgatg gtgcagattyg gogacacgorg 840
ggttatggga atgocctcag ttggacgaaa tgtcacgitt ggtgatc 887

<210> 18
<211> 1038
<212> DNA

<213> unknown

<220>

<223> 1p. 1019
<220>

<221> startcodon
<222> (187)..(189)
<223>

<400> 18
gtegtecaaa gtttatacga ggacgacgtc ttaaatcgtc gggaagcgca attgatiitta 60

gtggcgattg accacgagac gttaggatta acggaccggyg acttagaaaa cagictgegg 120
gcceggataa ttatcggaat cttgaaccac tigegttacg aaagcotaaay aaagcgagga 180
atcgcaatog ataacttatt tacacctagt gcocaazagig tgotggtact ggcacaggaa 240
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<213> unknown <220> <223> Ip_3055, Ip_3057 and Ip_3058 <220>
<221> startcodon <222> (983)..(985) <223> Ip_3055 start codon <220>
<221> startcodon <222> (714)..(716) <223> Ip_3057 start codon <220>
Wi 2oz 8lgggsodon <222> (324)..(326) Pagina 19 WO 2005{pAP38 4003/000733
PCT/NL2003/000733 P211063PCT.ST25 <223> Ip_3058 start codon
<400> 19 agttttgaat gattaatata ggcaateast gaggtttctt attaaacggt agtgattgcc
caggBRagttgigetaaegegtiy taettty aigyegglieay e §asygtog agatgupgact 12100
atcgﬁ%@ctg@g@%ggmgagegggmammag{&%%@%a%9&5@9&&@& 186,

tgatagtagc aactgggtgg ggcgtttaaa aaattaaggg ttatgcctaa aaacaacatt 240
attcﬁ‘é@é@&g%a& HHGER A Y4 dpatid HHAYACAt At WGt E atag fgRReacy 30620
acctataed,gwmggawmgmg&ma@gwbameﬂ@ét&@dm@t 360180

tagcaatt t ttct ttct tc tcaccg 420
aaac gt Sgt téé%ggtt ggcg (%ag%tlgg 6%3 gggc a?ggg tcg(,gcgg 48(340
9aaaﬁg’é&&a’t@@@@‘%@&&a%ﬁg’g?g@ﬁcéggt@g@%é‘éttﬁwﬁtﬁ(?@Gg@Caaagacga;at 5400
aaagElgOtiotet GUAlCREOIG Statcastgatiicatat Caalsaosaa tHRkRas288;600 seo

atcaagtt%a agcaattacg attg atacga gtaagtctgg cgaatatcaa tgggCCt tg 660
9Ctay Sy AL AR Tt g G- LR eRA %%‘ﬁé%ﬁt&%%%ﬁ&%aﬁ%&&&fﬁéﬁcg 7%
ttgacacgacaapa agitgaadativggeagts gy geraltaigagoeageagasggiaacgitac 780
aaac&%%%%ggé%gaa%gc%%@%q@&9%@5&98@&%‘3%@é %%989%%‘%5%939" gg‘&
aagtacattc aaccgacttg cactttacga ctgagttacc cctigaccaa ccgcaaacgg 9
ccaggggttg ggaagactge aatcgocgaa ggtctagcce aaaagategt ggccggtgat 200

gtgccaacty atatggeaga taagegetty atgatgeteg atatgggatc attagtoget 360
gggacaaagt atcgtggtga attcgaagac cgcctgaaaa aagtgattga tgaaatttac 1020
aacgatgocc atgtgatc 1038

<210> 19
«211> 1912
«212> DNA

<213> unknown

<220>

<223> T1p_3055, 1p_3057 and 1p_3058
<220>

<221> startcodon

<222> (983)..(985)

<223> 1p..3055 start codon

<220>

<221> startcodon

<222>  (714)..(716)

<223> 1p.3057 start codon

<220>
<221> startcodon

<222> (324)..(326)
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tgacggtacc aactgatcga gccggtgaat tttactttag ttgtgggatg gacatggtga 960
gtggcaaggt ggtgattgcg taatgaacac gacgaaacgg ttttggattt cattaatatt 1020
ttccctgeca ctactggcta atatgatttt gatgcccttt ggctggatgce tccecgggtgg 1080
wealigoaeessagttgattc tgacgaccat cattatggct gtttcggctc ggccagiggting 2édB3 000733
gcaaagtgcg tgggcgtcct ttactaagca ccatgtcaat atggatactt tggtggcgat 1200
tggcactgcg acggcttatt tttacagctataegeaatgigcaacagggc aagcagtctt 1260
<223>ctq%§?€5%t 9%59%%%%8 ntgaccacttt cgttttgctc ggccaagtct ttgaagaacg 1320
aatgcggcac aacgcgtcca gcgcggtcge aaagctagtg ggcttacaag ccaaggaagc
1380 ggaagtgtta cgcgatcaag aatttgtaaa agtgccgttg gatcaagtag tggtcggcga
<400-1440 cattattcgg gtcaagccag gggaaaaaat tccegttgat ggtgtaatta caactggccg
agtttls00 cidasygtegetgagtcactigyyrcygytagateaptedgtcegguetienrc 60

ttttg@a&%g%%glégg anaceelglc ggatisgrcattagiag irataqgrga ditcagtisy
aagctagcaa 1620 ggtcggtgac cagacaatgc tggctcaaat cgttgagctc
aataagigas S33RP ATt SACAFIEHO HESdGLaePataantifc toareafdsa 180
tgataggitictgat adetitgtgepaatigioet 146 aatiatigeiategtiacehietigagety 240
ttttc ttgaatgcta gectcgcgaa 1800 tgccttgatt tttgcggteg ctgtggtegt
e s s Lo o mdoy 300
ataa lpOTFANLZOE 3300 783 A PR PR TYEAS ddE fetfdec YUy 360

tagcalBgiACRITLGHIA0ILE ARYRI04A08:I 491 2 4t 200 0 sdbke B <212p
DNA <213> unknown <220> <223>3I§ 3288 <220> <221> startcodon

COATTISUT, VORAF (e 29534 LY G S T AR IRt RT g =Rt tg e *8°
agcaagacgtgstygmaaatagtagtyataggtit GG catcgg ccagedggtagigogatgitacycco 40

ctggrRf 9SOl GecRegaR g ALY t%%@c@g%fc%ggéa?&%%c%&ﬂgéﬁécaﬂ600

~ cgactgtgtc agggctaatc ccgicgccag 1

Pagina 20

atcaagttga agcaattacg attgatacga gtaagtctgg cgaatatcaa tgggectgtg 660
ggatggacat gtttcatgga azaattaatca ttaaatagtyg ggaggaaaat caaatgageg 720
cacgacaaca aatcaatatt acagtagacyg gccattatga cccagcagaa gtaacgttac 780
aacaaggtgt accggcccaa ttaacgtita cgcgcacgag tacgcagggy tgcttagage 840
aagtacattc aaccgactig cactttacga ctgagttacc cctitgaccaa ccgcaaacdd 800
tgacggtace aactgatcga gecggtgaat tttactttag ttgtgggatg gacatggtga 960-
gtggcaaggt ggtgattgcg taatgaacac gacgaaacgg ttttggattt cattaatatt 1020
ttcecctgeca ctactggeta atatgatttt gatgccocttt ggctggatgc tcccgggtgg 1080
tgattggacg cagtigattc tgacgaccat cattatgget grtitcggcete ggecgttett 1140
gcaaagtygcg tdggegtcct ttactaagca ccatgtcaat atggatactt tggtggegat 1200
tggcacigey acggoettatt ttiacagett atacgcaatg gcaacaggge aagcagtctt 1260
ctttgaaagt gccgcacttg tgaccacttt cgttttgctc ggccaagtct ttgaagaacyg 1320
aatgcggeac aacgegtcca gogeggtcge aaagetaghty ggettacaag ccaaggaage 1380
goaagtgita cgcegatcaag aatttgtaaa agtgoogttg datcaagtag tggtcoggoega 1440
cattattcog gtcaagcecag gggaaaaaat tcccgttgat ggtgtaatta caactggeeg 1500
ctcaacggtt gatgagtcaa tggtgacdggg agaaagtaltg ccggticaaa aaacggtgge 1560
ggacgctgtc attggtitcaa cgattaatag taatgggacc tttcagitca aagctagcaa 1620
ggtcggtgac cagacaatge tggctcaaat cgitgagctc gttaaaaaag caczaaacag 1680
tcacgcaccg attcaaaage tgaccgataa agtttctgat atctttgtge ¢gattgtget 1740
_aattattgct atcgttacct tcttgacctg gtatgiiftc ttgaatgcta goctcgcgaa 1800
tgccttgatt ttigcggteg ctgtggtcgt gattgooige cegtgtgcge taggtttage 1860



ttcacccaca ctcagcttag atacggccaa cgcgtagata atccgggcac gcgtcggatc 240
accaagtgcc ttaaagattg cggtgatccg actcaactca tcagtcggcg gcatcagttc 300
agccaaccgt ttgacgatca tttcatggtc catttcattt tccatcataa actccaattt 360
velPRlgaRastigtcatgta agegtgttac aatacacatg aacagtcatt cataigitg 43000733
ttcattcata tttaaattat agccataaca aggataaatt caactaagaa gtaggtgatt 480
_catatggcac acagccatca aatacaaqage@gaceascg ccttcaagat tggggtcgec
tacgcEy Ceragiaatuocticadtgicctig gaagot ygotaggeft tgmagegg ctcactggd@lz
. 600 ctagttgctg atgcaggaca caatctcagc gacgtcctgg gcttactgat ¢ 651 <210>
<210>2P&211> 2053 <212> DNA <213> unknown <220> <223> |p_3303 and

<115 1P3305 <220> <221> startcodon Pagina 21 WO 2005/040387
PCT/NL2003/000733 P211063PCT.ST25 <222> (1022)..(1024) <223>
<212> 118863 start codon <220> <221> startcodon <222> (394)..(396) <223>
<213> IpuBRwstart codon <400> 21 ctcattgtac tgaataagtt tccgttgagt tgaatcgtta
gcgattgcgc tcaatgctca 60 tatttggggt agctggcagt gatgggggag ttgtcaaaac
gagagacagt agcgctcgga 120 ttttgagagt caggcgtaaa tggcgtacgt ttggttggtt
<220>agaaaaatcg aatgctagtt 180 atcaatcgat aaggtgattc agctcagtct aaggtactag
<223>9tgHogifkacgaacttgg 240 ccattactaa ccgctaatac gggctcgtgg gectaatgte
atttaatttg gacagtatcc 300 gtcataacca tgtaaaaatc atgtaaattc gggagcaata

<220> attgttattc tagcagttac 360 gtgctatgtt attatcatat tttatgaagt ggagtgatag

<221-ttatggeteadgatitctgtg 420 ggggatcggg ttaaatgtca aaagaacggce aataccgatt

<9725 atgggtigtg_t%gja\agtt 480

Pagina 21

<223>

<400> 20

ctaattatcg gettettcag cgtgagotge gacctdctga aaaatactaa tgatatgttt 60
atcggecage tggtagtgca cgttacgeec attgeogegtt cccacaacta attttaattg 120
ttigaggace gitaactgat gagacacatt cgactgtgtc agggctaatc ccgtcgocag 180
ttcacccaca ctcagettag atacggeocaa cgogtagata atccoggycac gegteggatce 240
accaagtgec ttaaagattyg cggtgatccg actcaactca tcagtcggog geatcagttc 300
agccaaccgt ttgacgatca trtcatggte catttcattt tccatcataa actccaattt 360
ctaattgaga trgtcatgta agcgtgttac aatacacatg aacaghcatt catatgtttg 420
Ttcattcata tttaaattat agccataaca aggataéatt caactaagaa gtaggtgatt 480
Catatggcac acagccatca aatacaacaa cagaccageg ccottcaagat tggggtogee 540
Ctaaatactg ccticattgt cttggaagct ggctacggtl ttgogagogg ctcackggece 600
ctagttgetyg atgcaggaca caatetcago gacgtcctgg gottactgat ¢ 651
<210> 21

<211> 2053

<212> DNA

- <213> unknown

<220>

<223> 1p_3303 and 1p_3305

<220>

<221> startcodon



gaaaaaattt acgagaactc cgccttcgtc acaattactc attatgattt gcgggatgat 540
attaatgtgg cggaacttca atatcgggca gtgatcgcect taaagaagat gaaacccgct 600
aaaccgactg ctggtgaagc gaagcagcta caggcagtta gtgcggccat gttagctgaa 660

waasltaagasatatcgatgc aacatgtagg taatgggttg ttcaagaatt tgatietigRy 526/000733

acaacccatt tttagtttgg ctgcaaagct tttcggtgtg atggagtgcc ctggttggga 780

ctgattttat gatgattaga ggccaactga citaatgaiastegtccgtta gagetttaac 840

<222>ag@£&g§ta Eg %jaatc attcacgcgg gtgttgttac aagctaattg tgcacgtctc 900

tttattcg

gt gtagcaaact tttttgttgc caatctgact tttagcctgt acatcattgg 960

<223>1tidRaki§ atERty gERECRagtagtty ataactgttc taaagtaagg aggagttttg 1020
aatgcagaca gctaatcaaa atgtaacgtt gacggggcgt cgacgcttct ggttcatttt 1080

<220

tacgctgttg cttgggactt ggaccatgtc gatcagtcag tcttccttgt cgacggtcta 1140

“cccaacattt atgcgegact ttggceatctc ggectcaace gtgcaatggt taacgaccgg 1200
<221>ctttatgttg@atmatggtcg tcatgatgec aatcagtceg tggttgttga ataatattgg 1260
<222>gtt@@g?aa(§t§ag50ttag ccgttttggt gcttttcgat attggttcaa tcattattta 1320

tttcgcaccc agttttggtg tgatgatggt cggtcgccta attaaagcgg cggcagttgg 1380
<223>cqigett e ceiigtate % Rtccatttt actgacgatt acgcccgagg aaaaacgggg 1440

tagtacgatg ggtgtcgceg ggtiggtcat gggatcagea ttagcatctg gcccgattat 1500
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cigaﬁt@@ggt%gﬁmg@@gm@%g@gﬁg anacegetto tgaeaicltcateacgnt ta60

atcctaa tta tttcac aac

88%‘356@&

caacttt

cattgeat ageud

HREE&E

atcaag

SR80 e

%tga’t

60

g tcaataagcc 1620
tieSECGP 380

120

ttttg@ge@aatgagcattggaaaa@cocaeagtgamt@yamg@agg@gzgguamgmgt 17430
atcadiCgtAca Geagiagcl actiiactia I

ggaactacgg gtcttaaaaa catttaatta tgacttagcc attttcctaa cagcaatctc 1

CCatiGEAGtdGEs Gl Ry e a8 A% c At T AL A tatARERER SRGRSEGAaC1920300
gtca@gtgtcaeradtegiticag geatgicacidgigectogt-aegatastic teagiagttdO80 360

accegett act
gtgm%%%tt gag a

s R N A s,

gccaattt, C&Eﬁ‘&%%@tc%ﬁggé‘&&@o& 340

googaInkeOMaaatgtca aaagaacgge aataccgatt atgatttita

gaaaaaattt acgagaactc cgocttcgic acaattactc attatgattt

attaatgtgg
aaaccgactg
taaattaaga
acaacccatt
ctgattttat
agattggata
tttattcggt
tttcaatggt
aatgcagaca
tacgctgtty
cccaacattt
ctttatgtty
gtttaagaaa
tttecgeacee
cgtgetgttt
tagtacoaty

cguaacttca
ctggtgaagc
atatcgatgc
rttagtttgg
gatgattaga
tttaacaatce
gltagcaaact
acaatggata
gctaatcaaa
cttgggactt
atgcgegact
acaatggtceg
ttattctiag
agttttggtg
ccctegtate

ggtgtcgccg

atatcgggca
gaagcagcta
aacatgtagy
ctgcaaagcet
ggccaactga
attcacygcegy
trtttgttge
ttagtagttg
atgtaacgtt
ggaccatgtc
ttggeatete
tcatgatgee
cecgttttggt
tgatgatggt
aatccattit

ggttggtcat

gtgatcgect
caggcagtta
taatgggteg
tttcggtgty
cttaatgaat
gtgtrgrtac
caatcrgact
ataactgrtc
gacggggcgt
gatcagtcag
ggcctcaacc
aatcagrtccg
gcttttcgat
cgytegecta
actgacgatt

gggatcagea

taaagaagat
gtgcggecat
ttcaagaatt
atggagtgec
ctgtccgtta
aagctaattg
rttagectgt
taaagtaagg
cgacgcttct
tcttoottgt
gtgcaatggt
tggttgttga
attggttcaa
attaaagcgg
acgcccdagg

ttagcatctg
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tgctaaagtt
gcgggatgat
gaaacccgcet
gttagctgaa

tgattcttiga

ctgattggga -

gagctttaac
tgcacgtctc
acatcattgg
aggagtittg
ggttcattt:
cgacggtcta
taacgaccag
ataatattog
tcattattta
cggcagttygg
aaaaacgggy

gcccgattat

420
480
540
600 -
660
720
780
840
00
960
1620
1080
1140
1200
1260
1320
1380
1440
1500



<220> <223> 1p0800 <220> <221> startcodon <222> (797)..(799)

<223> <400> 22 tcggcgggtc aacttaaagg atggtttcgt tcaagttcgc aacggtgaag

cctggatgca 60 aaacgttcac attagtccgt ttaaagaggg taaccgttat aacgttgacc

WwleRaARIssE20 ccggaaactt ttgttgcaca agaaagaaat cagtaagcie gidesdsaddss

cgatgactaa 180 gggtgtgacg attattccac ttaagatgta tctcaagcat ggatttgcga

aagtcttaat 240 tggagtcgct cacggpapacgagastacga caaacggcaa
ttoccggatdr gagatgaggecgaaca ity agagugioad atcoecugyy ttatgaaaggt 1560
ggcaat&@%g%&a%%%%%{é&g&%gcﬁa%g%égg?t%@&?g%fga%g99%&9Ca%go

tcataaaaag gtcttccaag aattaattcg cttggaa gacctttttt agtatgtgtt

ttcasgagEAgRt EYIEo G b Ry aE A B tR g C A RER 0GR EATE G AAE atgh 680
Cgt9ﬂ@@@tcﬁ&@gﬁﬁaﬁaﬁ@ﬁwwct%a%ﬂ@amg@ﬂ@&%Qﬁﬁa@égéﬁtath40
ttacgaaa tc tacaa gc ttg a ttagctggt aattatgtta gcatataa
reag e e o P B W Sh ey 1800
ggaa RPN B 200306783 P2 U6 3IRTT /TS gatcabraaaiataatctc 1860

gracf3Rgaage tigaqpaal alfataticigriatiaat 20 crgatilagt Araaigaaa 1920
ttgataataa gttaattttg atatgattta ttgcatg%at 780 tcttgggggg acatgtatga

99 A ARty 45D ALt alt AR AT ¥t #4 BAHG “hEadFdatat Hctggdtat®

gaacdtgeiggtatiacegiggatacetitaatc tgaagoaast 900 cgaiaagtegyigeagaiacyn4o

aaggaggac cgcageeacce gcagctacga ccactgctgg 960 ggcatcctca

atcCaact cacaggtttt aaggactact acgactagta caacaggggc 1020

<210>aag%actcag tctagtgcga cggcgattaa tgcggcaaca acaaatacta gtgctcaaaa
1080 aaaacaggcg gttagtggca ccactactga ctcaaaggct gaacaaccgg

tatgt 2053

<211#tadgdgagt 1140 aggagaaaat gaaaacgcaa ccagtaatct cagtacctct
<212 9atigggcat cagcaagcag 1200 tcaggctaaa actggttctg gcaacagttt
ggaccaaacg tcaaacagct cagtaagtgt 1260 cgcatcgagt tcacagaaag

