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activity an I'SO nuc es encodi ng the

pol ypept i desANOFROLYNUEGLEQ@HDESENG@DIGSAME nucl ei c

acid constructs, vectors, and host cells conprising

t he pol ynucl eotides as well as nethods for producing
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NVENTLON [t i i th "
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I%ﬁ'%ﬁﬁﬁénﬂgﬁ@gﬂlw;%é sax%rkfefémsma (i) nucleotides 151
to 297 of SE NO 3, SEQ ID NO 5, SEQ

Ipgn Wem@.t_f@ﬂﬁm tfﬂcpowpeﬁwsm pelecfed frgmthe zwpd:onsgwg of:
( P %tﬂ%ﬁp@é}}l d@é{%rﬂo%‘é@ls%%%r%ﬁwﬁé@héso taéést E)%Sg&glty with:

nuc eot I

amino pgd3g70 e BEGQ I NG a.léE@u@u\gaﬁ. 868 D50t SESY IBNCsEQ SEQ ID
NO:10! D I\IO 23; nucleotides 121 to 252 of SEQ I D NO 25; or

WD 2006/ 097110 PCT/ DK2006/ 000155 nucl eoti des 145
ammopgdgﬂo 6% oBEESD Ny 2 pr SBR IPING 14 conpl ement ary st rand

amino @kid$ h ko 48BESE@)IDANYAE] BB ESN@M 8¢ 880aDGeHSer vati ve
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(b) a polypeptide which is encoded by a nucleotide sequence which hybridizes under
at least medium stringency conditions with (i)
nucleotides 151 to 297 of SEQ ID NO:1, SEQ ID NO:3, SEQ [D NO:5, SEQ ID NO:7, SEQ ID
NO:9;
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or nore amno acids of: amno acids 1 to 49 of SEQ ID
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amino dcids 1[\1@425&;1‘8@@ ioNadZds 1 to 46 of SEQ | D NGO 12 or SEQ
] igs 1 to 48 of SEQID NO 16, SEQID
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amino Nds2lio @mfl’&EChtE} (S[Sh 25 po 49 of SEQ I D NGO 24; am no

ID NO 26; or anmino acids 1 to 59
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(a0 4 3olynudeettlei ehesding 2 polypgsidefha8RQ arDamolgcrd Sequenye which
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has at’f{ﬁt%% A E N Ges 151 1o 597 of SEQ | D NQ 23:
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amino acids 1 to 59 of SEQ ID NO:28.
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nuclectides 151 to 297 of SEQ 1D NO:1, SEQ 1D NO:3, SEQ ID NO:5, SEQ ID NO:7, SEQ ID
NO:g; |
nucleotides 118 to 255 of SEQ D NO:11, SEQ 1D NO:13;
nuclectides 112 to 255 of SEQ 1D NO:15, SEQ ID NO:17, SEQ ID NO:18,
nucleotides 118 to 252 of SEQ ID NO:21;
nucleotides 151 to 297 of SEQ 1D NO:23;
nucleotides 121 to 252 of SEQ ID NO:25; or
nucleotides 145 to 321 of SEQ 1D NO:27, and

(c) a polynucleotide which hybridizes under at least medium stringency conditions with
(i):
nucleotides 151 to 297 of SEQ ID NO:1, SEQ ID NO:3, SEQ 1D NO:5, SEQ 1D NO.7, SEQ ID
NO:G;
nucleotides 118 to 255 of SEQ 1D NO:11, SEQ D NG:13;
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nucl eotides 151 to 297 of SEQ ID NO 23; nucl eoti des
121 to 252 of SEQ ID NGO 25; or nucleotides 145 to 321
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THH eneachtt pvemRA biRat rdifes etol nandRCier LighgatheaRelPsptRles and
cteriostatic and/or fungicidal and/or fungistatic

pOIY”L@PPE‘EEtS s Bertiofi r uci dal effect, wherein the term
"bactericidal” is to be understood as capabl e of
killing bacterial cells. The term "bacteriostatic" is
DEFIN'HONS under st ood as capabl e of inhibiting bacteri al
&‘itﬂﬂk‘i‘mblb! ﬁctl\hfih'j{%ttérﬂg an%‘;%tﬂ& Ra6it a)@rié aksirkal He?em -Q%ean activity

term"fu under st ood as capab
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mventiHHC{ﬁé Stérﬁrﬁ %@%E&@BQMI@ ;r@énde@hﬂog?‘yééﬁ‘%aft l’lﬂ%' |595§ %‘é’&t@ncrdal and/or a
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bacter!oﬁa,tlg@nd@r fungicida) aﬁ@/ou ﬁa@ﬁéat@(ﬁjfegga@gg@@wgugﬁal effect wherein the

term "b%@t%%n&éit ' ;Qgtov bE Ushder: ﬁ& %% ﬁ%%{ QPialing %acfnaf%gﬁ%]eﬁhe term
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mactlvg@m giruset The term]d‘mcmgmaloceilﬁmﬁ@ﬁgﬂeggtpaﬁqanal/eqrhwgal WIS (including
yeasts}37 (2) pp. 167-174 (1991). Alternatively,
antimcrobial activity may be determ ned according to
fnHee NOTES dluihdalresess ifveoiionChs|terrclinhibiEiag gaemtth of microbial cells” is
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more preferably after 2 hours, most preferably after 1 hour, and in particular after 30 minutes)
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particular in an aqueous solution of 0.1 %ww) of the
pol ypepti des having antim crobial activity.
wPloypeEptd des having antimicrobial activity rrﬁSiT@IKéQﬂ%@Obb

ncubafGP AP EETh Aok Pt S G B BrerRgFof B ARERS soon o
10%(mn)owﬁdrre sreiabat e, am@@moug@dmem Bf 8%LO/0eBYEration pm‘ferabsy in an

e S8 BB ARl Mheh SRt a8 SODGRRIT 54 6 Py,
particu® e M b ddou® Bolafi orQ@i(D m(Ww?Mﬁhe polyeerides anahy ﬁnW‘ilemblal activity.

added .in a concentration, qf
Rab@RPidrsdipving aatigiss ﬂ@ﬁ%\t'ﬁy&?ﬁw?ﬁg@ %Oa?a{ Sigh 5ﬁﬂ9 tht outgrowth
of Escﬁé‘fdﬁreﬁbd)lﬁ(DsmaB?@ﬂﬁ)e@m Houds etom:’e:nwmm@’ob@f g&:&vtrp@nmstrate when

I des having antimc al a tivity
added éfaﬁgsr@engfa’ﬂ%%fuw?ﬁg)% @r%w@@rw aqdegithg C&@F%@"ﬁﬁ?” of 500 ppm;
more }Br@ﬁé{éﬂ)lylimﬁaﬁbéddetism(dﬂi@&e@]@aﬁan bp 250 Jp@;(ih advie@r mBrd preferably when
preferably after 4 hours, re pref

af t
added gy SR Iom 0L BP BB TRt BRI 2R N cn e e iration of 50
ppm; a@&t@para&nﬁﬂ\m@n&@)dedI;mgu@ﬂteh@anc@tof&@@phn an aqueous

sol ution of 25% w referab in an a
SOGPIG G1viner GONTIEPI GGy e b J5P901e PR difs number o
living @erné WF IE20i10¢ sG3IWT CCEpeBB) FRY /80P @&éeeaiaaluys (pfr\eféﬂably after 4 hours,
gueous sol ution of 19

more RigGERISA B Zaeh st @r%@/@%)»/ﬁﬁgpiﬁagr A HhPi‘% ety 30 minutes)
mcuba@cﬁh BHECOUS HOhdlb0s seflitiéh af %%YWM Q)frefbﬁ@ c3@“@!a:wa@dm;e,lodeso;unon of

t bi al t { h
0% T RO VBT, PRYEHBRyPOMED ob & H B FEeTfHore Peferably in an
aqueoiﬁ‘ Bbl)@hdd 691%(\@/\N?U&18§t0%fératﬂf :rBﬁlahhé@sSWLﬁtldnl F QB@:F@QW) and in

for 24 hours at

particuiif gy 8 léeouﬁﬁ%‘Ht'O%@ifo%‘%ﬁ"t‘(Wé SeBreehpraEs AN 70 BOHHICmA! activity.
FNReplidd! hév}f(g%ilﬁfﬁjﬁ@ﬂaflé&tlﬂiycr@é%ﬁ h@thsHbledbf iﬁ@i@ltlﬁ@fﬁe outgrowth
a

refer added in concentration

of Bacﬂlﬁmsuggr/@r{A}l;gpe 6% flr b PHrusé 1" @iy R dNIFRPE! grow’s s%ggtrate when
added 6P REBA¢SAELEOOf Ooh%nﬁ’gﬂéfem@@tw?ﬁneéﬁe@bﬂu ¥ d&h@éht@@ﬁ@@f 500 ppm;

in a concentration of and in particul ar

more pigfrsaply rw@nc%ﬁﬁﬂ@énmr%t%?ﬁwap et Op gRP PNy Fept Pf%@fab'y when

added Qrﬁ al QR cONEIBR lof 110U §phi: Qﬁbsﬁ?%\@e@bly'ﬁ@éﬁ add®¥ inkd ebeahibn of 50
| east 40% npre prefera Ity at | east 50% nore

ppm; B@ﬂérf BB wien added %@e}&ﬂ%#@ I EePRBly at | east 70%

TRY ;?olWe%ﬁ@ésa@fl ﬂﬁeadreée,e@ﬂveﬁﬁt% hAMER IBRSIE00E,S5Bfermly aBleast 40%,
| east iﬁamast preferably at |east 95% and_even

more. PBGYAGY of [ Yo imor & REXERDGOR! TS KEYarbdr, PR ot oast T0%

more Sekdrably Yt Mast BE%PRUID &R %%fer@@@%t%ésﬁ%t% ﬂhaet @@Temably at least
aci d sequence shown as am no aci ds SEQ

95%, 18 91onGHES | ISIREAD, SIsees ! ORGP Bine SEETITHREY ey SiXeilypepide

consns@ 3Qhe @mlr{boac@e%éiﬁjeﬂrcé ghoth &f SEQ 1D NO 12 or SEQ ID
am no_ac

amino RGeS oSG REIGE; SERIPTOde TS D N 0 SE) TR0: g SEQ 1D
NO:1oNO 22; amino acids 1 to 49 of SEQ ID NO 24; ami no

acids 1 to 44 of SEQ ID NOQ 26; or amno aC|ds 1 to 59
amino geidsgdp HHORBERID WariaresiSEQ Fh¥OtIdi m " def ensi n” as used

amino BEkSN. e fesBQL D r@@lmgs@@@%ﬁ@%pg@QZIw@sQoa -4 WO
2006/ 097110 PCT/ DK2006/ 000155 person skilled in the

amino geids 4o HEI10HRELNE NG 22he def ensin cl ass of

amino 3Blds Mt6 4@k akEqpentbaes. To determine if a polypeptide
i's a defensin according to the invention, the amino

amino geidd 1de ddeh8EQ 1§ NPi26f @t abl y conpared with the hidden
aminoFRids Q%o BdeseRy B libes. (HW profiles) of the PFAM

Defensin: The term “defensin” as used herein refers {o polypeptides recognized by a
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dat abase by using the freely avail abl e HWER sof t war e
package (see Exanple 6). The PFAM defensi._n famlies
Wmtﬂ}bmﬁm@efenm n_1 or "Mammalian defensin" (aews@mmomss
od def ens

persort g%rgee 90 3%1% asp%ir&s%—%o %ée éinenﬁmb‘g?? 8 antggrtcroblai peptides. To

deternided énsjotyper()t&km@ssjlemmernmcc&‘a@@?r& e inReftienstha aptiapagd eequence is

preterek CEBHIG T O SCAA P ERTHG) PRI, P EBUER ot the PPAM

databaze.by rBlF@QB@#@ely Eﬁtﬁladleﬂ*MMER$oﬂwyrehﬂc%@ (see ElRample 8).

nsi.n_cl tadfen in cl
hePRARCH SR i BES el g TR %’"H'?“B@%Hd%‘t&f‘%ﬂs (gqcession
no. PF@DM?E@f@ﬁsmtﬂ‘I@" phampodeéensmn act&s®n o PAN1097), Defensin_beta or

y e amn ence of a defgen
Bete ARG ngreo T T EROTEH). SIS aPreD §F Herging propeptce
(accesSionofio, 1IOFEIEFbRIane G&amduBBninpoef@srabbyhidning, fa&r]yg(ac@éssron no.
e b cysteine residues, nore preferably 6, 8, or 10
PFO0300Lt ei ne resi dues, and nost preferably 6 or 8 cysteine

Tres tefdasins Bm sebensd s @rwaarlefsmheclewtthetﬂeca defensm class, the

theta- éq%ﬂirlcl%%f &egrr}s}\er(]:gp aag'%é(:har éﬁ%{%éé%%s;cgf I [Sﬁfs fensrr¥ class.
Ih el srelBodilbeht, #iccamiio édidrbé@ﬂanb@ of %—cﬁa‘ém LaﬁcdﬂBng %o the invention

ro h|| epti.de) HNP-2
Comp”%(eﬁe‘if gamsqn ?fu éo ’?'He r?@f"r‘ec?mpée%ﬁrag(}ll parét Ri 8hilA, cysteine
residudd) Sesrk rd@f%&ibﬁrl & %oraﬂdcytsfe@wedr%fsﬁ[]& mddhsst|pseehbiyns BEE cysteine
q plications WO 99/ 53053, WO 02/085934, WD 03/044049,
rest “?%T/ DK2005/ 000725 and PCT/ DK2005/ 000735. | sol at ed
el dpepirsdaay J6ebé eyihsticciaisne paliy f&i@tdr@eact@mumnes of any
f th h%ef ei.n refers to a polypeptide which is at |east 20%
of the delPRSIN GA8YSSr abl y at | east 40% purer, nore preferably

Branipmsbf o@%mrracru@/ epbutharee npr ﬂrn&écahby addefbAS tHNOY (human

reuvoRAl T B S 4 B et B o S0 YR oo,

Insect %@Aﬁﬁ aﬁubﬁataamre:aénkef d%@fo@e@% WP tahgRsatidhe Wer 88/53053, WO

ozrosssBf LR Y B BB DA e SRl BB 5,

l%!ﬁfe@ @Bhbpe@irdém$he 8(8/9m n‘l@;b%tecpbﬁlfyﬁérﬂ?éby a@t udBS heif refers to a
eferab st 5% nore preferab

Dolvpea%e %{F*C%%%t '%f% 20%\/%Hesn‘if?@r%¥3é?"elﬁ%l4)9°/ei’u ﬁ%grorezgrs%?%@r at least

60% pgreefeeéﬁmdre AtefERs al%as@@d%ewe fRst pere%rﬁr %E"léésﬁbO% pure, and
nost 5% of ot her gbegp§ e material wth
¥

even mgsi E‘f?f‘?" gbly §¥‘ﬁ§‘ftr g(%é? E)Ufﬁs%%‘éﬁ’tﬁ'ﬂ@ﬂe PAGRer ef or e,
sw.rbefraaﬂraw .smt pbi bseﬁtr&bstﬁrg Ité}H ysuBé‘Faﬁtré?l?' a&s%drﬂ%ph@e denotes

2% puré, preferably at |east ure,
herein rﬁ e@rrr%r@ ogaparaligg tWHYSRiRies afprost BP% @f%ﬂa Iyagt meﬁs&% more -
preferatB/amHES, B%T[Hic?re pREef8 _}/aeﬁ'rﬁ(os‘?%% Band %@e/r"aBHra% mdﬁ’&? at most 3%,
pref er abl | east Yo pure, nore re erab ea
even nyye,prefgrably %tv@‘r}ﬁir?ofp é“ﬁ'e)ﬁ"té?r efreaaﬂiryatamortebér af@b%eﬂ“@%t pfeferably at
most @5%“@\@9?% cﬁtotﬂr&a;%[yp% ’sro%/?n'é%rr%} wf?ﬁ‘%h%\‘ﬁf‘rs”@a?ﬂ/eiy associated. It is,

refeérab o pure

’iheref%%r yrpieper deatﬁm érdtpsérn’ﬂpﬁlse@erﬁt pqlsrmepirﬂae r@r% é@ﬁéﬁ?%npurqrhereferably at
least 9RY M@%PHO@@EFGQJ{’ tf[{/‘%t %%1@18@3% rguﬂsy%re ??ef@lra%‘ypiﬁ&%'t @@l’/ay pure, more
in a substantially pure f I t
prefer%*se@ée%é@fiﬁfwetrﬁ@remﬁ@f?b@bt fldesst ar% ue; ree@eﬁefeaahisyat least 98%
pure, EF%JH cfr@r rab Ieatshg?%t ABst ﬁfe%l@gggé&%é@p pure, and even most

ept | preparation is

preferai%\s&ﬂ% aure;byfwe@t@rf th@ttﬁ F PRuRspiep Matrsiahatesentdn e praparation.
i ;ﬁﬂrde trrgle% &%é Ffr‘ae]sé(nt iRRPR6H %F@&efe?gﬂ!irrpi@ﬁté@s@antrally pure form. In

acconp exanpl e, pr eparing o
particufss| ypemrrfaee%;tharetaﬁssobpepvr@sr alRripwasssdalib Prgnform”, ie., that the
nmet hods or by classical purkfication nethods.



Herein, the term"substantially pure pol ypeptide" is
synonynous with the terns "i soI. ated polypeptide” and
wopgloppenti de in isolated form" ‘Identity: Th&CI/DK2006/0001355

polypeﬂt@é %ﬁ'@&‘?@(ﬁﬁz iDetwpen iR LIRS pAKHEhiRIBAHABEA ViTwhich lt 15 natively
en two nucl eotide seq uences i s descri bed by

th
associa@%q ate &N b aesermplighed, %F‘X%P lso¥EiyeBtringtee ﬁpug%zmde by means of

well- knwﬁﬁeryohfbman% Hx@th@@@&ﬁ@y sddepirstidethu@sds.t wo ami no
acid sequences is détermned by using the

HEpRiST Ane fRIM GUa TSP P GRIVBSREED S %Hﬁ‘@”ﬁﬁ@iﬁAW'”b%'@gtP'ﬁﬂ% isolated
poiype;ﬁi@@kéﬁ%e p@ﬁ?@pt}% iRisoBgRMeMM» and D. J. Lipman (1988)

oved "Tool s for Biological Sequence Analys
'dBNNB' ghezalapdpaspebetyern e aRINPagH SEAUYNTOD0) betﬂﬁﬁ” fvoapierleotide
SR, n with FASTP and FASTA",
sequenﬁgé‘%oo?skfﬁoedéﬁ%ﬁg% 18’%5%2998) The scoring matri X
Fok pdrpases gtmmnt g‘ygntﬁg@né}pq gegggg af 1cgenttg/nt@ptgggn two amino acid
sequen%ét% RNEHAThRED *s)(rg%"ﬁg éjrggran:mfAm fn%&ﬁg@é in \qﬁﬂBh bYox of the FASTA

ween two n sequences 1s et erm ned usi ng
prograrm peckapeesealy &t iRearscamad So it Wamen pERa%gempreverb Seels ff-é@mfoglcai

Sequer?cgoA’r?a XysTéquﬁﬁgrE!Srb[gMH%ﬁBxaﬁéﬁ@\ﬂ RaPLAGH (Y65 '"Rﬁg:d anld Sensitive

, and ga extenS|on g
SequenmsCampammewﬁaFAS%Pyandaﬁ\%m grﬂ\ﬂﬁéim soin ER@yMeiRaYo! &§%98). The

sSSP BEek710g- 5 YU BEREA, voo-2
The sggteemé:dqné@d:teéweq@rtwgmﬁ*ﬁp Wﬁﬂ@e&!h@e rotier using the same
algoritk%érg@ﬁaﬁ%rg gg{éfg%gl)oggéﬁfeh%géé h@%%%*l%tr@ge@%a@qge identity
matrix, gab senalytwasn 1feand gapiextasion PROGBUNGD-4- gap openi ng
Aggrrﬁg{ ey, L5 é@wn@ﬂg g?vpo %Hu’ﬁf‘%b@nséﬁ%@ﬁ’éetsyls' o‘%t@mﬁned-rgf using the
egree of etween an amno acid sequence o
Needlet ergl]@rreé’em ThﬁrﬁlﬂﬁﬁﬁﬁmackaﬁmﬁémH&mb@@q)[@n\@émeﬂ @.%0. The Needle

prograrﬁn}rﬂﬁ)e gsthélf egtt@oafl%l@imég%é{gpntw desc@Bdy an FiddRERIH, S. B. and

n sequence”) is
Wunscialcll 91956 ) dsMelh Bioh i¥h é£3-453 ek sunsitugbie snatiix bsesl is BLOSUMGZ,
sequences, di vi ded
s oG KRS s 1 ol e o hetl B St or the |
Then@gne@foftlh@wtmf bewiegn aequeneetid ekqwinee e’ the pigeent invention

mVenﬁ’ ogécfﬁ%ce The %ﬁﬁ‘rkg éc&diss Q@eo?%%&% I\Rﬁé)‘:&m a different amino acid

natc occurs I nvent
sequenseqm@mg@ 'segnenaehies ‘télovlaleg mssbe uember* ofrraeet miighes Indée overlap of
0 i
an aligffLARAb b SBu B, lidhnr BERRRRR IR annub Reqyence’ or the
length anthadfoseignl se@sindelewhichevehés heghieries. Tlee tpsult Freeipeerged in percent
;dentltyOf amino acids 1 to 49 of SEQID NO 2 is 49).
Pol ypepti de Fragnment: The term "pol ypepti de fragnment"
Ans:xdef matst deewreiwheasha “inysoligp epdquetieshand ihg “oreigosegrsnge” have

identicz?%r?on%@&l ?3 &%Lég fﬁ% %%?o%@é&?ﬁ%ﬂ%@%ﬁépg'g&g ?%%%X a sequence is

the nurSED df RNy 3pld SEQIUD INDIEl quBSEE (el Ne lhgth SEQIND D acids 1 to 49 of

Q ID NO 16, SEQ ID NO 18, SEQ I D NO 20, SEQ
SEQ iq\go%sz‘%?‘ SEQ ID NO 24, SEQ ID NO 26, or SEQ ID

PRQ2ptider Feagnoemii d“g\euﬁarmemmmeemméra@mentV\,iﬁemfimct therein as a

e L

of SEQ I Wefl, B0 HeNei4 SED B Nicd @H@@@&LﬁﬁéDmﬁﬁ,gSméD NO:12,

sea GG BERLENS SE5ort L0 S04 IS o kel 28 sea o
NO:24 NEEQ, IDSHQ: 26D NGED) ITBRQ:2H N hamoBEQUd BedN@nt8 thBE@, WDerein the
fragment has antimicrobial activity.
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NO 15, SEQ ID NO 17, SEQ ID NO 19, SEQ ID NO 21, SEQ
I D NO 23, SEQ I D NO 25, or SEQIDNO27ora .
W @mslogyds sequence t hereof, wherein the sub?@@@ﬁﬁ’@@/ﬂ@ﬂﬁs ’

SRRy B LT R B P R secuonce

havmg}lembemoi'@hemlaotmey defetddnborortherdt endibit Eramalt dfVSEQTIDMNG: 1, SEQ ID

o e oSG s BEH N8 B IR GFd AR MReStinm gy, sea o
NO: 1ammtwg?nLtEaggﬁngdéwpsam IS)ITN@tmhISECpODlM@EB 0BEQ D NO:25, or
sea PR P Fropbits Senthes MaredaamBag gaporousuran rgotes 2
polypaitmfre@neramanmgmtim;@e@waet@ﬁ An gldl El iC val;1 : Iaglt of a

IS, anp tide enco
B et T e SR SBert Ay e MRl e BT atomative
forms Bhe Q@fd’fb?cﬁiﬂv?ﬁ? &ﬁélsahvleyw@@tfl@sc{?ﬁ&dlym@ eﬂlﬂélztgelané?on Hﬁ@? naturally
rerers 0O a ucl eotl de preparatl on ree o0
throusd RGr ik 6P e IS h GRYEIRAF™ UG S50 e sa g gy Pilatons oan be
silent trw Bhaiget iabthe ér@bdéiﬁ@ol%édﬂdéb genaligebdy peReabReREathving altered
roducti o substantial ly

ein
ammopfeﬁ Swe%% SonTgho Sirh he %*{rvwﬁe fO%PObipéP@’(@aB'F%Pded by an
allelic ddriampsta o&%. nore preferably at nost 6% nore

eferabh)/ at nost 5% nore preferablé/ at nost 4% '
g‘dﬁ’ HEepUs VO‘é(f‘UﬁEé’Pd%-O/J he Vo nidtbaaptiatvepas| W’ﬂ%UCfeotlde as

used H&®Sh ?e%rsrfgsé ﬁ&ﬁﬁ@é@tﬂey%@barﬁ%ﬁ fr%é? of @!P\gr RUFENdRELor unwanted
preferably at nost 0.5% ot

nuc’eoaeﬁz A08 T & foe Sipalpifal Us Mhlwezfﬁth?qﬂy Qr@ln@&fa%m}em production

systen@s Spﬁdsab%bs@nﬁﬂl?%%‘bélﬁdc}éo%@ BoShy 3 ?ﬂo‘%P%%epMably at most
however, include’ natura occurrin