<213%cq Ea aaattctgat tatcaaaatg atc 1313 <210> 23 <211> 815

<220

<223> 1p_0800

<220>

<221> startcodon

<222> (797)..(799)

<223>

<4Q0> 22 .

tcyggegggte aacttaaagg atggtttcgt tcaagttcge aacggtuaay ccotggatgea 60
aaacgttcac attagtccgt ttaaagaggg taaccgttat aacgttgacc cgttycggtc 120
ccggasactt ttgttgcaca agaaagaaat cagtaagcta ggtgcagcaa cgatgactaa 180
ggotgtgacy attaticcac tiaagatgta tctcaageat ggatttgcga aagtcttaat 240
tggagtcget cacggaaaac gggaatacga cazacggcaa gatatcadga aacgcgaaca 300
acagcgtcaa atcgaccggg ttatgaaaca ftactaggca tcgattacgt tagcgttgea 360
tcgctgcace atacaacgag tatggcagcg tcataaaaag gtcitccaag aattaatteg 420
attcttggaa gacctititt agtatgtgtt gttggtggtt ctgtgccgtg gacggacgac 480
ggcaagcata tattitatat gtactgatgt agtgctcact gttataaatg tictagatac 540
tagcaaaatg gttatcagge tataaatatt ttgegaaagg tegggtacaa geactigega 600
cttagetgot aattatgtta geatataatt gtgttgatag ttaaacgogt tatttattaa 660
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<212> DNA <213> unknown <220> <223> |p_2940 <220> <221>
startcodon <222> (44)..(46) <223> <400> 23 ggtcatggct gggcaatact
ttttaaaagg ggattagttt agtatgtcaa aagcgcttaa' 60 gatagtgatg ggaatcacca

wellaesagskgggcatcatg gcccagaaaa tgacggtaca 120 tgcagcegamt 2003/060733

tctaacactc gaaccggtca ggcagtaagg atgaatggea cggtcagttt 180 agcaagtcag
tcgaaaata acccagctgt taaggeicsactastagg taacacaage 240
ttgattgﬁ&%@ﬁ%&%@@%ﬁb@%@%ﬁ%@@T@Mgﬁ@%@aéf{ﬁ@%aagé2300
cagattggpyeaaact-acytagRegAigeoRacasassGlagea argastcrataaaticasag

cttaagc aagcagccac tgaccggcac gtcaaggcaa
ereaodih dE A R0 s e T, o0
2aag90taacHadgyLgtadbe o nBo tagtgastaiigierivdagety wotttaagt: 900
gataagBQF GRETE R In0RIG AGAtaRcRAE &40 59999%?0@&%@ U 960
tacaaactac tcaggcaaag ctgaaaacgg tgcaagagac 600 Pagina 24 WO

98 CATCo s ARG SE P T TR 2605006 954 8oL FHE3P R 8 T (RS8SgCgt020
aacgacyocardayetanctigaiaggactaatyay cacgigatgatggcagaagadaa 1080
aaaaca@%%agégé:&g C@&%@Q&E@Qa@%ﬂa&%9%&%%8%933%@8%%9@@9C?ffo

aagagattat gataftgttc agccccaagc agcagttaat caggceg
A0920R AR HGTFACTBE SERTARYFHT CHRIEIEGHE coRffadlcatagass BLBE2g21 020U
tcagge Kbl 2048t <A D2 RANAG AL JFadaknaw N 22070t 2 23 RaGldd <228y

> startcodon

<221
cgcatcgaé% tcacdgaadq tcacaacaca aaattctgat tatcaaaatg atc

Pagina 24

1313
<210> 23
<211> B15
<212> DNA
<213> unknown
<220>
<223>  Tp_2940
<220>
<221> startcodon
<222>  (44)..(048)
<223> |
<400> 23
ggtcatggct gggcaatact ttttaaaagy ggattagttt agtatgtcaa aagegettaa’ 60
gatagtgatg ggaatcacca tgttaacagg gggcatcatg goccagaaaa tgacggtaca 120
tgcagccgaa tctaacactc gaaccggtca ggcagtaagg atgaatyggea cggtcagttt 180
agcaagtcag gtcgaaaata acccagcetgt taaggcgger cactaccagg taacacaage 240
ggtgcaagca ttaaccatgg ctactacggce agtcaaaacg gétatgagtg arcrygcaage 300
ggcglaaacc acgttagacg ctgccaacaa aacgttagec aagaatcaaa agattcagac 360
gcatatggge gtacttaagc aagcagccac tgaccggcac gtcaaggeaa cgaaageact 420
agatgaacaa ttggcaacta aaaagacaag ccaaactgcg gtaacgacgg cgcaagogoc 480
agtgactaag tcacaagctg ctgttcaagt agcccagage aacttcgata aggataacag 540
tgcggccaac aaagtcacgt tacaasactac tcaggeaaag ctgaaaacgg tgcaagagac 600



<222> (441)..(443) <223> <400> 24 cttgtaaaat caagttacgg acagtcggtt
tcaagaaatc actgtcagcc tttaccgtta 60 cgtgtgcgceg taataacgca ctaatttgtt
ggagcgtggt ccgccgtcga getcgttcac 120 ttaacagaaa gaaacgattt tcagcggggg
wigtiaaagidgttoctgee ggcaatgecg 180 cccacccctt tcagtaaaagEagQebieiteny 733
gcataccata actttcccat tcagtgcgaa 240 cgttagttct aaaatctcgg tcactctcat
taacccaacg gttactccca ccgcgoitzg 368 dtigitatca agcectttatt gattgcattc
gtraagagricaceEactittgaraittany SeotakdigcGartgtgemaguagiamiggt 660
_ agaatggg@eaﬁaggﬁmaat@@m@a@a@%A&gaaetfé@agg@g@@taﬁaaggamaaam

taacatca caaca ctt ctttg 480 cattaccatt ggctgc c ccgtttgcca
T S e e G S s L

agctaggauicagtamaytg ammra attcecegec@tcacaatgec 600 acgcgaaggce 815
cgccacgact ttgaatacaa ttcactttgc cgccgatc 648 <210> 25 <212> 794

<210-<2A2> DNA <213> unknown <220> Pagina 25 WO 2005/040387

<211>P(%IéNL2003/000733 P211063PCT.ST25 <223> Ip_1403 <220> <221>

startcodon <222> (506)..(508) <223> <400> 25 tggatgatgt taaagcaacg
<212-gt&¥tatcga tcttgcaaga tttaactggg gaagatgttt 60 caaacaatat ggatgccaat

<213-ttatitgatgraaggtatctt agattccatg ggttccgtac 120 aactgttact agaacttcaa

aatcagcttg gtattgaagt gcccgtttcc gaatttgaac 180 gttttgaagg ggaaacgcct
gctaaaatcg tagctaaggt cgctagtita caataaataa 240 aaattcaaat cgccgttaag

<220>tacgctgctt aatggcgatt ttttaattag ctggaaaaat 300 tgtctaatta acaactgatt

<223 12619gGAaqt aactttaatt tgccgattic cgaattacce 360

<220>

<221> startcodon

<222> (441)..(443)

<223>

<400> 24

cttgtaaaat caagttacgg acagtcggtt tcaagaaatc actgtcagec tttaccgtta 60
cgtgtgcgeg taataacgca ctaatttgtt ggagegtggt ccgecgtega getcgttcac 120
ttaacagaaa gaaacgatltt tcagcoggggy ttattaaagt tgttgctgec ggcaatgocy 180
cccaccocctt tcagtaaaaa taccgttcta gcataccata actttcccat tcagtgegaa 240
cgttagttct aaaatcttgg tcactctcat taacccaacg grttactccca ccgeggttcg 300
tttgttatca agocctttatt gattgeattc aaattcaccc actttttgat aattttatty 360
atattacgat tgttgcaaag cagtcaaggt gctaaactat cticgaatca aaaaagattc 420
actttaaggg ggattttgaa atgaaaaaat taacatcagt cgttgcaaca ctitgctttgy 480
cattaccatt ggctgccage ccgtttgeca tgaccaccac ggctaatgec gecacggtaa 540
coccaaaage cactacccat geactcacta aagcgaccca cticccocgee atcacaatge 600
acgcgaagyc cgccacgact ttgaatacaa ttcactttge cgocgatc 648
10> 25 )

<211> 704

<212> DNA

<213>  unknown

<220>
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gtggcaccag caataatggc tatcacaact cattttggaa aattttacga aaatgatatg 420
caaagtttac acaattttga taaacaaacg ttcgctaact gagtaaacta aaatcactaa 480
aatcattttt gtaagggatg gtattttgaa aatcagtgtt catcagctca tctgggtcac 540
vasbiggegesattagcttaa ctatttttac cggattcgga cacctatttg cccggeacea gdeneo733
ccaggctatt gccagtaatc ggccaatcac taaagttagt cattcagcaa ctaaggtaac 660
cacgccagtc ccggagaccg ttgactepjcaesagesei ctgtcacggce cgtatcccaa 720
«223>2Clg9rigaa tacgatgaca tcaacattca ggtttcaatc aaaaaacagc gagtetactt 780
aaaaaaccac gatc 794 <210> 26 <211> 1358 <212> DNA <213>
<220>ynknown <220> <223> Ip_3176 <220> <221> startcodon <222>
<221 (720 r€E683n<223> <400> 26 Pagina 26 WO 2005/040387
PCT. Lzogg/ 00733 P211063PCT.sT25 ttaccggcgg ccttgatttt
<222>aa§g§i aag ggggttatagc tgactttatc tctaccgcta 60 tttttcaatg ttacggtgac
<223>cgtataatat tgattgccag ttttaggctg aacatcattg 120 agcgtcgttg cggttttaac
attattaacc gttacttgca cgtgatcgat ggtggcetgtc 180 tgcccgactt tataaatcgt
400 atttgccggg gtttccttag cggtggactt gctagcactg 240 gtctttttgg tcgtcgetge
A t gtagagaatt gacaag ! a@%g ccaag,
gagfa%%:%agg (C;agcgcgc%acgccc g?&%tt%ttg atagggggg%gg%%gcg tttt g@%%gctt %0

caaacapERACHEC HHGRE B HEE R A ERICEA AV CEagHticGErtagaatcddl

tggat

aactg@egangeige earadastany alitlngeate £Leatagagdn 4aQ ipateaaeea

rcefgsatioaa e
g aatadgdanc

Bk

attgc %attaatcat acacttaaa ataatc

gtcaa

540
REERET S R

- aaattgeegatgecgttyaigiica togovagEa Yyurgycasty sbtup aagane6@at
gt ctAEGACGRR ARMCEIaAR AEAAHCII HOCIC R FIMIICA-BEIGIRIaR 712G 60

gtggcaccag
caaagtttac
aatcattttt
gattggcgea
ccaggetatt
cacgcecagtc

actggctaaa

caataatgge
acaattrtga
gtaagggatg
attagcttaa
gecagtaate
ccggagaccg

tacgatgaca

tatcacaact cattttggaa aattttacga

taaacaaacqg
gtattttgaa
cratttttac
ggccaatcac
ttgactggea

tcaacattca

ttcgctaact
aatcagtgtt
cggattcgga
taaagttagt
caagccctce

ggtttcaatc

gagtaaacta
catcagctca
cacctattty
cattcagcaa
ctgtcacggc

aadaadcagc

aaatgatatg
aaatcactaa
tctgggteac
cccggcacca‘
ctaaggtaac
cgtatcccaa

gagtctactt

180

casage

aaagcact

300

420
486
540
600
660
720
780

aaaaaaccac gatc

794

<210>
<211>
<212>
<213>

26
1358
DNA

unknown

<220>
<223>
<220>
<221>

1p_3176

startcodorn
<222> {(770)..(772)

<223>

<400> 26
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cttcgttatt ctgatatttt gacattgtaa ttcctccaaa agtatggtta tgataaaagt 780
tagtaatttt gataaaaagg ggggtgtcac ggtgttaccg attgttcaag caatgcaatt 840
gttaagtacg gctggttatg aaccactagg accattagtt gcgcaacgceg agtttcegtt 900

vastgetiaagsaagcaacagg ttgtttcggt agctaaacta gtaaatcctg atapeattee3&hoo73s
tgtictacag cgtttgaagc agcagccaat tccccgaatg ccccggatcg aagcattatt 1020

aacggcgact gattgcattg taagtgttep gsatitaattraatggtcaaa cactagtgga 1080
ttaccaasgtoefdc dteddaggaetcatttc KBRS A8 Gty rersriggatt 1420
m:m&w@tmﬁa@@@&%bmgg@a@a@g@agﬂﬂﬁw@wassatéaa@@aag 120

1200 taac atqg tgttatc atcactacta tttgatt caa aca
05945 (A GAD cSTARty AREiaht AU A datE Beeac it
tgcccdBAG sabatatgge tedgtocasen cgyEtcaticy gagtgaic 1358 ta@ i@ P 7 <2130>
gterele@h tedea YA < %Q@M $2¢0% 1%%5/5&19@55% [é%%_g> <2245

startcodon <222> (538 (540) <22 > Pagina
atgaCRRFINIGES 06 749 B S 6 TS5 AAPOS SRR ARt 360

ttcgteacgagaggg-ggecggaaat canitagiitpaaacatgyicaitgeceg Hikaaaggccice2o
ttga atgcatat aaag tcttt c attacttt tgat ta 120 at aaaattg

gcagag% gtaég gaé%ttt A Atet: gtag factgciaa 8%ga%§a;t:g g3%atagtg

tgatcg@‘?ﬁg@f&ﬁ%‘@@t@ﬁtﬁﬁé@@t‘%&gg@ﬁﬁéﬁ@é@c@@@@é@ﬁg@g TAQTeaeEtacaddl

ggacaghgte 8&&@&@9@@%&&@%@@@}@%&%@9&&&@@@@&% 300-@apttagtoat goo
atct‘%gca c aatatatcagaag atagaaatt acatttaacg 360 cttgcaatcg o

craaagiRe S REgERatt NG TOHATRYE 438 S agcet
taccgagagggzmaaaw@aaﬁtaammmmgematggﬁ@mgahdﬂjbtmagtgggwo

cttcg@%%@&@%ﬁtﬁgm;ﬁﬁm%cg&ﬁgaag 35 Llc%ataaaagt 780
tagtaatttt gataaaaagg ggggtgtcac ggtgttaccg attgttcaag caatgcaatt 840
gttaagtacg gctggitaty aaccactagg accattagtt gogcaacgog agtticogtt 900
actggttaag zagcaacagg tigtttcgat agctaaacta gtaaatcctyg ataatgttce 960
tgttctacag cgtttgaagce agcagceaat tccckgaatg ccceggateyg aageattatt 1020
aacggcgact gattgcattg taagtgttga gaccttaatt aatggtcaaa cactagtgga 1080
tcgattggcee acacaaggéc cgttttccce cgaaatgacg gtgogegtcg cacaaggatt 1140
gttgataacg ctacaggegt tggggcaaca acaaattghtg catcgggacc ttaaactaag 1200
taacgtgatg tgttatcggg atcactacta titgattgat gtcaacgecag cgogacaata 1260
tcatgetgag caagacagtg atactcgttt attaggeacg ageggttttg ccgecacctgz 1320
aaactatggc ttcgcccaaa cggatcaacg gagegatce 1358

<210> 27
<Z211> 1201
<212> DNA

<213> unknown

<220>

<223> Tp-3514
<220>

<221> startcodon
<222>  (538)..(540)

<223>
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cgaatcaaaa aggtttttaa taataacgtc ctattggctg aaaaaaatgg acgggaagtt 600
gtcttaattg gtaaaggaat cgggttcaaa aagcatactg gtgacgatgt tgagcaacaa 660
cagattacta agatttatac gccagaagga gataattgga ttagtaattt ccaaagcttg 720

wlOg6agataitgaaccgga.atattttgaa gttgcticge aaattattga gttggpagad #8Hesa733
caacaattgc aaacgacttt taatgtttat ttattgattt cattgactga ccatattcac 840

tttgctgtct atcggcacca ccatcagaig gaigdieataatgaaatctt gtgggaaact 900

aagcgaattt atcaccgtga gtttcaagtc ggtatgcaag cattggcact gattaaaaag 960

cattttgatg tgacgttgtt ggaagatgaa gctggattta ttgcaatgaa gtttgttgag 1020
<400>gafdgtatgg ctgactctaa cactgatcaa acacttgcaa tgactaagtt gattaatgat 1080
et o, A ARS8 S CA A o SERCORIAE GATANGAGAD [rAbIeGELAD 60
cacgocaacyattitdaytieal ct gagetitiitrgaggagagtid aaggoigaa acgacotgaid 200 10 -

<211> < > < > n <220> <2
T SR e R R T S
gcagapiero 0pERA3S Y PEITNL YD FRBEE32I P 2L IRBIRCOT SRS tasg0> 2840
cagcteetgaaatgh itettaaagreataaealicraagiagaco a faGlsigagdugataicagad 60300

aagacgatat gtgcttcggt actcatgcegt gtcgttaacc aggcgataat tgttagg 120
P G S eRarTaE HaC AL A TR A bt Athag 1860
Cttgaaceatayyer comitcggcigytgitatay glabart age Sagraayly teggattgca 220
aacatFARIRIGEELAUIARGEY AYGEAIA] 5%%%9@6&5&3&@9@9%%%9%39@99 30

taatctaagg attgcaattt cgtgaataaa fcatggcgaa tgtcatacaa tgaattttga 360
9Cagf@é’@aEg%%‘t?%%E*a’ij‘agaﬁi%ﬁg’i&g%*fa‘a%ﬁbé@%&a@@&ﬂa&@’%&%&@t@%ta 42040
cgaaiGogaccajge ntyciaataaraggsagange apgigagalgesgiipalt aaiganeacy 400

gtcttaattg gtaaaggaat cgggtitcaaa aagcatactg gtgacgatgt tgagcaacaa 660
cagattacta agatttatac gccagaagga gataattgga ttagtaattt ccaaagcttg 720
atggcagata ttgaaccgga. atattttgaa gttgcttcge aaattattga gttggcagaa 780
caacaattgc aaacgacttt taatgtttat ttgf%gattt cattgactga ccatattcac 840
ttegctgtct atcggcacca ccatcagatg gatattcata atgaaatctt gtgygaaact 960
aagcgaattt atcaccgtga gtttcaagtc ggtatgcaag cattggcact gattaaaaag 960
catttigatg tgacgttgtt ggaagatgaa gctggattta ttgcaatgaa gtttgttgag 1020
aatagtatgg ctgactctaa cactgatcaa acacttgcaa tgactaagtt gattaatgat 1080
attttgaata ttgtlaagta tcagctgtca ttaacgatgc cagatgagag tgttagtttg 1140
caacgattit tagttcatct acgctitttt gcggagogtt taacgcetgaa acgacctgat 1200
c 1201

<210> 28
<211> 1191
<212> DNA

<213> unknown

<220>

<223> 1p_3646
<220>

<221> startcodon
<222> (740)..(742)