8%, R PITRTH Y G Bl Dt 70ra PEHorag HtGTASE S T Proferably at most 4%,
more ér@ferﬂéﬁhabpﬁq%st 39, é@erpr‘h@feeéré%%bl} Q%oéth@ﬁ)shh@% &@Férﬂt}( ¥t most 1%,

pure pol ynuc eotide is at |east 90% pure, prefer

and e\3p oS orSraBY Fs: O i ey RIGHH 13 RN YaketoTmE IR which

is natiﬁ@ﬁ %s%tﬁt@d all yudtariRfs buRodsl c%otlé‘@h%gprh%tv@@&blld&@% naturally
| east ure, nore preferably at 97%

occurT@gen aﬁ6r3e uaﬁ@wséa\ta%r@gﬂms Fadses oBuBQiRIseandniggpinators. It is preferred

that therﬁb%ﬁﬁllg b@l@%cl&%e{% lsaé‘tdle%’teéﬂb /ETP&te BF&&%B?%‘[%%& 92% pure,

| east ) ure nucl eot |

more praferghhealdeast |9fl,¢etmrqs d’ﬁorg,%@efgqa@hfeqt ﬁgsg, %% paire, more preferably at least

96% p%@%@é‘ﬁoi‘é?ér‘alélypéﬂl@asft orm dré‘ e»%ﬂrrﬁér%?réﬂé ably %‘é Iéast 98% pure, most
preferred that the po Iynuc ‘eot’| d se

prefereéqhé af ,lpasé@@e(m@rgﬁ Pyerpaicst prederably ateleast ﬁ%ﬁ%t ﬁ@re by we:ght The
polynu@l@bﬂd@écbﬁmé Q?es@ﬁtegﬁféﬁﬁdnoﬁre' Ee?%%tﬁigti\bma%a L%b%{a%?%*@f pure form. In

]ynuc eot | mat er | al . _ ' '
DamCL#‘?ét if\ﬂélrgve 8580 dhalt bg. Poevsleatideshdisglesan heglis aenin seyntially pure

form”, Fl’léf ethap Qhey %Fylnﬁaébtfﬁ% pr‘e%al%?!‘ B‘r‘P ny r@%%ént?ﬁ'l]{r Mredeh gf to%{érspolynucleot:de

sol at ed pol'ynucl eotid nucl eot |

ma‘f@ﬁiﬂ‘sd\ll‘fﬁt é\tﬂnqhorifmls nﬂ@elyoﬁw@ﬁ@ot i dt@gelmyh%ete@ﬁ g@mstﬁnbai?y pure
polynu%i@%e NGy R GFbSY Gﬁth%‘ié ferm§y19ﬁigl%ﬁ é)% %QQEIE%A& =i dg?{ynuc cotide in

mbi nati'ons”t her eof
lsola’feﬁ é@rm n 88 PalVDNEewlisios crayeani gsomio cBAIAp Réwarsemtswthetnc synthetic

LeMSS &Eniiha idptdon froma mature, spliced, nRNA
orgin. nol @Lu lob{bz?nid (%f?om a eukaryotic cell. cDNA | acks

G A oTﬁ?estéGm EGiYWA" is Wafinegr hereis mala YN redente whichizen be prepared by
C
revers@%m?ﬁ@?ﬂ?@ ) ]
cDNA teﬁk%lljl@”ﬁn seq@nices that arestseplly memnt & thp peaesmding gml’omrceDNA The

i, BN G705 SRS o S5 g o

S’fePS Wﬂr@ FNeEBS a8 atdterd sptedccmRNA. dhite depisvieduda tm eRNal of intron
| acks, therefore, any |ntr9n sequences. Nucleic acid
construct: The term "nucleic acid construct" as used
herein refers to a



nucl eic acid nol ecule, either single- or
doubl e- str.anded, which is isolated froma naturally
WO ensrpTing gene or which is nodified to cont alPﬁ?T/DKZOOGIGUO 135

soncl IR Lo RUEAB TS o AT v B o, an

intron ceqencext 1S synonyrmus with the term "expression
nucl ei,c Cld onst f contains.th
GBI MY SRubE TR T B AR ELT, A SRR et fifers w
nucle@@@lﬂieme@cmé bitier piregendr doubiagtramded Gahich o :s&ﬁw@fﬂm a naturally
term ences ere

I R I A AT J——

wouid a@vamba@weﬂstflmnatm@ aXpress hodeiofcid cmbtymtté Q@idnsiﬁhous with the
de of .the presernt I n Ea

ti ch
torm ‘GBI o B ar s B et ol S Y ey Rl Seauences

requirddifr emrede@orserw@mm@ ®[oetieny ttﬁehﬁre@@itymmlcbrde Such
ncl ude, but are not IJmted

ontrol
ERRMEL So BN RUTG! Pt oSl SR opeiRTas. Sl foude al

compcmeﬁfmtv\ﬁoh SeOnRksRPP lor ARIVAREYERNE Sor 81t ekdrafii@! bPhl Mlynucieotide
mnator. At a mninum the control sequences

encodiiged RakPeptige dqfrd&‘%ﬁaressﬂb'wemcr?ﬁh BHIol gpguence may be native or

forelgﬂi ft@“ﬁb&idc%ﬁéie %b@@erﬁ:leg@@écﬁjmg-rh@z cONbeile. S@GH@%ﬁﬁoiwﬁé(quences
rovided with linkers for the purpose

indug BB it Polerea Poleisdpr eaupite | IPreRpptiAg sequence,

promo&ergéfghaﬁlrpe@f dé bequeabs,r MMd GateaRERSEehhihBiIot Nt %Oﬁfmﬁum the control
t he nucl egti de sequence encodi ng

Sequeafﬁ%yagﬁ% aéroregien éﬁﬂﬁf@nﬁww@anal ThE tﬁaéﬁlﬁ%l@rebéﬁoabﬂlqnals The control

sequehd:e%lﬂﬂﬁ*y bélproiies w'”tﬁ']lﬁké}s @orQH@Pb@HE@H iffod Rinthdgelifi@ restriction sites
trol sequence js placed an appropriate position

faciltafipg 5@%*\?8 of B1et qﬁ)@ife’cfcﬁQH@n%eéq/u@nfe@ cofing ﬁ%gmrpeﬁ Parerestiferequence
encod®@AURINGRpEdech that the control sequence directs the

expreSS|on of  the codin sequence of a pol ypepti de.
eeRly Yegdedbe tefmh Lag%“rﬂféﬁ efienotepenereing Tewigiurjion in which a

controﬁ@éﬁi@ﬁ&@as Wat%rﬂé’ﬁdr@ﬁﬁét@%osnﬁ&ﬂ%ﬁ@ to Wi E@d ﬁ’%%@&ﬁen\’:e of the

ecifies the am no acid sequence of Its proteli
POW”%E@H@F&?EQWH@ stduthahieeeniel weREersHl ifRgtssibgrxatassianef the coding
Sequeg@@@;raag)dl%eg@g@rm ned by an open reading frame, which
usual |y Ins wwth the ATG start codon or alternative
Geding S@aaw dlean aseddreeiaribe fEr@ “coding seaidingg” Begoeadeiclectide

sequew v@u%rre&%ecfﬁ%s NeE AFRhE attq Qé&ﬁle‘ﬁ% ddgeltssﬁﬂntﬂ&ﬁgﬁoduct The

pressi on expressi on inclu
bcundarﬂﬁﬁocpf\ﬂ@eawdm mugmﬁj@r@tge@ﬁradjy delseminpd by papped eeadlng frame, which

usuaih} éh@\mﬂﬂ theP i cnQly chJJr'i %Eaﬁé}naﬁ\feaﬁ&‘f 5851 o%hch as GTG and TTG,

transcrlptlona catl on trans
The cqﬂm sequeRes] raay @ RAIA, ﬁ@bﬂuf-‘f, Prrchhinaaticketdeseaence.

%gﬂégz-?iﬁh”\qhev%?rtnoéx %Eeforji AT eﬁ?ﬁ ?ﬂm%ﬁ%ﬂee@ﬁ)fi%ction of the

fined herein as | hear or cl
polypeptide Tadudind,sbet achdinytedc ke otramkerigtivoo dposg tranpwipjipeght indeification,

transla‘ﬁédtﬂb‘%t S%ﬁ,gh ?Oq,ﬁggoi{\%gggea%hg erably linked to

nuc provi e for its
Iospessisn aactoHo’ﬁTe teerh Fexpitmsicnercntol i defireel Heteinas ausedr or circular

o LI et RURES 2B bbb 00 B BB B i engon.anc
which imdperalulﬁilmkad mﬂxjdﬁlooab*mctéotlmemmvm@m‘rn)tsiesbzle’gsian
t.he esent .i nventi Modi fi Cﬁtl on:

ol.ynucl eoti.de pr
2 BHF TR i o Sl R e B e S ey oB b which s
susceptipg o mgg%f?ug%aﬂont ItiensfeBtlc\f@trZag;@&A@iaﬁ 13Ad the l:fke with a nucleic acid
tide . consisting of amno
CO”S“%%ESQ‘F’ES‘E‘%E'R@@B‘FC%E% | %}%"*’ﬁse EPI9NG 4, SEQ I D
Madibicatii) THe NN 8 nadifktdn” DneEN@ Ad¥sin any chemical modification of the
-8 -



amno acids 1 to 46 of SEQ ID NO 12 or SEQ I D NG 14;
.amno acids 1 to 48 of SEQ ID NO 16, -SEQ I D NO 18 or
WGE@6IBTIND. 20; am no acids 1 to 45 of SEQ | DPREIE2Z006/000155

po{yp%ﬁ'{h%?og%i@gﬁs} to 49 of SEQ ID NO24; ahino acids 1 to

NO 26; or amno acids 1 to 59 of SEQID
aminoNEId28] t@49 weBEQAD NeReBEQ RaNOpY ISHAG thNOES, t3r) DNAIO:S or SEQ ID
NO: 1C§3ncod| ng that polypeptide. The nodification(s) can be
substitution(s), deletion(s) and/or insertions(s) of
aminotdvisanionis Qi@E@(@)N@slamISEcaBD Népldacenent (s) of am no

aminoiids Sl PR B bR R o et pas0Rea *

aminoseisehioets dfiSEgat Now2ar the nodification(s) can be

: ' i ons Aamdation of the Cterm nus.
ammo%ﬁa%?ﬁgicfaéldf\%ﬁf@n@é. en used herein, the term
amino"zgidsi 1 focidadf SEAY iIDaMO!26npeans a pol ypepti de havi ng

i30T 51 80 B5EB N, BE RSSO0 s ercin

that pOI<ptidSEQd DotidrBionSECHH Bel”d(bﬁltut!ﬁﬁ@ | dI1dan(s) =DHQrliddertions(s) of

the ar{w\@b ﬁﬂdfggsé’é% qureﬂ%ci@en (%f P%”i](baﬁl s%estg@wa ﬂb@%% unnatural

aminoSEQUs DviNOs2ilar ochaBi@risfeN@ 2ffe drhieonadi fdegdemtic| RObhdiGular the
tervention by

d.,th
moanESIRT55s blar SRR S LSOO bR Lon,
;&EIﬂcldD WBizht: SR LEEANGERIN, $E@téra NQiffial Sﬁﬁél’ltDmN%g a polypeptide
I D NO,9, .SEQ I.D NO 13, . SEQ |

naving & Y13t 4RO PRSI £ KRS ST NACP 2100 ey nucleotide
sequehtﬁé o\SEQID NREQ, BEBONO 1263, ECSENIIS NE@ D NOEFABEEDD NO:9, SEQ

o N SRETRTE A B O FolUBerCeles, B0 o oo

SEQ IDnene3,0PEQ ebalews, @r [BHEY IBpROdEs mvmagfa@ﬂhualbﬁﬁdébg@duence is

obtam?éb}rgggﬁ;@%a%we rggél)bfr(efna f-;c%g]?rrg o@f %Ir% oqarg gr}:gel@n)t(:e@tsciosed in.
SEQ 10r NG: % -SEX (B.NCLB; SEQ! D MO:EHEgiiend.7, she poNveerEdes NO:11,

SEQ @"&%?%%‘ﬁgﬁ&?%ﬁég%ﬁhﬁﬁ% SSEETRREMsr e b Noz21, sEQ 1D

NO:23CSEX B0 25xerGERM ROEC- X( 8, 11) - C; Or
Cx(3)-Cx(7,9)-CC and CGx-Cx(811 1)-C, or
G Xx(3)-Cx(7,9)-CC and GG x(8)-Cx-C and
DETAICED BESCRIFTION©F ThE imaeigrod C x(3)-CGx(7,9)-CC
CCx(8)-Cx-C and Cx-Cx(8,11)-C shall be
interpreted using the PROSI TE

PolypépyiassSPPAsY ARfiBictopRl hetivipat tern definition format:
t he standard | UPAC one- Iets?er codes for the am no

lnce distapwpegs e pregeniiyvendien gefrtesotoreTyERides /lBuDysantimicrobial
act|V|ty v&!‘h& §d/rﬁ§?%|e an‘amin® éb'ﬁ)egecfl.%hcé‘ r@&ééédt&ﬂbﬁ""@ &gzl't%%%@?hg)i—%c; C-C-

idis accepted; - each elenent In
x(8)- Cﬁ‘e%a‘?‘”é?‘é&’ﬁlgcﬂﬂpts nei ghbor by a "-%and - repetition

Iﬁfan%@dﬁﬁ@ﬁtth@ olﬁf'ﬁ@ptaﬁé@; E@rﬁﬁnéesad Qﬂ!n@%‘bﬁ%eﬁbﬁeﬁd&' Hegl‘@sglgted by:

hat el enent w nuneri cal val ue or a nuner

C-x 3)1%?%@@9 Hetrisef E@ﬂ%h@ﬁe%l% For exanple: x(3)
C-C-x(BRCLEBRPAES IS P18 or X(2,4) corresponds to x-x or

CoxX(3) CX(7.0)0-C and CoxoG-x(8:41)-C: or
C-x{(3)-C-x(7,9)-C-C and C-C-x(8)-C-x-C and C-x-C-x(8,11)-C.
The paiterns C-x(3)-C-x(7,9)-C-C; C-C-x(8)-C-x-C; and C-x-C-x(8,11)-C shall be
interpreted using the PROSITE (www.expasy.org/prosite/) pattern definition format:
- the standard IUPAC one-letter codes for the amino acids are used;
-0-



For nore information on use of the PROSI TE
nmet hodol ogy, please refer to Sigrist et al. PROSITE .
wa 2eeosment ed dat abase using patterns and proPCE@K280/000153
motif descriptors. Brief - Bioinform 3:265-274 (2002).
- the syrhiol &S ueattfons pesition wWhaTe RN APINSAGHSEREFRISHent of t he

- each eLenlIe%tc iro® ﬁgtﬁc}m id gé%a}alﬂéﬁeﬁ’érh a8 ne[@%tﬂtt@ﬁa 1.0 5@l ypepti des
an amno acid sequénce which has a Ma |
- repetitioh of do mGnnqnttobtheamttﬁm iadidipgtad fyofollepipy thgEEentsn humerica

value oﬁ%?ﬂp?ermg fang2 J\!él rl\%r%nth@EQ F& Badpler x??@olfr onds 10 XXX,

am no ~acl 46 of SEQ I D NGO 12 or SQID
X(2,4) chi@spandaiei xooaekar X-xepX-48 of SEQ I D NO 16, SEQ ID

Fc%%%% i rrvticn i I#Q c%(?ne PRESIME ﬁffé'tfﬂ:ﬁ;io ﬁ%%!é&eoﬁefeﬁf@sldﬂst et al.

am no aci to 49 of SEQ
PROSIT | al slodurnentdd databesegusmgmat@ms @zpd @ﬁq:ﬂlﬁ as irglif | depgrinters. Brief

B‘O’”fOfP’egggggg%%ﬁs (i.e., the mature pol ypeptides) of at

eferably at | east 65% nore preferab é/
lnaﬂi sbearst oSB%4, Whiele My eliee erIsIPasiMerd &t he Syt afpest the invention

relates SY bde% B Inglﬂgtan %ﬂ}%‘iq R4 @ec@feﬁ&@%i@h!‘\aéb de@%%tof&%’vtlty to

e prerera nost pre erab

amino alcEias‘l tO8/ef ARA 1BV EWSEQ lﬁ’rlé@e"ﬁ %@i%f\lq & axftQ §7F PO g or SEQ D
NO:10: whi ch have antim crobial activity (hereinafter

*"honol ogous pol ypeptides"). In a preferred aspect, the
amino deaisdl togiﬁusﬁ SESLID/NEpt2 dE&EMBVEOHH: ani no acid sequence

amino agﬁisclhto Oé%rE%nDEbe%eger ag@@gg%{ Spieieragy by five

no a re pr our am no acids, even
amino arihisel tprdéfa SRS 1D BY:22hr ee am no acids, nost pr ef er abl y

amino Sgﬁs 1“84 fgéfg%-(gﬁj Q@Z and even nost pr efer ably by one

no-a mamn0a0|dslto490f SEQ I D NG 2,
amino s8iQ 1l B 4MQ@f SECSENDEZONGr 6, SEQ ID NO. 8 or SEQ ID

aming R@js}% 0 5}3 (gf §§.bg§3 1\1(% 98 jg o;theSE%t{ﬂQ Rgdraeg)’ts@ésésé%ﬂ keast 60%,
preferabiPat Sezmt 65%Q rhdde Nef2EDlY ainfead Ah.dgor pieierablpat @@ 7B, more

achd t 90%,
el et P bt 0 S50 SRR g
most pr@ferzS:EgQai IBaN@528 .and epert ypemreww att Ipast 97 ¥s ahich have antimicrobial

actlwiyo( e/:%%{glégr L er ah é)?’%%éfséé(gg L%Q?I\%@gaﬁggctseiﬁé'mlogous

polypeide hasEed hrﬁlrﬁd@c@seqﬁaﬁ@a whiptoditiers bySEQamq\@lqm preggrgbly by five

amino %’\Dm}g %§§%lyg¥@%§‘wﬁ§§§dg %v E‘é@e Bé%abig bb'o@r\rgé ﬁmlno acids,

most pr@?ér@ﬂ;!y Qy wao hamo dchizy arof eveﬁrmcast br@@'ﬂémbytqn@ra@mo aciq fromp

amino %é) 916/ &1?§E§TWO$ té‘r‘?& iBa}\?O%nEEgﬁ' 1®/ 98igbr SEQ ID

aspec a pol ypept
NO:10:.conprises the amno acid sequence of SEQ ID NGO 2, SEQ

oo 90514 FRRI 1 SUBIOE U 10 1% 520
amino SEQ 1 B NOH2SEQ IEQO: D5, EQ 1) NOSEQ@A SENG M) 26EQ |1 D
amino 3 ETERURIREES o SnSLner Breferies aspect, @
amino M1 toSFH1 SEQMAO:SEQ | D NO 6, SEQ ID NO 8 or
amino acids 1 to 44 of SEQ ID NO:26; or
amino acids 1 to 59 of SEQ ID NO:28.

A polypeptide of the present invention preferably comprises the amino acid sequence of
SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8, SEQ 1D NO:10, SEQ ID NO:12,
SEQ ID NO:14, SEQ 1D NO:16, SEQ ID NO:18, SEQ 1D NO:20, SEQ 1D NO:22, SEQ ID
NO:24, SEQ ID NO:26, or SEQ ID NO:28, or an allelic variant thereof; or a fragment thereof
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SEQ I D NGO 10; amno acids 1 to 46 of SEQ ID NG 12 or
.SEQ I D NO 14; amno acids 1 to 48 of . SEQ ID NO 16, SEQ
WODNOo 180 or SEQ I D NO 20; amino acids 1 to 25THK28KD0155

ID NO 22° . and : ¢ B
o g 1, Y e B o
sequencb oBEEDID NDZ2BEQOID HO:4ISESl IDNQH: S5R 1 NO:B GEQ [ Np:10, SEQ
| ; ' NG : O ot _
D No:éﬁ,gglﬁ@ﬂbﬂﬁﬁgfsgg lgagggc ; SRl N‘(ﬂé?@déﬂa 18N BHt ¥EQl I NO:22,

a pol ypepti de conpri ses )
SEQ IDRNDI®!, SECO® NOtas, 49SER IBA®ED Nopmthamreikmet@srect SEpplypeptide

1D NQ 6, SEQ,I : i i -8
compriges AN PIER P ROP TS B EB TR R G 4t SEH DNGE; Ge0g0 Nose or
SEQ IO RO4®; of SEQ ID NGO 16, SEQ I D NO 18 or SEQ I D NG 20;
. am np, aci f N.22; amino acids 1 to
amino i@d%fms%tfwlz‘@@ Iﬁ?‘%@'%ﬁdg?’l to 44 of SEQ ID
amino N 610 48 of SED D N1 &lSFEQ toNS9! Sofr TEQID BAWEY;28. I n
__anot her  pr r ispect, a pol ypepti de consists of
amino s %\fﬁ‘?%fg%e(é @g‘{ﬁﬁg ce of SEQ ID NO 2, SEQ ID NQ 4,
amino SEQ 1 B NOLGEGHDNERHNO 8, SEQ I D NO. 10, SEQ I D NO 12,
. SEQ | 4 LD NO 16, SEQ ID NO 18, SEQ ID
amino Rﬁ%b%%#@@@bgﬁQ ID NO 24, SEQ ID NO 26, or
amino SE@ hBo BOGRSECHID BM:28, loekh allelaniadant thévepb or 2 fragment thereof that
fra t thereof that tim ' -aaﬁ.ll' j . In
has a”H’ﬁ’lﬁ‘? %eé%] aB’i‘Vré}Y e wt%egﬁé%?ﬁe%g%g’ v 3{3}% S @[dc onsi ﬁsﬂtsgsaé{ of

amino bbigs artb 40 AGED 115 BUBNSEQ 0D NSEQ SEQNDND:6SBE8Q 1D NO:&ior SEQ ID
_SEQIDNO6, SEQID NO8, SEQID NO 10, SEQ ID NO 12,

NO10SEQ I D NO 14, SEQ ID NO 16, SEQ ID NO. 18, SEQ ID

amino NEH20 to HEQ SEQNONR 12 oBEEQIID N@I124, SEQ | D NO 26, or

SEO | . | oLh _
amino 365% ety o E o aReTe Sral R SigBebioas |+ oo 1
amino NEH2 1 tSEQf SEGIDANO:SEQ I1D NO 6, SEQ ID NO8 or SEQ ID
_ NQ.10;. aqi ids.l,,t0 46 of SEQ ID NO 12 or SEQ I D
am‘”oﬂéﬁii;to gﬁoﬂ%E@ﬁbgiO%‘*to 48 of SEQ ID NO 16, SEQ I D
amino%d%i’r o4 SEQEQDDND:26; or Zgi n? ggcgdethcfzis of SEQID
. J ; . to 0 . ; am no
ammogxgpaﬁ t‘iggbpgﬁagbc%%ési D NO: 26; or anino acids | to 59
1]?fan55@r Er@felhq@dZ&}pebt, a{’pcﬁlplepﬂidecconaisteamﬁthe Iagnrﬁ-‘oaq:ld sequence of SEQ
ragne er o ¢ . .
o ol A BhISsER S (Bl SRS NB seo prosa sza o

NO:14agethier Nnprief SECe HSpEc BECAIDIBD e PEQIR WOk, SE& 16F NO:24, SEQ

10 NG5 S B tob  fopREEue st fyegl 0 el (B v s

antimiérebidba@ivitBER BRLINED ﬂr%ferred%@ebtoammlwebnmcmim iofl§helamino acid
sequence or 520 1574 881050 FEEERRD D A8 5B BRWLIP SNe #Pho:1o, sEQ
ID NO:12, SEQ ID NO:14, SEQ 1D NO:16, SEQ ID NO:18, SEQ ID NO:20, SEQ ID NO:22,
SEQ 1D NO:24, SEQ ID NQ:26, or SEQ [D NO:28. In another preferred aspect, a polypeptide
consists of amino acids 1 to 49 of SEQ 1D NO:2, SEQ 1D NO:4, SEQ ID NO:6, SEQ ID NO:8
or SEQ ID NO:10;

amino acids 1 to 46 of SEQ D NO:12 or SEQ 1D NO:14;

amino acids 1 1o 48 of SEQ 1D NO:16, SEQ ID NO:18 or SEQ D NO:20;

amino acids 1 to 45 of SEQ D NO:22,

amino acids 1 to 48 of SEQ 1D NO:24;

amino acids 110 44 of SEQ ID NO:26; or

amino acids 1 to 59 of SEQ 1D NO:28 or an allelic variant thereof; or a fragment thereof that
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amno acids 1 to 45 of SEQ ID NO 22; amno acids 1 to
49 of SEQ ID NGO 24; amno acids 1 to 44 of SEQID .
WOIDNBHY7TI0F  amino acids 1 to 59 of SEQ I D NO 2ET/DZ0Q/000155

has alﬁlﬁ'ﬁﬁgt?alga%ﬁ\ﬂﬁ/t 'In EF&E&I Sp‘?%%%d agﬂ&?td d'fyc[f gL@é {? Shsle®s of

aving = anti activity
aminowgsidsht wr49 @‘rﬁfc@éla N@/ZpSE@ﬁDo\!@dt BEESIDWHOEh Seh i HiCz& or SEQ 1D
NO:10 under very low stringency conditions, preferably |ow
$t ringency conditions, nore preferably nedium
aminosicidsriged6 wf 8BAJIDINGNE onﬁﬂele’ld@ﬂér ably nmedi um hi gh

amino SH{-19808 ¥ SBRIDINIE: SETH NERSE o BEBNENRALY, I o

ifngency condrtions, nost ~prefeérably very high
aminoslmdaneﬂﬁy:f SeRdDIN@RE; w t h (i) nucleotides 151 to 297
LYD NO3, SEQ ID NO5, SEQ ID NG 7,

|
am1no%§5§ﬁ%4§8P§?énuc &6t1 des 118 to 255 of SEQ ID NO 1 1,

amino 8EQs 100 Hdel QA @@6j des 112 to 255 of SEQ I D NO 15,

amfﬂ0§-§85:180§%0§?ﬁnu§ﬁé BPNO 19; nucleotides 118 to 252 gf

eoti des 151 to 297 of SEQ I D NO 23;
Inug| socbndespd@] tho pRE2nbiinGERA BelbiBs2; isolated polypeptides having

{
antimi QR ERORE SNk brichdedd by S5 lieebiieE Jinsg Mlpr i@ il very 1o
stringeNEy 1 corSEQns,D pNeZblySHG Blﬁng@ac& cBEfidrd, NOoe BSERrally medium
stinodFy 15 ERT hlef G oudir 7 28Rl Ty TR oongRgpp oven more
preferati@y ﬂj@h sBEQeHdY dodiiis)s, and a:rhcest)bne@ablgt vty hfvstonhgesie@cbbBritions with
ucleot | ALY I - i
) uelUFETIE AT 4 §5D WP G357 D RE2E0 M sy 850y1BdLo7. SEQ
IDNOD;to 321 of SEQ ID NO 27; (iii) a subsequence of (i)
iJ i np! ,Sstrand of (i), (ii),
nucleoﬁ@esg?flglti)z%_o% égg?b@c?gcgqp %g@qbéwﬁg’ch and T. Mani atus,
nucleoli®&011Mol266 of SEQCDAMD G, SEQUBIMND:.47 0250 NBuNCal g; 2d
rbor, New York). A subsequence
“”C’ec’g&ésst%n‘f’rﬁg%égﬁizagéﬁqﬁBqlai\lo 3, SEQID NO5, SEQID
nucleohi@s7151SEQIY bf BEQAD NSEQ3) D NO 11, SEQ ID NO 13, SEQ ID
E IDN019 SEQ I D NG 21, SEQ
nuc{eoP%ﬁ\%q 59%[‘385%@ M%gg C%r SEQ I D NO: 27 contains at
nucleoh@assst%]ia@zoboﬁSEg}UDmQmpl eot| des or preferably at
t cont ous ot,i.d ver, :
@ the oL sriRE Rl BuOHSiBRy JRaeT g SPRIBIERY . SRBup Now, sEQ
D NOﬁaSE@HUNﬁ)@rSBQaD NG:82 WO 2006/ 097110 ,
>CT/ 6/ act Lyl Y. .. lhe nucl eoti de sequences
”“C’eog‘gssg% %%%%}E@E%a'ﬂbls?@ iy Né&% ID NO.5, SEQ ID NO 7,
nucleo&ii«g3 1 13 NG & SESED NO: 1NOSED IDSEQ17DSEQIDNCOIEQ | D NO 15,
NG 19, SEQ ID NO 21, SEQ ID
”Udeoﬁ%q?{?% %gcﬁ%%cf@qﬁé%or SEQ I D N0 27, or a subsequence
nucleotithey etf 297a8 SEel ID WO:23ne am no aci d sequences of SEQ ID
nucleo%%s% toSEB@ olf Bé&qDLlNO%?o;I’ D NG 6,
nucleotides 1 to 321 of SEQ ID NO:27;
(ili) a subsequence of (i) or (ii), or (iv) a complementary strand of (i), (i}, or (ifi) (J. Sambrook,
E.F. Fritsch, and T. Maniatus, 1989, Molecular Cloning, A Laboratory Manual, 2d edition, Cold
Spring Harbor, New York). A subsequence of SEQ ID NO:1, SEQ 1D NO:3, SEQ ID NO:5,
SEQ ID NO:7, 3EQ ID NO:9, SEQ ID NO:11, SEQ ID NO:13, SEQ 1D NO:15, SEQ ID NO:17,
SEQ ID NO:19, SEQ 1D NO:21, SEQ ID NO:23, SEQ D NO:25, or SEQ 1D NO:27 contains at
least 100 contiguous nucleotides or preferably at least 200 continguous nucleotides.