<223>
Pagina 28



tcaacaatga tgccacccaa taatggtact gctactacac caagtgcatt gacgataatt 540
aagagactag ctagtgtgat ttgccagcgg ctgtgccggg cgtattgcca gacccactga 600
taaggattca tgattaacct cccgtagtaa ccagctaaag ctggctaact tgacaaggct 660

wARdialgaigAtattggagg gatcattgaa tagattattt tgactagttt aatgtcpgtridGeo3000733
tttgtaagga gggatcacaa tgttgcaatt aagtgaattt gaaccggaag ttctttacgc 780

ctttccgttt cgaaatgaac atccaggaas gigestetatrogtcaacatg attttctaga 840

gctctcaatt atgttggaag ggtattcaga ctacaatgtg gaaggacaat ggcgtcgagt 900

tgttgccggt caggcactgc tgtttaaccc tggcattcat catcaggaga cccagccccc 960
<400> gcrtacccaa agccttcaac tgcacattgg ctttcggcat atcgcgctac ctggtcaggt 1020

cetoaglh A Httoti Al SRRAGR RbARS R Ei0A%HE 1080 &0
aagacggiggopartgcogaangaatigingcygaraagicagggoyeceactggatdtygggeacgd 2o

{ t 1 < >
Gk G ML E e S e B et
aacCatgEg>CaRR SCGRs BRI AZID BS YBTERIS AR SRAGSIPERIAAIDIWO 240
teagt2R0%/ Q49384 ET N LOAIMA0Q EgS- 221 d 0GR Egh 2 T 25u 254065049 603 00

tgtccggccqg caattttge atatgtaac ttgcct cattgatgac ccgaqgtcccce
taatcidani Aurdaaante Lolaatada teatideosy Lortatacdd Kanitkvan ) 60
ccgacguItyatygaAtyettaaty tyiigel o glas ey CHYTayTEdatgatgatgatag 1800
ccoacBIGERUCARLGQEtigtaly Coalicange facagion conacAccaa A6ARISALCA 248

aagaggacga taccgacccg taatgcccaa atcaatftttt tcaatgatta gcccecccact 300

CCARCHB H RGO CHR AR A G BTCTAGRE ARG G aARHCGg 860 340
aagagiaapiitagitajaata gegaaaigoctacsasgiggcattiaiegt igagaiieeg=d20 600
taaggSHEBRGIAL tRACAAC (aacliaace giagacioa (alelea Aqaleadial 180 geo
aagtatgatg atattggagy gatcattgaa tagattattt tgactagttt aatgtcttit 720
tttgtaagga gggatcacaa tgttgcaatt aagtgaatft gaaccggaag ttctttacge 780
ctttecgtit cgaaatgaac atccaggaac ctacgtctat catcaacatg atttictaga 840
gctctcaatt atgttggaag gotattcaga ctacaatgtg gaaggacaat ggcgtcgagt 900
tgttgccggt caggcactge tgtitaacce tggeaticat catcaggaga coccagocecce 960
gcatacccaa agccttcaac tgeacattgg ctttcggeat atcgegctac ctggtcaggt 1020
gcctaaccac ttgeccttta aagatgegtt aattagtett gatgattate gggcagaatt 1080
catggeaaat gcccaacgaa ttgtagcéga aagtcagege coccactgeat ttgggeacge 1140

ctltgttaatt caagcgatgg tgattgaaca gotttgetgg ttattgegat C 1191

<210> 29
<211> 1027
<212> DNA

<213> unknown

<220>

<223> p_0237
<220>

)<221> startcodon
<222> (575)..(577)
<223>
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ttaaatattt tattttatga tggcaataca aacattttga ttatcgcgat atacttagac 540
gagcattagc tttttcaata aggaggcact actgatgaac tcattcaaga acccacttat 600
gacaacaccc tatctgctag ccataatcgc cacactgacg atgctagtta gtccactgac 660

vansaaiigtatatcagtac tgatatggtt gtcgggaatt acgctggtgt ggttagaqeg 4el 00733
ccagcaacga tggctccgct tcttctacgc acccgtgttt ttgtacactt ttttactaga 780

acaaaggtat ttctccccat caacccageg @sigacagas acgattctca ttaacctcge 840
400 aattcttggc attgccattt tcagcacatg ggcagcttat caattacgtc ataacacgta 900
< >

s ovecgiilacicas caaaagaak 3RgieCEEsA BalacualRR RERUIClaY Gggactalt 968,
gattgcttca acagctaccg ttaaataacg ctcgttaggc aggcttcact tcggctagtt 1020

ttcagehgtac 96392 <3P0 598895195 Y9 FAYT TSRIRA2BUR ARG <228
guctosAd3 >t di2e9a x 220> €23de gtacicngon s222eo60 kR 1e823> 180
<400> 30 tgatagcagt taccaaac t t ac qtt tcat
st e e e, 20
aagaggraghdRcToo-FEaghivd 30 WG 200504038 F PETYRIt2008/000783 300

ttaccEt%l%tttl@a?da %%%EZ ﬁtat&%ttésgfaaaggggtﬁs@r%@égﬁta@%%é?g i@&%@%@cgﬁggt%@a
CCg aa ga CgCt CaallC Clgaaa a C alcgictcag

Caat e AN SO 5 MU OB oA e hse Sattagur 420
cttaagacEactaaagal00c gaegacigea acyasiacgm tyeylicaae tagatagcey 480
ttaaagagé%@%%%ﬁt%ﬁg@5%%%@&£%%%€9€é@%99@@@%9%&&&%ac 540

caagccaagc ggcaatatgce ctagtggegg 420 cggtcagact ggtaatgcca
gagcagigeeatlad eilcacgaagotagatatia aigteacyot Yo 24atggattagigaacttd’
gacaadeggctitog eflagecaia: aigiegtot sgatigiget H40cgeattetggicageniactac 660

aacgg%ggc'é%caa (%:% 5‘1%%6‘%89@5935‘%%9S%tc"é‘ggqaaa%gg%&?ggtgt ggttacaccg 720
ccagcaacga tggctceget tettotacge acccgtgttt ttgtacactt tittactaga 780
acaaaggtat ttctccccat caacccagee actgacagaa acgattctea ttaacctege B40
aattcttgge attgccattt tcagcacatg ggeagettat caattacgtc ataacacgra 200
aattactcac caagaaaaat aagtccccca gatgeggtaa ccgittolgg gggacttatt 960
géttgcttca acagcraccg ttaaataacg cteogttagge aggettceact toggetagtt 1020
tttgate 1027

<210> 30
<211> 991
<Z212> DNA

<213> unknown

<220>

<223> Tp_0299
<220>

<221> startcodon
<222> {604}..(606)
<223>

<400> 30
tgatagcagt taccaaacgg ttaagagttc gatgaataac gttaaatcal ttgcggataa 60

gattgtctgg ctegttgega ttgctggaac gattatctta gotttaatcg ttatcttgat 120
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gcaatgttaa aagtaaatga tcttggttac tggtatgacc gccaagaaaa tagtctattt 660
gagaatgtaa accttgaatt taagtcgggg acttcgtatg ccattgttgg tcaaagtggt 720
tccggtaaga cgaccttcct ctcactgetg gecgggtctag ataaaccgceg ggctgggcaa 780
vwallgaasirasatggtgaacc aatcaataag attggtctga cgaactatcg gapgiosaam2de733
gtggcaatcg tttttcaatc atataatttg ttgacgtata tgtcaccatt gaataatctg 900
atgactgcca tggcaattac gaactcggagogaseglegig acaaggatta tgcgatgaag 960
gattcatgitacyacyyytag gtast tagagptgat OISt ca 2 Bhagx] §scg3T7asaz] 2> DIJA

£213>lpknawn, $2202.5303% <220r SR> SAIRAdn <2225
gattgfggcz%)..c(%%@ <§3§§%%&(1)a§§ %@1 %%%%Btgg?ga CCCC&CQC %:a c?%%%g%c
Cggatféﬁﬁ’éa@%@%a‘&?g‘a‘&@%%ﬁgQET@QQE%%‘Q&%%E‘iaéﬁ%éc%%%%gttg@‘&o
gacgatitgaiogtviggegaliagivacicaty thddcggeegageciaitiigageagegotaigccas 6o
tcacgcgcaa ttgcattaca.tcttatttat 180 gttacggt cagtgacct ac ccat
eacg e s B e 20
cagtcasariadatRR leacegatls Gycaccegrer P ccitatidefirgatidaaryyt 480
aatggReLECCRagd £g6CassslAtiageeia £LHCia0des 300 Ragina S WO 540
2005/040387 PCT/NL2003/000733 P211063PCT.ST25 gataaattcc

99Ct LI A AT AG PSR RE AR IR E oL LR IEA A4 289 MG acc §A8
gcaattattageagt gaatigagya gaaaty algy capaacaada gdetgettggddattt 660

T

tccggtaaga cgaccttect ctcactgctg gegggtctag ataaaccgeg ggotgggoaa 780

.

attgaactca atggtgaacc aatcaataag attggtctga cgaactatcg gaagtccaaa 840
gtggcaatcg Titttcaatc atataatttg ttgacgtata tgtcaccatt gaataatctyg 360
atgactgcea tggcaattac gaactcggaa caccgtggtg acaaggatta tgcgatgaag 960
atgttacgac ggttaggtat tacagaigat ¢ 991

<210> 31
<211> 537
<212> DNA

<213> unknown

<220>

<223> 1p.0305
<220>

<221> startcodon
<22%> (532)..(534)
<223>

<400> 31
ccecgtggeaa ccccagegea cgttgeggac tatcaagaaa taactgacge ctattttgec 60

cccgetaact ggeaccaaac accggttgygc tttgatggtt tiggcgatia ctcactcatg 120
ggccgaccct attttgacca cggratgeca tcacgegcaa ttgcattaca, tettatttat 180
gttacggtta acggtgacct gcgcatccat cattttgtit cggacagcaa tgecaatatg 240
cgtggtcaaa agcaaaagtt ttttgaagca ttaacaaage tcaccgactg ggcacccgea 300

cacctgacgg gacicaatcy cacecocgog crtgeeaccee tattagocta cgetgagggc 360
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<220> <223> Ip_0393 <220> <221> startcodon <222> (1150)..(1152)
<223> <400> 32 cggttgacca ccaccatcag tattcttagc ctctccactg taacaggcat
cactaccgtt 60 attacaggaa tcattcccca gctcaaacgg acctttccca ccgtcccgac
vecasaatkd20 gaatggctcg tcaccatcge caactgtage geattgatta, sgigitaisneomsa
caacccccga 180 ttaacaagcc ggtggggatt acggccaatc gtgattagtg gactcttgat
cagcgccatc 240 atgggactga tieacgrigaggactaac titaccgtaa tcatggtcag
gataadcyoctcgger SObdtaguatitag grgcgyegt eitttcascs catg cuattergtitgttgact20

atgcacc&_?a“ca%gﬁ cRC 1L 4acggaGecy Artaitagat 1accagacag agrictcagg
cctaggtaac 420 gcgataftgc taggattagc aggcctgctg atcagtctca gttggcaé(_‘;?f:7

aaacaiettigGUS0 lalddiaaearcthRfga Mg AR Gcstdcd Gdttcgtac
ggaacccact 540 gttccatcaa caacgactaa tcacgcacgc actgaaaaga
<210> calPaactacc acggcaccag 600 tggacgttac taggacttac ctttatcacc tatctactca
<211> tCtgg@gcgt tcaattaaag 660 ctgccgagtt actttagcgce ccgtcatttt ggtaacgctg
ccactatcaa cttaacctta 720 gcagccatga acatcggtgg cttgctggct ggtctcacct
ttdoBtatct ataccgetat 780 ttacaccggt tcaccttaac cttaggctat gccggageag
<213>ctattkoagt cttagtatta 840 tggttggcat ccaatgcaac tgtggctatt ggcgctgccg
tatttttcaa ctttatttac 900 tcgtacaccg ggccatattt ggtcttcact agcaatactg
gcctggatac cattcaagtc 960 aacgtcctga gtagctacct gacgattgcc accattatca
<220>gcgctttett tgcgecactg 1020 gtctggaaca gtctcggeca acttgggecg cagacgctca
<223>CCpegaaagt tetcatttgg 1080 Pagina 32 WO 2005/040387
PCT/NL2003/000733 P211063PCT.ST25 attatgctca ttttaggtgg cttagccttg
<220>
attaccggca gccatcatcc acgaaaggaa 1140 gtttaattaa tgaccaataa taacgatcgt
<221>ctigtattgdgogaactcta cttacctaac 1200 gaccctgaac ttgaaaaacg ccaatttggc
<222> 1alEIegRIC qgetetatga titcaaccaa 1260 actcggcecca gcgaactaac
caagcgccaa attctactta gcaagatgtt cgcagaaatc 1320 ggcccgaagt
<223>gttacatcga accaccgttt cacagtaact ttggtgggca ccatgtccac 1380 tttggcaagg
gggtttacgc caattttaac ctaacactgg tagatgatac ccatatttac 1440 -

<212>

éggngagga ccaccatcag tattcttage ctctccactg taacaggeat cactaccegrt 60
attacaggaa tcattcccca getcaaacgg acctttocca ccgtcccgac tacgcetgatt 126
gaatggcteg tecaccatege caactgtage geattgatta ctttgttatt caacccccga 180
Ttaacaagcce ggtgggoatt acggecaatc gtgattagtg gactctigat cagogcecatc 24?
atgggactga ttcccgetat cacgactaac titaccgtaa tcatggtcag toggctegga 300
ttaggattag gegteggect ¢titicacca catgccatca gtttgttgac ccacagettt 360
acaggtgatt tacgggcccg actgttaggt taccagacgy gectctcage cctaggtaac 420
gecgatattge taggattage aggeetgety atcagtctca gttggeatge cgtcttttgg 480
ctatacggge tactggtgat tgtitgctggg ggegtggegt ggttegtace ggaacccact 540
gttccatcaa caacgactaa htcacgcacgc actgaaaaga cacaactacc acggeaccag 600
tggacgttac taggacttac ctttatcace tatctactca tetggggcgt tcaattaaag 660
ctgccgagtt actitagege cogtcatttt ggtaacgetg ccactatcaa cttaacctta 720
gcagccatga acatcggtogg cttgotgget ggtctcacct ttggctatct ataccgotat 780
ttacaccggt tcaccttaac cttaggetat gecggadceag ctatttcagt cttagtatta 840
tggttggeat ccaatgcaac tgtgactatt ggegctgocg tatttttcaa ctttatttac 900
tcgtacaccg ggecatattt ggtcttcact agcaatactg gectggatac cattcaagic 960
aacgtcctga gtagetacct gacgatigece accattatca gogetttett tgegecactg 1020
gtctggaaca gtctcggeca acttgggooyg cagacgotca ccgeccaacgt tcetcatttgg 1080
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gttggcgact atacgatgtt cggccccaac gtgacaattg caaccgcggg ccatccgatt 1500

ttgccatcat tgcgcgaaca agcttatcag tacaatatgc cagttcatat cggccgtaac 1560

tgttggttcg gcgcaggtgce catcgtacta cccggtatta cgattggcga caatgtcgtc 1620

Wi 98rarigatagcatcgt gaccaaagac ttacctgata acgtcgtcge cotg@aaaatel 06 3

cccgceccata tettgcgaca cattaatgat 1710 <210> 33 <211> 1180 <212>

DNA <213> unknown <220> 5:223=Jp 0439 <220> <221> startcodon
attatglf2> (P66ud 268 )c 2332t £ O [ gaacaatiat gaaaaaaitiactagiittgcl140
g eaJI05COMR Aaaatact Alteadot. 60, eQHNCa. GHAIagE 0E0EEI0CY oo

ttcggaataa ttataaaagt gctgttgggc 0 ctgccgattg ggtcattagc gctgtccgag
JaccgiRattEarégnta gt At Esaicad I8TagfdaGEER tath dGAGRR EaR teghtR?
actcqalgrelagge Lesagianicagesiitt ¥4 catiiajetn gagaeacitidaactatgcclso

attaa%aa@g gtaataatca ca%cctattta 300 ct@ccctaat% Eéctctttt %aag%atcc 380
S8 RSt ARAGGh 4 1B S Jac 53 3R P A S A AR Lttt
Tttodedat@atergtyataatcadttigaatag 20 agogatbtgit tgageaasetbatcrtastgg G40
greoRBeERtiRAlatealoican alaRRoaa 40, oaptaalely Sl oadss [aaeaatagiog

afftctactt atitctitc gaaaccacat giatcaatit taatcicat tattactiic gitgatigta
TLOCGEGAta RNy HEGSAIALE BB D ARFIA B I SAOTEROADEECCITadC | 1560

tgttdd €4 Q0343007 33 P26 3IRCIg &l ttiiagtgge Rigatatipa. gaacgesiio
agcactaaac Cttaaaaaat ttgccacatt 660 gcaggceacc atcgcttcga tgatga

RS RSt S e SR R

cocgchitgtgced) pRfaRtalFataRgeert 780 aggtatttta cttgcagcaa tctatttaaa 1710

aaccggaagc ttactggctg ccattagtgt 840 ccattggttg atagattttt ctagtttcta
<210+tctthaggt attgacccaa ctcaatcacc 900
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<211l> 1180

<212> DNA

<213> unknown

<220>

<223> 1p_0419

<220>

<221> startcocdon

<222> (266)..(268)

<223>

<4Q00> 33

caacaattat gaaaaaatit ctagttitgc gigaccgtga attaaatgct attitcaggrg 60
gegttttcca tgcctatage gegegiggeg ttcggaataa ttataaaagt gotgtigggo 120
ctgccgattg ggtcattagce getgtocgag gattcatcca cggatagttc aagccatcaa 180
gtitaagcac tataagaaag cactcgattt atgactgggc ctgeagtgct cageottitt 240
agtttatatg ggggogaatitt taactatgcc attaataaaa gtaataatca cagctatita 300
ctacctaata gtgetctttt taatgaatcc titgactgat attatgggaa taaaagacgg 360
accotticaa ttcatattaa ctgaatctat tatattaate gegataatca tictgaatag 420°
gcgatatgtt aagcaaccta tccactggetr acccgttaat atcatgtcaa taltaaagaa 480
'gaatagtctg cctttgagoe tagcaataat atttctactt attttctttc gaaaccacat 540
gtatcaattt ttaatctcat tattactttc gitgattgta gcgataactg aagaatacge 600



cattaacggg ccaatggaag ctcttctaaa ggggctcttt ctaaatattt tattcattgg 960
cattgctacg tttatcctat cctctaagca ttggaagtta ttgagtatcc taaatattga 1020
agataaaata gacgagtaat catccattct gaattcctat aaattattgt ttgcagcact 1080

vasaqiligagstiatctctga agttttgggt tacgctaaga gctagtcata tcgctaactand ikeonn733
aatttcacgt cttaacgcta tgctaatata ctttacgatc 1180 <210> 34 <211> 578

<212> DNA <213> unknown s22@%3223sThy 0489 <220> <221>
TTTTCSRACoRBIT L4093 fA3QYCTARL)qGERY332400 3R AR tta AR et alEEtcaabtl

gcagd€ageatat pgecatagia agictgataa dgenaatgaa B déectciaaaciigagadt 720
aa ta tat taaaatcc ttat ttga caataaa 120 aaacaaaca%ataagaatat

CaacqRELl ggaa %?taé;gag 1¢§€ta &ac%?cé’ B0 RAt gty  gttagS

aggtatgdtgetttt gickagggat ttadatigyt zvagaasstgt240t gittctgaatrataitgtaaa 840
ccatt%@@fc%gﬁ%%&%@f&éﬂ%@&a%@&%‘aﬁa@t% QcACigtecaa tggLggcadg,

ggtccaggt gactccacac tcgatcatac actgcaagaa 360 gaagtgccgt ttgctgatta
Cattat%%fﬂ?aﬁ@f%i’i?@é‘@&cﬁ’f‘iBE%\’é?@é‘g@%gééfééé%‘éfaa&féa‘i%tﬁﬁéé‘%@@tgac%@oa
cattdeaigneaaa teaacagigcteagigneasfacaaagana Ak cgtiatigitargasatcctiteo

aaaftcgaga a aaattat at ttact cictaac ttgtcat att ag
e B B e G e o o s
acaatpgrpAN EEW 3BPRGIPH IR STIE HXRIBCEET LATRIUREA <PID>
aattt¢akBOWRL542%a tgctaatata ctttacgatc 1180