Moreover, the subsequence may encode a polypeptide fragment which has antimicrobial
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SEQ ID NO'8, SEQ ID NG 10, SEQ ID NO 12, SEQ I D NO 14,
. SEQ ID NO 16, SEQID NO 18, SEQ ID NG 20, SEQID
© . WOIBAYTISEQ | D NO 24, SEQ I D NO 26, or SEQ | DPNDIZ006)00155
t a fragnent thereof, may be used to’'design a nucleic .
activitaeid probe to identify and cl one DNA encodi ng
el ypeptide esqusavéng SHQ IDMNO: DIBHED IRAMO:¥iSBO B bid:5, SEQ 1D NO:7,

sea RLARASE0 P BHElE e R0ia e SEEP R e Sea g, ca o

NO:1opeEe® Rar1beEasINO®3, SERID MOZ4A boBE® lDH\l@iQé’ greaneuio@quence

th
wrec g b LRSS Bl PREL S22 i () 4 oo
SEQ IDAROS,f SEQND NOoIGtSEQ he M@ﬂQeﬁiﬁ@‘l@ MND:gén8EQhEY &iCn16, SEQ 1D

woitsSHER B BR58, 52D REGELE SURTPRAY A7 SERS e, b8 o oz, o

a fragiesf eieaddr ymaf/ beaast té@eszgnraentpmeé eciabirybato Ideatity &1l clone DNA

and r ef er abl 7Q nucl eot i [ .
encod g bR e e A GRLV B0 G APV Tl PFAIL PHUTRI pera or species
accorddy mﬁeﬁmﬁﬁiﬁl @el&kFé\ﬁam t!‘ile()@rtnuml ﬁ@tlmw@s such praegtdan Perused for

t he nucl ei

o | '
brdEa e tegenBi i Srbb o tinE SRR O g Ba L SRR EfOMing standard
South&atdiotiiNApeed RBA ip balee o mﬁtsfgandSﬁﬂateﬂiec@re:dpesdlag gene therein.

Such @éﬁ%scaql)rlbge %g{%?p% %3 Lot dg‘%ﬂgc‘té tgte%%q@eorrg{ef %21%[;1'&90&3 at least 14,

prefer@bly el I@)ast 25$u@i=e prfe&b@iiy at Bastigs np@mdpfe;eramye apleaste?lﬂ nucleotides

DNA
i tondhe bt Ry SRR TS SR et DB s BLBRET B hPlbuces
length D%rvmdaﬁrrpl&ym hddigescl probé heaypise bekasiesmr nm@btﬂbsw@referabiy at

least % ﬁ’]l{ﬁ[@(%lae %3(9% @Ng\, rgflil%@e;%ﬂhdeepgr?n | th%ﬁgnt‘ll m ;():rro es are typically

labele® f@rafditsdiBg tﬁm&orh%p@&m&g géred(flryeragmiey swxh 6fP, °H, *8, biotin, or avidin).
@_ %%g\cr yl am de ﬁl | ect rophor eﬁ# or ot her

Such g %rteleé‘ﬁomf’%?% PrepRiA VB he 1ibraries or the
ﬁ@@ﬁérﬂh&ﬂ\l/@w’cm& ||§k@ryl frapaie fioadsdod cing organmerhs hiagetherefore, be

screeqe:gl %fﬁ%ﬁl\ g 1%%5 glatla%ge]gyol(p:egb%mcqm“ vl n%%le\f(fh[gh encodes a

polype‘%ﬂﬂ@ |h@ﬁﬁgl$3ntmtc|’bbﬁﬂ_:@cﬂnﬁly N@enonBEQ biReNONS, frt&E@ubE) oNBrorganisms

may @E@f‘?ﬁf)&‘% % ag :OB :af&/lasn@% qebl\lpqﬁé% Cfrl %9@% Ss’eparation

technifds2 1, DISEQrdr® th@ iBBaricSER kHa B@ba’%étedobNSE@_ay DhN@aRéferet to and

_ 1. sybsequen e ther carrier terial i.s,us
mmoiflizS SN R HoB Bt O Posu SHEHGERE BrtetRle ThPREars (4P a done or
DNA wii¥e i h@felo rvieh 3801 IENNONd i S eB Nddt SEelNMA:BosEddD NO:7,

s RERERSRA) R NP Enar Ul bATRL e diofads 8t B aggsea 1o

NO:1d, QMdN%S%%@ 285@9&)@ NO: ,';56 OEESC} lg m?i% DSECEésbébquence
thereof hRepr{igr maeral HURRY g E%@@TNS Y21, SEQ D NO 23,
ﬁﬁQ plifdobbs 25, ther preksail iﬁvé@oﬂ7 h bhcﬁzél@ﬁpin@lﬁf@l@etsamt the nucleotide

rand or a subse he eof und
sequoge JVHHIdERS & RSBy CEGTAY PORS CoRBTReaNass 1 hfsclife sequence
showr! RESPYAb NG 1a8ED :meotm sfecbm dlIOZSSSEdeTN(D hesea D NO:9, SEQ 1D

o R I BB RELRE A SNGE) 4 S Nele SEdto oz, sea

ID NCR23,youg! potodes, seaeente N@h?"ﬁ hts cékﬁaiéﬁ@er?{@ t%ﬁlbﬂa Subsequence
PCT/ DK2006/ 000155 encodes the P pept i ?f

thereqfunsler wenplqupiagry higgpENoe N ditigpy Vgle g@%ﬁ ﬂ]quuclelc acid

probe Ng)ﬂr(@ze&ctﬁ\@e} ReNOdrditioREQah Be NeXctibd uBIHQ X- E?a 16, SEQ
I D NO 18, SEQ I D NGO 20, SEC%BIDNOZZ

i5E0 Pistatsd> 650, BECH IS NESHE PP S §u%§¥é§8f§ﬂ8%e sEdjience which
thereof. In another prefergﬁd aspect, the nucleic

acid probe is SEQ ID NO 1, QID NG 3, SEQID NOS5,
SEQIDNO 7, SEQID NO9, SEQ ID NO 11, SEQ ID NO 13,
SEQ I D NO 15, SEQ ID



NO 17, SEQ ID NO 19, SEQ ID NO 21, SEQ ID NO 23, SEQ
ID NO 25, or SEQID NO 27. In another preferred :
waspsav711e he nucteic acid probe is the maturePCI/DK2006/000155

encod%@g%%ﬁg ﬁ%‘sgg @E%)&Bs% @%@%ﬁ%@@&%ﬂg NO:8, SEQ

ID NON@, BEQ (IDRQ:1D) HEN16, NGB SBEQND: 16,;1655Q0 D NQ:18,, SEBE@ NO:20,

sec bR ot B Rl T R 7 P8 Bl oo

in anBtHel getdrdasaspBct, BRAttIeiv ety prabe ¢ SBECRIY NQ:ghSEQ ID NO:3, SEQ ID

vors St ISR, SEQTEINLE 58P 51 LS 5/ e A sea o

NO:17PsEd shearedranD Nemt sEadDsedPenSEQEDMOINAS, or$iQ 1D NO:27. In

eith 5% f orqam de for. . very | and | ow . . .
anothd prpiRge oRESh SavRiR AR GEoioP e Ao sl Aesirg feoion of
SEQ 15t NDRG eSr 63, NCDIS 6% I ROTIBELE IDOMON] SECAITING,ySHRgD NOiT1,

seQ Jf HebhroeS o Vx5 SR oRRLF ol 16 Byt fa ¥z, sea b

NO:2R5eeD 008t of seetiD M 2nucl eotides in length, the
carrier material is edthreetlrres ,
Fejrlong Prfga St Lﬁﬁ%ég%aws‘%é'dee L S T R PBER stingency
cond;tlota@l%ﬁre a%flrfé?céSsongﬁ bhdtz@?\bﬁérﬁd Rgeidylion mzeCpmea‘fFabEyo 3% SDS,
a eas a W Strin r a
200 pg/gh speaied ea@:d%fhaééreﬁﬁ@m%w EH%;A 2R3 A Bk %@P&vf%fm very low
and Idv@%ﬁhg@ﬁm@@@f(%ﬁéﬂmﬁﬁubé gbr ﬁ?éﬂiuﬁgaﬁ@yhedlurﬁ-\h&gh swngencies, or 50%

refera at | east 65C h rin
formaliider SPagign Gl dad " FBESCTYy HPUR ATy e bloting
procedmés fhabto pt ebes ophingly. ar e about 15 nucl eotides to
about 70 nucl eoti des cy _condit

BerelongirAkep 8 abrl%gropdn%%%;g% lrhipggphge;{g%tqagﬁr grlg\ is finally
washégqlﬁféeﬂ??]éboédcih fb?/b? méi«\@@at sy 2X tsslmo OIZ%GDS)pramﬁ]y 30€ast at 45°C
el ow the cal cul a m usi n cu
(very BuLSPBITIEYE G R Ee e EES 24D £1685 S PO A Pisferably
least ét% M‘hé@iﬂﬁﬁ stﬁ@@ﬂy mofe &‘éfe‘?étﬂﬁét lehiSAt 46° d&ﬂ@anummlg}; Sringency),
mM EDTA, 5% NP- 40 c
even (R sianah viet Sos o Ra rion SHEw Lﬁﬂddw%tpﬂ{‘a@m% @ legstat 70°C
(very m%g@ﬂg noba5| ¢ phosphate, O 1 mMATP, and 0.2 ny
east er m follown ndard So

@roﬁfaqrheroaeac el @& 2keit tho @eﬁe} Rspda %}aﬂugf{haw%s%ﬁ in length,

strmgérﬁ;ynb!@ﬁcﬁﬁinbdﬁr% fd@fnftf@plé% Er%hﬁméifz%%rh dﬁﬁbrldl’kalti@ﬁlgtahd Wwikhing post-
carrier materjal is once | n

rybridGBEY Gt BBt BsSaRA Lhr e BRI (GHCUBHS! Homipigs 1o calculaton
accordﬂﬁ 'ﬂﬂ B@P&)rsgﬁh McC@Qh? Q1 IRCrafkemnyder gal Néﬂoﬂbﬁﬂcé@ﬂnyl &F Sciences

resent inventian rel

Ush SaiPRDcrab b bt ek <0 BBl Tis ! 21 an<orii eA (0.5% NP0, 1X

Denh&é@%blb&ﬂd qnml\/ﬂ%cﬁfﬁm %)Zropﬂﬁgjdk@ife |1n§1@/f Eécﬁ&fn%orﬂjb%sr@fphosphate 0.1
am no aci ds, of

I D NO 4
i ARG 14 SEQY B N@SBRNéE@ moleying Sfagé@j 1940s ?‘Oﬁﬁ%ff”ﬁd”m
R} dibrt SERL4 BhNE k6 ahSRQ S @th!,fatza&s toSESédt l?ON@c%@tlde%EQ length, the
I D NGO 22, SEQ I D NO 24, SES or SE?@
carrienmagEsial §rwashed paes e SCHpaIlE btk Shiscioedh m $ @ndyige each for

15 m@ﬂb@@szﬁ& bs ssclét 30 13006t BYSk 1Rk E&EJ{M%G/ 000155

changes are of a m nor nat ur e, hat is conservati ve
Hivien &l papaahb #4 mSﬁawlvaflthrhé@awows artfigiel vgganytcomprising a

conse?’\iﬁi% fshﬁﬁﬂ&ﬂo\‘] @Efeﬁ&ﬂ arogrf iﬁéé?f!idigoiaﬁl% %F n@ﬁ%'éﬁhzha a@fds of SEQ ID
protein; del etions, typica

NO: 2a%@tlog~@04ms,g@ g:g;;\@sa SEQIP NGdn EQoIrD ) Xiclo, 515 Ro:12, sEQ 1D

NO:1 4, aSEXY NG €6 N8 @ 1D Q-8 SEN D NEHSH §SQab NPRZROSEQ 1D NO 24, SEQ
term nal net’hi oni ne residue; a small |inker pepti de of

ID NQig6t 6 5D MP:28, preliediialire oplyacriider |therggt. eﬁé‘?fﬁf?biﬂné’tmmo acid
facilitates purification by1ghang| ng net charge or
anot her function, such as a



pol y-histidine tract, an antigenic epitope or a
bi ndi ng domai n. Exanpl es of conservative substitutions
wae@oitit n the group of basic anmino acids (BEHIDHK2HRS/000135

ol BT e L6, A8 SO e v
do notasighifcapiiy aftpch&)e folgimly ephiotdadivignifribe atitels; ¢rhalldélednns, typically of

i_sal eyci ne and . val i ne [ e
one o BRUEHUNER SR {6 B G AT e sy an ariv
terminalnatbicaibie dssid (gl oy sinake jinieeh arptive, ofseariior@out ﬁﬁéﬁmesuéumd)r a small

oxersB B EP i, APVRIIE b RGP 400N, o o

poly-hiathdineatrect dersarttigbeid epftape encavipdieg déogailk  Neur at h and

1979 e.Protein d ic P : .
TP TR B U I Sy o Endinys T Pafe Ao accs
(arginiié,alySes anValidtdire), é@@b@ndmo 'Ebﬂdé Fegiutard at: gnd Akspdribiracid), polar

amin S Ot B o SEEhR DR AR S P e e
valine)addintdtio ramtmn ad:i@s aﬁxeaylalladiae dry@tnphen and dsosm@)n asd amdhachino acids

(giycmfayglgﬁlge ﬁerglpn ﬁﬁ%@%@%?éﬁjl héfrg%mr&éspr,gra C|11C§ D{;@tﬂxg which do not
generadly iiar spddifid adlieity meg knomy irbthesarbshd tam eidscﬁrd]edamrrmcamp!e by H.

o WL} HESPE, T R IPERE 9853 YETRS, e mos

comm'bl’ﬂﬁtooaumn@Oéxcea@grﬁaedréJWaUEa' g\&n\/aeu Asp/@ie, Tar8er, Ala/Gly, Ala/Thr,

sern MG G5B RSP e 8, UMM, e, an

Asp/Glypdi fied after protein synthesis, and/or have a
e in their side

h I
o ERae b 20 S RaPii it e al bt g e 4
hydroxagiotiise, GaN- nh.‘&hyl@@m Qaémmonswmylesacmaabovalm raandfﬁfr@hhy’myl serine)

are, c ciall and nc u i.peco
may L SOG4 A T (e T POEy e PAGRURBprolTied number o
non- cﬁse@ﬁﬂ;éamﬁlbfadldﬂ, cGmime acidgn dha3, a’Be chiotrehduvdedr ) fheegenetic code, and
Al ternative chan

it PE5 gk vcbD RYSTLIS RE AT SOH el clplppgmino acds’
have finypegificdageapmtéih tsgnddsis Fatd/exhapl &, chamidad saottdre in their side

chein(GoRBept 1o, Kby e NS ePa e S iec ] YA aEiangads can be
chemiddiie spritheicdeing pmﬁdab@hﬁelcbkmerﬁslwwllaﬂ%e amdrioclads pigecolic acid,

iazofde iR ARk < s By ¢ ool e EERRE porne

mﬁrm@dgsihs @ninal sl bleargearin g sudft‘ubawesmat the phys:co ~chemical

.Cunni ngham and V| 989, Sci gnce, 244 1081-
properfcs Db PR Pwtacs 8t e, T B EA P Rt A Angrove the
thermdl Btaboitlusielte pblysaaity, d1@s trutibbifalé Bpediiuitg CeHa@ge aredptt betimum, and
. resultant nutant nolecules are tested for biol ogical
thelkgctivity (i.e., antimicrobial activity) to identify

BdBental aginthor asitdus thdatarat epslypebiiedl cano bieh &lemtifiddvidcgording to

procediies KiEHRm 37 koY 75 ST HEF e 9w 3sres oo plgnine-scanring
mutag@NEYITECOnnivgen  ddlvwgiscal9sg] depsraet pon ¢od amsm ben the latter

technlgtgqt g eﬂggmaé rﬁ@%@n%aéfga% égﬁ%ﬁ%{;ﬁ)&%@%ﬁ: u%rlﬁ the mo&ecu!e and the

resultdd€CTKR0RGIR0L8d Shre tb@@hnﬂoﬂlﬂﬁﬁo@fal rﬁd:@lll’@’alena@lﬁﬁ}tllb@blal activity) to
crystal | el'ect ron ractio

denti AEYE-ATY FRetes L RTRG B o B Py Ptaﬁemfﬁc%t Rep giso, Hiton et

al., 1996, pusiat ICHenLC oRY a%gmm aMheNGetRel IS . of 6L enzfr@& or other biological
de Vos at ence 255: 306-312

interac%ﬁﬁ{%ligailsoalpg detiag@'@eg ;py q@yplcalgfr@f IS|82<§45 ruc’gfg@_@eoéetem;ﬂned by such
Wodaver at al., 1992, FEBSdett. 309:59-64. The
identities of essential am no acids can also be
inferred fromanalysis of identities with pol ypeptides
which are related to a



pol ypepti de according to the invention. Single or
multiple amno acid substitutions can be nmade and .
woests@ariusi ng known net hods of mutagenesis, PCT/DK2006/000155

ecofbi n r ' hirktwed dwcton diffrattion, or
techmqp%ﬁ 5 &eca? eénﬁ%ﬂgﬁcoprﬁéwrﬁlﬁ r@vésuc b’o‘b‘l‘\?hosec b Scllofam
photoaﬂﬁmtgﬂebeﬂmgam @npontiemyitsaudation pigeiaticy camed SREMES aﬁ*ﬁs See,

for exa@ftgé"zﬁﬁi‘fb&g 6 aoegqgﬁiggl?gc£éé§ bl%ﬁb Srﬁﬁﬁ@? a/501992U§bAu855;or 224

& her net ho ds
899-90&:Natodever diel. Ut9sQ, FEBEUEE. 39%: @Q-bermd@@ﬂes phagpential amino acids

can al%ggd%ggié%%;an@?ggacgait@érrl‘tﬁlle?\bwﬂﬂggai 36%28%@%!0?& are related to a

polype@idk @62fiding to ﬁiaadnueeg'bmn di rect ed nut agenesi s

S&'@D&b}lsm 5pefe7 %} a%%@&nuﬁ%ﬁ& cﬁ !?élﬁnadge%n@tte%d using known

tagenesi s/s I'1ng nmet hods can
methodseofcmmagemlmrectonhmwmnhaadfgrhptmxfﬂmmuﬁo&@mdeay 3 [ylERt Agreening

procedg%l,t glbcgb tgggeégécgse e‘J dM%IEM%QfOEQArP&FFSaGE#t m”'s%%ﬂce 241 53-57;

Fess eni z
Bowie &bl Saukes Qﬁﬁa@roenNemeé\m iSeé (5 \ji@e%’tfﬂd%@ﬁeg\ﬁob@“ 7413; or WO

oszasi RYFes SrhGRE sl RS Sf hbRop Mol pRAE nomeaasc sty (oa.
Lowmatnhﬁ dl.apdgh, Gidetenm BaH08B2-0083Mh ). $.riprdentaie &. 843,409, WO 92/06204),

and requﬂ:? g}r%cg?da mg%?eaega eqbsbs%fré dugs 1'9@6 aGé’r@ YPes,; 'I\%‘F e®hi., 1988, DNA

e a red top pept i des of
7:127)unknown structure. The total nunber of am no acid

@g?%e%lg{ b&ﬂ@g ?n%lg‘%gso CQ@E6Q?E\F}1{NHOQQ§11 &fro@ﬁgﬂp automated
screenNg. BethSEQd d2ieD Bitidty SEﬁpﬂeD NG geized plBerittied @xgrepged by host

cefls. ifgﬁ%ﬁe‘@ﬁ% E}I@\ lel%lle%ég%E% ﬁg’!%&e%ol@@éﬂ@e@%éﬁ%e]reﬁ&/ered from

the ho:ﬁYBeHls)a@cCraﬁSily]setquemfedafsnmmdarmﬁ@ds amihearh cThese metpods allow.

the rag{%d%tgrm;g? f N&O oatgﬁgé Epmglg‘d%‘ aé%& Fé& ré’&%@%@n 'a[boiypeptlde of

interes@rmﬁeﬂéab?)apﬁlaedm pelypegioes abliykngwnsbipetugs: ef er abl y 7
r refera
%t@taﬁp@%@g@g&n@ acﬁ Lfnbsﬁ’%Jpé%r gei@?c?rfsez[)r‘%m%ns@rtﬁdﬁ@%ﬁ‘

amino RERE arebigyof SEGIMD NeVBNSHOSD Nﬁjéf §E@UDyN@ 6, BEGID NO:8 or SEQ 1D
preferred enbodi nent, the polypeptides of the
NOOi hyention are defensin pol ypepti des. N Term nal
amino BXkernsh 46 oABENH DM @i1R @k SEX IBNNOTH; of t he pol ypept i des

armino Gfithd 1Pt SEp DR TES NGB RE S B0 28T i Ty
amino 2l 1apidBef SEQAS. N(Dﬁ?.?one enbodi nent N-ter ni nal

' Ar R. |
aminoBeBEap 45 01 BEnEEDYTa 007210 PeT) DK2006 000168
ammo%ﬁ’@@dltmﬂtofsﬁa I8-Xleragt oal extension conprises a kex2
amino(k)?rézfcg?\f( go'# fe %&3?@%\?@282%@ (ﬁgfe\%b!)) %%ﬂe&g&f{a% BUhbResreterably

7, moBXtpesTsiaply atsmastpeptriode prefemiviyr atsmngt at moga Prefewdlygtyeven more

m no es, such as an
preferé\?@’@rWpﬁtaqreﬁs%%y(eﬁﬁngr?v%%%l ‘gﬁef?g o‘gg of the fol | owi ng
Fefpens s enbAlimdrE, thORogpeptDBs oker vShtiwsarkelefensin pyypeptides.

(see, e.g., Methods in Enzynol ogy Vol 185, ed. D.
CGoeddel , Academ c Press

N-Terminal Extension

An N-terminal extension of the polypeptides of the invention may suitably consist of from

1 to 50 amino acids, preferably 2-20 amino acids, especially 3-15 amino acids. In one

embodiment N-terminal peptide extension does not contain an Arg (R). n another
-16 -



Inc. (1990), San Diego, CA "GCene Expression
_ Technol ogy") and kex2-| i ke sites are di-basic
- woems@mmo on sites (i.e., cleavage sites) fouRGTHERNEN0155

o5 R PRI 80 GO L P b i o

definedk @xZhdri o\l hea hawleried aeiddihentctas es-idremal shemsicnois a peptide,

i r endgpe se . essi at_the .
comp B 45 60 T EERPBRY ASFPD SE°R-PReE bl an Nermina
extensPhofiphisipg ohe bf 18 fblevalgsseqliandebeEABEEXDE afid Dibe

i nvention insertion of a kex2 or kex2-like site result

in the possibility to obtain cleavage at a certain

Kex2giesd tion in the NNterm nal extension resulting in an

antimcrobial ol ypepti de hei exten in ,
et 656 08 R BB O JPORT K8 St BYainf oo Press
Inc. (1@@@)‘313311 Ul@%cﬂ%ﬂof‘ GOREEK ee@ﬁﬂ“ e&E@ldQ}? )W&kexSE@els%s are di-basic
DI\IOSor% q} ntoac l1to dth
recognat@nosrlteeé@ A PPaNere s1te) %E@tiﬁﬁﬂ"%tﬁ g; pf%ﬁ?%t&’ef&caéma rgon and the
matureé@gh @E@nle@rcﬂ‘tﬁ%éﬁ SEQ I D NO 18 or SEQ I D NG 20;

am no aci ds to 45 of E an no %Cld 9
IBTHn SRS 8 26 KOG EP Moer g Tarogp Depespay © improve
correctl\l@ln&%epﬂﬂaseamoﬁ@s% ds te heo-pShtiae SERLP M ABultinfrus eflcreased

ypepti des The pol ypepti des of the present invention
proteinggeciPtioRd$vetfe fused pol ypepti des or cleavable fusion

IR Ohey BEREK AR thel iRveMibe fhsaRioh ek ket wpiepRHTte sits rédutted trﬁ possibility

to obtazﬁa glp?\é&&g%n@:]ﬁ%,?t@‘%rgﬁsmgn%%gwﬁggﬁﬁ@%@?&onﬁgwéﬁ Fr)t an anttmlcroblal
poiypeﬁ%é/ﬂéﬁé b%ndjéﬂ iR E@ﬁ!ﬂﬁ%nbd thef M§ﬂuﬂ=gp@y tesdwieas

amino geiippir e 0 M Neid S0 R QUa SERCD LS SEsb i Noye or SEQ 1D

Nomt hereof) of the present invention. Techniques for
fusi on onp ptl e re known in the art,
ammoa’t‘ﬁkﬂis 1rﬂ@l""%djtfeSﬂag@t’}' dzt% @Wsiaaéequences encodi ng

amino EBRIsAGbYBeRSELED 190:16hstqlibeyo:as er BEGS IDawe:2and t hat
expressi on of_ the f used pol ypeptide is under control

ammO@pld@Hetoglg@éSEr%lpd‘ﬂng@S) and terminator. Sources of

amino a@l&ﬁ%@%@%E@m 902Nt i m crobial Activity A
peptide of the present i nvention may be obtai ned

ammOﬁC@%ﬂntPé*f*c%ﬁ&&huDsN@ S %%any -17 WD 2006/ 097110

am,noagysaﬁg%@@f@@@lmo%nus For purposes of the present
invention, the term"obtained fronf as used herein in
connection with a given source shall nean that the
Fuse@&%ﬁ@%d&e encoded by a nucl eotide sequence is
_ﬁgo duced the source or by a strain in which the
Lﬁ:p@wmemléeeeatr@rﬁr@semi dpepiien ai§@mce@eﬁa§e%e%lﬁpep‘ﬂdes or cleavable
fusion g&%@egﬁ‘c@s ih WhnRineiHer begpasine s fusbhet F?fé' N—E@ﬁi‘lmﬁeor the C-terminus

froma gl ven source IS secret

of the epbyiparitde ofl the Wenf;mnp@] § pagineefdhereot Wef%%%lﬁ?epﬁde Is produced by
fusing! ﬁvﬁméo%e r@du@ﬁcea ﬁté‘drhéﬂ tiﬁ’é?b()‘ﬂ?eé?kbﬁ*ﬁ% frﬂiih&x?\maﬁe%tlde to a

pol ypepti d ?ram ositive bacteria
nuc!ecﬁldam@mm@e(ow@ﬁm@@ ’iaerefafdp theserpesing putiiaie Teghnjgues fgr producing

fusion gﬁﬁ}de})ﬁ{?@saérg@(h%rhm H']% arB%ﬁJ:l |srlldH§iea}@H erB rﬁ%ﬁ%'é%ﬁﬁences encoding

us brevis, Bacillus circul ans, Bacil
the palyRelitemso tREChEY aee Inaliane anBabal expsessiant @fs’fhes'éié‘?q‘ palypeptide is

under lcb& ok HY S8 prBastdrisyand®eRi@fdum Bacillus

Sources of Polypeptides Having Antimicrobial Activity
A polypeptide of the present invention may be obtained from microorganisms of any
-17 -



st ear ot hernophilus, Bacillus subtilis, or Bacillus
t huringi ensis pol ypeptide; or a Streptonyces .
Wpa{lqwe'pui) de; e.g., a Streptonyces |ividans ofCI/DK2006/000155

genusb a c?qgé g%fscegzéf%é B‘}IF%%QP méf?é@%ﬂt g‘%eﬁrrﬂg‘gﬁag{g?mgoxﬂ’eg@'ﬁis&? herein in

conneBgeuddinen gyes poupel st phéare thal tpp Ipplyeeptiddecfodethdy a nucleotide
, ti (i

sl FASHAL SR b8 e AR BOLNRER e rom e

sourceJasechegbd, inddriegy dnv @ pyafarssd dRipetii the pBhpeplitcorhiaiesd from a given source

. Schi z aronyces, or Yarrow a pol ypepti de; or nore
{Ssecrﬁfeé{fe rgﬁﬁf@v 4t i1 ament ous fungal pol ypeptide such as

mpo@xpep&iMBmflttm prAsgreigiehliarsmaue ed:taa@iridi pmypeptlde For example, the

polyoeR P AR P o Ry et TepaPHBRS 4Rt ERRE poppeptce, o
a BaclNes _zalks;pph:ﬂgs BRaes damyr‘y!masfacﬁem&adﬂdus e vidRi Bawitye e_gculans Bacillus
coagul%%:?%%@l%g%cﬁgﬁ] B%?IHL?{ %g%%e arcll@ts] g%@?‘éﬁ:?,a%%ﬂuﬁlnié’da?érium, Bacillus
stearoffreefepiiied, Bspiket subtife op Bhyifhepthi degiessia pSapartideomya 8&eptomyces
.l sber Sac ro revisj —_—
polypeiit. e forty LR AU RIS O STepRany 2l pgvpspiice: o a gram
negahﬁabacharﬁaj WWESD’EICIEU? yenn k. Sdf:@'lmﬁmngomﬁampﬂn grodipsptide:
ovi form.s ol ypept | ayin . -
PRRERT PEm biasant Dreiih MREP hlsh s & P polgsatipe. and more
preferﬁﬂﬂﬂ apﬁﬂaﬁppplyp@*ﬂlde sua aé&p@lagmb’é usfuﬂ@mdmﬂdass Pichia, Saccharomyces,

Schfzo&égtg"agqrpﬁ@ fogav?afrac{%é p@/g ’igzq e mJorgp 8 r%él’y a filamentous fungal
polypehtipe soit bsisn Asrahudrins, Ashepgdiiug) Mmsbm@em Cﬁmtxmogwsl Gédibasidium,

oryzage, . Fusayj um b tri|0|d r|u ce aI|
Fusarfigt 2Bfiniceles LR Se Miels QR T RiH (NG SR P Veurospora
Paecfllmamm%ﬁILbMUnFu@mnwm gi‘rm‘rbpthUm Fazesyaes, Thermoascus Thielavia, -
s usar negundi , Fusari um oxysporum
TO[ypcfg?ﬁazjf” Lfﬁﬁf”@)tj’r‘%q% gtng)e ! ﬁgarl um r oseum Fus)allrloum
manbugicherrad Faspact, umesamczycpebrmm FaJSa’Btamromyces carlsbergensis,
Sacch g}ﬂgot richioi.des, q%arl um suI{ghﬁ éSusa}g doudl
acChaEICES e RUYAR T uRFEYFEECREC 67 %éC”SFu é”FFLﬁFPmyCQS ouglasit,
Saccheesnerat Wyverfi8rcciodramides0lcetsisisHoins aalhardnayveg ionieaujs polypeptide
havi I\/u%or. n}).el;eit tl\/ycel i opht hora thernophila, Neurospora
aving PRLUCTOOBRFGIAY- [ i um pur pur ogenum  Tri choder ma
lmaﬁﬂdt[aérupﬂefe'l:fedcmmer nhe kolybagflde, is a mba@wunﬁaculeafus Aspergillus
cho

br a a Tri hoder ma 0
awamfly G GIRS pLTVEIS. PrOAARdPo BB eI A0 e e Asperoilus
nrdulap@ )ﬂwgrmﬂf niger, Msﬁr@MiOﬁ@aWﬂsﬁzﬁu@oba@&@thdﬁ Fesagium cerealis,

FusanM@g %rogwep%ta ;\%sg%@g% U Ngféérrur@g@m@emﬁggwlq@mmum
FusanMﬂ béter&iri) N@séfﬁz.m 35@1!|zd3 RexdBim S=idshdauMO; Fz'?.@amSEQet:cu!atum

Fusariig mBcuT BRI BOGEP 06 P40 SO BB BB B g yroregaohioides
Fusarlunteaishueegmt Radariunr tokiiesuad, Flueamint ltmedms@mls eBysdrine venenatum,

Humlclgfna\étetgtgcli gfgsmgrllf@o SSIEQ bOt h @he pzq[nf@ nd Jo,a:r;'}%gora %ermophﬂa
Neuro@p@ﬁQ#apsbé Peﬁr@ﬂ&ﬁ?%wﬁtﬁogﬂuhﬁ FrisRR RS hﬁmuby T%hdd@rma koningii,
E’i”e known Tho?, illed.in_the artvm’g) f: dy
Trohop g T aCh i raeCTog T Sgish S PRk i PP G BeP b
Bt drates p@éfexﬁ’étﬁ§ﬁae‘§:pfti§é S p@bﬁdé @@@Iﬂ A;y,an@@@eﬁ@mﬁl miipeptidis e.g., the
|
polyodiide st I Nige SEQ E‘J@ o dBing® srayo MEh: 8o Noto,
SEQ BRNU:URISNQND Nokmqmnm N@Ae ApEGZE) Nt ¢ usen 1GkE:20, SEQ ID
) %% ﬁg)r_]t raal bureau Voor Schi [cultures (CBS),
NO:2 E} td% PES) DRy e /NiNGE2Pat ent Cul ture
Col I ection, Northern Regionat Research Center (NRRL).



Furt hernore, such pol ypeptides may be identified and

obt ai ned from ot her sources . i ncl udi ng m croorgani sns
wo0deawedofrom nature (e.g., soil, conposts, W@ﬁé)KZO%IOOOlSS
- etc. robes. . Techni

th d
P be i % BN TENA IR PLOHER, (TGOS compasses
both M@Iderfléaom Inﬁbérfé%t @fa&es Hhe qisdryaxaioet i aeivaryts, e, Beamorphs,

regarq?bt = rhp %:fecgﬁ MEIE%%?@S%? gﬂ?W‘bq‘iEO%? s%lped in l%\I'A‘awt will readlly

recogrﬂﬂi ﬁﬁ@h&fénﬁ@tdfﬂspl@gﬂé{@@@awatemom ng a pol ypept| de has

been det:ected wth the obe(s ucI eot|
SEH T tess| ReEES e dPalE P % %Hl? 19 35‘% Ser of culture

collacﬁ@iﬁbC%lJcWé% %'Amé&*ﬁﬁﬂﬂ"l?yb@ Gthm%eCrﬂiﬁactmrdGA’T&ICy) E)Ieuisbheb Satrivéung von
see

Mikrodpghrsact -2 B RHEn podeEntOSH S TigR oATEh Ther Rgaimmeleuitures

(CBS)f umadagiutoeptraiesrddr sehaavrhlea: fQugien CanettivpeNdrihesn Regional
I n whi ch another polypeptide is fused at the
Reseateh @eHenOMdy- t he C-terminus of the pol ypeptide or

FlirarRae, het %fypeﬁtlcfelsJSrﬂQy pel M@r&%d Cknd Sb@ﬁ@duﬁ@ﬁ ifier sources

"fusing a nucleoti sequence, (or a porti og tW_?g %) th

'nClUd’éﬁdB@TQ%Gaé‘r‘?ﬁi%@P'%e& {ipeptatde ﬁ@o@ a5l ACBROP §e Waljju ifcleusing the

above(;ﬁént@ne@@fdbb@n ThBhig@ds) foP fsolahey ﬁf@ﬁ@’ghmsmﬁ&fﬂm @Btural habitats are
Techni c‘}?e faor produci nq% fusi 0{1 %E es arel |

well kpagwin e Bie Hit POMRCISVER JoRY Wegatt E e Roaimigry screening a

genon%@oclbjeﬁgﬁﬁ eR&Qdbnanbiner @ﬂb%@@]ﬂhtbﬁ*ﬁs Sicd %bolyhﬁ@yot@éesequence

encodiig BrBPSCiR N 5N, FSSEE NP EnGPRF ob) MBS IR Eialde can be

isolatddearBidiRH Oy utifahy MeahR0Ed dRsh aldRelPkRSBNMo thoeot dréihary skill in the
also relafes to |solated ﬂolynucleotldes havi ng a

art (sey 819 SRMIECKE @l e e iH'Eh encode a pol ypeptide of the
Péi?ﬁ@iﬂﬁeé BMAE bird¥ant hlerfio GRb &R fa§e§tﬁ}§c§l pdpfi@es or cleavable fusion
nucl eoti de sequence is set fort SEQ | D NO,1, g‘ﬁ

polypqRidinavhieEang Wrwl@epﬁmﬂf#% Nﬁ%%ﬁ RO © %WS of the

polypéé@d@@r]fﬂa n%f@t]he@e&pl %3%% oly Eﬁ@el@ , proBRdDoN@islG a nucleotide

| D.NO 23, S
sequenes ﬁz@ a %@rt@Etber@fmwmm%ﬁlomépigéi)ep*ﬁ?é@@rw@%ﬁ%éewem (or a

' SROHEEEN. TebitquaatdF dHDJEM fﬂ}& bl‘ii lypeptides are
p°“°ﬁ2‘$‘?rﬂ%*9'?’§gf%ﬁ%8f SEO 1D N1, SEQ | oD TR pplvper

known\igy tBe adznd ipciNgs igatisgde epdigg @qugwq@qq@ng ihe g@@qqﬁdea so that

they é}@n@ﬁamr@%@d't@at’\gpl@ssmﬁ@ th@f&‘é@d ]pKJIgpS’E@é 2 MQel SontBIEQF the same
NG 23, SEQ or SEQID
DromQ‘@@?de@”Et‘@'sent i nvention aI S0 enconpasses
nucl eoti de sequences which encode a pol ypeptide
havi n_g the am no acid sequence of SEQ ID NGO 2, SEQ ID
Polynyglegtides 9 WD 2006/ 097110 PCT/ DK2006/ 000155 SEQ I D

N GyreRER nlngnﬁ@n %ls@@aﬂe@ ms%@tedsg@gh&lwdég ha$|¥@ bDhucleotide
NO 14, SEQ D NG 20,

sequenpe NGFCZIZBHOSEGQEI DP'MI@FMG By PSSR lﬂsent@f] Jp@ prsfered gspect the
nucle(%\@e%%gu%(ce b@%&@?kh‘ﬁ?é@@' IBREPY §@Qtlb%@%R%Emtﬁﬁ£é® f5key 1D NO:7,
SEQ NONO:9SEEQ B N:91. SEOQ lD)NﬂdCMSE@E@ ND: m%@a I E@Omg SEQ ID
7 E
oG 02 A0 7 oS S8 1B SEUN i e
preferrgrbashege ey auwjeasitie shauesads the roaltie POTYREPHR@ Seding region of SEQ 1D
No.1,"\%ﬁgﬂbs @%@h\% 8S skl 1DSHB%9C§1§E¢§§\1<9© 8EQ |EPN0 11, SEQ ID

ID NO 5, SE NG, 7, S
NO:1RGER 1D SIEDHA, D‘:&@IIM\EO $Ec§&®tm@q39 O%@glmma@ L §Ecb'0 23, SEQ
o 142 PRGISEAL 10 Mo TRy U0 s R4 DR s
whichofncgﬁ@lmlypmc@ heSiFQ ﬂ’l@amcz]am@mqegcw@‘ §EQ9 P2, SEQ ID NO4,
NO 8, SEQ 1D NO'10, SEQ ID Np 12, SEQ 1D



NO 14, SEQ ID NO 16, SEQ ID NO 18, SEQ ID NO 20, SEQ
I D NO 22, SEQ ID NO 24, SEQ ID NO 26, or SEQ I.D
WO @ESI71that - have antim crobial activity. ThePﬁﬁéﬁ@ﬂ%ﬂmOlSS

sea IGRHSFE 400 S1RA LSRG Syt \EPLAIE RN S0 ore

SEQ [PpHNGpepsEQdDA0i2AgSERReNCE220 SESHD NO:NOSEQ $ENG:RS, or SEQ 1D

L T

ID NOBDSHQ MONOSEQHECDIINGCR,, SESE IND: NO SER IIBEQ:I1 B $ERIB N@S, SEQ

D NoFr ek BRG s, 580 NG SR @0 Lal SELARIERSBAYRAIH NO:27

Wwhi ¢ conS|s
by virti@ cfdthefdegEerbEy NOlR; ¢BEQId BodNO. Fhe SEEs¢D Imrﬁi,on%sp [rgpates to

ssediS Pl SEQBROASIE RIS 6 b 05t EGEDER o v
SEQ INOND6BLT, SEQ IEDN@EHBSE@_ 15BY0LD, NG M NV nBEQCISOL18,05EQ 1D
o2 GV ChPB5i0 28, B Rkl g e Py oo o
NO:2, SECHHD HOLg SED d NEEQ SEONC: 10:5, The) I bIENTQUREQ UB D11, SEQ 1D
o4, 3L ALE e B OBk BHBIRTIEP, S80I 8gR, o0 o o sec
ID NOi2gobraSE@ 1D NCo?8, gen biave abiMdicropraepaividt.i on from cDNA, or

i Gter ot e 0P Etes, Ko bufr PaDButkaldeF omarsing at least one
mutatigremote endbiMA podmebiieicefddent sedemegof SHEY [DING Y, $BHE 1RND:3, SEQ ID
o, SERUR RIS NGNS deafnidon S0 otaeetbifilong, oea o
NO: 17f BEQMENS: 18| SEQsDaN@d 1, SEQUIEX NOR3, SEQL I0r 86:255ee SER. IB. NO:27, in
e
amino acidd fatpid cﬁf;sm i@ NG2 o8EAUDESOSUBEQAD NOghSE®X HaN:8 or SEQ ID
NO: 10r eaction (LCR), ligated activated transcription (LAT)

and nucl eoti de sequence-based anplification (NASBA)
amino B@iyls heo 48 et SETHD N1 o SEEDIDI M@stay be cloned froma

stral S d organi sm
ammogxﬁ:&s{lﬂagg of gé&jbif‘%ﬂg Sﬁ@ﬁwiﬁ Ee’)lIlbg\‘(?;r‘tzaSpec:l es
amano‘aaiﬂsaﬁb 40fof 8HE IpAl§pept i de encodi ng regi on of the

nugc| ti e ~,1he present invention also
amm@&da 9498f %E&ﬂﬁ[@?@gtl des havi ng nucl eoti de sequences
amino\alide N to 426 BEQ200602874drl0 PCT/ DK2006/ 000155 have a

the mature pol ypepti de codi ng

am'”oﬁﬁﬁgﬁeggﬁgggdbl 11, SEQID NO 3, SEQ ID NO 5,

ﬁﬁQtdc%thlﬁést&@ isBlabdO0P cloBEQ pdyivBlebiide SEQdifYy NOpdBeptide are
knownﬁk% D Nodlll%blN%E%)l!a[@é’\gr%% gﬁ%%?gc B&PLO %%6" %EOQN%%EV cDNA, or a
combitjatiod. ther@uﬁl &bt ichamgldlthe @oRAUcledtidSEQS It Mastnt BEtoD from such

NO_3, SEQ | 1 5 EQ |
genor DA QB TR, 5 93 USnOdRO bR ROV TP 6y §agton (POR)
or antibagl eoideting dfle&ptrassﬁbﬁSElméneSB@ ddedQldied BEA frayMiiitd vith shared

S I nuc eot i 5 f Y 21 . .
struct B ucseh s Broost 8 e PR By (R IRdRisg Appiication,
Acadeﬂxﬂd Peds 282w ofork. SB@el Budéllﬁ?c%Ld wﬂpt[ﬂmleﬁ?ﬂochglr&r@eﬁxchlmsﬁaase chain

at_| eas 0 refera t east

react o Cir JOBIFRT FUBIT A FaReT 74T nEPE. BravaRlsy spifiioe-oases

ampllficaﬁ’@{ (N’@@A)ﬂmé ber efeell albhy patynud!aaﬁtes 8@{0 bemtamed from a strain of
refer abI fer abI at Igast

Asper (/‘é-QnOFrﬁ?@ cf{rcgfr%]@%gﬂygamgm El%’ILPS fe or exampl may bé an a1l819: Sr species

variant of the polypeptide encoding region of the nucleotide sequence.
The present invention also relates to polynuclectides having nucleotide sequences which
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at | east 95% and nost preferably at |east 97%
identity, which encode an active pol ypepti de.
WOBHIIPTA i on of a nucl eotide sequence encodi RETAK2006/000155

e GGHRET SRR R g SO0 B BesatsnisHY oo o
NO:3, SEA tt:aNa:@ $HE IPNGPePEQUD. NO'Bh@aCbPDTN‘Q:uhﬁE;{MﬁJ al0y3, SEQ ID

NO: 1505% ﬁ{ hlé) 20 eﬁ,{a @?'@tﬁg@tégﬁ a|5€?\f1 éésg”l%”NE‘)aié”s?éd YD NO:25, or

SEQ Ipig2ent 6. deac!mgdesmﬁi éo 2971 Dﬁ&ﬁ@ Ehghon”e@@@ IREYO B &fQ 1D NO:5,
sea oPP AR K50 hSELALRY (£ 54F 1 aisegea 10 no

nucleotiddd ViZ 4p, 255tdsférHﬁD$D aloi:15,t3EQ pHNEP1 7, r8hER I[Z?)INQ e Huclestides 118 to

052 ofg&fgn@r& Q% BEckiTOES &gﬁn 0957 89@%&{ fﬂfhggzﬁﬁghﬁ&ide%aﬁiﬁto 259 of

& presen
SEQ Ipali@peptr declestideslitng to 881 of SEIQ BERFQ:EY) NGt leasSBQA, Preferably at

least 6:%' 1rifore§géelr%>|y ef%%ﬁ%“?% ﬁ@f%%t% ég&%gb%%,sfig)ré gvéféerably at

least 80, N@ré@;ref&!é@ylﬁié‘d@c 29%, SE@ hBfaxabiP 3% leSEQ0%, [b\déﬁ)rﬁcﬁp preferably

ool T BB SRR BIRKSTD Al

Wadifigitive of mSeucteotidn edédiencarhouiiar b pofpquigiece tbé mmm invention

ey bRSIRERE} 1558 T58HESk B ob G SOLLGRITIAFRE s R btpenice.
The te@h Msﬁmﬂa!tytshn@’dtoﬁm p@lyehiide rafersdb nbheatmdlymecurdng fyms of the

poeeA 24541 5 B G, PR USSR ) FOgTR ot

usolaiegeﬂeﬁﬁlntsdes@kl }abtume @fg ranifficzo t vadiensulistti differ dn, sgeific activity,

ey 58] ol s b TN SERLERE B, B opgea on e
basis Skihkl mdldotidé Bequante tohetentdcds ﬂleb}sdlygieutud@ascm begioradie SEQ 1D

o, S50 085, S AR ERATLNBES 98 8 851, sza o

NO:13A8E0I AN Od 5 6ERAeSOeFs 8RNI 18l NOd 9t BEQaEX N@ixty S&fd Ith0:23, SEQ

I i oded by, an i sol ted nucleotlde
10 NoRRe RGBT - et P o Perer bRl s Eaby B Syoieode
substitatidrat iwhichi @n noﬂ@Webﬁse telenbinkr eehime @oiddsergienoce of the polypeptide
nown in such as directed

encod] B 38R B R Sogl Shren SuL MR G HOT HgriBs RO LUEDe of the host

orgam@mgnten@tnfank @@i’damicamf ike bhﬁ/mel%ﬂy irficidectoe &%cieﬂ)ﬂc&lsubstitutlons
85). In the | %fterte ,Snutat oF | d " f
which [ BGCEEE &t b gUPIPTHGETOT vy Sei o P Bulnard dgsgeption o
nucleciod eabdteutioanskd, lagy. r s let ant 1990t BrtteinEixpeiskies aavePurification 2: 95-
tested for antimcrobial activi ty to identify amno
107. acid residues that are critical to the activity of the
Inelliesbghardit te $oeé skilkdbinriag eFtemtyymeh suidtieutians icom be amde outside

al so al ysi s h . . .