<210> 34
<21l> 578
<212> DNA

<213> unknown

<220>

<223> 1p_0489
<220>

<221> startcodon
<222> (443)..(445)
<2235

<400> 34
cctaaaggac tttcctcaat tcaggatatt agecatagta agtctgataa tcaaactgaa 60

ttacttctaa actitcagagt aagtaggtat gtaazatccg gttatgtiga ggcaataaag 120
ajacaaacag ataagaatat ttccitggaa gtgttaagag atacgecage gtctacttea 180
aagcgtagta atcagttage taatgetttt gtctcgggat ttaaagtggt acagaaaatg 240
attcctgaat atattgtaaa gactggtact agtgatatga atacattage aacccaatgg 300
actgttccaa tggtggcata tggtecaggt gactecacac tcgatcatac actgcaagaa 366
gaagtgcegt ttgctgatta tcatctaggt attcagacalt tacaagagge catccaaaca 420
tacttaggca aggtgacaga taatgacaaa taaacagttg tcagtgacac aacaaagaaa' 480
gttattgtta gactccttta aaattcgaga agaaattatt gatattgcotg ccactciaac 540
cggttgtcat attggtggga gottatcaat cacagatc . 578

<210> 35
Pagina 34



<223>Ip_0698 <220> <221> startcodon <222> (115)..(117) <223>
<400> 35 gatcgttagt ggaagcagca caaccaggaa gctaactgtt caggacgttt
aaacaatggc 60 ttataataag taatgataac caaagtatga ctgatgtaag aaaggaagaa
woedeaiaiabd20 cgggcactat atcgggtitg gegtceccaa cgctttgatgpraatidingaonTss
gcaacagatg 180 attacccaga cactaaaaaa tgccattatg acccaccaga
cgagtcatgc gtatctgttt 240 accogtcoss:gggdaastgg gaaaacgtcg
gcagcaaaga tttttgccaa ggcaattaac 300 tgtcaccatc ttgttgatgg ggaaccttgc
<211>aa?§5atgtg agacttgtac ggcgattacc 360 aaggggcaac taaatgatgt catcgaaatt
<212>gatyyeggctt ctaataatgg tgtggaagag 420 attcgtgata ttcgggacaa agcgaagtat
«213>9CIGEARGAC aagcggacta taaagtctac 480 attattgatg aagttcatat gttatcgact
ggcgcgttta atgcgttgct caaaacgcta 540 gaagaacccc cggctaacgt tatatttatc
ttagcgacaa cggagcccca taagattcca 600 ttaacgatta tttcacggac gcaacggttt
<220-gattttcggc ggattacagc taaggatage 660 tacgatc 667 <210> 36 <211> 1262
<223><2 2>0E?IEIA <213> unknown <220> <223> Ip_0740 and Ip_0741 <220>
<227T> startcodon <222> (256)..(258) Pagina 35 WO 2005/040387 PC
<220>NL2 0 031000 7 3 3 P211063PCT.ST25 <223> Ip_0740 start codon

<221-<220%-13dddr startcodon <222> (299)..(301)

<222>  (115)..(3117)

<223>

<400> 35

gatcgttagt ggaagcagca caaccaggaa gctaactgtt caggacgttt aaacaatgge 60
ttataataag taatgataac caaagtatga ctgatgtaag aaaggaagaa togeatgtat 120
cgggcacfat atcgggrttg gegtccccaa cgettitgatg agattgtcgy geaacagatg 180
attacccaga cactaaasaa tgccattatg acccaccaga cgagtcatge grtatctgttt 240
accggtooce ggggaactgg gaaaacgtcg gcagcaaaga trtttgecaa ggcaattaac 300
tgtcaccate ttgttgatgg ggaacctidge aatgaatgtg agacttgtac ggegattace 360
aaggagcaac tamatgatgt catcgaaatt gatgcggett ctaataatgg tgtogaagag 420
aticgtgata ttcgggacaa agegaagtat goiccaacgc aagcggacta taaagtctac 480
attattgatyg aagttcatat gttatcgact ggcgogittta atgegitget caaaacgceta 540
gaagaaéccc cggctaacgt tatatttatc ttagcgacaa cggagoocca taagattcca 600
ttaacgatta tttcacggac gcaacgygttt gattticgge ggattacagc taaggatage 660
tacgatc 667
<210> 36

<211> 1262

<212> DNA

<213> unknown

<220>

<223> 1p._0740 and 1p_0741

<220>

<221> startcodon

<222> (256)..(258)
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<223> Ip_0741 start codon <400> 36 atcggtttac ggggctatgg tcaattgaatr
ccgttagttg aatatcaacg agacggttac 60 cagatgtttg aagaaatggt tgcggatatt
gattatgata cgacgcgact cttcatgaag 120 tctgaaattc gccaaaatat tcaacgttaa
walisasakiagtgctage gagtctaaga 180 ctaaggtctt aggctegttt {r6a@ttaddoon 3z
ccagatatta aataattaat aaataagttg 240 aaagaagggt cctttgtgga attaagtgaa
tataaacacc tgattgaaga aatgcaaagi@Recgotgicgacg actttagggg gtcgcetttga
cttagatgct ttgaacgaaa gcattcaaga 360 aaatgaagct cgaatggccg aacccggttt
<223>ttg%’g‘§%%csggaﬁc$§%%@ cccagaaagt 420 catcgatgag aataacgtgt
tgaaaggaaa gtatgatacg tttaagcaat tagctgatga 480 agtcggtgac ttggcagtcg
<220'>cttatgagtt actgagtgag gaacccgatg ctgagatgca 540 ggctgagttt gaaacggact
ttcagcacgc tgaacatgat ttacaacagt accggctcaa 600 cttacttttg gacggtccgt
<221> 5 cYAddGedeMtaacyctatt ttagaaatce atcctggage 660 tggtgggace gaatcccaag
<222>atigaeytge gatgctacta agaatgtaca cgcgctggge 720 tgcgagtcac aatttcaaag
tcgag t tgactaccaa gctggtgatg aggcaggcat 780 taagagtgtg actttattaa
<223>tt§§6§§égasg§5{:ggt(fg%nggttatttgc ggtcagaaaa 840 aggggttcat cgtcttgttc
ggatttcgcc gtacgatgcg gctggtcggce geccacacatc 900 ttttgcgagt gttgatgtga
<400-106gtgagtt agatgatacc gtggatgttg atattcgacc 960 tgaagatttg aagattgacg
atcggmmgagggtt:agtwggceaggnggacammtcaamamecg&rﬂmgatgcggttc@a
cagatg@ﬂ‘g 3CQLILLARCIYFALIICID, coagicaage, 108N YCaacagicsa, 120
caa

g
acaga accgacaaac agcattgaac atgttacgag cgaagttgta 1140

tCrIRgHHC SRR tHAGabeRRd GG cPRAGtRP AR IRGGEE e Ao  Hcaaatila
ctaagy2Of: eatigggigocgastcacaan tiegeieeiacgtittcat cagtatacgadggigaaggac

ol AR s O S

pagina 36

P11 5728
gCtgtegomy a2 BoRp4ceix@ga cttagatgct ttgaacgaaa gcattcaaga 360
aaatgaagct cgaatggecg aacccggtit ttgggacgac caggctgccg cccagaaagt 420
catcgatgag aataacgtgt tgaaaggaaa gtatgatacg tttaagcaat tagctgatga 480
agtcggtgac ttggeagtcg cttatgagtt actgagtgag gaacccgatg ctgagatgea 540
ggctgagttt gasacggact ttcagcacgc tgaacatgat ttacaacagt accggctcaa 600
cttacttttg gacggtccgt acgaccgeaa taacgctatt ttagaaatcc atcctggage 660
tggtgggacc gaatcccaag atiggggtgc gatgctacta agaatgtaca cgcygctgggc 720
.tgcgagtcac aatttcaaag tcgagactgt tgactaccaa gctggtgatd aggcaggeat 780
taagagtgtg actttattaa ttagceggeca caatgcttac égttatttgc ggtcagaaaa 840
aggggttcat cgtcttgttc ggatttcgec gticgatgeg gotggicggce gecacacatce 900
tittgcgagt gtigatgtga tgcctgagtt agatgatace gtggatgttg atattcgacc 960
tgaagatttg aagattgacg tttatcgagc cagtggggec ggtggacaac atgtcaataa 1020
gacttcttca gcggttcgga ttacccacgt gocaacggga attgtcgtig ccagtcaage 1080
gcaacggtca caattacaga accgacaaac ageattgaac atgittacgag cgaagttgta 1140
cgaacgigaa gaagagaaga aggctaagga acgggeoggec atccaaggtg agcaaatgga 1200
cattgggtgg ggctcacaaa ttcgetcocta cgtttttcat ccgtatacga tggtcaagga 1260
tc 1262
<210> 37
<211> 1614
<212> DNA
<213> unknown



<221> startcodon - <222> (1149)..(1151) <223> <400> 37 acaccacgct
gtcccagctg gtggtgegcet agecgttgat cgggatacgt tctctgcaga 60 aatcacggct
gcaatcaccg cgttacctaa tgttgaaatt attaatgaag aaattactag 120 tctcccagat
wlysatdasag-icgtagcgac tggaccatta acggcggcegt ccttagcgaa 180ratcaatisnass
gcgtttaacg acgaagatga cttacacttt tttgatgcgg ccgcaccgat 240 tctaacgaaa
gattcgatcg acatggataa ggtgtatei¢agaieacget stgaccgtgg 300 tgaagcggcce
tatctgaact gcccaatgac ggaagccgaa tttgacgttt tctatgacgc 360 gttgattcac
gccgaaatgg ccgaagcgca tgattttgaa aattcagatg tctttgaagg 420 ctgcatgcecg
<220> atcgaagtga tggcacaacg tgggcgccaa acgatgctat ttggcccact 480 taaaccagtg
<273% ggg&ggﬁg atccgaagac gggcaaacaa ccctttgcgg tcgttcagtt 540 gcgccaagat
gccgctg gtgatctata taatattgtc ggcttccaaa ctcatcttaa 600 gtggggcgaa
<220> caaaaacggg tcttttcact gattccgggt ctggagaacy ttgaatttgt 660 ccgttatgge
221> gtg@gg@@gacg.taatacttt tatgaagtca ccgaaactat taacgccaac 720 ttatcagaca
ci tttgtt ttttgcgggc caaatgacgg gcgtcgaagg 780 ctatattgaa
<222> ? g %%g catcgt tgctggaacc aacgcagegce gettageact 840 tggtttagaa
<223> ccggtcgttt ttccaacgga cacgatgatg ggggcgatgg cccactatat 900 cacgcatacg
agcgctagca acttccagcc catgaacgcc aactttggca ttatgccaaa 960 actcaaacag
cattcggg ataagcgtga gcgtaatacg gcgatttctg aacgggcctt 1020 ggctgacctg
C c t c tgacaggg
i e e o
aatCAGHeA BERFHCARAA AT IR R GTRCARE D P HHAEGA PRI Aifhttcg ga°
tctcc@aﬁ@a@@@lﬁ@@@t@@w@ma@@édﬁa@wm@iﬁttﬂﬁggtaamggcaaa
aaagcgtata ctgaagtiga ccqgtiggac gitaacgtct fttaa
o g SR QA CR A e TGy S e I Sk gcoge
tctaagmatamumgguaaagamgam AGEERABLEF aRREECREGC LA agfiEEgfcca 300
tgaag@&%& QQCQQQQ&QSSQ dHgHetalegreaagagerheg-4tagingcd/
2005/0 0387 PCT/NL2003/000733 P211063PCT.ST25 t%ggcgta}& 0

9IRS HIRA RO BT T 2SR HITATTFED R EGDHS o0 TH8

<4>
acacc

ctgcacgtiajtagecagiceigtal gotantggya toyyctyag tgagigigic gadocdkBadt 480
taaaccagtg ggccttgazg atccgaagac gggcaaacaa cccttigegg tegttcagtt 540
gcgecaagat gatgccgetg ghtgatctata taatattgtc ggeitccaaa ctcatcttaa 600
gtggygcgaa caaaaacgygy tcttitcact gattccgggt ctggagaacg trgaatttgt 660
ccgttatgge gtcatgcatc gtaatacttt tatgaagtca ccgaaactat taacgccaac 720
ttatcagaca cagcaacgge ccgatttgtt tTtigcggge caaatgacgg gcgtcegaagy 780
ctatattgaa agrgcagcga gtggeatcgt tgctggaacc aacgcagege gottageact 840
tggtttagaa ccggtcgtit ttccaacgga cacgatgatg ggggcgatgg cccactatat 300
cacgcatacg agcgctagea acttccagec catgaacgce aactttggea ttatgecaaa 960
actcaaacag cgcattcggy ataagcgtga gegtaatacg gegatttctg aacgggoctt 1020
ggctgacctg acgactttta aagatgaaac attgaccgtt aacaactaaa atatcgecce 1080
attgacaggg tgcataattg tgttttcctc catactttge taaagtagca acgtatggag 1140
gtttttgecat ggaaacggat tatttaacce tctttttaaa gtacattcgg gttgaacgac 1200
agtattcygga agagaccgct gectgettatc gggaaéacat tcaagetttt aatgattict 1260
taacggcaaa tggcggcgeg aaagcgtata ctgaagttga ccggttggac gttaacgtcet 1320
atttaagtca titatatgac cggcactiga cccgcaattc aattgctcgg aaagtttcaa 1380
gcttgeggtc grtctataac tttttggtta agaatgattt agctaaattg aatccctteg 1440
tgtacgteca actcaaaaaa cacgcggege gottaccecg tittttctat caaaaggage 1500
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<210> 38 <211> 815 <212> DNA <213> unknown <220> <223>
Ip_3051 <220> <221> startcodon <222> (275)..(277) <223> <400> 38
cactaaaaag acgactaatt actaagattg tgaatctttg taattagtcg tctttttgta 60
vigSaglianta icaaatagca tgaggactat agttcaccgt catttaacac ttggitasasdd@oarss
caggtatgcc gtgattgceg caccttttct aaacgatatt gtgaaaaata taattaatta 180
gccaaaaagt attgcaaatt gtaattatiz egepiatasttigaticgta aattagtaat 240
T ggac ettt Al (A A At LRI ALIgan LIRLRAICHY A (GAATRE ACUNRLICHIZ00L5 60
cottaPAGE g SHAACHIICONEEI0 {olgrlag) 2826168969 gacgtgccaa 3614
aactcttggt atgcacaagc cagtcatcgt caccgacaaa tttcttgaaa gtctgccaga 420
<>10- COgEYCCytt getcaggtge ggeggteact ggatgetgee gggattgact acgtaattta 480
taatcaagtt gagcccaacc ctaaaattca taacattcaa getgttaaag ccttatatca 540
<211 addeaatcaa geggacteee tgagtactat tggeggtggt tetgeccacy ataccggaaa 600
<212>aggigccggce atcatcatga ctaacggega cgatatcact aagttagcgg ggatcgaaac 660
.13, aclcaagaat gecctaccac cactgattge ggtcaacact accgetggga ctggttetga 720
attgacecyt cactgtgtea ttacgaatga agaaacgcat tataagttcg tegttgcttc 780
atggcgtaac atgccactcg tgtcctttaa cgatc 815 <210> 39 <211> 587 <212>
<220-DNA <213> unknown Pagina 38 WO 2005/040387 PCT/NL2003/000733
P%JblggéglPCT'STzs <220> <223> [p3082

<223>

<220>

<221> startcodon

<222> (275)..(0277)

<223>

<400> 38 .
cactaaaaag acgactaatt actaagattg tgaatctitg taattagtcg totrtitgta 60
ggcagtaata tcaaatagea tgaggactat agttcaccgt catttaacac ttggtrtacaa 120
caggtatgee gtgattgeeg caccttttet aaacgatatt gtgaaaaata taattaatta 180
gccadaaagt attgcaaatt gtaattatta cgactataat ttgattcgta aattagtaat 240
gatagcgatt acaatataaa aagaggttat taatatgact gaacgtaatt trgatttctt 300
aatgcctage grtraactttt teggtectgg tgtcattagt aaaatcggcg agegitgocaa 360
aactcttyggt atgeacaage cagtcatcgt caccgacaaa tttcttgaaa gtctgccaga 420
cggegoeogtt goteaggtgce ggoggtcact gugatgetyco gugattgact acgtaatitta 480
taatcaagtt gagcccaacc ctaaaatica taacattcaa gctgttaaag ccttatatea 540
agccaatcaa geggactcoc tgattactat tggegatggt tctgeccacg ataccggaaa 600
aggtgccgge atcatcatga ctaacggoga cgatatcact aagttagegg ggatogaaac 660
actcaagaat gccctaccac cactgattge ggtcaacact accgctggga ctggttctga 720
attgaccegt cactgtgica ttacgaatga agaaacgcat tataagttcg togttgcttc 780
atggcegtaac atgccactcg tgtcctttaa cgate 815
<210> 39

<211> 587

<212> DNA

<213> unknown
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<220> <221> startcodon <222> (432)..(434) <223> <400> 39 atattatcct
caccccacac gcacagctca tgtaagacaa cggacaaact ccggccataa 60 tcacttagtc
cgtattccac gcgcggtggce acttgttggt acactttgcg cgtcacaata 120 ttagcggctt
wEaRLlREaAatigtigt actaacattt tctgcgagat ttgtggaatc 180 geQGgtics@ds/non3s
attcgctcgt ccgcatcgtc tgagtacgca gatggcacag aataattgat 240 ttccacttac

ccccaataat ttccattgtg gectcgacesggaipteatarggttttggtt 300 tccaataatt

550 gtccctccat tccatactta ctttttagtg ggtatcccac tttaaagtcg 360 gtacttgtct
<

” aaaagtcact tgctagtata atcattattt atcaacttag caatagcagg 420 aggcttatct

<223>taligacadaa cagtttaatc ccagttggac actttttgca ctcgcaatca 480 gtgccttcgc

<220

_ cattgggtca acggaattta ttagtgttgg tttaatgeca ctactcgtta 540 gcaactttca

catcaacttg gcgcaagctg ggctgaccgt ctcgatc 587 <210> 40 <211> 1736

<221> < FEASOMIRN <213> unknown <220> <223> Ip_3281 <220> <221>

<222>Stadepdon4s222> (1107)..(1109) <223> <400> 40 cttagtgtag gccgegtggt

<223

catttaaata ggcatcccag ctgtcataga atttggtcca 180 Pagina 39 WO

<4005 20R51040387 PCT/NL2003/000733 P211063PCT.ST25 attgtcactc

cagcttcggg atcattgagt ttgctaatta agaaagccca 60 cgtcgtatcg tctaactgaa
”tataacgaca cccaaggtca taaaaatgtt gaatggtatc 120 gtgataagct tgggcgagat

atattegattaicar ggoataacat agittiggigatiggaategtit gittagegag24ctacgecagcgo
react SPAACIGHG, FHlARIE HGRAA0GCA 9AAF0RAGR 0AIICO0E 200, ca