the refRPE S AT bARETRT PLARLFE e sk Sresbibiy g A pobpeptice
AminoP&did Q6210064 ResEkial t&ﬂieémlﬂﬁdofbmesmypdpﬁd@rﬁnlqu@aﬁ @ﬁ an isolated
gnetlc respnance analysi s tallo
potyfectighgt Bt rrsitiey. Fapaiy s petao ngt SiiecpStRRiion, may be
;denhﬂb@%ooﬁﬁﬁgﬁ[&Qro%5&4re§%oﬁ&2n sk sath ak, sitkQB2cted mutagenesis or
s dSALF Rl L RSV 2. 80LoRY, 260, SO MLOUBHSE, S, 1.
1085). nvmtlmw t@ému@ehﬁtﬁsm arel inpbdiced apelermpositadly d%ged residue in
WGy T M AT
aminoRfcRf @@@E}ay tmgrelmuﬁ&tm ltm?@myy 6Dﬂﬁ§lnﬁcblgcﬁﬁe Bigseof substrate-enzyme
refera medi um hj ri ngency, conditio

mteratﬁgpecarbraé %r%ldﬁtqq“@%gs ¥|qﬂ§g’ﬁ@y OE&H%IW%;n@megﬁlanﬂngiructure as

preferably very high stringency conditions with (i)

nucl eoti des 151 to 297 of SEQ ID NO 1, SEQ I D NG 3,

SEQID NO5, SEQID NO7, SEQ ID NO9; nucleotides
118 to 255 of SEQID NO1 1, SEQ I D NO 13;



nucl eoti des 112 to 255 of SEQ I D NO 15, SEQ ID NO 17,
SEQ ID NGO 19; nucleotides 118 to 252 of SEQ I D .NO 21;
wauolsgotiltles 151 to 297 of SEQ I D NO 23; nucPEFMKPLE/000155

o 8,28 558 P el BB BRIy
photoa:ﬁuﬁtlyemdumgs(sée tgo;. 2[93;V«m‘ SISEQI9D, NQemcr;]e S 30B-NQ, SitSECH., 1992,
PUTAISENE. TERTEAS. Ay Wt
ﬂﬁ;ﬁr@éizrﬁﬁi@ehfmrl\@sdwat%@) isBlat@: dofynuSEQdd® dopdiflg a polypeptlde of
€o

the et Siveion BRI R IPY JaT ey PTG SEdpbl tmedium
stringadNOy 28enditfons Nutdre opiettesbll edidRdhigh SE@dnBy NEritionar even more
st.ran

proferdfly B G GRFR o RePUA consanueniedy HEb b Seingy sapeiions wit

(i) nuckbtigds 1511Q8H7 SWHH@)D Nas1,BHQ e dCher$E@ .|D N@5pBECEDtNO:7, SEQ
OI nvention also relates to isol ated pol ynucl eot i des
ID NOGht aj ned by (a) hybridizing a population of DNA under

nucledtiony 1 TR 28% of BED WWDiI1ghSEQIIONOG8; very hi gh
t.ringenc {10 t 51 to 297
e R T ML LB sl bt b RSt 0 2
nuclecBES& 113 NQ52;of BET BONOGES 118 to 255 of SEQ I D NO 11,
cle es 112to 255 of SEQIDN015
”“0[8035% %%%‘Pf S%éjq @)b nucl eoti des 118 to 252 of
nucleoﬁ&éé 1D Q52%5¢ SEB@IEENDIZSG?E' 151 to 297 of SEQ | D NG 23;
of SEQ I D NO 25; or
nUG'GOHa%? g‘g’i{ d%é %%Q@)ég%?of SEQ ID NG 27; (ii) the cDNA
(ii) theBNICERRICACNESI tAIBEY ||nmun|ueﬂ:c%@t1| 997 bf SECRIP/NOT1, SEQ IDINO:3, SEQ
IDNGO5, SEQIDNO7, SEQID
ID NO%Q '%Ego\%sggo@j/%‘g 110 PCTI DK2006/ 000155
nucledﬁd@é eqs 25Esf JEQ D REhH1 ’Q;SESE@ NO: 18O 11, SEQ I D NO 13;
I.D NO 17,
nucleodies 15 RES To5EC TR SRR SH NG T2 550K B b o 21,
nuclediitéd ees pstest SEQ D RE2nf SEQ I D INO 23EJI nucl eoti des 1
nucl eotides 1 to 321 of
nuciec@%@ ﬁ? ﬁ% @?5‘%({}?9&% % a corrpl ementary strand of (i)
nucEeo@ﬂcleéﬁltd 2528 ED)D Nevbslor ng ghe hybr: di zi ngd )
) nuc encodes a pol ypepti de having
““CEeoga?%/?n%%%g #ﬁ%ﬁ%% "Nucl ei ¢ Acid Constructs The
(i) a&fo@@%memtameaﬁram oal(r;oOrr ai; ablﬁ%liélgt Rakdred andckubsequences thereof
(SambroorL et al. %5’890 gu ras as d%ﬂr?e% r%esfe?m ate
The present invention also relates to isolated polynuclectides obtained by (a) hybridizing
a population of DNA under low, medium, medium-high, high, or very high stringency conditions
with (i) nucleotides 151 to 297 of SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7,
SEQ ID NO:9;
nucleotides 118 to 255 of SEQ D NO:11, SEQ 1D NO:13;
nucleotides 112 to 255 of SEQ ID NO:15, SEQ ID NO:17, SEQ 1D NO:18;
nucleotides 118 1o 252 of SEQ ID NO:21;
nucleotides 151 to 297 of SEQ 1D NO:23,
nuclectides 121 to 252 of SEQ 1D NO:25; or
nucleotides 145 to 321 of SEQ 1D NO:27;
(i) the cDNA sequence contained in nuclectides 1 to 297 of SEQ 1D NO:1, SEQ ID NO:3, SEQ
ID NO:5, SEQ ID NO:7, SEQ ID NO:9;
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pol ynucl eoti de of the present invention operably
l'inked to one or nore control sequences which direct
We pweeXptessi on of the coding sequence in a sBETABRIC/000ISS
nucledﬂ&ég'l?cfﬁés {H‘% ﬁﬁ@d 's%'ﬂfloﬁ at' ble with the
ontrol sequences. ated pol ynucl eoti de encodi ng

nuclecgdesof i.Cp%liﬁcpfdi‘éEQ)fD Nﬁ)eﬁolséé&ehﬁ)t NOriveBEQdR N@yl Ype

JKBLU ty of ways to provide for
nucle exp rgggs?%ﬁ osiﬁ%@e %@peptl de. Mani pul ation of the
ﬂUCleO@éﬁﬁ%/htmiﬁ%?mfl&E@@Bl@cﬁfence prior to its insertion into
nuclodgdeF P5eT Bk IRRLEABL e of necessary depend ng on

the expression vector he techni ques for nodifying
nucieO;ﬁéﬂa%/htmIBZémflﬁféQ BeYOeaces utilizing reconbinant DNA

(i} a (ﬂéﬁ uence%trgﬁé l)f @n i) alqd d;?so"]"e[tﬁm t?-1r fi b(f%%r{ge%%@ucigohde which

foprrate pr
enmﬂ?N@be@pﬂn@eheﬂqgenmemmhﬁthdw$/recognlzed by a host
cell for expression of a polynucl eotide encoding a
pol ypepti de of the present invention. The pronoter
Nude&dﬁu@ﬁmmshommalns transcriptional control sequences

di ft I tide. .Th .
A2 BB b M FOREE e Sl S0 BRI Sanin ot
poiynucleamm fitei pneaéntasotxeni:bnwplemgtmmdedstb a6 br ﬁ‘ﬁorélmhtt@l sequences
cat e

which YREEc B SBure B Stk BT sERenE R B it g o BReT SuEwier gpnditons
compadnblemmthrtmecbﬂtnml sequaatsgpept i des ei t her honol ogous or

e othehotce of suita
A SRR 28 b EcerRa e o PoVRTRP | ¥t MonPi5poinBrenion may be
manipulatet! ét @ vadétg of wagstorpm\trsse afr ekbkes@meaemte pdmp@pfdis;) nManipu!ahon of
n a bac

the polgﬁt?ciﬁg:oirt'@%’ls %?%Lﬂﬁﬂ{:ﬁ o= todtglmseth:@ [%tB earv&ﬁ:tor gar %%;@@g or necessary
dependiogbh ¢id expresgiunasetage e (cagdles Bachddiyhg pﬁl&bﬁlblbbtﬁe sequences

utiiizin%ﬁe&ﬁ%ﬁﬁ%@@%gﬁﬁ% ?%%5 Ekr?c%grﬁn:t ez | cheniform s

Té$iee avmitdh esenpiphdd UﬁayTEHet @geap;ﬁo@fwé a@en@meséc@mﬁb@ a nucleotide

soaso AL P SHATHT TR B PR S 258 BE A Dot o

polypeﬂaia &fl ths psasbml ihVeSntDQMJ Ahegnemaigt Becgmeé cofRtakhs transcrlptlonai control
ene | | a- Kapar of f et

ryotic act amase
sequeeS SRl e S5 3TRE T SnbPontBuote aromefos et be any
nucleolul&ﬁsgcﬁlen&? i%l?ﬁ(;&?s’ﬁb)fvs teshsedtionaisadiiey haiie HYSOEBI f choice including
Boer at 1983, Pr.oceedi,n of t

S Nat i onal
mutanty Ao PR B b1k g 1 gy Rt isesr €ncoding
extracsmmer deistracdliaidr pasiypelplmeéeuéztr@r pbrablogody @meﬁ@@@g‘@uﬂ@nhe host cell.
acteria

AAPIER ga%lpa@&cpéc?nngers ?QngEectl gpgl’{?asr%gr:%% 0 the nucieic acid
constr B0 6f G bﬂ&e%ﬁv@%@@s@&@é@ﬁn panRkas hedt sl ta?eb'ﬂ‘&a promoters

ofr  directi e transcription of th
obtaind] (Ri16° B £ SRk (LeBPTVES pralcet Hpripenaeeh (4394 Bacilus
subtilisflpt-mpedrbodigefalzgab), msﬂluﬁmihbmﬁfrﬁnaoél@ﬁ@h@t%s@@bﬁé 0fyL), Bacillus

A R T W CI R Y T

amytasﬂlmé (@ety %a@?@h@h%@%%en&ﬂtﬁ%’é@ldehés{pé}b@e%a@ﬂuﬁsubﬂhs xylA
able alp ergillus nig -

or
and G0 pT 1 a0 AaRKBI Py o RASE SarRAIRkPTeilcar ol 1978,
Proceeﬂﬁn@b&jf tbé PRaS6nal AdSREHPIdF|I8fnesy L8R 28 keroir ey 305, OdseRSIas the tac

e triose phosphate |sonerase
P"Omo"E\%E?eé%B%e PLRL 0% FEReceslge ahitadadionsh AcarPin el SHIEGRSUHIA 80: 21-
25). Runhep Proveosisdase de¥PHl/ REYAGI prote:ar frétm ﬁé@BﬁBﬁbHﬁbactena“ in
WO 00/ 5690 L{]% Fusarium venenat um Qui nn (WO

SG@”“%’?‘%’@@%W} 1980-2d 2y (bt XY dhBrMRTOOK ph 81 nL9BPk&G6R ot ease
(WD 96/ 00787), Trichoderma, Eeesei bet a- gl ucosi dase,
Tri choderma reesei cel |l obi dhydrol ase |, Trichoderna
reesei endogl ucanase |, Trichoderma reese
endogl ucanase |1, Tri choder ma r eesei endogl ucanase
[11, Trichodernma



reesei endogl ucanase 1V, Trichoderma reesei
endogl ucanase V, Trichoderma reesei xylanase |,
waeecloter na reesei xylanase |1, Trichoder ma PEESE2006/000155

bet a- xyl osi dase, as wel | t
Exgmpled” of S?'W@'%Pwt@ﬁsqurafﬁcg %“@éﬁ@@w *%Bft it rigigic acid
constrUt06f heeibdcnt irvbfitar inadVilaA®Ricas durigP eogl ddiuse anryrnaters obtained

tri ose phosp htelso and _nut ant
from thggeneR JA5r 1S B SRBOEFS T oRaras ﬁ%o%a%ftm'ﬁge&aspﬁ@l&fpu?’fe‘”ase
Asperg&%@”ﬁig@? Snedifrgl Qphaldidadd, omﬁd@m@enﬁ@ﬁ atid stable alpha-amylase,
Saccharomyces cerevisi ae enol ase

ASP@rQE?é[éc’H%?"o%éé%erﬂ@fseé'Wé{”é’é’ GHFoRED, ?nggg)( GR{zeynucor miehel lipase,
Aspergﬁ@@cB@fz@@yﬁﬁéfm@ebﬁﬂéaﬁea%@e@m| oryzae triose phosphate isomerase,

yd /gl | dehyd
Asperalahy i g iaee L, FASROIAPy A0 A lgeasidase (WO 00/58900),

Fusar:%ﬁr@%ﬁbﬁét% mémepwoolr;g@eb@@)e FuS@RR a8Benditif?l Quinn (WO 00/56900),

accharonmyces cerevisiae netal | ot
Fusariusa c exEVEIt d5/PEBriki Brojgass.- ( Wﬁ%ﬁﬂq %{E Tkl tesel beta-
gluco&%&erm&éﬁéﬂnapfe@@t@I!ﬁbl&@idf&i@@sl hesbdsald ﬁee%é.eendogiucanase l,
descri bed by Ronanos et at, 1992, Yeast

TrichodaigacigRes SINJgeErsiRe” *hawgp%nﬁeregsg’u@rtd&slusa”ase I SmchOdef‘ma
reesei bh@dtdahBdd 19N THEAIHeRR: Pdos8pSHdBDIEEanRe \5 TWURSRMa reesel xylanase

recogni zed by a host cell to term pat anscri i 0
| TriohpHeio e HaY Bl LiRbedpETa /88 B8t %,Xﬁ(?ﬁ*{-‘[@ée oW Bhas e Naz-p
promcﬂtefifr(ﬁ1 HYseid Qff thBSroMElePP B 115 GURRC RoreAgRAing hher neutra! alpha-
eptide. Any terminator whjch is functional

amylaqeh@«ﬁ&ﬁere@w optzag Hipee PRASPBIE §SBAMaSR) 13 Brubn frihcated, and

hybrid F@%[g%reg?r eferred termnators for filanentous
ungal host cells are obtained fromthe genes fo

I ¥pRitI oSk USE{H DEOTTRRIS FR PRSNSI ASHB P 19E0SS HP@@FCG“WO"’WCGS

cerev@éélc%f@}élséise EM@-@FV glslabél’i?eré}hﬁ’délsan%erea@abr a@laia@to@mase (GAL1),
synt hase, Aspergillus niger alp a- gl ucosi dase,

Saccharg@ueeum oSY8PFam t BgskPh- | iRy m%ﬂ%%%@vce}fﬁ*@fﬂ@ﬂee%msphafe
dehydr%ﬁéﬁﬁs@a@@iﬁ ArMio/papst shapbromglcbs c@fe@:s%t tﬂb@@%hﬁé&ﬁtd Remerase

enes Sacch arorryces cerevisiae enol

(TPD), a@cdﬁénfwé esreysfevineiliehiepns dFie and( @ﬂf@ﬁ?m@ﬁas cerevisiae 3-

phosp%%@%@%@@ C@fh%}“i.%bﬁ? ;ﬁbrﬁ@t@l‘sak(ﬁe@é@?hasﬂﬂﬂé’l%pﬁ@t 8escribed by
Hydr ogenase. Ot her useful term nators for yeast

Romaq@@ﬁtaée 93, ¥east 8e%crtdfed by Ronmnos et at, 1992,

"]?:‘ép&?mroﬂé@q&é?ﬁé raby SegUescs sUﬁé/ol@'h%@s@ﬁm@n Stt#rﬁﬂ@ﬂoﬁ sequence, a
| eader sequence, a nontransl ated region of

MRNA
SequeR® EROIZAOR 198t OFI0IO [STRRGIeAASATIBNPTY &N SEIEPn Seduence is

operaby"@wﬂeﬁ adele 9 Qgrlr‘rﬂﬁlﬁ%eoﬂ He Qﬂ@lﬁa@’!ﬂie\’sequ%ﬂcé’@m%@@@ 8 %iyé@ptzde Any
006/ 0 [inked to the 5' term nus of

termingfgeyvaieh iﬁfén@@a@é‘hﬁ“@ hast 6l fgheise My bppset itke PA?F;ﬁ“t invention.
Fh'@%%ﬁ ter%ﬁr‘?é{@r@qgr ﬁlﬁﬁ‘bnﬂoﬁs et hetakeid Brd HRabegtirogeltte genes for
choi ce lﬁéﬁ e used In the present I nvent i on.
Aspefgﬂﬂ@f enwaq) T aylgesy ASPeEBEt 808 lsgamyReet Aseprgdlus nidulans
anthrafifee emﬁéﬁe%ﬁé{gm hged §!ﬁﬁ§-gfu%sldﬁ$a°%hg'iﬂusé'ﬁurﬁ (Q¥g@Brum trypsin-
anyl ase and Aspergillus nidulans triose phosphate
like P"Q‘@@ﬁﬁer ase. Suitable |leaders for yeast host cells are
#}@k@ﬂ&%ﬂ%é%@%@& frRkt SaqsharoMEsRed efiiiti théegenes for
enol ase (ENO- 1), Saccharonyces cerevisiae
Sacch@mptyggim@r@w@érw@% Raseiaronsies e ofijee syleehreriest d&YC1), and
a n e hol
Sacch%oﬂﬂ/g 24 8&9&;3,?@ glcer g@g%{]&éﬁy%@s £ el g ﬁkag@ Other useful

rogenase/ g yde- 3 osphate de rogenase
termmetAMr R hosrﬁ@%l%amtdﬁmrfb@é&w&%@n@a;@f al s‘l&%e&wra

m! a/&%m@qaéﬁc%ayg@s RES: sﬁa%mepgecggﬁ{:@bé B(ont:jah@llén%@ region of
t erm nus he nucl eotid uence and
an mFWﬁ which mé'moﬁatarfgrcﬁf@rkﬁéﬁilomby the Bedgall- z@he Ippcenesdyssee is operably
cell as a signal to add poI%@deno& ne residues to
transcri bed nRNA



Any pol yadenyl ati on sequence which is functional in
the host cell of choice may be used in the present
woOnwseiioh. Preferred pol yadenyl ati on sequenc&§Tide006/000155

linked {d h%n@nt%%isg 81“91@' nJE%%Eldé: SbdferRE @nebd; ﬁéaﬂ%dp&{/ﬁ%‘hdé h@kny leader

['us"oryzae TAKA any
sequermegbat |§1fum‘amwyllnab@bos«t\spléofqmolca%awﬁ&jlaﬂedn|'$ﬂ@rﬁrﬁfﬁ mvaﬁ@n

Pi%%[‘%gslggdge%‘ﬁ%;ﬂ]g%%ﬁs? 9 hB ¥ BSisNs Jlaeségﬁal tﬂ%?r?%we genes for

nrger a UC Sl
Aspergﬂmdsmehaeww mwlsa@opmncmpsrg‘ﬂ@ﬁ ny:éiéms trm@tph@éwwe @p@erase

UARG Lt Yoot SaRS BBy Jorb ool o Sgegparomyces
cerewsmm/ ahdlasd e(%@ﬂ gnalacplgrvingessc oekragsipeg Bamosphagivsetite kinase,
Sacch?rgp%cags ﬁ?a aci, gahﬁq‘ 8 €€ d n@a@cﬁé)‘orﬁg@es&‘m g% isiae  alcohol

apoly epti ean directs t enco
dehydrpgér}maemwaéealdamwﬁ -Biphospklake @efﬁ’émgéﬂ@ﬁ%/(%ﬂﬁé@ The 5'

nd_ of, uence.Q u
Bl ENERS: PRI EECo Rl MRl BB SRRABE Booray
linked rtat neaBl yermlnmlseclf ihe nu«:iamtsieatsemnp@aandng/hfcharvﬁwam transcnbed is

recognézéagrt@/t %8 n%%?{}l ! h% s@%g] t&lgelcf'éj?p%i W?Qu%q e%ﬂiﬁgg?c? trgll?&fnbed mRNA.

Any pcﬂywenyidmmgseqeqmmdecmnyummwaum’m msgm\ll of sbpice gy be used in the
e@odgn@?ﬂr egion which is foreign to the codi ng sequence.
PresenTH e 5t b gn signal peptide coding region nmay be

Rrefpoied qmlywhmymtrbh sequiticeg fe diuemteisdoegal host q%ls arcadhityined from

con d
the genFy tqrnlg Wzﬁge@g{ﬁe%@ﬁ‘%y i Iefgglg}b';?{l?%?r glucgamglase Aspergillus
mdu!arvsegntnnanﬁat)e synﬂ‘[alsy Fegdriace okfsporunatypsin-ise gradeagse prniddéspergilius

; g} g re |on in order to enhance secretion of the
nige HED aﬂq ‘fﬁ 8% However, any signal peptide coding

Wsadi] opolydaleaiiaihr eed;u;ant:ma foix yeas shabt pwlly pept deteribat oy Guo and

svemiCip BT O R 19 hepil | o cholce v be

Peptorde! cedienge memi alss Heoa digret eppiite bustitg tagiorns that @odes for an
th I t d [ eai
amino S35, RBP4 5o KR5S O ocone

poiypeB&;dn Iidtusthe &bh?arseﬁmmryrmmeays 5h@%eadedhe coBagi $dauence of the
form s .subtj

nwclectiE PERuE M bl b B Ry PR RRRa tnked in
translanb@tre@cﬁ@@frémpwm th@rs@gmaptrcwpthe andinBaegitn whichsanisodids e secreted

ol ATV 38 S 530 L o B0 L5 Pl 50 vt
codmg— %wﬁvﬁﬁﬂ% f9<itA Qo Fﬂ@/cdz@l(@(ﬂéﬁix@ﬁ@l%he Efréigotdigral peptide coding
reglonﬁg naI E}e{%ﬁu@ecgwﬁer@ﬁgel g%@g&g@ﬁg% gfée %%Périg%%n{awgelgnal peptide
odmg)m;amn eﬂlta‘rmmmlyhhegm@m digrmal Asptejegmddrngsrengraey Finly replace the
naturaﬁ %ﬂa{l qelpgge nggl rlggsl?gggﬂ? Eeut £ %aiwge%%e%?e%i}%neﬁfeithe polypeptide.
Howe\&spaﬂiﬁ ;s@n?lmeptl@ padiey redion wollca dms’ssltha&xprebisezd a@epeptm?ﬂd into the
ala ase n a , e
secretgrygq%ow?ye%‘ﬁ%g %egloq?ﬁbm %Hlagrpe u§,e% g; %ﬂt ﬂ?@rﬁ%ﬁ,\w of
SEQHVD sidia ﬂ:ept@EQ:ddmgf\ﬁg&nsS’Eleaaeh@ st SEG b M@ Figoal peptide
coding%%%ic{ng o%n&ed 91 encwior%@%@%&%ﬁé% %ét(?%?r%@{/lg?e Bacillus
stearoBEQNbPhiNG. aliha- armtlkihﬁeeeemgmhcbemmrﬁ& sc}fotlmQ BDiNS/idHendormis beta-
ch epcode no.acids - 0 .
actanSE® FRANG ToobiheBer TN I PRS0 (s "7 Milopne Bacilus

subtzi:§5§?shD Nerizr %@llzﬁbm@eé?arar deSERed DoNGid@nahi il Palva, 1993,
, % l mnoba,cﬂ)g%7to -17 of SEQ ID NO 16, SEQ ID
Microespqigal fyevigies 0; nucleotides 1 to 63 of SEQ ID
NG 21 whi ch encode amino acpgls -39 to -19 of SEQ



I D NGO 22; nucleotides | to 57 of SEQ I D NO 23 whi ch
encode. amno acids -50 to -32 of SEQ |D NQ 24;
waoulsestiitles 1 to 63 of SEQ I D NO 25 whi ch en®0d®KAMioH§0155

G5 0 TR A DAL 83 5 4 sine

peptld@fcod@&ngmnNCbEﬁsmedUs‘Efnu lthes igpnas fpie grspergdius d?fyi;f@ag AKA amylase,
st .cel | a
Asper S YT gﬁg‘%% gﬁgg § tgvjlléb%gaeﬁd's%etr ggf.’?rggésa% gfhrzomucor miehei aspartic

proteinBae,ctianioofy deslene telllascaand Hywicoad@nugitdseripasgs ef ul

B35, YNGR fsreriets Fampgesea o

NO:1, SEm ipeptd, SECCIINOE, SEG lmwNOWamr ﬁﬁléﬁ@ N9 \n@mhaaﬂcndﬁ amino acids

50 toag;# %ggﬁ RRBP UG é{g'\ﬁgﬁfé%gﬂ@p@%‘ﬁ EE TN Pfset Ip No:10;

nuclecfid@eh xy 68 oﬁSE@rEﬁmowpe:ptSEmm OO 83 wywb@enocimarwn@mds —39 to -19

o se 355k 1 SEPELNBSHL bl e 07BN BAGE 48 B0 o

SEQ ID&KMQWhmhmncommmmataaldyt-m:toc I1éaf/a§@ IDfN®@HE, Prageptd:de or SEQ

o Nol RSB BLER AT gL BRRESRLLA GRS 46890t o

ID NO&i2Kk alidlestides dtte@é’e)f ey B NO%wﬂnbsznccsi@tﬁnmhm scide il tal-32 of SEQ

ot e 1) [
D Nog_l;tlpﬂléc ?cggi%e to [Qﬁl o_f %%ﬂg@f ﬁ@%ﬁﬁhlgﬁgﬁﬁéj}t@g no Flgltd% 40 to -20 of SEQ
1D NOaasd oWdeotﬁj@bt'lhm% thBE@UphNO7] \atmc}aseecc(dm}lrﬁﬁbw&se:% to -27 of

n referred aspect, the propeptide coding region is
SEQ'h%C?@gmes 58 to 150 of SEQID NO 1, SEQ ID NO 3,

(=il Bighal SepfidQ 1f&r Neast dwsiSERlld EhrNOo@taMadcrﬁroenctbelegenes for

Sacch SRR 1S &S AT B REPRoDT BRSO o e higss Other

usefu[@@nblq:)ebllae Oédlﬁlj@gidhsl‘d& désonbecSEQ?bxﬁaaNﬁs af3lwhpeh Semaode

% ci%troﬁa%qtgg{:? g@g %SLP te%a ff‘%’%& E)PSE% f{% %@rfgagt Eg%ss fBr an amino

acid s&0ehde positisEQ dt Ehd\nihd tvhiiols & momdigeatida oT taciedsitant Bolypeptide is
oo ek iy (G SR S rrpenin
gener@m macta@ic gdad -ck8 be® coﬂwa?rfv{\eﬁ fﬁE@ in@tdglé) @8yve motypeptidedby GBalytic or
to 150 of SE D NO 23. 'c ncoearri a's- -
autoealy iy deQiag® £ 18 DRPCRGRI ot Hoe SR 167100 o CSRgirp codng
regionNGky be Whtaitedefnarndiee genasdoaBadtus dStifoalkdlinef protBB& (dprE), Bacillus
55 R L a5 B R RB i
aspart&ﬂﬁﬁfeﬂ&%é 14hdR@Hd D20 S 4 W&Eﬁhﬂa\lﬁt&mee BACho S BBFEH).

Bep el LAY 0L 00 BLoBL SSSLUAL 10 o s

NO:1,ISEQ @S NO: szl ne 05, J0:Nhor SEQNDNUS:Soihiah encode amino acids

ot WSR3 P R LGEEE) 5, 58 8,6 o s o wovno,

nuclediiepepte de7 of SBQAD.NG:1 1 oRREQ IDINDE 3dasitr auloge taanialcids -18 to -1

o b ALK GRABNREE ML S SR ARSI 0% nov

or SEQf 1Dt RO: 1&hick enboddExampl £&isofi6 e guloasey D sist&iE@iR NO:18 or

sea 35, SR 814 P TN ek b BT 10 -1 o

SEQ IPVeixahugédtidus 88 to 1 SEHBSEQ D Ne2prararRaeodd amino acids -31 to -1 of

sea AL oD B 18120 PR R R YRE TR bl i g <0101 o

SEQ [0peD &6 br ﬁt}tﬁéb FAfEs gi’fbmaﬂf [ﬂaqtmao@wf hl&&@he{]ﬁewmzﬁé\hilds -26 1o -1
ystem pay be used. In filanmentous fungi, the TAKA
OfSEélléﬁ\g&b nyl ase pronoter, Aspergillus niger
gl ucoanyl ase pronoter, and_Agpergillus oryzae




gl ucoanyl ase pronoter nmay be used as regul atory
sequences. Ot her exanples of regulatory sequences are
wohosmaonhioch al |l ow for gene anplification. |nPCEDK2006/000155

R SS o ETE d VESES 8 o 6D Bk o

a poly;ﬁ’@ﬁlﬂ@tth@gﬁio@p’u@hr@gtohes pnm(mlet:l oleki tories amgertea*nwvhss oha aplgpeptide
i e eav a e a
and R OpEbREe SETbR BoRIR B 15 Cha oY RoR T g pgPoptce

regionoperably i nked with the regul atory sequence.

Expre 1.on Vec ors resent | nvent
16 SBBrB: HrieBep PR Bo T & Rk BIP Bt of ne
expres@@h)ﬂﬁlﬂlﬁé esypettidetetive privs griwih oy &t izt celh Ev(arrmptee rof regulatory

eyt e RSP 20T AUTRLATS B LBl L B b 0P 1 response

to a éfféﬂﬁfﬁl) bgdpaRawe siBiURe ihdidred thd @gﬁtehee dfoa pnegdiatmy a:ompound
reconbi nant expressi on vector ncl ude qne

ReguFiH S B B R S SYRPEE TTshce: e i fertsprattrs Blems. |

yeast, tHESADHE afsterh o‘ﬁ@ﬁ_t’!l dydlehomapbe Lbed. nludiﬂeﬁﬂmmﬁi& fsRrgjutheCRAKA alpha-

“encodi n the P/pept| de at sugag site St Al tern tlvelﬂ%S orvzae

amylase RIGPERE dsPSiilin BEeh1 IR HEEE eRIO Ry e AT o ALY % O

glucoaPXitse Spﬁ@ﬁotbis’ miaf $elised @srbguldtyl seqtiértes s €lfbens@npiesaf regulatory
nucl ei ¢ acid ng .t he, sequenc

sequeFFegp B MNE 3 Bk B o7 TERBPRIED: b SCk R CHE R dipge molude
the dlf@&ﬂ:lf@ét%lr@ﬂhct e, wiﬁlb}esscmﬁptiﬁgd getegnesencs df mmltcﬂnhxaile and the

he vector s dj_.ng sequen oper ably,

metalipiigag Gaeh visE aé%ﬁ‘%)ﬁ??fg%h R Briaks 403%%3" <Capgp: the nucleotide
sequeBPERSEG e Jchﬁ)dpﬂ@@W@blﬂ aBlopeplyaiBREDWItN €et reyulaRyy Seuence.

any vector (e.g., a plasmd or virus) which can be

conveniently subJ ected to reconbi nant DNA procedures
Expregﬁgn%atct}gl ng about expression of the nucl eot i de

sequence. The choice of the vectbt Wil | t%/_gi cal O%/ -

e erresoin nvslon SR EIARS 1% JEOMbITRa! GERESHOM BRI HEomPrising a
poEynJ&%%&de?@ﬁ theigd@nMivehtidring preebeF, dndl tfa?lsb@tloﬁélf&ﬁﬂmmﬂonal stop

vectors nmay be I'i near or closed circ

sngnalw J@m @giousT RECIGIE dcifs eﬁfyc%r SEUHAERH 6 agri%&eg above may be joined

togethEPRb ;ﬁ@@tﬁc@g aVREbRbinaht %xp;re@slé’@%@tbr Wigh rﬁéﬁy %icﬁuc@s 0B or more
extrachromosomal entity, the re

oA S S ot ST o o souercn

encodﬁﬁb%éﬂ diypaRtid@Xdtr RAER<REDS ABInafledTRNMucidbtide sequence of the present
ronosone, or an artificial chronmosone. The
mventt@@d"ﬂ@f behﬁypr@@ﬁegdqyninQanTg@n@qugpd%%wnﬁa or a nucleic acid construct
compr%@_lg{ thE 8B kb ird8 anAlp Eﬁfpﬂ%'\)é@iloyfor ex@r@sé‘l\& 290@?19&91?;%@ expression
DK2006/ 000155 e vector na one C when
vecton, frer GUNEEREHARS BRCAIESD g Vpotof 20 h@t gaﬁeq\c@ra:e PEUENERIS operably
llnked%ﬁqg@appﬁﬂﬂ'laﬁ@%ﬂtﬁf}%%eﬁ@é@kh@)Epré%éiéh the chr ormsorre( s)
has been integrated. Further n@
Ehmgqcéﬂ\bé@ﬂbﬁx%%sﬂﬂrh&?ﬁt@ B DAGBHCHBF 6 et RRSTIgrOr virus) wihich
can ¥ @8RldRn g@ &f?)]é(:@&?tt&}e:recorﬁgﬂéﬁ' @l\mh%réc@d@fesD@ﬁdtéérb%rmg about
I ntroduced into the genone of host cel |
expressieinefibs arcipelfde ssellaBeRl, T ehQ)‘eQ:@fo% vgetof il %P*é%*afn‘%ep@”d an the
compétﬁ)‘ﬂ@w 08 R Rl SHiRPIn% KREa rm&%carmg%etoseé gebalftRduced. The
ich permt easy selection of transforned
vectorgahgyshe |Ne§e¢FeéQS@BICé’CWﬁ¥Né$mfﬁ§ a gene the product of
WhL GOctBY Q) BES, fﬁﬁor@nﬂﬂsf}%ﬂfaaﬁ(ﬁd’ Actdrepb ShaeRr which exists as an
resistance to heav prototrophy to
extracam(maoamhentttmntbetrﬁaélcatmeof Rl @éemdﬁa‘b@fe?hf%mosoma' replication,
e.g., SEIR&HAR] emRL kel ﬁ\%@ﬁﬁ]ge e%er@e%e%ﬁw[cﬂmnﬁ%'rﬂé USr an artificial
subtilis or aC| icheniform's, or markers which
chromssafmer Tetiesiopmay Gasdais BN Beass & aasurighsaiTepfigation. Aematively,
kanamyci n, chl oranpheni col or tetracycline
resi stance. Suitable mar kerg for yeast host cells



are ADE2, HI S3, LEU2, LYS2, MET3, TRP1l, and URA3.
Sel ectabl e markers for use in a filanentous fungal
wbasts/melid i.ncl ude, but are not limted to, ami$/DK2006/000155

e w27 AR, b T R ERE BB BRI AR gonome

and (eplicptemiogethemphvebpirad reinsrhescasxy), imo aBhiCni ttr bhe been integrated.

t ati.di ne-5'- S . ,
Furtn BRSSP o bl RS shBRSR PRt magpios avieh ogetner
contamrtpéjtc(tadrmm &nb¢ atredsgad ihiosthg ,geasmael thed®sé qeil, \calagrdrsposon may
be us%(ﬂer eof. Preferred for use in an Aspergillus cell are
ie andS and pyr G genes of Aspergillus nidulans or
Asp eedoils|ali Sheoprezeard namad1tmmeretﬁerab!genmamfor@twre‘pbn@raedmsabie markers
. hygroscopi cu Tevctors sentlnvento
Whlch%§?§§a%f)§??eg§m gf FRnso r@legﬁ;gﬁsr (’gf&?ﬁaﬁ Sweqr!ﬁr i3 gene t "he product of
whichi p\beigesan‘mroblomﬁe toneviree cédlstancet cedidiendsott healyl hetae ne®irophy to
auxotQbrdy ﬁ m?(us replication of the vector in the cell
iﬁa%‘pag €of the genone. For integration into the
Emmeﬁloh” bgetaoat&selédtﬁalaenﬁrbmrs reay theldg/ gmémﬁom Bacillus subtilis or

saciBASERTA) 87 SRR SRR S b Pl BRI P,
kananhjoin, chlersomerehizoh onmltragymlme odsidgtaiao rm]:tegleu'sarkers for yeast host cells

e AL SO BRTELED 1 A T LY ol U0l Bl S s i o

filamehtmegiuagalohmsbycelﬂomnibﬂ@ObSi aec eobilimited a0, ahmitD (Adetamidase), argB

BRI UR RIS Sel o RlooBEREh S hASPHRIRET, PP rvoromyci

phosphotragfatsen naD (alstmtee cedetdser aivir® r(orotldineeﬁ??Ie:g;’pahteOdmaiarboxylase)
uf fici ent

¢ RlifBer Dy irtrare. Fraarol ek Gutios B, Goonphag cauivalents
thereqﬁaﬂr&”erreaf éfresaln yn m@ﬁergﬂfas to} 8eGhe amfamdr WrGagHﬂxemﬂﬁ Wspergillus

, bl 800 to 0 h hi gh
niclefii §f S5 il O B e o P el rosipgiats.
§i®e‘1uent©e; bb trenegzeat irivenﬂiu“robﬁiﬁ@r:abiwcmfaarh@ﬁiobi@g@lnﬁs ) that permits
| hatl O rati ona el enen

inteora B Kd o 10 bt IR SenGe br EUERS ParBp el ah e vector in

thecélmdebmmnmraegéndm@ host cell. Furthernore, the

G BoRtof U B FREL bl oo TR BY HEY Lt Paiycieotde’s
sequevies Bncodimiythb@olypaiteigrataeg dtidr@ldrhent ge teniecadr fbhiatdy@stion into the

cell b on- honol oqous reconbln .ononpus
genorf by RS o G IO BT R0 P S BI Y P gfastor may
containfaddigiphdl eatiestiie seqadrded JortdiectireCihryration b PbindRigdus recombination

. aut onono [ e host cel l uestio The ori.g

into 5y SEHOTE RIS B0R 4 74 Fo5 Pes? I96EOLF DS 8 oPBOT R P ncrease

the Itkﬂ‘ﬁhbobe)f &nygrai:casmhad?wee@bu@@m@m tAe tHiddriithaf bl ARAMDSI U] preferably
at i, on i C unct

contain &%L@ Geni pum %r qféw:lieg:nam%p %u%]naass;aﬁ%t%l t)pqqogﬁsgrpa[rﬁspreferab!y 400

to 10, olef lbamecbahe re@idmm@s peefenaslyesnitel @0,09e GHSN 6 &irst mtchm5|aaﬁgh degree

or vector to replicate in vivaq.
of idofuf B Taf oG FsDRLG 1 PE TR e i i OgRALY g Momologous
recombialitre aThontedfratiphaisdibments PRYEELanmP &ando‘eﬁgf{@]hz)holcﬁmﬂls with the
PACYC184 permttin Ilcatlonln col i
targetﬁggaﬁrwe in 1@4}0%%16% ostéﬁza EAKW‘%VT%%FH? frttqeg{@tlonal glemenis may

be noﬁ%ﬁbdxﬁr&g bJOélndoﬂln@aﬂJcléo%e sExamREe s Oaf therdigdrnanaf the vector may be
or use in a yeast host cell are t 2

integrafel &%%ﬁ@'qegpwe&ff iherhast FolbRY R h%n@qgouAmm%%ﬂon
Eaﬁrﬁ’ﬁutﬁmm@ﬁ ] hééﬁi&l el v&dNBmag drih eyl N bAginodf replication

bi 34 rrtgles of origins of replication
enablifd %WePfﬁréOrf?Fr“aﬂt@n% BROTHSYAIN |hosér0@“Amue§H%P ANde origin of
(Gens et al., 1991, Gene 98 @1 67; Cullen et al.
1987, Nucl eic Acids Researc% 15: 9163- 9175; VO
00/ 24883). Isolation of the AMAI gene and construction
of plasm ds or vectors



conprising the gene can be acconplished according to
t he net hods di sclosed in WO 00/24883. Mdre than one
woapys/efita pol ynucl eoti de of the present |nvemCmﬂnmanmm;a
. ) inserted intq th host to increase oduc
replcagien ebgew RS, EqPlcatRr Prdp Al Perbe BByt WopEh fktons in
a cell. thee telp@yingie bempummacn bﬁs@stﬁ r@plmbrbbs defihed) hateinngs atnucleotide
t one additi agnal $ he Sseguence into the
SequefPFo‘% aka e@é’n%‘f‘%“‘%nor}ﬁ%/; EI"ERﬁ‘Fﬁ‘G ’%H’ Gnplifiable
@@hﬁﬂésﬂbf BadtBiil rigBens rablidatibiere rﬁﬁd yhgind edtregieatdie b plasmids

con the. sel ectahl e
BR3P OB Cang O @6y BBV DRAre U RIBagr. (e nd PUBT 10
p5194p9’r5<mtml @@d pﬁiram pamifiag Wlteﬁmdn B@&:mh;y cul ti ?/at | ng t he

n resence e a sel ec
Sges st aRIRaion a5 & FRBRRIShEF ot e dimeaticton orign of
repucad@rs CARDEARDD e EEMBIBAKIY FARS Nend CEBBTBAM &RL combination of ARS4
ession vectors of the present invention are well
andC@ gmn to one skilled in the art (see, e.g., Sanbrook

&%n@dies ofk98fs oF um;@étlon Idasful el fhlmaﬂit@u@fuagﬁrveu RYARAT ihd ANST

relates to reconbi nant h st [ls |
(Cembel Ghuidotrae P66t e NRRstAL: 1aliHish: e crosapeh 15: 9163-
9175; maan/mgyslfs\maﬂs@d;f it mwr@emn@wamﬁstrpmﬁu@ft plegmiak or vectors

t he ol ypepti des. ect or co rls
compris g HEERNR 4B 67 AR pIRDeRACPRVINE] She ireethods disslosad in WO
oo/24433t 0 a host cell so that the vector is maintained as

a chronmosomal integrant or as a self-replicati . .

Boser BTe AR PR GHHa PMBLESP el de BB ERIPT @iy Bifipserted into the
host céiefd“ncfé@% pfRlubionefTGREPBAS BFodABY AR mmy lrﬁ)fthe’ﬂCWrﬁn‘hber of the

that is not identical to the nt ellcg
polynLEGEIIT G0 REAPNBE By ilegtainay lsaspphea i3 egavence nto
the ne¥t @ellh@%org@'dr M‘% ihcltﬁcﬁn@ dr\a@@ﬁ)h@tﬂ@%lé&%@@(ﬂn&@@ﬂgbh@ with the
gene encodin

and its source.
polynuggetide: é‘lhﬁr%‘i‘)%b‘é’”éa”ﬂﬂﬁé éam iﬁ?chOW% 6 &% a?ﬂﬁgfﬁ{)’eem@&er gene, and

therebpra@@ﬁibﬁélt&paegrof %é“?@yrﬁ]&lébﬂbé WaRlbe $BI6HEPTHARY @iBvatndthe cells in
a eu ar%ote uni cel | ul ar m croorgani sns are

the presgpee Pl Pa%flOPgat@@@ﬁdé@egﬁQ&m positive bacteria -29 WO
ﬂ%oﬁfr@c%%ﬂé% Bsdd Qﬁzﬁ@ﬁéomlééménwmé@trﬂ:@d Ebbveﬁ% construct the

limted a Bacillus cell, e.
recompingay @Waswg vegiors P the prasat &Vﬁam e Véfﬁ‘skm@@cﬁw ngsskilied in the
art (seBr 8¥i, %arr%@@dk' dt4$, fdaocklmas, Bacillus clausii, Bacillus
coagul ans, Bacillus lautus, Bacillus |entus, Bacillus
I|chen|forn1s Baci | | us negaterium Bacillus
Host@&ﬁgrothernnphllus Baci | | us subtilis, and Baci | | us
t huri ngi ensis; or Streptonyces cell, e.

i eigseitjestion e Eﬁ@esame@m@ﬁ%ﬁﬁ%b@e”m&qmﬁi@ﬂgo% polynucleotide

of the Fégéhf‘%géﬁﬂoﬁewﬁi@ﬁtaﬁﬂf é@/aﬁ%ﬁo@ﬁy Bseccilthe rét@ﬂwbmant production of the
seudononas sp. In a preférred aspect, bact eri al

polypeptides. caVeCips cMpisdig # pelynigiralide of g@dprppeﬂg mvention is introduced into

a host' deﬂ @%"ihét%é‘%@o‘mr@@ﬁ{a} ﬂtéﬁﬁe@h@ @Qﬁfﬂ?\%&‘fﬁﬁ‘%‘ﬂln‘té@?ant% as a self-replicating
l'us subtilis cel I'n another preferred aspect,

extra- @hﬁ@ma@m@ﬂ St ehd degcrmdawb@ropmhpu e BaGPEY gall' qifempasses any

proger‘wJ‘Bf Q%érﬁt%li%aﬁs \fﬁ)@ﬁd@g’ﬁtlbﬂt@ é%%@@n?'&él@ﬁu@%‘%&ﬁﬂldns that occur

nst ance, fecte

opl a
during w@h@fh@ﬂrrafheoﬁhc(cseeéf aghagt Cethi\@lhtg? ad@rgw’a‘éﬁﬂt deggod upon the gene

I Genpeiics 168: 111-115), using
amdeEtﬁ&Pb@% F%ﬁabzee é.g., Young and Spi zi zi n, 1961,

“ﬁi@nﬁfpﬁélceuamay et @HeeLIEEPIBASIIRTINGEY,, agHORKHALO dhion-uniceliular
nnmn&@ng%fégAgﬁﬁﬁQ@o 21971, Journal of Nblecular Bi ol ogy

209 efectroporation (see, e.g., Shigekawa
!dﬁc@fubgm@splluialgg@roomaﬂs@@mﬁrqq@ggtenai ceﬂs ‘such as gram positive bacteria

- 29 .-



6: 742-751), or conjugation (see, e.g., Koehler and
Thorne, 1987, Journal of Bacteriology 169:

WBW(&S%OE?H@) The host cell may also be a eukaPg@E2006/000155

i an, S a 0 g
mciudlqgn E%r%‘-‘ft el]lp@éfg a g% e é‘t fgqcﬁ@g cglk ceq I Iégéfbél%f ?rﬂiéa!f;ﬁ'hlb? Baoiflus
amylohntémg@ns a‘SaddB;e dbieeise BaciinC lieldst Heaciiph ydiausis &Wmtcgagufans

Bacillug, efayﬂl :iz,c;f uﬁa\)(%é%r IP%C@{’Q/ C/f&v@m %Nzﬁg(\%owstc ﬁﬁé%agéﬁbm Bacillus
stearotﬁbﬁibﬁh&;@ﬂéhﬂ!&ﬂ anptilief anthBadilus gfhur:r@mmsgd pt BoFirepigeses cel, e.g.,

Streptoggfc%% rl;}r/]:&egésn%\#eg al @g%]eg?vr%@ﬁ(}sy PP él%?f? neﬁ% rda@@zﬂﬁ U8 as E. coli
and Psludorh8Ras spupihaa plﬁagleedléipecan&ﬂledtdctanaf bsﬁomllclsf@rﬂgcﬂlus lentus,

oo FRSTIBEE SLPC A0 D) r TS B 8 ancver
preferr@éﬁa ¢ 1 B&tiNys dendd am@s.aiasnﬂms‘i&wrﬂogenous yeast

TSP B REBIRORRP 158y by Rl s o

protopi@bmt@aﬁwslf&maﬂbra?gﬁs‘ iec@f Coanglny €adienTay79, cM@lﬁgéan ﬁem-rgl Genetics

0 LT b oS P ) YIBNCRY i, soural o

BactertﬁfdgyVM | £%3-849, Y@raSUbrﬁa%fk ianth eDgvidaifAibe!deams s‘mﬁf e Jo@nkl of Molecular
Daven |?o rt

Bi010g 3B i SN §55% 6 SRR FYERhey dees. Biotochniques
6: 74207667, OF ESSURRPA CEae, BhE oAkt ahdThome| 19875 JaurGandifdateriology 169:

Hansenul a, Kl uyveronyces, Pichia, Saccharomyces,
5771- 5§Zﬁ) zosaccharonyces, or Yarrowa cell. In a nost

THeefRt kel resRest be bhaikygaty, shasts @embmirslian, insect, plant, or fungal
Saccharonyces carl sbergensis, Saccharonyces

cell.  cerevisiae, Sacchar onyces di astaticus, Saccharomyces
IHQUgbRSH aspSactRacenyuias aklnyal eel., “FSmgt laarusey beesin includes the

nor bensi s Saccharo esy ovi f rm ) apQqt
phyta ST ERe b AERE  CORBGENETon R cppmi iy "R WRfined by
HawksWoHM\é@ £o] 'Tl/hﬁ ﬂﬁ?s*m@ﬁhla&d @éﬂyl SI wlbtlcﬁmthhEThe ﬁmgl,r §th eflitione 995, CAB
pect, the yeast st, ce a_ yar,r ow c e i -
R it B B L A LB B BTl cted i
HawkdRpth @l| 1995, Bupial pamntpysantiwgatospelid fungk &mvmswmh et al., 1995,

2006/ 097110 PCT/ DK2006/ 000155 "Filamentous fungi”
supral nclude all filanmentous forns of the subdivision

RS prefitebdupRen R fuhes Hd;ef cteﬂled emealshmlsv(k!eakt” as used herein

al ., 1995, supra). T I | anment.o are ge [
includes #65RaPETIosaRL eastn&g@w?e ety %%%%8@98%‘0%19?53 ahd yeast
belondi®) ka! @S Eung Mﬁ;ﬂéﬁfec@gﬂb%ﬁmetﬁ@nn$mceamd cladslfieation of yeast may
conpl ex pol ysacchari

changhyib R BTyt PG BEHES S BoR LRt aat] SIS SEMG 4P degerbed

BIOIOQ?%ﬂbA&WIﬂG@ $FOPEdsBBSkinnee IR kAt Pasn@ires M. byny Eestspsiy d:h R., eds,

Saccharonyces cerevjsia by buddi ng of a
Soc. /‘Wﬁr BRFP ap Y RN S SN Ega&cat abol i sm may be

he BAeAleat des ;:Jréfeﬁ@d @sg@ctmﬂﬁee yBasf RostecbllalpacCanditie Hansenula,
fil amentous fun al host ce is an Acrermry mW
\%qﬂ arrowia cell.