120
ttagcggcett ccaactetct aagttgitgt actaacatit tcotgcgagat ttgtggaatc 180
gcgcottcca attogetegt ccgeatcgte tgagtacgeca gatggcacag aataattgat 240
tteccacttac ccccaataat ticcattgtyg goctcgacce caatatgata cgttttggtt 300
tccaataatt gtccctcecat tccatactta ctttttagtg'ggtatcccac tttaaagtcg 360
gtacttgtot aaaagtcact tgctagtata atcattattt atcaacttag caatagcagg 420
aggcttatct tatgacaaaa cagtttaatc ccagtiggac acttttitgea ctcgcaatca 480
gtgecettcge cattgggtca acggaattta ttagtgttgg tttaatgcca ctactcgita 540
gcaactttca catcaacttg gcgcaagetg ggctgaccgt ctcgatc 587
<210> 40
<211> 1736
<212> DNA
<213> unknown
<220>
<223> 1p.3281
<220>
<221> startcodon
<222> (1107)..(1109)
<223>
<400> 40
cttagtgtag geecgogtggt cagettcgad atcattgagt ttgctaatta agaaagccca 60
cgtcgtatcg tctaactgaa tataacgaca cccaaggtca taaaaatgitt gaatggtatc 120
gtgataagct tgggcgagat catttaaata ggcatcccag ctgtcataga atttggteca 180
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attatacgcg actttgccaa taagttcagc gttatccgtt cgagtatggt cccccttgaa 360
cttatagctt tgatggtagt cgtacttgcc aacaccagtt aagccccaaa ggaaatctaa 420
gtgccaccag ctgcgtgaaa attcgccatc ggtcacggct ttgagcccga gettaacttg 480
wisagraagsActcgtitga tttcagtgtg ttggatttca agttggtgat cacgcgiading493/000733
ggtaccggcg gctaattgtt catgggcctt tttcaaacta gcggggcegca ataggctgec 600
gacgacgtca aaacggaatg ggacggtiascagttgiagitgtcattaaat atcaaactcc 660
attotRaskttEaAIe§aRe G IRiaaae Y tegiceslasianoRataatcat eaftEagemR® 720 240
racgcHACENIGREE GRtagfacta, ceigrgticiagasiedigr Aclaglclasdegaiasanc 780
tgccaaatga ttggcaattg ctaacgcggg taacqgttgt taaaccggct ttagttaatg 840
e TS i L R e S S e S N
cttatatiguttgightogedgccgi ticacgaaceacgatagitgedgaanagaegaseagtatdtac 9620

gtgcc%%tt@c?é?gggg aqiialigac aqdaleala &Eggﬁaég&ﬁ%[gaf?{af&faw@g 480
caaatttaat ttaaggccgg aatcggtggg cgggattaat ccatagicat gctataatgc 1080
ttcagggpfaaratqrdada gdg AR atiavalEGaatCATtaRt aagtgddaty 11240
gotacRegligantt glacteacy tiggeotiatieaicaical atiniit atocatge@ihze0 600
ttgcgacagt tgttctatta ac acgattt tt%%%tattt gg%cattaag %ttaggcggct tlc2c60 0
gacgacgﬁaaaaaccc gabt R HacERatTo oA ot Acqft

g ét%éFﬁch tacgtcggcg 132066

ttasdyAtgCy UgLIAET FgRaRATgt ROGUIFEgeC tALtAYGIE Jaloariigacl 380720

gacgtAggicalige el o-gclaRapCcAR LeasEaatcR G odilb-datardgata 1440
ttgataaatg ggtcaaccaa gccattcata gtagtgaatt gattcaaaac gggaaggcegt 1500

t9CCaaRtBR AR Y3t S5P 35348 tERa g Bt fa e MR ARG I EaR YR ttHh 15607
crogtggoaatolt tiigagiit edgtitgeagntitegaggom acgeaigaigagtetilggee t620 960
ttett tc tttaaaaaqgt tcttcacgaa cgtttactat ttaac 680
R e M s G i ey e L R S T
tcatgr i) 3CPROCY] 28N Agac2 A BSt HfdTOWRT SIR@Bta Pk aRR3gp0 1020

caaatt44Bt PAdinaA9 NG 20R%/QN Q384 REEINEDA3/A 733 ataatge 1080
aagta%%%%g GC%E&EQ%ggscaaattatgg atagaétcat tcggttiott aagegggatg 1140
acgttgactt gtactiaacy ttggcgttat taatcatcat tatttatita atgogtgggt 1200
ttgcgacagt tgttctatta acgacgattt ttgcocgtattt gggcattaag cttagtcggt 1260
ggttaaacct ccgaacgeac ttacctratt ggattgetgt cattgtggtc tacgtcggeg 1320
tgattgecgtt gtttatcggt gogctateglt acgcggcgce taccctggtc gatcagttga 1380
aggtcattcc ggatatgcoctg gctaaagcaa tcaccaatca cccggtattg aataagaata 1440
ttgataaaty ggtcaaccaa gecattcata gtagtgaatt gattcaaaac gggaaggegt 1500
tactcgtcac cggtattaaa ggactgagtyg aggttgoaac tggetttacyg cacgtcttaa 1560
tggcaatett ttigagtttt atcttigeag thtcgogggg acgaatgatg grtettiggee 1620
gccagttctt gcagtcgaag tttaaaaagt tcttcacgaa cgtttactat ttaacgcata 1680
dattcgttat gattctgggg cggattatitg aaacgcaact ggtgatttgt acgatc 1736
<210> 41

<211> 749

<212> DNA

<213> unknown

<220>

<223> Tp_3500

<220>
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<221> startcodon <222> (137)..(139) <223> <400> 41 atacatggct
aagggtattg attacgttgc ggattacacc tataagcaga ctgtgtctgt 60 tttaaaggaa
gcgtggcctg aaattttaaa agacccagtt caagcttaga tatttgatta 120 taaggagtga
Wielarlgaataataattg gttaggatta acggataaag ttgttgcaat 180 tae98986E 000733
gttggtggta tgggtaccaa gttctgtgaa gagtttgcta agcagggtgc 240 caaaattgtc
ttgattgata tgattgcgga taaaaccgezi goggacgsaa ngaaattgac 300 agaaaagtat
<221>ggg9§trgc%%§0%gttggccgt taagtgcaat acgactaacg aagaggaagt 360 tgatgctgct
gttaaggccg tgactgataa gtttggtgaa gtcgatgtgc tagttaatac 420 ggctgctatt
<222:ttahttict-cdd88acttga agacttgegt ttggatgaat ggcaagctge 480 cttgaatgtt
<273-Aacttaacgg gttacttctt aatgtcacaa cggtttggtc gcgtcatgat 540 tcaacagaaa
catggtgcga tggtacacat ctcaaccgta gcgtcacgtt atcctgaaac 600 atatagtggg
gcctatagta caactaaagc agcggttaat atgatgtcta agcaaatggc 660 tgctgaatgg
<400>ggatagtatg gtgttcggag taactgtgtc ttaccttgtc tggttaagac 720 gccgttatct
Atacaggaea I BIAGT Gl TAP LG (YL PLL> BTGRP PRATLEYB> 60
tttaddgkROWag <R <223 1Radn Qyas 22O < Hdkasialtcodat-gd2gzr 120
aaodiilid 3222, <d00% 42 lgcalaanda aaqgagigqe aeacapidic aatcalpge
90 dtAactt aftcca%c&t 80 gat a g%ca& cag gcagg tccaggt at c%%gccggaa
tacgasgagtgaiteptgygteganst AQG aaatiitictagacREHyec tigstgaseatgcaactidéa

caaa ACGLI90LtOlRAcateg 430 - RRgNA Ak W 2094038 Tagaaattgac 300
PCT/NL2003/000733 P211063PCT.ST25

agaaaagtat ggcgttgaaa cgttggccgt taagtgcaat acgactaacy aagaggaagt 360

tgatgetget gttaaggeeg tgactgataa gtttggtgaa gtogatgtgce tagttaatac 420

ggctgcotatt tracgettct caccacttga agacttgcgt ttggatgaat ggcaagetge 480

cttgaatgtt aacttaacgg gttacttctt astgtcacaa cggtttggtc gcgtcatgat 540

tcaacagaaa catggtgcga tggtacacat ctcaaccgta gcgtcacgtt atcctgaaac 600

atatagtggy gcctatagta caactaaagc agcggttaat atgatgtcta agcaaatgge 660

tgctgaatgg ggacagtatg gtgttcggayg taactgtgtc ttaccttgic tggttaagac 720

gcegttatet gagaactttt acagtgatc 749

<210> 42

<211l> 619

<Z12> DNA

<213> unknown

<220>

<223» 1p_3505

<220>

<221> startcodon

<222> (26)..(28)

<223>

<400> 42

tgcataaaga gaggagtggc acacaatgtc aattcatage aataactttt attccaacgt 60

gttacgacag tcagtgeaag tccaagttat cttgccggaa ccagtgaacg cggtcggaca 120

aattttacca gactacagta gtggtgaaca gcaacttcca actgtgtggc tgttgcatgg 180
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cttaggtggg gacgcaacgt cgtggttacg gcgaacggaa atcgaactac tggcaacgca
240 ataccgagta gcggtcgtca tgccggaaac ggggcgggga ttttatacga atatggtcca
300 tggtccacgc tattgggatt acttgaccca cgagttacca acacgaatgc gttatatctt
wdRaagitatcy gcacgaccgg aagacaatta tttgttgggg aactccatgy-ghaoeialiomd 33
420 ggcattacgt tatgccttta cctatccgca geggtttgeg getgtcgegg cactatcacc
480 ggtgacggat ctcaaaaggt tteacghggecacsmieggca attaagccag accttgagct
cttaggupog getaErts cEaiacatach cragveic Y clageaggta trdrIraachygtacagdd

ataccfB2GeHFcaR_G 195098R6H O L9 kBTt ertRddardP A3 atddde PNA 300
<213> unknown <220> <223> Ig 3662 <220> <221> startcodon <222>

TOOtCEatEs. [A5E9LI33 ARG GRTTSGERY RG] HRAT 10 RRA Yitcatta2f?

cccgtigaagtipacgaicgaatiybtadtitattgyotaizaatactctaaagaiy agtittata@g 420
gocat O gQRIgRIAL 12Q agataallfl [eagaltel GHOGANAt JAQGARGaAt 45
ggctataata aagtttgtaa 180 "attaaticac aaaggaattg aacggaggaa gcacttcatg

99toagaeig SR AR AR T PUTaAERRIG045R FltEIgEERF adtftigaRdt httagfttla
ggctt@it@iaa@ag@a%g@atta@@agé@gbiatﬁtgagggg@taiagﬁstaag@a@@ﬁawgaégatttaoo
tgtgaaaagg ttgcggttgc cgcactggac aatcatatga agttagccaa gttggcg
accgag‘?‘é%igcaéc ggﬁggfé%gggtgt 420 tgttgaagat aaggcgatta agaacatcta gitg
cgccagcgaa tatatctgga acagcatgcg 480 ccatgataag acagtcggceg
<210>tc§ﬁaaaga agacgatgaa gagcaactaa tggaaattgc 540 tgaaccagtt ggtatcgtag
<211-CccOp@fyttac acccgtaacg aatccaactt caacaacggt 600 tttcaagacg ttgatctcat
<12-12339999cg taacacgatc gtctttggtt tccatcctca 660 agctcagaaa tgtagttctg
cggctgctga tgtgatgcgg gaagcgatta aagetgetgg 720 tggtccagct gatgetgttt
<2L3>atdtsteda acacccaagce attgaagcaa ccgacgcectt 780 Pagina 42 WO
2005/040387 PCT/NL2003/000733

<220>

<223> 1p_3662

<220>

<221> startcodon

<222> (218)..(220)

<223>

<400> 43

gaggagcttyg cggttgtttt tgactgctat tgttcattaa tgaacttaac aatcgaatit 60
ttttattgge tataaatact gctaaacatg agtttataag tgtactgttt ggatgatatt 120
aaataatttt tcaaattctt gttgcatiat gagcaaggat ggctataata aagtttgtaa 180
attaatteac aaaggaatty aacogaggaa gcacttcatg attaagacag aaaaaaatca 240
aacaagcaaa gttactgacyg aagttgatca attagttcaa cgitctaaga aagcattagce 300
tattttgaag tcatataccc aagcacaaat cgatgatita tgtgaaaagg ttgcggttge 360
cgcactggac aatcatatga agttagecaa gttggoggtt gaggaaaccg gtoggggtot 420
tgtigaagat aaggcgatta agaacatcta cgccagcgaa tatatctgga acagcatgeg 480
ccatgaraag acagrcggeg tcattaaaga agacgatgaa gagceaactaa tggaaatitge 540
tgaaccagtt ggtatcgtag ccggggttac acccgtaacyg aatccaactt caacaacggt 600
trtcaagacg ttgatctcat taaaggggcg taacacgatc gtctttggtt tccatcctca 660
agctcagaaa tgtagtictg cggctgotga tgtgatygcgy gaagogatta aagotgetgg 720
tggtccaget gatgetgttt tatacatcga acacccaagc artgaagcaa ccgacgectt 780
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P211063PCT.ST25 gatgcaccat acggatgttg cgacgatctt ggctaccggt
ggtccaagta tggtgacagc 840 cgcttactca tcaggtaaac cagcactggg tgttggtcct
ggtaacggcc caacttatgt 900 tgaaaaaaca gctgacatta agcaggcggt taacgacatt
vidUsiseaagacatitga 960 taatgggatg attigtgctt ctgaaaatag tgeqatidsosnso7ss
gacaaggaaa tttatgctga 1020 agttaaagct gaatttattc gtttgggttg ctactacgtt
aaacctaaag atgtgcaagc 1080 ligagigat aetgtcattg atcctaaccg gcacacagtt
gatgcegtgytecagpiigetggtaachi4Oragoayetiastagatcgsagtaabigyetgg witgaadtfat
cgcugé@ggtw@g@&éqecgggéé&%&g qiaatgea-gagatiaatg dtalegstak cgagtacesn

ttatccggeg aaaaattatc 1260 accagttcty accgtttaca aagcggattc gcatgaagceg
tg2aagaafic45hRGRHaAIGAYES ARACHAT tadtbiFt Rib GEEAE W tggg
taatgGMAGOREEGTIGatg ea@hiigﬁigg gicradgaa (Ggocitan anatgeragedgccggaic

ttagttaac ccatctt agttggt { taa gc
=t e P SRR R
CttgagDER> ARTNOWHS I<PETSAAZRG 015 COOPE t< 2QUBI LURT> WigFHasian <A238
aacagld{8)-- (48N 5433400 44 I91aRGIaGkI8UEEaRIRA HAlgasaRe

1200
tcacgattta aagttgagtg gtgtgcccat 60 aaaattagca caagcgattc aatgctgect
cttoatien SRR ARt U R AT TS od P A AARR Eteaa

accagacaggaactirgatgattgitaggatggtic 4@ aagragtatagaztaagggaretitifaata 1320
t t g

ARG L e A e S O G S

99t cagggegttieagHcTagat Itk 8Bt 9aAg gthR R R ERasg i titfcg g dtf°

agttogifianata gacalcatcaagangalaaldgdty dagigtalig-glgaceeiag daiiggccason
gtgactgatt aattaggggg taattggttg 480 Pagina 43

atc 1503
<210> 44

<Z11> 922

<212> DNA

<213> unknown

<220>

<223> p_0026

<220>

<221> startcodon

<222> (478)..(480>

<223>

<400> 44

tgtgactact gagccgcgaa ccatgacgay tcacgattta aagttgagig gtgtgcccat 60
agaattagca caagcgattc aatygctgect tgtgacacag acgctgggtg gtgaacagtt 120
gegectiatt gamaactita cctaaatttt acaggaactt gatgattgtt agtacggttc 180
agccgtatag tataattgta ctttttaata gcaccccget attgattatg tattacgaag 240
tactcatcga tccttaatga gacgtaggca cattaghtgeg tggetitcet tgattggeca 300
cgcatttttg tgegottata agcagaatgt ctgegttgit cagacgaggt gettataata 360
aaggtaaaca ctaaagcace tttitcggatg grtttaaata gacgtcatca cgaaggtaat 420
tagtgtattg gtyggcgctogy ttattggcca gtgactgatt aattaggggg taattggttg 480
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WO 20051040387 PCT/NL2003/000733 P211063PCT.ST25 taccaagcag
tagtgttttt tgatttggat ggaacgttaa tgcaggacga taagacggtt 540 gcggccagca
gtgtgcgggc aatccagcaa ttacgagcta accacgtcct acccgtcatt 600 gccacgggtc
wis aRigiatiegaagttcaa gatgtgatga caacgacggg gatcgattca 66Q-1ate9ieaeie 33
cgaatgggag ttacgtcgcg tatcaagggc agtttttgag tgcgcacgaa 720 ctggataagg
agcttttgac cgatattact cattttgccazainggeaacargaatgcgcta 780 gcttattata
taccanent JessgtiREE gieR He iRt feratgEatY 4@ aaghdRsa8cdaidygg G0
gcggcdEaERGRYBEPHEECHDICgeas CocRGh HERDAREA dgRanalat 0P aattictiagy

t tttga tc 922 <210> 45 <211> 801 <212> DNA <213> unk
gecacqish SCTTIEE (AT, ©3910 LR CAACIA 089 SET59E) a45) 660

atcgteR28>cg40Qs gty Ctyecgatgestitichaiad @eagghactagragtaettigaarggttd20
ctggaw‘g}%@aﬁ@@tfé%%%Qﬁggg&tqmg&%ﬂgggﬁ&%gt% é@ﬁ@@aatg 780

gcagaacttg 1

getta i RGBRFE 6 U ARAEIEE R AASTH A TR GOCatALES

tatcgfgtaaataliat4ga aagraagegy caagageaca naaaagica gisaaeete
caatcact ajccaagttg 300 tataatgtac ttgtaagcgt tatcagaacc taattacctg,,
aattt?t%ac goc ?’[% %tg%Go gttaaaagta aagcaattat gattggtgce gggctatcaa

999
atatggctgc ggeggtetac 420 ttgattcaag atggtcattg ggatggtaag gacatcacat
” tetatggtgt tgatatgcac 480 ggtgccaatg atggtggtge cacgactgat tttaccaatg

<210

0 tggtgggaat gagccgceitg aaaaaatgta atatttgtta aaggaaatgt
gactﬁg0

300

<211>agt@ttggaa taagaatcat 540 ccgatggcta acacgactgg gtatgttgcc cggggtggtc
12> 99afgctgaa ttaccggacg 600 tacgttgact taatggattt attggaccgg attccatcgg
taactgaacc ggggatgacg 660 gcggctgaag atacgcgtga ttttgatgcg

<213>adﬁ@ﬁ

' ggtaagttag gattcaataa taaggatcgg 780

t¥ba cgtatgatat tgccegcettg 720 atgcagggtg gtaaaggcat tattaatgct

<220>

<223> 1p_0139

<220>

<221> startcodon

<222> (343)..(345)

<223>

<400> 45

ctgccgatga ttttcaatat acaggaacta ttcgttaatt tgaacggtta gttaaaataa 60
aaagtgagce gtctgeatit gicaaggete getttttgca tacataaatg gcagaacttyg 120
tggtgggaat gagccgotty aaaaaatgta atatttgtta aaggcaatgt gtitaattyg 180
agaaaagtca tcaaatggtg thtacgetatg ggcagaaatt ggtigactag cgcaaatatt 240
aagaaagcygg caagaaaaca aaaaagttca gttcaaacta gacaatcact atccaagttg 300
tataatgtac ttgtaagcgt talcagaacc taattaccta ttttgggggc gttatttatg 360
gttaaaagta aagcaattat gattggtgcc gggctatcaa atatggctge ggeggtcotac 420
ttgattcaag atggtcattg ggatggtaag gacatcacat tctatggtgt tgatatgcac 480
ggtgccaatg atgotggtge cacgactgat tttaccaatg agtattggaa taagaatcat 540
ccgatggeta acacgactgg gtatgttgoce cggggtggte ggatgctgaa ttaccggacg 600
tacgttgact taatggattt attggaccgg attccatcgg taactgaacc ggggatgacg 660
gcggetgaay atacgcogtga ttttgatgeg aaacatcgga cgtatgatat tgccogetig 720
atgcaggotyg gtaaaggcat tattaatget ggtaagttag gattcaataa taaggatcgg 780
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actttgctga ctaagttgat c 801 <210> 46 <211> 865 <212> DNA <213>
unknown <220> <223>Ip_0190 <220> <221> startcodon <222>
weIsAEPRy <223> <400> 46 atctaacaat tcgtcaattg atactgcateralitaitamorss
taataagtca catcccggca 60 ccacgtcaac taacgaactt agatatgagg agggggatta
caatgcttgc atacgggtat 120 caaagatdgrggagasctac cgtatttgaa gaactaccac
actttgegacdgergasitcaaca 180 gataatcaat tattaatcaa aactttagec gttaaccta®t
ccgaggaaga ccgcttagaa 240 cggctaggta ctatccaaag cgtcgcacta ccgcatattc
<210>ctgggcatga tgtcattggg 300 aaaatcattc aagttggcgce cgcetgtcact gacttggacg
<«211>tgggacagt ggtggctgee 360 cgcacgaacc atacttacgc ggaccaggtt tgtttagata
gcgatctagc ggtgaccatg 420 ccaactaatc ttgatccggt caccgccgtc agcttagtca
<212>cté’é’égggat tgtcgcttac 480 aaaacggtgc gctactttgc ggacatccaa gccgaccaaa

<213>Cogigadigt caaaggcgct 540 ggcagcccag tcggcttgtt aattattcag ttagccaaac
gattaggtgc ccacgttatc 600 gcgattgcta gtgaccgtta tgctaacttg attgcgacac
tgggagtcga ceaattcgtc 660 gactatcagc atcaaaatcc agttcacgtg ttagccgacc

<220>gcggtgacgt cgtaatcaat 720 gtcgctatcg atggegttgg tggcaaagat gacttagcaa

<223-109pCaaait tgatgcgacc 780 atcgcttcgt ttgccegtea cttgccagec accagtaaat

<220

caattcgttt ccaagcaatc 840 caaccgaccg aagtgatttc tgatc 865 <210> 47
”<211> 1551 <212> DNA <213> unknown

<221> startcodon

<222>  (103)..(105)

<223>

<400> 46

atctaacaat tegtcaattg atactgcatg atttatttac Ttaataagica catccoggea 60
ccacgtcaac taacgaaclhit agatatgagg agggggatrta caatgcettge atacgggtat 120
caaaaatttg ggggacctac cgtatttgaa gaactaccac aatcacagct gattccaaca 180
gataatcaat tattaatcas aactttagcc gttaacctaa ccgaggaaga ccgcttagaa 240
cggctaggta ctatccaaag cgtcgecacta ccgcatatte ctgggcatga tgtcattggg 300
aaaatcattc aagttggcgc cgetgtcact gacttggacg ttgggacagt ggtggctgoc 360
cgcacgaacc atracttacge ggaccaggtt tgtttagata gcgatctage ggigaccatg 420
ccaactaatc tigatccggt caccgoogto agcettagica ctccagggat tgtcgottac 480
daaacggtge getactitgce ggacalccaa gecgaccaaa cggtgattgt caaaggeget 540
ggcagcccag toggetigtt aattattcag ttagccaaac gattaggtge ccacgitatce 600
gecgattgoba gtgaccgtta toctaacttg attgegacac tgggagtcga ccaattcgtc 660
gactatcagc atcaaaatce agttcacgtyg ttagccgacc geggtgacgt cgtaatcaat 720
gtcgctatcy atggegtigy tggcaaagat gacttagcaa tdgecaaatt tgatgegacc 780
atcgcttegt ttgcccgica cttgeocagee accagtaaat caattegttt ccaagceaatc 840
caaccgaccyg aagtgatttc toatc 865
<210> 47

<211» 1551

<212> DNA

<213> unknown
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<220> <223> Ip_0291 <220> <221> startcodon <222> (738)..(740)

<223> <400> 47 cacgatttgt ttgagaccgc ccatattgat agttgcatag taatcgatag
WE3GHINA%H0 tagcttgcta acactagcect tggccatctt ggagecaccatattgtandoogas

cggcgttgag 120 tttttgaaca tttgtgtcct gatcaccgac catttctgct aatgaatcgce

gtggaatgct 180 ggtaatgagc gtitetigg dstgcggait gatcgtaacg accataatgg
tgtcagaatt 240 tcccttatca atacgaccgt ctgccccggt gtcaacacct agtagtaaga
<22Q’”tgc:tgagtgg 300 cttagtcgta tcgattttag tactgctgtt tcccgtatag atcgtcgatt
<223>ggiagogeyc 360 ctgtgcctgg cgaataatta agccaatcgc cacgaatgcg
<20-ataacgataa tgatgccgac 420 cgcaattaac actggecgta atittgaaga tgctgaatgc
cgcatgttca aatcctccct 480 taattaaagg cgttaagatg gttccccgga taacgtcttt
<22ycttganst ttgtitct 540 agcatacccg gtcagtacga tcccggaaaa tacttatttt
<222-0agtgtactt agafttnaaaa 600 atagatacca cctaaaagaa ttagattgga aactgagcaa
<223}attaggagcg gtcacttacg 660 gacagtatta cggcagaaaa cggattcttg gcttatactg
acagtgaact taaatatatg 720 aagtgaggtt tggtaatttg acagtctttc gcgcattttc
taaccaagaa gttttagatt 780 atttagcaac gcaagtcact gacgggcagg tcttcactga
<400:C0aggagacg ctgaaaaaat 840 actctttcag tccgeggttg accgatgacg atagtggcect

cacgaygcaitageodatgtigaay SRAtgacatatyan capggacathcaaggaagyt tgaaaacgyc
tage SN BAABG LARAILIGAR A0L - I0GHEECCR-R9ARCAREEAFCIRAGANIGLatcaglgC

ggacgggtta acggacagtc 1020 tgatictttc aaccgccaag atgaacCgaa

TTTTREREY aHeiHelfCaA ot Gafieeatcqd o8 CeaRttga et ce§aetE titaac il
gutaifigoajaaageniracesaagcadnaialday altctacqedecaaagssts

240

ttctaagc ccatctct attggcggt aatgtggcga 1200 caaacgcc
e TRt S0 A ATy AP SIaR S80S 198D Maag BBt

ctragtieajecayutttre dag taagta gy cueyyan el Craemgtaggt 4808  actitg Giea
crgtdoatlaacs caatieataa Hagtcaoa agasagalia99aqicalla 13809 ce9aagtagt;

cgttaaactg ttgccgattc cgctagggac cccegtgatg ggegtecgect 1440

cgcaattaac actggecgta atttigaaga tgctgaatge cgcatgitca aatcctocect 480
taattaaagg cgttaagatg gttccccgga taacgtcttt gtcttgaaat cactgtitct 540
agcatacccyg gtcagtacga toccggaaaa tacttattit gagtgtactt aatttaaaaa 600
atagatacca cctaaaagaa ttagattgga aactgagcaa attaggagcg gtcacttacyg 660
gacagtatta cggcagaaaa cggattcttg gettatactg acagtgaact taaatatatg 720
aagtgaggtt tggtaatttg acagtcitic gegeatttic taaccaagaa gttttagatt 780
atttagcaac gcaagtcact gacgggeagg tottcactga cgaggagacg ctgaaaaaat 840
actctttcag tccgegattg accgatgacg atagtggoct tgecttagec tatgttgaag 900
cacatacgac caaggacatt caaggaacgt tgaaaacggce ccgtaaatac cacatcgceag 960
tgattccecca agaccaaaca acgagcactg tratcggtge ggacgggtta acggacagte 1020
tgattettte aaccgocaag atgaaccgaa tcatcgaaat tagrcaagget gattccatcg 1080
ccgtggttga acccggegte gttaacggtg atctggataa agaageacge aagcagggta 1140
tgttctacge gccggaccct ggttctaage-ccatctotgg gattggeggt aatgtggega 1200
caaacgccgy cgggatgagt acggtcaagt atggggetac taaggacaat gtottaggcg 1260
ttaaggrcgt tttagccgat ggtcgcgaag ttaagttagg cggtcggacg ctaaagcagg 1320
cctttggtta tgatttaacg caattgatga ttggttcgga aggcacgita ggaatcatta 1380
ccgaagtaat cgttaaactg ttgccgattc cgctagygac ccccgigatg ggegtcogect 1440
tttrcgataa tatgacagec ttggctaaag cagrtcacgge gattcgaatc tccggtgttt 1500
atccaacgat gctagaggea ttggatggca acacggitgce ggeactcgat ¢ 1551
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ttttcgataa tatgacagcc ttggctaaag cagtcacggc gattcgaatc tccggtgttt 1500
atccaacgat gctagaggca ttggatggca acacggttgc ggcactcgat ¢ 1551 Pagina
46 WO 2005/040387 PCT/NL2003/000733 P211063PCT.ST25 <210> 48
W ldddof <212> DNA <213> unknown <220> <223> |pp&d¥%6a68he0733
lp_0477 <220> <221> startcodon <222> (1115)..(1117) <223> Ip_0476
start codon <220> <221> startgotessrez2226168)..(170) <223> Ip0477
<210>st%r codon <400> 48 ctgctgggaa aagttcgaac ccgcgtaaac tttttgagtc
ggctgtgttc caacaattgt 60 ccctcagccc cggaggtcga aataggccgc acgttgctga
<211>cghfhaaaa accaactaac 120 ttgcacgttt cattatccta tgatggtatg ctacagatta
<212-agifgatttg tctaagccaa 180 tgcaacggta ccatttttct agtataatta gtgatgatac
ggacaacggt ggcggtttca 240 tcatgagaca tccctcgtge ccgataatag cggataacgg
<213>0 HBGRME ttigacggaat 300 caacaattge aactttgagt caaaaatacg aaccggeage

gatgctggat agttttgcgt 360 atacgaacgc cttgctgtgg ttaacggegg ctcgtcagea
<220-8ccaatcgtt cattictgge 420 agttacagcc aaccgteatt cteggcttat tagaccaacg
cttgccacgg ctaactgctg 480 gcttagcaga tctacacgct gecggttatc agatcatgcet

<223>ccpalitch §ofgdBe?ad’540 cegtagttge tgaccetggt gtactaaacy tttccttatt

<220=1cttccagca actcgtgaac 600 gctatccaat tacagcggca tatcaattga tggtcgacta

2 bcgttggrg&cao%tttggccac 660 aattaaatat cacgactggt gagattacac gctcctattg
tcé;tggtga? atgatttga 720 gtattgccgg tcgtaaaatt gccggaatgt cgcaacggceg
<222>cattgébyaal@tyciggtca 780 tcatgctgta tgtcagcegtt gatggcgatc agatggceccg
<223>ta%3_<'i‘ﬂ(7‘*§ é{tgﬁgc&gcﬁﬁélo
<220>'
<221> startcodon
<222> (188)..(170)
223> 1p_0477 start codon
<400> 48
ctygctygggaa aagttcgaac ccgegtaaac tttttgagtc ggetgtygtte caacaattgt 60
cecteagece cggaggtcga aataggecge acgtitgetga Cgaacaaaaa accaactaac 120
ttgcacgttt cattatccta tgatggtatyg ctacagatta agttgatttg tctaagecaa 180
tgcaacggta ccatttttct agtataatta gtgatgatac ggacaacggt ggoggtttca 240
tcatgagaca tccctogige cogataatag cggataacgg ggtggetitc ttgacggaat 300
caacaattgc aactttgagt caaaaatacyg aaccggcagc gatgctggat agttttgegt 360
atacgaacgc cttgctgtgg ttaacggcgg ctegtcagca accaatcgit catttcetgge 420
agttacagcc aaccgtcatt ctcggcettat tagaccaacg cttgecacgg ctaactgety 480
gcttagcaga tctacacgct gecggttatc agatcatgct ccgtaattca ggtgggetag 540
ccgtagttge tgaccctygt gtactaaacg tttecttatt tcttccagea actcgtgaac 600
gctatccaat tacagcggea tatcaattga tggtcgacta cgticaggca grttggcecac 660
aattaaatat cacgactggt gagattacac gcteciattg toctggtgat tatgatttga 720
gtattgccgg tcgtaaaatt gocggaatgt cgcaacggeg cactgecgaa gegetggtca 780
tcatgetgta tgtcagegtt gatggegate agatggeoccg tagtcaacte attcagegtt 840
tttaccaagt cagcttagce ggtcaccatg acgegeggtt tccagatgtt gatccacaag 900
tcatgacgac cgttgctgac gettiggecag cgocgactga cactaccgct acacaagcetce 960
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tttaccaagt cagcttagcc ggtcaccatg acgcgeggtt tccagatgtt gatccacaag 900
tcatgacgac cgttgctgac gctttggcag cgccgactga cactaccgct acacaagctc 960
Pagina 47 WO 2005/040387 PCT/NL2003/000733 P211063PCT.ST25

whitliRaaesatcctaget caacatggga cggtcgacac aacaagttty cegifagisanh Se7ss

ccgaagaacc tgaatttcaa gcacacttaa atcaagccta tcaacaaatg caacgccgac
1080 aacaacgctt gcatcactga aggaaggaat t@aittggcec tatcgccage aactattacc
gttttht4dc catggagaaa getirgigraccoggiceatgatagadt tatatccasiagtcaagttato

cegaatadlc t%%%@@&ﬁcééacéaﬂ%gﬂ%ﬁﬁ&&%gaEEQEQ&a%Q?@QQQ&@%ECg91680

260 gacctcgctg accttccacg gtgcagaaca ctcccgcttt ggacattgec tcggtgttta
aacaafgopt theRitaCa T Geegtatr gt JaRiECItTa AR taac ARt RaetE Hggect ey

catgghd8fh tgecagiogidoggrignie-d 400 1€2d0 4 cdklbab 4 &z NAL 200
known <220> <g23> IQ 0907 <220> <221> startcodon <2€22?>

<213>u
t“tcgﬁ%o%é)‘%.& FES55S LS 4G STRa At ACAT 1951CRt 5T tacgat”
gacceagha &S 1Y AeEh J4T 60agia i Cygit st tc gt cedaacccteoatacyuttat 1320
tgag ARG ACHIRAGIG 420  HAQGINYCRG LI galcaa aalaace aliaacesso

atttagaaca aagtatcgtc 180 ccactattaa ctacgcttgg tagttggict tacatcttat
toacagtihc LGPEAIRESR 240 gaaacgggcea tggtegtitt cecatttctt cccggegaat +400

cattgatctt tctcgccage 300 acgatggctg caactcacag cgacgcecctc agtattcaga
<210tefhiytgec agtattttt 360 gtggcetgetg taattggega cactgtcaat ttcgaaattg
<211:gceggcatct gattcgetta 420 cegtggttge aacgecacct cccccaatce aagcaacaac
<Zj_bgcg{ggcaaca attttttgct 480 aagtatggcg cgaaagctgt catgtttgge cgctttgttc

cactcgtgeg gacctttgtc 540 ccgetgagtg ccggggecge taaaatgeca caaacgacct
<213xcgdrEretigaacttagtt 600

<220>

<223> 1p_0907
<220>

<221> startcodon
<222> (106)..{3108)
<223>

<400> 49
atgtaaattt gttigaacat tggtctatca aagttacgat tgtgttaaac tgaaaagaat 60

gtaatcggtt acatctgttt ttcaacccge agacgcttat aataaatgca acttaaactg 120
gaggtgecac cgrtggtcaa tttaataacc attttaaccc atttagaaca aagtatcgte 180
ccactattaa ctacgetigg tagttggtct tacatcttat tattcgccgt tatckttett 240
gaaacgggca tggtcgtttt cccatttett cccggegaat cattgatctt tctcgecage 300
acgatggctg caactcacag cgacgcecctc agtattcaga ttctggtgece agtattottt 360
gtggctgctyg taattggoga cactgtcaat ticgaaattg gccgeccatct gattcgotta 420
ccgtgattge aacgocaccet cceccaatcc aagcaacaac gogcacaaca attitttget 480
aagtatggcg cgaaagotgt catgttigge cgctttgttc cactecgtgcy gaccttigte 540
cegetgagtg ccggggocge taaaatgeca caaacgacct togotatctg gaacttagtt 600
ggcgttggta tctgggtcag tgteggetgt tcacteggtt acttotttgg ctcgate 657

<210> 50

<211> 491
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ggcgttggta tctgggtcag tgtcggctgt tcactcggtt acttctttgg ctcgatc 657 <210>

50 <211> 491 Pagina 48 WO 2005/040387 PCT/NL2003/000733

P211063PCT.ST25 <212> DNA <213> unknown <220> <223> Ip_1969
Wi 2R &y Startcodon <222> (413)..(415) <223> <400>nQ eEaGsishss

cggccaattt atgatgcgct gtacgatatt tatggcgctg aacataccca 60 gcgcttaatg

gatcgtggta tcatcgaaat cgcaccgglg @eiatatas-gggggcggac 120 gettgaccat

gcgttcgtca tcttggatga agcacagaat acgacgaatg cccagatgaa 180 gatgtttttg
<212>3cH¥ygctag gtttcggtge caagatgatt gttaatggtg atatctcaca 240 aattgattta
<213:CCaaresaia ctaagagtgg cttgattcaa gccgaacaga ttttgggcegg 300 cattagcaat

gtcgcegttcg ttaagtttac ggcggatgat gtggtcagaa atccggtcgt 360 tgccaagaitt

attacggcgt acgatcgtgt ggaacaacgc tagggggcac ttatggattt 420 agaattatac
<22(>gaccaaacaa caacgggagc gcagccagaa cagttgcaat tgattcggga 480
<223lttaaltgase 491 <210> 51 <211> 1688 <212> DNA <213> unknown

<220> <223> Ip_2337 <220> <221> startcodon <222> (957)..(959)
<2202<223>

<221> startcodon

<222>
<223>

<400> 50
tccgtacctyg

gcgcttaatg
gcttgaccat
gatgtttttg
aattgattta
cattagcaat
tgccaagatt

agaattatac

(413)..(415)

cggccaattt
gatcgtggta
gcgttogtea
acgcggcetag
ccacaccata
gtcgegtteg
attacggegt

gadcdddcda

atgatgceget gtacgatatt
tcategaaat cgcaccgotg
tcttggatyga agcacagaat
gtittcggtge caagatgatt
ctaagagtyg cttgattcaa
ttaagtttac ggcggatgat
acgatcgtyt ggaacaacgc

caacgggagc gcagecagaa

tatggcgctg
gcttatatge
acgacgaatg
gttaatgygty
gccgaacaga
gtggtcagaa
tagggggcac
cagttgcaat

aacataccca
ggaggceggac
cccagatgaa
atatcteaca
tTttggycgy
atcecggtegt
tratggattt

tgattcggga

60
120
180
240
300
360
420
480

tttaatigat c 491

<210> 51
1688

DNA

<211>
<212>
<213> unknown
<220>
<223>
<220>
<221>
<222>
<223>

Tp_2337

startcodon

(957)..(959)