Kluyvergpees: (&, SAGTEEHRGed; o Zo8 S REMNIEP S, ©F

(Feh 1 RSt MBRInSd SpRE] MHES yeddrriost ¢sl ;&hys&mgmm&es carlshergensis,

Filibasidiu Fusari u Hum col a, r
SBCC’WW@WQGéphffq{g}Y’ﬁaerl\leéé‘éqr;l]af%lécﬁﬁx %aﬁéwﬁ‘gﬁ AgBRarohS8Y * dougasi

Saccf%ﬂ%ﬁ}de@nm&‘ﬁ/@n RebtAdrbhidéd) ndPhangy @ﬁ f%bﬁaroﬂb?bﬁ) loaiformfs cell. 1In
Pi ronyces, eurotus, - Schi zo%[;f/ r(m Tal ar oy W In another
anothaBPRRSRITSY aPBREl Hei veastisy fel S libyeromrit BEs &g
most preterRAARHER, Belykast host cell is a Yarrowia fipolytica cell.
In another more preferred aspect, the fungal host cell is a filamentous fungal cell.
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In a nost preferred aspect, the filamentous fungal
host cell is an Aspergillus awanori, Aspergillus )
wbuodsgatias, Asper gil lus-foetidus, Aspergill usPCI/DK2006/000155

FramkREF A R B 28 e SR i g Bomcots

(as d@‘m@ecby Hmsﬁvbharr@manusggsf wgad). hdse feinknioss aungi are generally

sar,ium bactrj di oi des um gereal i arl um
charaH BRI 3 BAGtel WEDESF R LT G e G e Csar Thannan, and
ather @bmmememlmc@ﬂam UNregatativiengraw s ay | iyphktemgatior ami carbon

Fusariu Fusa i um OXYyS Fusar.j
catabqig i GRS IbIcm FoSBUrC PRl CEafbuBY ipssts such as
SacchEktﬁ@fcbsl Bre ke Chbp binddifdustar inivellspothaliusi ahi @irstescatabolism may be
; farl um sul phureum  Fusarium torul osum Fusarium
erme;@t,a "hot heci ol des, or Fusarium venenatumcell. In

RNgH B@n s]ec prel&frﬁdeﬁs&@dt a&pﬁeﬂhentbb@ flindaarrmitdeSS Bonyakmonium,

sporigs F fatodeite RN, PSR o SRS BRTASS, cnptococcus
FfirbamrﬁglFQ@am@&r Immﬁ;b@@smgga;bmp gsGor, %IclemgmtIﬂnsl Neocallimastix,
pannoci nt Cerip

Nour oA 11 BOLLSBEL ot CRLLREL B0 s,

SchizdphPRINBUSTal&/y063)S THekavddess, Hmeioadh a Todﬁmioeﬂ&w Trametes, or
um col a | anugi nosa, Micor m ehei, Mceliophthora

Trichod&i@aeidhi 1 a, Neur ospora crassa, Peni ci | | i um
h‘M mpg@wmd ﬂm&gnmh@m@moo@ ﬁy@GBp@ftid&mis Bhlaspemillus awamori,
ot us, via_ terrestris

er ,
Asporifisdu@aliey | A AL RS  ARasTallD apd o chglus nidans,
Asper?Mihr%é‘r%ﬂAsﬁékng’xb@dﬁyz@@ celk Ol ef@tHer mbst plesieId@spect, the filamentous
rac

Trjchoderma reesei, or Trichoderna
fungal, RO B &SGR DA ”F%”LH’IW%%E”FTI HSP oy elense,

Fusar@npbtﬁﬁ:@ﬁﬁn | PR M INGrapitaeph asdsafigmngreh@um, Fusarium heterosporum

o S I N T A
samblRieE d W SsiLie fsdrécﬂm&fu@f WHM@UmOfspé@pﬁih@jﬂdsu SFLwaaﬁum sulphureum,
Tri chodern& host in EP 23

3
Fusari{oQae U ST TIChORECORES CEUPHIE BFharRRGE - offnother most

preferf@iagderact, Ohe HEmemnees Al &ibst 44i7Q- 34 1drkabublaabliesta, Ceriporiopsis
met hods for transform ng Fusarium speci es

aneirigss ¢ ?’bPé’ﬂOWS M & diPer “SPHIOPSS1 9899 @Ene (’%gpori%’f"ngQ”"escens

Cerip@Res Mo AHRRB 7 Ce| ﬁcﬂ@&s@ﬂlflwmﬁa tecapshiosdre dsubsifag of heeriporiopsis
procedures descri bed Becker and Guar.ente

subvemép%ran gprwusancanerﬁlqmrponm% hlréfgp§or um@g{ad!em?cgens Humicola

lanug:ﬁ@@tn/i@@di}etrm@}ﬁeiamw Al thBinRJpBgy, I\MBF d#éa idhassa, Penicillium
Enzynol g -31 06/ 097110 PCT/ I%l 155

purPUGEPRE: 8@.”%@6%62 ChIgFOSORE e E0HY '@éfsa EurotQefynaii, Thielavia

terreslfR! KirafbRselindsa,, ThSes JRusiaddr, OfrichBasihey lf@'}ﬂeﬁh(mﬁ:?'nchoderma
163; and Hi nnen et al 1978, Pr oceedi %%s of the

koninglaf ficfipdpr e RagRpaHftunCTTE R meIspesPs oF 18opderme iside stiin cell.

Pﬂﬁ cédiignmbpe par %%fbmﬁéw %@t o rcﬁ‘:b§§ ah%lﬁh@spﬁd&)p!ast formation,
ods for producing f?@"’ de of pr esent

transTORALAR P RABIAPIAS AGY (%e)ener@ oaberg! 4091 B MRINISE Ko per se.

Suitatid ﬁarw&édd.résy@& ftr%ﬁ@?ohﬁaiﬁﬁp@p'/ﬁsp@fgﬂﬂrsOQH@' Neholi®®na host cells are
tide, under conditions conducive faor production

descrlgpd t”hg pgﬁg,gg%@pge\/eltgﬁ@t @h) 19%@69(@eidﬁ7§stq{ghe National Academy of

Scren@é?i YR2PE d¢47d3 N efer @li%bleﬁﬂ@th@@é lfor' ﬁau@Jfoﬁwhx@g Q:Q}?sldﬁum species are
Areni col a, nor e gre era eni col a nari

The
descr%?%@érw'a'ﬁrﬁi%rﬂfl%n 18P%oCeng &% eé’frb%rr@tnﬁo\&@ 9@90787 Yeast may be

transf@ﬁn%“@étﬁ@ﬂ% ﬂ%hé!{ﬁlﬁ@é heserBEd tb?%e%k@rs% Gubfé\h@é"tih%elscn JN. and
rising cultivating a host cell und

Simorg (M\nE,, chl’@ﬁis Qg@ﬁﬂj@c‘(a,:—@t ﬁ@ﬁefﬁ,‘p@ﬁq MqiegﬂqiqffBrof@% Methods in Enzymology,
pol ypepti de; and (b) recovgéiqg t he pol ypeptide. The
present invention also relates to nmethods for
produci ng a pol ypepti de of the present



I nvention, conprising (a) cultivating a host cell
under conditions conducive for production of the
wpabgspepitio de, wherein the host cell conprises PETMK2AIW000155

u 0 having ai |east oenutatlonin
volurfi G5 0bt 82350, BOARTTHE. RBTnizCr Y BF 48! 85-NAGE, Joumal of
Bactegpiqyy DENCIES, aﬁgggh:i)%n %aﬁ;@% gr%é\ﬁar@fsﬁﬁggb@?ﬁ@aQAcademy of
Sc’e”%qi‘%?ggéﬁ% NO: 19, SEQ ID NO 21, SEQ ID NO 23, SEQ

I D NO 25, or SEQ ID NO 27, vvherel n the mnutant

t|d iSequence encodes a pol ypepti de which
Meth%gsna Q” 1°"mino acids 1 to 49 of SEQID NO 2, SEQ ID

N éres&E@MeEltlch@lﬁo re‘fﬁ@; tdonARoSs fF g%@cﬂn@ I\Icg)imfla%hd@m tR@ present

ids 1.t NO, 12
lnvent%gul 8%“&”5{“% (&’g cy tvagxg%a' ri:jzltN@hlfg lr? %@aliﬂﬁm@q@ l%pa;g#_:@ pipproducing
the pdigpedfiicle, anddroc@chtidds ledndudbe abr SRAULRIINGE 2Re S8 p!b%tlde and (b)

to 4 amno acids 1t
reco"eék?é%eo‘)‘i\@efé . \t” EE?FSH% 5 |Cai'513f#69 FRUSFAraey/p.RNIONOS, preferabiy
Arenjcafadngina. r ecovering the pol ypeptide. In the production
nvention, the cells are

I 5 Breb (PP e o MBS BUAKRGRE RebPoptde of he present

mventpnpchm;trls(}@ @f ctibeatpgl &/ peftdef@inbs thdiRhE dsgMld ok 'E)?d(mjctlon of
e cell may be cultivated

the Poiyge%thk@?q[qbggqgogwqgltggpp%@pphgﬁd smal | -scal e or

Traer ;@resesﬁ aiventﬁnea’lﬁﬁi‘f&a’iéé A méthbed ﬁéﬂ?ﬂﬁiu@nﬁ?%‘ dURBtide of the present
bat ch r solid state fernenfations) In

'”VG“**P%%CF%"EW 85 pfvaitiana ot cel e enslitioes Fapdksive fer aroduction of
the polpigtialb) whareidithiirhestdeal Bﬁtﬁbn%réjm&ﬂaﬁf‘ﬁuc@édti%\"s@@uérﬁ@ having at least
one m{g%wrf) 3%| de,{to be extgir essed /or isolated

Dars BRI aReYPertdeSofiRg M@ﬁ PiPfF@ IR NG ﬂeﬁEQ IRNPBSEQ ID
NO:5, S8Epii NOWy SEay 1o NCRaOSEG U 0gem SSE@Q@?\]@"P@ S@QH@%% SEQ ID

o175 8RS, K5 28 S DRE R SR, SIS UB kDt B et Sehey 0 noszr
whereihéhemepal atlecties @é@hdh@e efcdHeblal p%%@p%m%h l‘:dar%’is of

f _the Ane -32
amine S B SR ARl S G PR S I ford s o

NO:10pol ypeptide is secret ed into the nutrient nedium the
d recovered directly fromthe
ammo%@ﬁ%/?%)%?fe%[%g B&Qfﬁ%ﬁfﬁ@@ IPNGid$: secreted, it can be
“amino eac@vem@lof $EQMD oRb:6 | SEAIE RO TG b YD RRS: téles nay be
det e? %5“f§$é‘(9 [ﬁi\thdS known in the art that are
amino gids | ‘? P {H&GePypept i des. These detection
amino aaﬂémﬁmgraws&@cm)lmjawse of specific antibodies. For
. ex | e cr obi al activity assay may be used
amino ?‘agggf%‘}‘}ﬁafnn%&s ﬂé%?— Mty of the pol ypeptide as
amino d@ﬁ@f tdhsglotrer@im Nndihe dn@s{b' @b&&rtﬁ?kﬁ@ﬁ%deﬂﬁ gdrey be

usi ng met hods known i n

cover e
i pauc %P'P] @*%@ﬁ%@‘ phe aeesrpynntipa.cbe ol ater afivates in a nuirient
mediurn Wit tor (PR6H Usid D Y %np‘!cﬁyﬁe?ﬁdf@bsm%ﬁ% Ml krﬂﬁNr{Jﬂ' #8-art. For

centri atio trati

@ % a@ﬁ limted to,
examplg, {he llrgqy be Bylg\@tgqi 9}/ ﬁbake féapgg@}tu@ﬁsqm an@rsma!l sca%e or large-scale

fermenmnaﬁl (IRt @hd @cshtanTB@s 17 %P%Btda@&rs oPéaﬂdfb%atggéﬁfe@gan ns)in laboratory

R tion may be purified Y a vari et
or EndLﬁ ggﬁprqnﬁntpf?epgfqrmeﬁclp@ﬁwgab & Eediyot anqﬂ mnﬂeldc@r@qitlons ailowmg the
po!ypepﬁilﬁlé(lﬂ@ta @SprRBE 4R1/8r isolhR. %%%ﬁigguorﬁfar(éé@%l?e ina ss,utable nutrient

% hobi ¢, chronat of ocusi ng, Size e
mediung cagpy %‘Eﬂ*@?ﬂ @ncbpig@@@m@gce{seargi inorganic salts, using procedures known

in the art. Suitable media are available from commercial suppliers or may be prepared
according to published compositions (e.g., in catalogues of the American Type Culture
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preparative isoelectric focusing), differential
solubility (e.g., amoni um sul fate precipitation),
wOD&dAGEE) or extractl on-(see, e.g., Protein PCI/DK2006/000155

Purificatian, C. Jas n.and. Lars den, .editors
Colleclgsy 14 BHEBIING PR RS Y9 e “&ﬁfﬂ%ﬁ%@g*U%éh@pP@@%&mﬂd@ can be
recover&y ARE4Tradh B rebiakesiitise golypepiggenhet sHomstbd, ipkambe recovered
part, or plant cell which has been transforned with a
from call|yF@l68i de sequence encoding a pol ypeptide havi ng
ﬁnat pmﬁp@@é@hay %@tdevéciéli @find RetHRle KBHIN iMhendrt Bt 8 asecific for

press_ and oduce the pol ypeptide in_recover
the PO&XP&HE‘Q’Q% eéfheq%éefseﬁ% hoge Nsiidpeiss, 8F Seeqh #Coﬁ{“ﬂbtl?é“es For

examp% aph Minfdrabbl Bafity Rkdermat ibselised td@letdPhdid R activity of the
ant part containing the reconbinant polypeptide may
poiype;sad%%ae%@b%wemor inproving the quality of a food

Ble f’@:ﬁlﬂm cﬁypephd@h@!/' B réddvetedi @] meahotR, known in the art. For
pal at ab | pygﬁ and rheol ogi cal properties, or
\

examiifus iPopolitp e (T 130t 1A HGAL B (PR SeHIE By afnventional

procedtfés %llﬂilr@otb{h Q’%@ﬂ%@d(t@ HeR@iflgadsn, MG Yo @e MM Ssptay-drying,
m)nocot) Exanpl es of nonocot pl ants are grasses,

evaposlieh, AgeRRIi@laP-gr ass (bl ue grass, Poa), forage grass

WBol?éep% i8ed H?ﬁf}e ;ﬁf@!sér\iﬁhvénﬁﬂfﬁ’%a@t&a BlrdRES), bys HG/arid§y of procedures
Agr os cerea oat s

knownbfﬁrﬁh@yart FIGE’@'V‘QSBwbﬁﬁnﬂmléﬁﬁ’dtonﬁh@é’a(%?ﬁby (e@aﬁ& @ghgrge. affinity,

hydropHoSRet ﬁr@rﬂb%fc%&ﬁn%o%ﬁc@,;zd CUIIRSH), Sé!@diro@ﬁoﬂeﬂ@l P@cedures (e.g.,
potat o, sugar b bean_and so%rgean

preparafiyg: ispeleslis fomusings C('g%”ﬁ'ﬂﬁ' SpUBEY| Edke Wﬂglm:ﬁuiéf%e precipitation),

SDS-Fas | b %%?éctroﬁ a(@@e 8@edproade P@calons ol-E. rehadednaodel Ryden,
or gani sm Ar ebi dopsi s thal i ana. Exanpi es of plant parts

editorsy Ve-HE Pubfishers) New Yorke 4989, root, fruits, seeds, and
tubers as well as the indivi dual tissues corrpri si ng
these parts, e.g., epiderms, nesophyll, parenchyne,

Plants;ascul ar tissues, neristens. Specific plant cell

ﬂ%@s&%ﬂ@&ﬂoﬁ' ‘éfs'& r%%té‘shiooé dRhahi plaﬁP%@n@%bﬁ or plant cell which

m t ochondri a, vacuol es, peroxisonmes and cytoplasm are
has be@nst@r@fgﬁ@p@@mg@ m@le@&d%sequggcwcgg@g/w%tlde having antimicrobial -
activih 5? fh@'@@&@ﬁ BROARRP sPhaW eRRbds: arﬁ%fb@l%eni%‘%)oiy%@kftidél ﬁ%coverable

what ever the tissue origin, is considered
quantitiesy| &g polypgrtide mayeb/a @@ovqsﬁ%ﬁ@mpfhe P&an 9 Rlags p%@eé\itern@hvely. the
plant cﬁpﬁeﬁ*’ﬂ?ﬁﬂ%ﬁtaﬁ\ eré&ln"ﬂ} ieht gelyﬁ@;ﬁiﬁé'rﬁaﬂ}@e E|§b°d as sudch for improving

ation I nvention“are also consid

the qusiimef pdeed or éeagi - @niPgreyng ewlsplr wile. aqaéajamﬁé an rheological
propo3EELS 16 08Dy MlaAfnblutdadw LI 0 the scope of the
r esent nt| on are the proge of such plants,
%ﬁ@nqgampsalar&ﬁ@w be givotytasionaus tawgcqt)r%ms@moaﬂqﬁoaﬂws & monocot).
Example%rﬁf rﬁ&%dco?@gﬁtg%% ggas%ersLﬁéﬁ%@tm&ﬁioW %rtaeg (EHG@%%% Poa), forage
nvention na e constructed 1 n accordance wt
grass feethas Sertieaw-olivmt teengrate orapss Rt as AHEOSHY, and Qﬂfeétﬁ ghg., wheat,
oats, rgglt;arl'eglncgogl?r%ﬁd%ﬁt% Rz gfé)ﬂﬂpor ating one or nore

on’ constriucts enc g a pol ypeptide of the
@rm@m of divdrlandnmaneriobaachelepliang. SHoR S deitmPoliel sugar beet, psa,

bean Qﬁn{?@@?@e%hngné REFESUS ?Id?ﬁsaﬁgmzlf 'B‘?%sf?:la@é‘ée[)%uqltﬁEé‘%uhﬂower rape

t ransgeni p‘ nt ce
seed, @R@t@gécba@iv r@@t@tmudﬁl Or@n@@hé@bwnsfs%ewanml eic acid

Eﬂ{}ﬁélé%f Cé?'g'@rtérﬁ E&fs, 1IPRJe¥NIGY %R}lﬂsd &faC 9% ﬂ,gJe?s as well

ypept| present i'nvention opera y [in

as thwsnwldwﬁlsmu @areprrser@t@ﬁ@r@ﬂr@eqmnewéemﬁumé@pwm parenchyme,

vascuﬁrpﬁs%ﬁés 0 eﬂ%tanE H%ﬂt St,%ﬁ‘urf‘d?ﬁ rrflerli1€ sud 3Rt Rbroplasts,
oi c€. er nor e, e expression

apopias@gnmmmdmy Ve, g@rca(lscmes and cytopiasm are also considered to be a
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sel ectabl e marker useful for identifying host cells
into which the expression construct has been

wonbmsgpated and DNA sequences necessary for. PCT/DK2006/000155
i nt roduct.ion of the construct _into the Iant

plant palle AT AR CoRQARIET BiF SLE PR RCPOUdEHdmbe 2 plant

part. LTRIAQM ol Bﬁrtéiw)as shBafRE aLES afd cElRIsBIAEA Y facilitate the utilisation
sequences, such as pronoter and term nator sequenc

of the Agntigspareoalap opnafiefRa IPIast PeFtEne Pt Eadogrgrms, slsurone and
seeds ggétgrm ned, for exanple, on the basis of when, where,
and howthe pol ypeptide is desired to be expressed
At InphedHEEN T @C@@p@féag PEISEDE INYEio étfe theckioganngl spch plants,
piantpﬁﬁéyﬁﬁ%érﬂ%eﬁg the present invention may be
onstitutive or inducible, or may be  develo
Ts“leatgeéwsaemt: Plstier elpeicel icxpression ﬁr?@'yaahf@ep?fdla% EEeSﬁﬁSA%eé‘t'Oﬂ may
be con%ﬁﬁ%@@ %daécgrc%néé’ﬁrﬁh Fde‘thodts I BSWME ithe RHANG sREE, thS PeRt @Splant cell is
seeds or | eaves. Regul atory sequences are, for
constriggtethpy BcorpeeaiBe iope @ FPreraliessian enstrud® gacodisgsh polypeptide of the
preserft %h%rpﬁl‘lo ﬁw@ piaf hosFQEndrNSid brébhyRingXRE SERIPR. mbdiBed plant or
35S-Ca mai ze ubiquitin 1, and the rice actin 1
plant csH maaﬁnw!%@arﬂ%al%%nck et al., 1980, Cell 21:
)é%éss;@ﬁbr%}t}r@@tsﬁrbo%erﬁéntlx al%gaeicpac?:mcc:gTthgt Bhh- comprises a
ang | an
poEynumE@gtﬁeﬂ%@pdmg} gaﬁolg@%@¢$|@f ﬁpq)lﬁfp%arg mp@@,tloge ope@gply linked with
st thb SRERStIGI 68 RBce in th
soro SRRy PERIBERS (A QU001 TS lB8co i e
plant ng@d:ant/mt oReoicEenEHIthezmore 7o 3BgyessiN CPOTHUFRIBBOICPEPIse a

seiect%{lé%arkte'r §1§é‘f9?fof H%th‘ﬁﬁ ﬁ@&'o‘éﬁs@ﬁfe \ﬁﬁl&l@t@teﬁfessloﬂi%ﬂstrud has been
% 78), seed Rem

integraipc ADY SINA GEAUGDSES Iﬁ‘éCQjIS@ifﬁ’efPT wfmﬁvﬁparﬁfﬁ e g?Pﬁﬁ[HC.t fnto gpe plant in
b Pl ant

questléﬂ gﬁ’énaﬁfrp(ﬁﬁféﬂpg 6% g{/quﬂlg:& rgr%g(l%n%et%c{/foctlie;%%g%a

B?eofphﬁ@r of egrietane SP@upIReH SBa A dnromﬁf@r ank AR al@egpquences and

f I

ot QiR By LGS Sl ahd STy, B el i weor
and hdw the polypeptidais|depisrtl Omecﬁxér%S‘?@EW I@%’Ea@@e thel@*%essmaqftthe gene
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Pseudononas .s e.g. P. aeruginosa; Yersinia sp.,
ovale f Malaspezigddifyrs v, pseudot ubercul osi's, Y.

Bl aftiasabbibl Mpeﬁf(ﬁﬂ%f seeinkéntoR.are BREUSERN foa i1 pitrd formulations to

1 ey sbetosh TS cpegioRe. g ofii TREBGRIAPILEE! conventiona

ant|bloﬁceg Fdil exampd, %ﬁ@za%@m;drbbléluﬁélﬁ}éphd&)bﬂﬁieﬁhdv@nﬁﬁl ma? 8 added to
ert ussi's, B, bronchi se tica, B. pertuss

animalgy @ hymarpfood\epRA@lians: gpMevamgy bR, e r%é%é"é’a'“}@ for in vitro
culture¥RA B, td &b&ent%&éﬁove%rb@m &faﬁib@bégmm‘ssu@b@mst i ncl ude

@%géuosgg;l)tlf@ﬁg@w @@@1%%@: n‘@@gﬁ, Oalglhlﬁglj ?vgb theS t@r?tgrmcrigl%fél bolypeptides of
hom ni s, M pneunoni ae; acteriumsp., e.g. M

t uber cul osi s, M Ieprae; reponema sp., e.g. T.

pal | i dum Borrel ia sp., e.qg. B. burgdorferi;

Leptospirae sp.; Rickettsia sp., e.g. R rickettsil

R typhi; Chlanydia sp., e.g. C trachomatis, C

pneunoni ae, C. psittaci;



Hel i cobacter sp., e.g. H pylon, etc. Non-bacteri al
pat hogens of interest include fungal and protozoan
wpatksagans, e.g. Plasnodia sp., e.g. P. fal ciPRarmxepes/n00155
Trypanosonma_ s ‘brucei ;_shi.St QsSonNes; . .
the InveRioRanBEBE Cepineg; Bl olEt b s e ORI RS proermegtal section
Typlcalﬁ? a %hﬁur@ad”fsche ehirobdad b@rﬁﬁnwmbdse fachm&cbhlml;ﬁ!ypapmmat varying

npl qyed., The p for t
concer@-,a fgf §|p|e§)od et tlrp@yf.u Xtﬁ @h?‘% g ‘?{P{guéﬂlg’s%l%ru?tﬁ' bek%ween about
one h&HP& BREQUS! YihePREDIE Qﬁi@ﬁible&’ arbythaercesoled, and the level of kiling
opt hal m cal I'y, intra-bl adder, topically, etc. For
determiiednpl e, net hods of admi ni st ration by inhalation are

I\m&{jbeél(m%rés‘ﬂ lrii:lmﬁealﬁdt arel hét :m@ag@: Glfaniﬂhﬁgaﬁlhe bacﬁemti ifer example:

Gitobesiie s e ARTHR oL RS BOIa BpE e PO BARr APs dagnela .

Proteuk rk% NatMRnGh dohesaldionsasep., tehe $. r@ﬂﬂﬁrﬂiytypmmunum Serratia sp.;
adm ni stration, the nmanner of adm n|\§trat| on,

Shigellg| 8 ARRe8IBNIORHe SPagBft Tr é’ﬁf‘{gH@S?fo (CEVTEREE 9| IXe pestis, Y.

pseudoit¥erbibdis, aly. GR&RodMRYCD Frhmigela SEQ' P&w@l&)){spsmbh@rsp eg. V.
mai nt enance doses. The dose may er ed

choleraent . SRR Y SnEGRPYORIONS: Sooy O dmunt et ToghRetp- o9 H

mﬁuenkéfkt Q. %Péﬁ%&@é@:% andeadm @bﬁ&@fse(B WaSrechBeptiey &. darapertussis;
tinmes daily, sem -weekly, etc

Brucellgispe MeSperal 58 a8 d" Neg@norrhpﬁa%%we@é@g@s SR 1 bacteria of nterest

mcludeagéﬁf@ie% st Q) LV\’phéurﬁ(f}ﬂMé rf_est@néﬁb,tg h@g Ld@&ﬂodﬂt&g@neﬁ Mycoplasma
adm ni st ered | nt ravenous| Y The ani

sp., e-8sM HOMHRPNY- RELTERIBRY XYY CAO8FRITHT, Spmag’rgbg/? r{ge?qcyfg@{s,f Y, leprae;

Trepor%ﬁ?a%@r e@t abphAidom Borflialspadig, 8. Hukgdoren; Lembsmxarpl; Rickettsia
r box term nus may be ani dated. Formul ati ons
Sp. o.GE GHPRINIRISPGF R aRort o ERHOBEN o dT5Gra08g O Psitac

Helicobdt& 1offetbOrmul ations for -39 WO 2006/ 097110
PCT/ Bﬁé\é?% %%155 t herapeut i ge édm ni stration.