<400> 51

ggtattcaag ataatagacc ccctgcecggg ccatcatage tagetgeccca ttactccgaa 60
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<400> 51 ggtattcaag ataatagacc ccctgccggg ccatcatagc tagctgccca
ttactccgaa 60 Pagina 49 WO 2005/040387 PCTNL2003/000733
P211063PcT.ST25 gccgaactgg cccgtcaaaa tcattgacag acaacaactg
widdligaggasacagecgecg 120 tcaacttgge cacgtagcga tcaattgageriaiaedsira7:s
cgtcacttga ctgtagcgac 180 catcgggatg ttgaacacta ctgcgctgtg gacgactcgt
agtatccgta acggctaggc 240 gigatgaagegegagataaa tactgaatca gecagttcat
gCCyazfeyita CEagt CEay HfedA 3000 clitaatRRAAaftEtiig (WFaaasgcanccdtaaciql

tcaacBGIEINBBGARAGLELER0. (RYiAtala R REJEgLoaal QRaselicaldeaadCtealy

attcacgtga ctaccagtcg 420 tcattaatcg ctgtaactca tacttacgag ctaagtcg(ég

At ORI GEIFARYA St S JatE5aRaE Hy BOABTGGP S dHE§thegdtcatccdy
gryytgRatagagya yiastogace:b40a giggupaaag ipgitcgictagcatcgagigga 300
cmCQQ%C&CSQT&%599999%%389&092%%aﬁa‘%%g9&‘@898»9&‘&%%3&%%%99&%%9tca%%ﬂc

gcaccggcgt agtaaacttt aaagcacttg 660° cggaaaagcec cggacgtaac tgatgatitt
cagtagitjegefgattedtiacgerfic§atdtgyro cetgfyicaesiaiggaccastecgtce®
tcatt £0€40aGALAetgacEic agteatnaat {80 JagceigalgRag Jaglogn astaagtgat

actgtacaat t§ccttacca ac%%catcta 840 attccataat gatcaatcct ttataattat
gatcadiikodtt EAE A WEG GGt S0 AESRG SR S RGO
gtggcaygttitgtagt YoRyggatd taagtgatgeR80t ea daagoatitagceigecgyaigcgattaa
gatac§RATICIAG AL AIICIOLGR0GAAG 405 2gHanIca CoeanacaRd 660

atcatcgccc ggatggtcaa agccaaacga ctatcatcaa 1080 tgattctata
720

CO932 e CABRSIGB AT AR GAE AN TREGEGRJ TR AT EchBte 9499y 9
ctgtcgoancaagiadgctitoggaigeigaatgcagstagcgargagtaanaan caactigaaa 1200

C agcc a agaagccaaa at gC acC tcattct tct Ctg at gaaatccacc
e L e R e 40
attccaBRl fgARRIECHACEARRGtRE abtCoAtats Hageataatt Agcoats totagtcoR
ttcatgggég Q@&ﬁ%ﬁﬁtﬁgﬁ%gﬁé%g&&@@%&‘598&9@%@@9%999&9&933%

1440 ccctcgctga cgaaaaaaac ggtctthgca gttaccacgt tgatttagca

AACARCRPCTYCCL IE8D TGREEEEEE: At

81 sty Gy

1020

aattgggcegtcaat gogiiagaatats66c dggeogiatt atcatpgict noggecgatg taeggcatmsl

gt CORGATIRA £AA%3RG6AR 1520, UdRA0ARIG 0&95%%%%8&3 ‘%:%%%‘&5 1140
ccgcagafaa agatggtgac gcccactacg 1680 acgtgatC 1688 <2I0> 52
ccaccaagta tgcttttcga atgctgaatg cagetaccga cagtaaazaaa caacttcaaa 1200
tegtagecyga agaagocaaa atgageggga cggteattct totgetggat gaaatccacc 1260
ggttggataa aactaaacaa gactttttat tgcctcactt agaaagtgge cgcatcattt 1320
tgattggtgc tacgaccgaa aatccatata ttagcattaa tccagccate cgtagtcgaa 1380
cacagatcti tcaagttite ccgetcactg acgatgatat tcagcacgcg gtggaacgag 1440
ccctegeotga cgaaaaaaac ggtcttggca gttaccacgt tgatttagca cccgeggeca 1500
tgcaccacct gtgeaccget accaacgggg atttgegeag tgccctcaat gggttagaat 1560
tggcegtatt atcatcgtct ccggecgaty acggeaccat cgecatttca caacaaacaa 1620
ttgaagaatg ctigcaaaayg aaagecettat ccgcagataa agatggtgac geccactacg 1680
acgtgatc 1688

<210> 52
<21l> 758
<212> DNA
<213> unknown
<220>
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<211> 758 <212> DNA <213> unknown <220> Pagina 50 WO
2005/040387 PCT/NL2003/000733 P211063PCT.ST25 <223> Ip_2507
and Ip_2508 <220> <221> startcodon <222> (615)..(617) <223> [p2507
wiphEadeR7<220> <221> startcodon <222> (204)..(206) %ﬁmﬂ%g&ms
start codon <400> 52 tgcggacctg cgttagccac attgcggtta gatgcggatt
attgatgaag agggtactcg 60 cageeacmesrtgagatgccc cacagaatac aggcactact
120 aatgattttg ttgtgtcaaa ttacgactcc tttctgaaaa
<223> igzggzagi?t(?caﬁ; 0 agcaaaggtg cgtctgggaa cctatgttta tgaggaatct
<220>cttattattc tcatgggtta 240 cttcatcaaa agtaacgggt gcgtttcaga agaactcatg

<271:ctalgaialg aacaatcaaa 300 cgcgaataat gatgcgtcta acggaggcta taaagatgaa

agcaattatt acc ttgtgg 360 gacaggacca agtgggaatt gtcgcaaaag

<2221aggaéa

cg g

tagcacgt ttaaaaatca 420 atattgtcga tatttcgcaa accttgatgg

<22 3-atchiaaititaocatgatgdotatcggcgg 480 aatgggatga ccagcaatta agttttgcgg
cagccaaagc ggcgttagaa tcgctcggtg 540 aggcatcaga gttaacgatt cgaattcaac
ggcaagcggt ttttgacgca attcagaagt 600 tataggaggc taccatggaa agtcgttcaa

<220ttttagaaac aattcagatg gtggccgagg 660 aaaatcttga tattcgtaca atcacaatgg

<221 9catttcgehaligattgt gttgatagtg 720 acggtgagcg ggcccggcaa aaaatctatg

ataéaz%at)c 7?8 <210>53 <211> 1226 <212> DNA <213> unknown

<222>

<223> T1p_2508 start codon

<400> 52

tgcggacctg cgttagecac attgoggtta gatgoggatt attgatgaag agggtacteg 60
cagccaccce tgagataccc cacagaatac aggeactact agcgagtaag acgccccogia 120
aatgattttg ttgtgtcaaa ttacgactce tttctgaaaa taataagcaa ttitcattat 180
agcaaaggtg cgtctgggaa cctatgttta tgaggaatct cttattattc tcateggrtta 240
cttcatcaaa agtaacgggt gegtttcaga agaactcatg ctatgatatg aacaatcaaa | 300
cgcgaataat gatgcgtcta acggaggceta taaagatgaa agcaattatt accgttgtgg 360
gacaggacca agtgggaatt gtcgcaaaag tagcgaacga gttagcacgt ttaaaaatca 420
atattgtcga tatttcgcaa accttgatgy atcataattt taccatgatg ctatcggcgg 480
aatgggatga ccagcaatta agttttgegg cagccaaage ggegttagaa tcgetcggtg 540
aggcatcaga gttaacgatt cgaattcaac ggcaagcggt ttttgacgca attcagaagt 600
tataggaggc taccatggaa agtcgtitcaa ttttagaaac aattcagatg gtggccgagg 660
aaaatcttga tattcgtaca atcacaatgg geatticget ctittgattgt gttgatagtg 720
acggtgageg ggeccoggeaa aaaatctatg ataagatc 758
<210> 53

<211> 1226

<21Z2> DNA

<213> unknown

<220>

<223> T1p_2713

<220>

<221> startcodon
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<220> <223> |p_2713 <220> <221> startcodon Pagina 51 WO
2005/040387 PCT/NL2003/000733 P211063PCT.5T25 <222>
(938)..(940) <223> <400> 53 ttccttagag agctgattcc agaattggag gttcaggtcc
WAGSHRAAGYG atgggtcttc 60 cttgcgaaat gagcgcattg agcatttgagepieisaifuess
tcttttaaaa gccactgaat 120 gtttttaaga ttggctagac ttgcaccgac gttatcgatt
ccaaactgca tgccgtaacc 180 gegggsitca-£aaaticgtc gccgaaatag gegtttattg
atacgacgc gttggtattg 240 aggtgtgtac tcaattgcca agtgcatcgg ttcgatgttc
<222>gc&%?t cc agaacaaa 300 ataacggaat tcgggactga tgatttgttc gtattctaaa
<223>ttgattgata acgtaatcgc 360 ttcatcaggt agcgccttaa aggtatcttc aagcaggaag
atcacccgct gaagtggaag 420 tgagtcaagt tgtggtggta atgaccacga accatcagta
ttttgttgac gcaggagaca 480 ttcatagccg gtagtgcggc cacgaaaatc gacttgtttt

<400>tg@dtaaagt agcgtagatt 540 aaaatcatca ttttcaagqt aattgttgga acgtttgcgg
RIS R R R T R T e R

ctrgcgasaytastcwiatitotaa GOt tapgetaghcoiActadt tazet sy aatgpitaaacl 20
gt HaIg1a36 995229359420 ARACCHSIIAQHACcHR; Bl GRRQE A dLitgaca ko

ataggcctaa ttttgcacag 780 tttcaacaaa aattatctct tgataaatag aaatgatttt
9C009 Tt AatHtARHIE AGtEC WA IR BstE Big ARt CALECHERIE fidEcactdf'”
aggtdtagocaashaagotaceag; 006 dgattgasagr ggtttagig gtegcipta-atcgataatgd 00

ataa%%%é%?%?ﬁg%&%%%%%é tg%qu@tgtgtgqs’ggtgggg&t %%gﬁ%@aﬁg%%@a@maa 60

cgg aaccagacc ttggtaccta agctgaccca tgctggtcat
ttCa@aa@ma@%f@ﬁ@agﬂﬂalm@Ct@é&g@%ﬁ%@@&@ﬁé@ﬁ%&%@@ﬁﬂﬁcgcd@ﬁ
tgagReeeelaeeadiggicoachdddR ol0alaacdagacotiftgagaaaganiii salggocash
crea %ac tggtat acctcatggt 1200 aactggtata gcggcgdag%%atgatc 1226 <210§40

£519L295%5 995 FACEIRpate gactrgtttt tydataaagt agegtagatt
aaaatcatca trttcaaggt aattgttygga acgtttgcgg gagtaccaat aataagtacc 600
aatcgtcagg atgaagatga ccgcaattga gectgtcaac cacagtaatc ctatttctaa 660
ttgtgctaga ctecatctaat ataatctecy taagaaaaac ttatggtaac aggazagacy 720
actaaccgte gtagttgaca gtgtcaaaca ttttgacatt ataggoctaa ttttgoacag 780
trtcaacaaa aattatctct tgataaatag aaatgatttt tgattaacgt taatcagtcc 840
tgtcttatga acgaatcacy caaccgcaca tcaacactgt ttagccaact aaactaccag 900
tgattgacgg ggttttagtg gtcgettata atcgataatg actitgacgy ataatttaat 960
aagtatagaa gagggttatc ataaaatgaa aattgtttta acgggttcaa tcggtcgtat 1020
taaccagacc ttggtaccta agctgaccca tgctggtcat gaagtgacgy tcatcagtca 1080
tcaagcaact cgcagtagtt tgataaaggt ttttcgegea accoctgeoca ttggtcgact 1140
tgatgacgaa gcgtttttga ccaagacgtt catgggeget gacgtggtat acctcatggt 1200
aactggtata gcggegagtg atgarc . 1226
<210> 54
<211> 710
<212> DNA
<213> unknown
<220>
<223> 1p.2718
<220
<221> startcodon
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<213> unknown <220> <223> Ip_2718 <220> <221> startcodon Pagina
52 WO 2005/040387 PCT/NL2003/000733 P211063PCT.ST25 <222>
(225)..(227) <223> <400> 54 ccgaactgat attggcgcta aggggatgac
V9SERAREAE gattagcgct tgacattcgg 60 tgagcaccat tctatgctggpagaipdingineess
taaattcgtc ataaaagaat aatggttggt 120 gttggcagtt aagggctgac ccaaacgttg
aaatcgtcct ttitaagcag taggggaegaid8drdititatast ggcagaatgce aattaatttg
ga g;aa 5.9 gcatggaa tttggcacat 240 tgatgatgat ggttaggcac cgtgtacatg
<222> gt g aatggcaatgcgg tctcaaaaag 300 ggttgcatcg gggcacaaca
<223>acgttgaata ttaacgcggc gggacttaaa cggatggagg 360 acgctgcttt tatgcatcat
attcggaaac cggttgataa gtcgcataat ctaaattggt 420 ggcactttaa ctttttctgg
gggctacaag gcatcaccca atccgggata ggtttggtgc 480 cggcgctcgc gttgaccggt
oma BRI AU, gettcAasaRdoElaCCaiL gearalig A Qo Ao lgRg caRlgan oo
agtggtggaa ctgtggataa acaaattttg gccgctcceg 600 agctgtgctt ggcagaactc
tgagcagEdg e Aot Yty tidctaat B até B692ahtéa§itat Wdaaatddly

gtrggENFciigR searrJeeta LERaCAdake dghQ c v 236 Dy sl Taghldacgs?12>180
DNA <213> unknown <220> <223> |p3312 <220> <%%%> start%odon2 40

tttttg§ﬁ£§>%%&ﬁgii?eﬁjéQStggifig‘gigggyg C gggcatggaa ggcaca
tgatgatgat gattaggcac cgtgtacatg gttggcaaat ggcaatgcgg tctcagaaag 300
ggttgcatcg'gggcacaaca acgttgaata ttaacgcggce gggactiaaa cggatggagy 360
acgctgéttt tatgcatcat attcggaaac cgdgttgataa gtcgcataat ctaaattggrt 420
ggcactitaa ctttttetgg gggetacaag gcatcaccca atccgggata ggtitggtac 430
cggcgctcge gttgaccggt aaaatcagtg gettcaacca toctgecgtt gegeattttg 540
aattcatgcy caatcaaatc agtggtggaa ctgtggataa acaaatttitg gocgotcedy 600
agctgtgett ggcagaactc aaacggiccg ataatgegeg cgcacttaat cgagtctatc 660
aatcagatac ggaaatggtg catgacttgg ccgcagocta ccaccagatc 710
<210> 55

<211> 1145

<Z212> DNA

<213> unknown

<220>

<223> 1p.3312

<220>

<221> startcodon

<222> (1062)..(1064)

<223>

<400> 55

araacatcat cagtcaatic accatcacca atgtgggeaa agtcattage tttgtcettiec 60
attaaacgat cgatcccata aacagcgacc cgiggaagat caggaatgag acggcecacgt 120
gcgtatgeat ctggtagtce ggtgatgatc ttgtagtgac gtygctitccg catgicagga 180
gtataaacat cgaagacgce tiggttatga gtcttgcgat attcagtgaa aatcttgteg 240
ttttettecat caggggtata accgtatgat ttcasagcgt catcagacat tcgaatacca 300
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ataacatcat cagtcaattc accatcacca atgtgggcaa agtcattagc tttgtcttcc 60

attaaacgat cgatcccata aacagcgacc cgtggaagat caggaatgag acggccacgt

120 gcgtatgcat ctggtagtcc ggtgatgatc ttgtagtgac gtgctttccg catgtcagga

wiSthglalaaacat cgaagacgcc ttggttatga gtcttgcgat attcagtgaa aatetigieonr3s

240 ttttcttcat caggggtata accgtatgat ttcaaagcgt catcagccat tcgaatacca 300

Pagina 53 WO 2005/040387 RE&H/NR2003/099733 P211063PCT.ST25
ccaaatodEatiggeadgeay getcgaedgaatigic igjicagictoyagaccadic Settracg 3660
ag atc@@&tEtHQa%@é%&aﬁﬁ@Q%@tgéﬂﬁég%t%mga%%&ﬂ% 420420

gcatccaaca caccaccagc ggcacgttct tgtttcitta attctaagac tttgtcattc 480

9CATCRRIGI TG IERY ALY I Bdaa it LRt art HBtigigly 540°°
aaggraegiintitiogaatagealsreganigtigatgticet gopagigenT GPCHgRARGO0 540

aagt tc%t t%caagtcta%c ttt tggttg?a tt tcl;tc&tgg attttct cctc %@%@%‘%0 600

Jaatdes afcanatgat igataadatt ctatatttga atca cat tf ttgctg
cctttatitgtaateyentaagy e garteitic aémﬁegﬁﬁatﬁﬁﬁﬁtééb@cmﬁ%Gaﬁtgaaéﬁ@tt
rrrgadadiatiaac ligplatag cagiactiag Alageiggal A99aation @40 galigacttay o

attatattta gaaaacggct aaaaacaaga cta tttt a tatataagtg 900 gaatattgtc
R SN e F ST N e e S R L
ttgaa@ﬁ@ﬂa@gcgammﬁgﬁgtﬂﬁmgiwcgﬂ atcaiciaaga 2020 agataagcado
aattARAYRHIOR,10IA0gAR A00ld0dGgL Aalgc0qalg,clcgaaanaa LORD, oo

figaacaata tattgacagt fgtattgaag ctgegacat ttatggggcy tegttaget 1140
gaatajgaec19U5 AL 91RR> GRLHTISa7 A9t 1L DIATAAEIS (FAKMIAYL 220300
tgtgaReere iRt Bkl cg228n d2ily staricoany §22¢P1{342)a{34Masd23>1020

<400> 56
agataagcag aaactagtga atgragtgaa aggtgggogt aatgcggatyg ctcgaaaaaa 1080

ttgaacaata tattgacagt tgrtattgaag ctggcgacat ttatggggeg tcgtttagct 1140
tgatc 1145

<210> 56
<211> 744
<212> DNA

<213> unknown

<220>

<223> 1p_0118
<220>

<221> startcodon
<222> (342)..(344)
<223>

<400> 56
ctacagttgg gtgtccagtg gcatccggaa atgatgcaac aggtaaactc catgcaggeg 60

cggtrratttg cggcgttigt gogggettgt gtggcgtaga tagcattgac tagcazatta 120
ataaaatagg cgtggttatt ctgaattgta ggataaccac gtttttaatg tgcagccgea 180
aaactaatga atgtitcacg tgaaacatct gaaatggtgt tggcaactag ataactaatc 240
caagatattg taagctgacg tgtaaaacaa ttcgtasage tgttaatact ggcaacgett 300

tcgtataaty gaataaagtt attgttaagg gggtgaccge tatggaacga attgaagotg 360
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ctacagttgg gtgtccagtg gcatccggaa atgatgcaac aggtaaactc catgcaggcg 60
cggttatttg cggcgtttgt gcgggcettgt gtggecgtaga tagcattgac tagcaaatta 120
ataaaatagg cgtggttatt ctgaattgta ggataaccac gtttttaatg tgcagccgca 180
vananka@igaatgtttcacy tgaaacatct gaaatggtgt tggcaactag atapciaataos#6ho733
caagatattg taagctgacg tgtaaaacaa ttcgtaaagc tgttaatact ggcaacgctt 300
tcgtataatg gaataaagtt attgttaagg dgdtrarcgraatggaacga attgaagctg 360
geatoyusgih ATAYVES YD OB EAGIRT P TANEBD TRG607 95 IPPT T SHHET. S T8

ggcaa@haigagegastgacgtie-aagargcaga seigicagatiatopeigigaatiaateagg 4D
caagaact gttagttcgc gcccacgaac _cagaaacaqc tgacatt CCa 0

tgacC?gﬁ%a%%&%?&gaﬁégcg@t@%&%ggcgﬁ%agagcef §gc c?é:g Jca c%%%:%%gttggggﬁ%

atacagtaeaglioacusyuusttgaacganey ttgRledfariathy taggeaacy teEegaegc 6000

tcagal3059L908 11 d9isk Hacige At Sa0AdRdaa CaalcrRAtRG gatantgaty 660
ccatctcagt gtggacgttg caacatgcta agttagcgcta cattgcccg% tatcagaacc 7?7(% o

CCatCE g G G ERRG T Y B T LS FRS LIS B9 YSTIBNA

agccgER4de> dikeyarg<g20> <223> Ip_0292 <220> <221> startcodon <2724
(685)..(687) <223> <400> 57 gatctttaag cttgataatg gtggtcagga tagtatggca

<210-gtegttaaga agatactggc 60 cgaacagcaa gccaacgatg ttaagattac gaccgagcct
aaggaacagg cagcgctaga 120 acaattacgg cgcgatatgc tgccggceagt ttttgetggt

<211>C

agdatcata ttatggaaga 180 tatggccgtg ccattatcge aattagcccc attaatggac

<212>tatitfcaag aactatccaa 240 gcggttagac gtcgaaatct atacggctgg acatgctgge

<213-9atgQiagato tgcacccgac 300 cttagtgtgg ccaacgtcgg taaccgaagt gectgaaaaa
atcattattg cgctacaaga 360 aatgtttaag aagacgctgg cacttggtgg gacgatttcg
ggtgaacacg cagtcggaat 420

<220>

<223> 1p_0292

<220>

<221> startcodon

<222> (685)..(687)

<223>

<400> 57 )

gatctttaag cttgataatg gtggtcagga tagtatggca gtcgttaaga agatactggc 60
cgaacagcaa gccaacgatg ttaagattac gaccgagoct aaggaacagg cagcgctaga 120
acaattacgg cgcgatatgc tgcocggeagt ttttgotggt cagaatcata ttatggaaga 180
tatggccegty ccattatcge aattagoccc attaatggac tatattcaag aactatccaa 240
gegygttagac gtcgaaatet atacggcetgyg acatgetgge gatggtaatg tgcacccgac 300
cttagtgtgg ccaacgtcgg taaccgaagt gcctgaaaaa atcattatty cgctacaaga 360
aatgtttaag aagacgctgg cactiggtgg gdacgatticyg gotgaacacy cagtcggaat 420
gttgaaaaat caatggaaca atgccgaatt aggcgaagat gttgatatgt tgcaacatca 480
gatcaaagca ctctttgacce cgatgaatat tttgaacccg aaacgtaaaa tcaattaacc 340
caacgattac aaagcgcetta agttttgata geagtigtitg gtcagatatt gcgraacttg 600
gtcatcgtgt cttattattg agatagiccc aaaaatgagt tgttggttaa tgagtcacta 660
agaatgtgca gtgtggatta accgatgcga aggagygcoce aagtgatacc taagagtgca 720
cgaatccgaa ttgaatttga tgccgaagta ctccgaaacg agatttttga tgtgcatgat 780
ttegocagit ttcaaagett ctggcagega tiltgagaatt teitggecga tc 832
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gttgaaaaat caatggaaca atgccgaatt aggcgaagat gttgatatgt tgcaacatca 480
gatcaaagca ctctttgacc cgatgaatat tttgaacccg aaacgtaaaa tcaattaacc 540
caacgattac aaagcgctta agttttgata gcagttgttg gtcagatatt gcgtaacttg 600
wisaleotgh ptattattg agatagtccc aaaaatgagt tgttggttaa tgagtcaeta0oios/oo0733
agaatgtgca gtgtggatta accgatgcga aggaggcccc aagtgatacc taagagggca
720 cgaatccgaa ttgaatttga tgcegaagiarcicegadaacy agatttttga tgtgcatgat
<210}78 ttcgccagtt ttcaaagctt ctggcagcga tttgagaatt tcttggecga tc 832 Pagina
55 WO 2005/040387 PCT/NL2003/000733 P211063PCT.ST25 <210> 58
<211x21%% 234 <212> DNA <213> unknown <220> <223>Ip_1788 <220>
21223}z startcodon <222> (34)..(36) <223> <400> 58 tactggcgca

)13 caactactaa ggaggactga accatgcaac cagtcgaaaa acatcgctta 60
< =

cadCXA%%ht acaaacttge cccaacttat tacggegtea ttcaaattac caacgaacgc 120

aatcataaaa tttggattga cacagtgccc aatttacaca accgcetgggc cttttatcaa 180

onpltaaatctta ataaaaactt ttaccggtcc aaccegttac aggctgattg gaat 234 <210>
59 <211> 974 <212> DNA <213> unknown <220> <223> Ip_1872

<223%2730>148%1> startcodon <222> (885)..(887)

<220> _

<?221> startcodon
«222> (34)..(36)
<223>

<400> 58
tactggegea caactactaa ggaggactga accatgcaac cagtcegaaaa acatcgetta 60

caacaaaaat acaaactigc cccaacttat tacggegtca ttcaaattac caacgaacgc 120
aatcataaaa tttggattoga éacagtgccc aatttacaca accgcetggge cttttatcaa 180

ctaaatcita ataaaaactt ttaccggtcc aaccegttac aggotgattg gaat 234

<210> 59
<211> 974
<212> DNA

<213> unknown

<220~

«223> Tp_ 1872
<220>

<221> startcodon
<222> (885)..(887)
<223>

<400> 59
gatctgttty acgggttage agatatggaa caaggaatct tacgegecgt tggagtgget 60

gaagaacggt ttcacgaaga tgcgtrtgegg atgatgegtg ccgttoggtt tgcaagtcag 120
ttaggettta ccattgaatc gcagaccgaa caagcgattg ccgataatgc ggegttgttg 180
gcgaaaatig ccgiggaacy gacgogigtc gagtgoggaga agetgetgat gggtcageac 240
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<223> <400> 59 gatctgtttg acgggttagc agatatggaa caaggaatct tacgcgccgt
tggagtggct 60 gaagaacggt ttcacgaaga tgcgttgcgg atgatgcgtg ccgttcggtt
tgcaagtcag 120 ttaggcttta ccattgaatc gcagaccgaa caagcgattg ccgataatgc
W eaitaiie:dB0 gcgaaaattg ccgtggaacyg gacgcgtgtc gagtgggaga, RESIaHeRE3
gggtcagcac 240 Pagina 56 WO 2005/040387 PCT/NL2003/000733
P211063PCT.sT25 ccagttgctgrgtttgmsegy.ettgetgacc actgacttgt atcgttatat
ccagtijpeby @Aty 300 Iy Clyarcaag @ AgtgatgErh R AR AtgGEaRRAEdgctidiia
gctgam%@gatg%%ﬁz%g&tmaﬁ%@gg%&%gﬁ@mm%@&%&twu g?cg@ot
agcggc cgccagttgt taaagacgtg gaagacgagc aatgagctga ttaatca
S TR R b TR T e (s
cgccagigegcaggagent tiat $xt(ag Cograitag @ggtyeiyeacan oyt saggtygéta
areaaG9RHIAGM GiigeCag 600 gaccpageacaatiagiasa alctialget agaftaccagy,

tccatgacaa gcatgaattg 660 gccattaacg gtggcgattt attgaaagct aaattggtga
acgggeiEaty §§evahidatge sl TP ata et ag g gttt By GEEHY YifatgaddP
gaccRgeicCeatatnrecagaai- 480 g cliostiy atiitgeartygaig oliagegrgativaaaaan
accattgata ttttc%%%gatgc40 atctgttac tatt%aagct%a ?acc aatica atgagatgat .,
gccat&ag%qgatag(g%%aagcaﬁagggwcaaagg g Gitdc it %gaa?gg?g acac tggac
caaatigtEnicay CHAgAam@e0cetgagtugiparic 9P4teE0s 60agRadeayll 780
rrofidts ANAGE2 >&'{§{Q 2202 52233 dPadbhda @202 244> 840
gct s?taar_tgg)don <922£ ?24 ..(?ﬁ)ﬁﬂzfg <400> 60 caataatggc taaaaaccgg

atCTOiEaaaIAH IR GIGHACEE oHtiGggD trosatygas cgagcattag

aagcattgaa atttcatttt cggaatggtg acacttggac agttcatcat caagatatct 960

ctgacctgtg gatc 974

<210> 60
<211> 711
<212> DNA

<213> unknown

<220>

<223> 1p_2112
«<220>

<221> startcodon
<222>  (243)..(245)
<223> '

<400> 60
caataatggc taaaaaccac ccaaatcttt titttcatagg tattctccte gttttgtaat 60

ttacaagaat aaagtataac cgecatatgat tatttatgcea agtatttttg aaaattictt 120
rattttatgc ataaataagt cgtttataca cgttttagcc cattgattat gcataaacga 180
cgaataactyg acaaattgtc ggaaatttgc tatgataggce gttaatcgaa aggaatgatt 240
tratgagttt aaaagtacag cgtcaagata acctigataa gctattcgac aagtttgeca - 300
ttggtectga cgataaggat aaactcacca ctaaageggt tcaggatact attgacgaacg 360
atgctaaacy caaagaaaat aaggcagetg atazaaagga cgoccataaa tagcagtcaa 420

aaaaaacgca atggcagtta gccatcgegt tittatttga ataactatit agcaaatttt 480
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ttacaagaat aaagtataac cgcatatgat tatttatgca agtatttttg aaaatttctt 120

tattttatgc ataaataagt cgtttataca cgttttagcc cattgattat gcataaacga 180

cgaataactg acaaattgtc ggaaatttgc tatgataggc gttaatcgaa aggaatgatt 240

wiatagagiliagaagtacag cgtcaagata accttgataa gctattcgac aagitigota 305000733

ttggtcctga cgataaggat aaactcacca ctaaagcggt tcaggatact attgacgaac 360

atgctaaacg caaagaaaat aaggcagtigeipanaagfa cgcccataaa tagcagtcaa
agTCL9f T h AR ER . atG G G At TeRtattyat A a AR Ak htttt £88
ccaatl?;acd':raaa&zg)b@a%@oaeé@a%&’Gﬂhﬁc%@%/%@ﬂ&?a&a?ng:@GBﬁ@JcSTzaoo
atrat &%tccc%att tttagccatct tttc cgceg ot ctct %ttcc tttctggatg aaacatc 540

aca Gcana ccgtcgag cgatt %cif cactc%ttgg%]c% aaagc

'g‘cgC%Cﬁt@g@@ﬁ}@‘g&g&&&tgt@ga@g@ﬁ@ﬂ@mcmgwdott@atcag cc,ggtgca?éd

660 gtgcatcaca taaccagcat tattttctaa tggcgtggta tagtcgggat ¢ 711 <210>
<210:61&R211> 1660 <212> DNA <213> unknown <220> <223> Ip2584
<211:524Qgp<221> startcodon <222> (1208)..(1210) <223> <400> 61

atcaagggcc gtgaactggt ggcacaactt gaaaagcaac tcacacaatt tccaattgac 60
<21251t@4Attgg cgagececggt gacggatgtc acgggagega tgggtgattt cacgattace 120
<213:-2CQEREAGIY gacagcagtc acattccaaa gcgattatcg tagcgactgg gagtggggcet 180

tttgaacccc ggcgcttage agtcgataat gcggctgaat ttgagaataa gcaattattc 240

taccacattc caagtgtcaa gcaatttgcg gatcgaacgg tactagttgc gggtggtgge 300
<220xgactcagcca tcgatatggce cttgatgctt gaacccgttg ctaagcacgt ttatatcatg 360
<223£atggaegly atcggticeg tgggatggaa cacaatgtgg acttgttaaa agegtcttee 420

gttgaaatca agacgccatt tttgattaag caacttgcag agacggctac cggacagtta 480
<220%agctgacga tgaaagaggt tcgcggeaca actgaagaaa cattggeegt tgatgatttg 540

<221> startcoden

<222> (1208)..(1210)

<223>

<400> 61

atcaagggcc gtgaactggt ggcacaactt gaadagcaac tcacacaatt tocaattgac 60
attcaattygg cgagcccggt gacggatgte acgggagega tgggtgattt cacgattacc 120
acggcgagtg gacagcagtc acattccaaa gcgattateg tagegactgg gagtggggct 180
titgaaccce ggegettage agtcgataat geggotgaat tigagaataa gcaattatic 240
taccacattc caagigtcaa gcaarttgeg gatcgaacgg tactagttge gggtggtygce 300
gactcagccea tegatatgge cttgatygctt gaacccgitg ctaagcacgt tratatcatg 360
catcggegty atcggtteceg tgggatggaa cacaatgtgg acttgttaaa agcgtctitec 420
gttgaaatca agacgccatt tttgattaag caacttygcay agacggetac cggacagtta 480
cagctgacga tgaaagaggt tegoggcaca actgaagaaa cattggecgt tgatgatttg 540
attgttaact atggctttat cgeggataat aaagtcatcc gaaactggca cgtgacccca 600
accatggcocc accgactcat caccgttgat acggagatga ataccgacgt acctggoatt 660
gcggetattyg gtgatacggt gacttacgcg ggcaagttag gettgattge cagtggeottc 720
ggggaagote ctaacgeggt caatcagtta atgatgacct tgtatccocga acgacggagt 780
ccactgcata gtacgaccgt gtttgaaaaa atgtaagttt asaaagagctg cgatataact 840
ggggcetatac aagcaaatag gacgagaaac cgaatcttgg cttctcgtce tatttgcttg 900
ttcctttaag aacccgettt attggeggee tgttgtacca tgaagtggta gaaaggcaza 960
tgrtttttte aatctagata gtittgotygt gtcttaaaat aaaaacacaa ccggtegete 1020
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attgttaact atggctttat cgcggataat aaagtcatcc gaaactggca cgtgacccca 600
accatggccc accgactcat caccgttgat acggagatga ataccgacgt acctgggatt 660
gcggctattg gtgatacggt gacttacgcg ggcaagttag gcttgattge cagtggcttc 720
Va9 g8 ageie ctaacgcggt caatcagtta atgatgacct tgtatcccga acgaeggagss/de73s
ccactgcata gtacgaccgt gtttgaaaaa atgtaagttt aaaagagctg cgatataact 840
ggggctatac aagcaaatag gacgagdaas3egaasattgg cttctcgtec tatttgettg 900
COgCtiRAGH g HECETc AE ARG GG RGBT A RGAARRtE JAaERFcaAa 98680
tgatadgliftittengiclagaiagitgaiglipictinarat paransasan ccogiegsiedk0 201140
cata aat% na 58 W 2005/049387 PCTIN LZOOB/%Q:Q,Z@;“PZMO&PCT 5T§§ 0
gtad gg&a%é’glgﬁ?agaafgt a?aag?ﬁg?%caaaggaa acacaaagatﬁﬁgfé’a%%t 1
agtttigataastresdighoticgotgittaag atiaitcgtarraemigtactyttgtitan 114060

gtgttCiRgaatil-9agaaoataa tatgitial HQcaRRA09C tearttiatly algaty 209320
agtttagatg attagatttt atat gtcact aagtgttgtg aagcatacga tactttattt 1

| ttttf@?@ﬁi’taﬁf‘%&&?&&ﬁ& fRiagt BEEaHba&@&&ﬁE%aﬂ%Eﬁ&féﬁéaﬁE@tigczo 1380
aatttiijttittiayeanateogguggigtittaid aataciaty gttcattiap aittategedl86t 1440

ccaatagt tcttggaatt t tat 1440
ca e A S ot 50
ggagtg@%@ﬁg@tﬁ@é@&:&t‘g@t@t@ﬁﬂﬁg@ﬁmm&aam*a@g@aﬁt@tgaitaatais60 1560
gtactgiéstg@ﬁa@@aagg&@tw@g@gcag RecaHCYRRGAIE Caltl9aa6@ 162G 20

cctaatt taaaa ta ttaaaaatca gt atc 1660 <210> 62 <211> 1395
%%‘fetqtﬂ?r%ﬁ% "zgé%g%igb Ip_3246 <220> <221> 1660

cctaa&%
startcodon <222> (1001)..(1003) <223> <400> 62 cgacttagga ataatcgggc

0>aa¥aggcegg attgaacggg gectatatgg ctgatticte 60

<211> 1395

<212> DNA

<213> unknown

<220>

<223> T1p_3246

<220

<221> startcodon

<222> (1001)..(1003)

<223>

<400> 062

cgacttagga ataatcggge aaaaggcegg attgaacggy gectatatgg ctgatttcte 60
tgacaagtca cagttctatg gcattctoga agaagtccca caacattaat accggocagg 120
gggitygaggg ctaccggicg tgraattget gattggtati ccgaaagcgt cciccgattg 180
tgatgctgat taaagegtaa gtaagaccag cttatcgtat aaattaaaag gaacacctca 240
ggetgtgata gtccactta; gottgacagg gactaataca ggaaaactga aagtgttect 300
tttgrrttag gataaccage gcgctaaata gocggtitgee attgaactgg ttctattcac 360
tgtgcgtcaa tttcaatcge tttaaatcag ctgttttagt tacattgagt agtttctgge 420
agtcigggea taatccatag acttccatat tgtgaccogt aaccaagtac ccagagagrt 480
ccgeegoctt ggettcgaca ctgocggaggt cgggticgaa aacgtcagta attttaccac 540
aattctcaca aacgacgtga taatgiggte gaccgasaaa gtcatagtgg gtgccageat 600
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tgacaagtca cagttctatg gcattctgga agaagtccca caacattaat accggccagg 120
gggttgaggg ctaccggtcg tgtaattgct gattggtatt ccgaaagcgt cctccgattg 180
tgatgctgat taaagcgtaa gtaagaccag cttatcgtat aaattaaaag gaacacctca 240
vagsieigadasgiccacttaa ggttgacagg gactaataca ggaaaactga apgigiicsio3a6hrss
tttgttttag gataaccagc gcgctaaata gccggttgec attgaactgg ttctattcac 360
tgtgcgtcaa tttcaatcgc tttaaatcag cightiagt. txcattgagt agtttctgge 420
coccataginigiyea taattcatay dottteatat ryReacec R a Attt st Egiegagtt 4860
cegttRGISCYEELLgEtiedana slocapaqgt eaglicaegaaasatgagiaaiiiaggac SAD

aattctcaca aacgacgtga taatgtggtc gaccgaaaaa gtcatagtgg gtgccagcat 600
24002 ORI A G RS OB RO DTN Sa SOOEE S A S oy 280

ggatregecaltieaatesatiacgaittgiaagiogacaasHAGHIEET grargiaacs60 840
ggttc S IOLEEA O61Ga00la aelantaag llgelant'e AalaIal ATaeaced 7= hoo

atggatgatt atggtgagta atcaaataat taagaatgat ttgccgttgc ggcgttacac 780
taganA iRy AGRIRA AT eA G TG T IMAHRE § EgaeaE 840 960

tract@itecicrl-girigaiat icasactal tapaceacas Gitrgaggrgalicsaait R0 1020
tagaaacatt actagataaa acttttgaca agattaatta acggg%ggé:c%aaaag ct 98

caaaatgach (B4 EFAAY Aty eP et aR AN 4Tt 880850 TG Ttogudgtgg 1020

atatgCadAatgacataatacity tatgay Galt BUTYgHgeRpcYtRisa aclt Aegaatycgd 140

aggac%aloc%g 8%%&@9&&99&9&5%%%9&%&%&%3@9H%%%an%@a%ﬁ&%@éacgg@@@a

aggacgacag gtacccacta atcagttccc agtatttgcg gcgagctatg atgttcceca
agcy oYY BRAHGERE CRAGRRRARY (CEEAREYT cHPICRRAIE SRS o gattht
rcagtigfQ inagieegscolgracegagtasaigecgiasyaitasaati@caggrgy 1320

coucSHPALS MASONE Do o, 1

taatttagtyg gggat 1395
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