Nearaciarichriahosene & oliseRm dBoibte (THag)r Ae REC! ?W@np?tﬁﬂgens e.g.

P[asm&c%‘ s}f?ee d e Fﬁiﬂiﬁ’érﬁrﬁ T&b@vo@ﬁﬁa&@cw iTT @Puc@ﬁ@ﬁ@ﬁjsbmeﬂ\frba’emoeba ‘
nbi nati on with appropriate, pharrmceutlcally

sp., CW@@@QCHEJ}S@: @ﬁﬁ‘i”%ﬁ@;: 6 gi #ERIS B and may be for mul at ed
Veibls H{e@lﬂﬁfs%t‘ é’dﬂﬁmlsﬁahoﬁ%h? be %ﬁ’(ﬂcy%@' T}ﬁfe pd)ly;ﬂskﬁtlde @rmulation may
gaseous orms, such as tablets, su es,

be gively RN @, Ma b FERIES INEH@srHENT SURTENSOHIN: FE%O“%‘*V by aerosol,

opthalBItBRP S inkraltiRRier,| RRE,08&: Fd}hékaﬂﬁyblé; r@&héids of administration by
m crospheres, lotions, and aerosols.

inhalatigrAre welltkaewoin e %Eh%éﬁw@rﬂw%@ﬁmﬁsut&‘cﬁr f@v’éBOfi il vary widely,
depen&’sﬁ?'&“ﬁae ¥eWeHic é&%l%blﬁgp&P@ptEdQQ§0@ adfnfididred, the nature of the

parenteral, intraperitonea i ntradernal, transder
diseaspniheaicetsency et admingtation. 4ve maneer. orREMRIS AR 138 FArants of the
agent Q:SJWY REPHALSarRf e Gkd. VRN TR JBY ﬂ%y ey $dr§n, Cfolﬂfvsle@f by smaller

nistration or may be | ocalized the use of
maintengpeanesesr 16¢ Hese May |a&m=r@ﬁer9@rﬁe§tmfé%qt§“ﬁb ap é“te&i"ﬁ Or hiveekly, or
fract]oﬁ’&t&&i Yrﬁo g%ﬁer%s&"&ncﬁéérﬁn@feré&&%c%‘ﬂr%bb&@[ tirhds @él@ seml—weekly, elc.
dinent, a fornulation for topical use co a
to malatw an eﬁgct@igedﬁﬁaq%@t/el Herpaasessst pal afmiviEiel Wil requwe a higher
dose tﬁé’rﬁ‘?f%%% Y iRtrafin¥adie “ithe%ﬁibé"Bémd@aa%tw&ltﬂlsaﬂhb)émmo and carboxy
cal ciumand magnesium™ For exanple, agents such as
terming imayatee MoBEFA frgreaiFnstaaiity s8 qralcadieigtratigne Far exarrig.ehe carboxy
ol f The concentration of citrate wll

termm{dgm b%ﬁa?(gom about 1 to 10 nM The conpounds of the

present invention can be adm nistered alone, in
Formlﬁ jpation with each other, or they can be used in

conbi nation with other known conpounds (e.g.

Peg tompeyndsanittiis iimfentiemsao by inggersrated ampisvaststy §f formulations for

etc.) In pharmaceutical dosage forns, the conpounds

may be administered in the Torm of t hei r

pharmaceutically acceptable salts. The follow ng



nmet hods and excipients are nerely exenplary and are in
no way limting. For oral preparations, the conpounds
woaenshermwsed al one or | n conbi nati on with appCcomK2ecn00155

oran Lok . TS P SRR 0 g pyon on oo
formulagedc N iAs |;ﬂ%§rﬁ§®ut1@nnwrﬂ}bosnms n tst arcotmbmeatipot aftnth appropriate,
starch; with uch as I Ll ul ; ;
pharma@@qzqcaquo%@ea@pf) ”‘VEQF %%’E? aand Crg%)ild%f%ﬂp‘[‘%t&? rltés' ppe%‘?aratlons in
solid, sBRf-8blidnJiquiad c%]rhgasdsoas fHeg, aetughsas Eaing]d‘af ,asapsolen, govadeh, granules,
potato starch or sodi um cayhoxymet C S
cinimol i PR EmS AR~ HPEOBI R B Ly Bosyrlospheres,
lotions, 381 defébolsvassudh) a@ﬁh%traﬁwf 6f8the rgmpgemtsscan beieshievednig various
agent s, @%r eservat i veﬁuand

ways, tE‘éWE’GQn L chiiecdle TPERMAHEEEE: npﬁarﬁ%g%%ragt ]‘?%r'ﬁlger W transdermal,

ntrachée{u el i afsinRYatbrs Sohey/ ldmgmncr@i@p@mybewdm oénﬁxbsmfthng may be
N

hemin an aqueous or SO u
sysiem@@é@f agnigisgationerHasy 8¢ c[agzl%ﬂgq l@a “%?/ﬂf %limpi nglolr Bﬁﬂg{ formulation
that acl8Gd Fbtéih%(‘eeédtzd@%see@cttﬁé §ztepéf sdﬂp@h@homl | phat ic acids or

propyl ene_gl coI conven
irh ga¢ tamkesing jgrrg@pm fqr tgplgael l,lS:,BOF%FHP%SGSa% ec%\te%ﬂ% agent that
decreaSesSiRE R AR @@@dﬁn&atf@ﬂw @it @gtlcﬁgepémculaﬂ}ad‘:ﬂkblmmand reagghesium.

preservatives, e utilize
. For exgples 60918 rsHh A9 B'Haﬁegpl%gﬂgd% w&@’d oY 'HC ﬂ%cglvggefr%ncmate 's
preferrérd" ahe %Hat%émaﬁc%rpéf dithge maaﬁaagfty bmfv@ﬁtabomt 1ctart heM. t
ormul ated into pressurized accepta r an
Tim ARG st AP JDITHR e Sr Biiares SR Er BabiRien Wi
each ofRe dritk&s cahge GESERUASISHISRABNDAUSREH Eaﬁmwanctdnqmmndé 0.9, perform
exanmple to revent infectio ormul.atio

ant TV T RBERE GG RAP e\ B PR LR S (G P 1 bflouncs

may bé SRFMIEeBARNHS foshTPaRsl PBarnReemically emdpsab‘tey isalgs. The following
agents, stabilizers and preservatives

methodsgams/OPIENE J5ET)aRY 5RTOEEE 2reli i Wayip 3“9 the

FeP RAUPEaefhd) ethBBS P dUinGs StHRPBS | Uset @Esn@)ormnx Iccmgbmatlon with
wth a variety of bases such as e |SI %@p bases

appropialeeRIdEBIHP MR 201 EORBRS O BRI Fedht cample, with

convedh@?‘(ﬁ”atdtiﬁmesc%ﬂcrbﬁs JEH A, SRS, E@ﬁtsﬁérbly oV ipdtado starch; with binders,
suppository. The su[fJ 0Si to%’gcan i ncl ude ve

such @uéws@ém@oﬁ)a@%t PRlulosE AP YRS %ﬁﬁf%&i’%?ﬁ‘y“?’%ﬁé gelatins; with
dismte&la)b(@' SuchW e8rmMBlatchatpdae stdremae rsudidne carboaymam@icellulose with

idified at roomte eratur ni t
bricapibepcbresriEe oA MASIRPHT R FIB b A S st SR ape ool agents
monsteﬁlﬂg ag§M§RﬁB§r@£§e§'ﬁﬁd RavaAhgueed vvher ein each dosage

for exanple, teaspoonful, Rqes oonful., tabl |
e SOTPONE R, bEofRELRE D TP ciBPUR Ihitibog, 5t flgsonving,

susper&ﬂ{@&sérﬁuIéﬁfylngcﬁﬁﬁmaihrﬁrﬂ&?déﬁés oF n&i&q@xe@&g@@wﬂs&ﬁ:ﬁ dshegetable or
resent 1 nvention ar | KfF unit dosa

T
other inyiat ol nexsinaiit Alialo icaaHEeIEs s £810h Wnplengle acids or

propylér@e g@&PQH@Qf 8isitehe vithessibntiohe Bidifies! Suchdas solubilizers, isotonic
sition as a solution in sterile water, normal

agen’fsS av&médlaﬁ agprds HERUISIcRges SRRIESS 3a¢ PESERGIYCS:

'ﬁ%"(‘ﬁd oun{j< Phd %tlifz% i ‘ééﬁo@bﬂ%ﬁndl@ticﬁﬂ%%ef&frﬁblisﬁirdemms inhalation.
nown in the art. Inplants are fornul ated

as
The Cﬁm@@@y\@h@fr&@ p@rsan@»tslnvemt@n G epondgieddiin ergsurized acceptable
propel‘%ﬂ{é s.k&'cﬁgggf ﬁ%fﬁzo?{%é&ﬁ?ﬁé propfafE, adE fhd tﬁ@'llNéTEf s of

I C aC| ycolic acid forman erod %&E
P gerapoundatcan @e\,\wqu ag ]@ti@}satf@dewqq]g) Rsyent ippagtion of burns, by

formul'aﬁﬁ?" Wh GHRERIRED %dfltﬁ\?esa%éﬂnagr%tﬁﬂze@| yhenti sesitnfsuspending

nvention is placed in proximty to the site of
agents, @ﬁé&ﬁdfvlﬁﬁ agenss tHiahilizereandrarerdiyéent rati on of active

agent is increased rel atl_vgggo the rest of the body.



The term "unit dosage fornf, as used herein, refers to
physically discrete units suitable as unitary dosages
whanodmeman and ani mal subj ects, each unit contPaiTVIbKRYOG000155

=Ty ' i f nou of .th r.esent . :
P R B N TR B ocb LBy PSS Ui v o
baseg sueues enuglvingshased afwatet-solublassoed. afticotompdinds of the present

; ' il to,. C ier or .
enESS 0 REEINLPL LA ARl g veices
such g$ cpens iities elarbawaves it poldelpginte giyctlhievipat triett wt dbdy temperature,
yetar%%ﬁﬁ)d?ﬁ’éﬁdat? @ﬁiﬁar&ﬂ%.the effect to be achi eved, and

yndm

t he pharmaco CS associated w th the compound in
thé tepsge fives phararalc eutriectal lagnddstetivabdiehexs | pirepd, Selixirs, and
SRS & ehl C vant carriers aor .diluents,
SUSPeIr e ?e@g% @é aé/rg\? %czﬂ}éﬁ%rglﬂt %gcrbu G4opde Wik ot epr@mple, teaspoonful,
tablesphenftiadeliel eabippoaitareptaiities augidde@nyines LSdENaFSthe composition

S ' ' ering .ageats, tonicit
cori et AR, B LA WA i DA hehppgoms or
injectipy Reinirgyenope adininjstation helylcemipdsd the cpripbiied offyipipe@dent invention in

S r e ini,stration range from 0. .

o codB5Fal o ST AT BYS! AP AR95 LASELO hoRcostica
acceptaia edrderr ati on. A typical dosage may be one tabl et

: . ! ot | .

It b0 endfed ot IR i e inBu g athgimplants are
formuletnst a¢ miigrgsrdergst ofaost etonadth pidueghenble artrentbiefegrsddbepolymers.
For eleBAE SRers SErE FRLHRUTBL GE AR RR RO R s v
tolerated |bydke host. Tapslard cohtathingethe asmikabid] YolypeptBETH ite invention is
paceLERSHL Ry Rip YO DS, SRR ShoS RS e coenci
increages$ eldtivs & thecest oftheypody. a function of the specific

: he. t dth o
FRTRA it (BB AT &Y oty bR, S T bub Catborets it sutabie
as unigy 20884<3970t TONRETATKANAG! BODRES, ednenioboltiRirPE Grbidermined

uentiGOROHBEENRY & 1R bFcRRL BRIl LR i 9ot s icieablaproduce
the depijed eféese inodssekintidn with & Ipaandcebiicatly waddpeitye OfiudieaaierAr vehidle.
The siRifatdr 8 Jor RN bReddt IRASH FolraS Rl Se ioh e ondee partiouiar
compagetl iemplgyederidcthe dffscioiebaratitionkdbind mhe pRSinacthghamics gssociated

: [ f with the cells of the target site an
with *hléé‘??@gr i'ﬂéﬁeiﬁonstt'ents of the lumen intracellularly. The

T[ﬁepplgarmsetaicgllma'f:awaéfbﬂne@xd:ipieﬁt@pts@nﬂi awivichicldRe aeRNESts f Bkrriers or
, uf £.i - i or, fusjon,, using various. means to N

ds!uentﬁ,ﬁ%{qet %}aﬁ:%% I%lé@? ’to g&ecﬁu%@. i'l\@&q:cgfeﬁ d%grrgngﬁlp‘%ﬁa@@ﬁpgaple auxiliary
substanegs. sheh bé k8. adiustiopend péfeiingdbgddie tonieniidg agents, stabilizers,

! I S| t e.aerosolized for pulnonary
Watmda%%%?n@s A i“%en%?ef_%e%gggﬁéagaa%@gﬁém l’cepar ed with
Tyeicaf desdgpy fn!’eitlls’tsmm:raqnﬁgits’_trdm rahgd frﬁmct?c.lﬂﬂpg th US0ahiligfams per kg
- , a endai . virus or .influenza virus, :
weight 3 SEBNERy A Rlon JSBERs! diser et ivui o taen Kabuivo to si
times Haifyoswnend gﬁmmirr_e@azé pda@sufﬁimtaﬁﬂﬁmg;é@?_tdg@?iﬁ clgy_ry and containing a
nic.lipids, such as, phosphati dyl choline. e
provorfelelt Bihe s P 8STRa R s 1 sisabe floesmak pappiained by
capsulé imateisqls shat hisssivehall éifbe@ndpH valas pyadddiles SBEI Rfease slowly by

: tidyl alvcerol, and the |ike. For preparing the
csmotBASERL ) oSt B0 Wiy e, oy
10298 skil. wiBraaklily afrectate268:d386 levEBY:ah@atysRth fUREIGT ddthe specific

I pLds., and, | unen, conposi,ti on contai ni ng peptides
compolytf the RhIHLA e SR RORNY LieciSGHabU0 Hedeplect fo sido effects.
conveniently a saline medi_ymp where the total solids
will be in the range of about 1-10 wei ght percent.
After intense agitation for short periods of tine,
from about 5-60 sec., the tube is placed in a warm
wat er bath, from about 25-



40C and this cycle repeated from about 5-10 tines. The
conposition is then sonicated for a convenient period
wofzoaa/ummgener ally fromabout 1-10 sec. and m/ﬂmzoos/oom
further agitated b t ol
Some @)%Bgﬁa%ﬂcgéorgwn%%gq%&%éo ﬁjgt%p%qnof?\s gfc%e m?,cs dosages for a given
compoﬂxﬁt?%%ﬁééﬂﬂy teeermit@blemy lﬂ)bsab@‘uskzlf irothela@ Hyoh diariety of means. A
f ol | owed bﬁ@éhakm andlco ! ntg Thi s .net hod aIIovvs
preferregmegRgis 1 MeGEHEER PIHITA G PHE"H W Gpgeund

THQ'u@@ lebk Wos’eﬂﬁﬁleg bt anelieeuletcle Baunmrhethbdolintstdsh "!(Heh@bsomes fuse

ent s For us th th
wilh g o5 551 10 o1 G N Bp CRET I GETte Bl G riggelulerty. The
liposontedr ARd| rAdigdinatitii cotthetrwiphiae roate fdrisaficieyt trat iforefusige) nmgmg various

particularly oth antim jal a ent
means i MATER GERHFnEH TS 180Gt LOAPBEE Tor SEHDP Bkt 03 Sgesctof he
inventid BPBsdried e dkignetAss Qéro@él[zeal‘ﬂdrl pbﬂ[rﬁcbmeﬁﬁ atimi|smdaeon Liposomes
penicillins, e. en|C|II eni.ci |l |i
may begieRaER i urGaeipldior ReRl dhsrihal TR e fUsiclh ¢ Pppranes, such as
Sendaid@RisCh ifillent Girus, RENI el ligids nhe@ l@@m’ﬂyn&éﬂ_ﬂ)mombidmtion of known
bet a- [ act amase i nhibitors, t?é’aos orin

posoress eV [PRSeaEHNINCAOB I R IO g on EYh7s B{gsRnaticyicholine

The ré&A&RABERSABWIl wrmm@ﬁyarm& namr10g weidRi deigs, such as cholesterol,
tetracyclines; l.incomycins; pol ynyxins;

DhOSP@JﬂﬁéﬁHW d’€§39f@d¢3ﬂ8|y8ﬁré’é 3”@ 5t Bfpheni cal ;

AR trEstrdg zaL @po%@@st IR MYSdeBire! ﬂdasmﬁbéwmll(ﬁto et al. (1991) J. Biol.
vanconycin; etc. Anti- cotl C aaents are al.so us$ta

Chom. {065 ARG epubf oar STy s SRR GOANHES BT o4 N IBY pepices

are co%hﬁ%ﬁ%f%n Mo;ﬁé@a’ §§ueo%sgﬂedﬂjrﬁ08@%hteniﬁﬁé%@m&ﬁ@dsum where the
traconazol and fluconazol. Antitubercul otic

total sqlidg Miklgs it raag%l of vk rithft WeighisRe st oS N'htea??dag'?a“o” for short

penodé b @RI ifhm %&&@Lélﬁs?ec”ﬁb!e &lpeGs BRiced thé W2 @8kt @Qt?ulﬂr@m about 25~
CTl DK2006/ 000155 included in a _fornul ation of the

40°C %ﬁtthmfdﬁl@ﬂﬁi’a@at%fr%é’&@%%gOd*ﬂ"etsh—e[h‘? ﬁ%ﬁ?ﬁ”ﬂﬂﬁ‘ IS éhegp sonicated for a

Converhéﬁt%é‘rﬁﬁ% tmﬂ?%eraﬁl#‘%"m BE&IORHS skaChRd nitlyPhfurther agitated by
Interleukin 12, In vitro synthesis_The

vortexiagit The algne & thg@ smacmé@d &Y agfiBgiaqyacHs Badingy 9gnerally increasing the

voEuméJBf%%t?tdfchH LB tfﬁﬂ)\:@&%W%kﬁw S8 8blin§ OTNIE Ridtiphllows for the
known in the art. Var| ous conmmerci al

incorpeygiigrhistd @e&m@tw@@oﬁwarwaﬁq BYEEleT or exanpl e
aut omat ed synt hesi zers by Applied Biosystens Inc.,

Beckman, etc. By using synthesizers, naturally
Formudatiarrs with thendctivei Ageiay be substituted with

#ﬁnﬁ%% He ﬁﬁ'ﬂjé%meﬁﬁdcgs thePAH: JH!&HBI@[ by deptidQTBr e (Fention may be
f ani he and D-1i sol euci ne,
formulalied stitsy @tbe{snfnmrrr@ceutga%a@waua@gnhavaﬁt@u!aﬂvf plgpeaptimicrobial agents.
Other Bgé}% %?lln‘i’éregt%&ﬂdé)g %L‘ié \/%ty 8N dntdiftics | é‘seknomﬁm the art. Classes of
ar sequence he manner of preparation
antubnoms inchigle dren@illirisn €. wn@tﬂrﬁv@np@ﬁl@@m \bcoRbIflEs oxpeling garbenicillin,
nafcnllﬁeqé‘ﬁwé‘ég @H:d t;;b%él[flr*%e nCh&mi@tioch! Hith9pdBYad®inase  inhibitors,
vdri‘ous pep tldes or protelns conprising
cephaloawm; eeng defantari greiddolin.e sefuseximendhenplaciiieh &ie; agarhapenems;
f S d or e.
monotBBHRE, | AindaBieB SIRBEicbS ) ATDRest! TRqrfbins; € blymydns
sulfonatnisiekf | qidndlenesnt q:l@‘ﬁmpbamlbajxyme‘gm@q;@lef ofpeciinp@Ecin,  trimethoprim;
on, and the like. If desired, various groups
vanco@g&ﬂﬁégbl ntroduced into the peptide dur i ng synthesis or
/esrur- ingigpticeagenissze also ushiuG incilding\pelsenesi aldi AgPReerdtimEys nystating 5-
f]ucosfwla%‘algz&%ﬁo gt r%lcﬁna?%?]f nJ{Bl‘Sl %2&1%8 ﬂ‘ﬁ@éhef%@! A‘r'mﬁ@gerculotlc
| 08t hers |nes I nking t
drugs i ioglude rigriniscd, cethaolytp!, g&twmm anﬁ OffErnAg!. a%t@l@@e%‘oﬁﬂay also be
esters, am no groups for fp&ﬁn_ng am des, and the I|ike.



The pol ypeptides may al so be isolated and purified in
accordance with conventional nethods of reconbi nant
wopntshesiis. A |ysate may be prepared of the eXprad&0edn001ss

i a I i P excl usion
mciud&ﬁ?% a8 ?%B%lgg n oY ?l‘?e{ &n é to%%?ﬂo!yéés&@eyo# e HH, %' interferon
gamﬁ@hiummgpapﬁ@ctomipfm hn@ﬂeplanﬂﬂ gat i on technl que. For
the nost part, the conpositions which are used wl|l
conprise at | east 20% by wei ght of the desired
In vitrprsydthessis nore usual |y at | east about 75% by wei ght,

bout 5% ht nd for . :
PE APl BE b PRl Ao B 165 g v
convenisinghtmethiods rad atdvan irt thecamt ‘aaﬁdmarﬁcsnmaicm ephthétid Bgparatuses are

: t of t he d and its
avaialls 8P St BUERRE btiels Reslbd heSions Be. pecigpen. ot oy
using gyrdiresizect, alatyraliyt @icnrridgiameiho Eeidsl mﬁyebmélﬁﬁfﬂited Witie Bhh&0ral amino

acids, it[la*i‘trtﬂljl%ﬁy ~%Srﬁ1|5 %}L afrlge rg%?e?dgs}l l{)ﬁe‘nﬂ‘\ %%T@TIS pe ts{fﬁggc;somers
side chaing bawa@diftemnjdsmgtmmmsﬁamﬂbnéﬁtw addlitite vies Th@omar ¢Lﬁar%quence

o L 5 R 53 o e B s o rures

and thbékngs. Exanpl es of animals are non-rumnants, and

as G orse a .. .
GA0A Moo TG G aRieS o REBERPRAReF oF BRne Pufeiin conveion
functioaalltmlfan DTy reuoia b emimmgfcsjps i axdﬂermr@rbgt&&feeia}nme formation,

e, oL a3 S8 FOPLTR MCAR TGS, 98188 o o
amide fpromtiory apd ¢ss fikend sovvs) poul try such as t ur keys and
cludin not limted to broi)er chicks
PPVl Al R mte Bftrepdines Bre,Berdiip iy su GRS or during
expreskipni Wisich Etbovs abrﬂmhmg {Thehet afofechieedbras af Rerlcs ormesiybiefes can be

paun p ture,
s 5008 AR RN o PFERRAS L0 Lt S, ey spurs o
formingainidek or Iastetsh emirzegrageoioionging @ntitles, aRY etliken t he

t | al t.i an be f to the aninal ]
R AR TR R MR —
methodaa@ftrecom[smmteiyemeeld A Iiy‘a;a’@ ey be Wép’ﬁre& abpgi ékﬁf&sssoh hst and the

cr e int minwhich it is
ysate R ERoR  e BB G e B ligranior Lo s TaPheses,  ariniy
chromeddgtaphy ey oﬁhsr meﬂ:flcaﬂtﬂf teotethue\ebt md&ﬁcbslﬂ edrt) Wﬁéﬁ&m?fi@ ons which are

used \Afggc%r@a%sé@g E%Q‘J{ontf %5@9)& I§9e§@ ?;{chc%%gnmérg u%ua!iyeaqcsieast about
75% b}CWBlghnbmjeraplyyat Q@eﬁatﬁtﬁ@%%y%lgﬁt R @14?@8@%@);0 plifboses, usually

r he antim crobia
at leas? eob'é&%{%}é %‘F eégel'gb lrbﬁe nalto |SeaMigANis 7rglategb to ghe method of
preparﬂ@n @Che %dt@:ﬂan@rtsaiunﬁ@alsh 9874lly P eperberfi@iea M RAb Md upon
total &@J s method. A well-defined antimcrobial polypeptide
pr
repar ation is advantageous. For instance, it is mnuch
easier to dose correctly to the feed an anti m crobi al
. | ypeptide that is essentially free frominterfering
Ammaﬁpee?gm am nating other antimcrobial polypeptides. The

Therprextns enveanisrew hito direbel ol RePabd 'f(g'%s?ﬁ g He Pgl?pepndes having
nd const

giﬁif F of optai ning consistent a
antimicrq EF% "Yaly apHE! feethats WEY ypsofo st ﬁ@rgp%gm@s@r@efeed additives
compridas e amﬂmﬂ:réthgf piepeptks of frRGhvenkigh, the use in ani mal

r, .the antim crobial polypeptide need not

Tg%?ﬁr%@nnﬁal 1gcludqast alh@yméls includipp lgeaptteingse R¥gmplss of gnimals are
non-runinBiets, SasRinihartdWudn B8 o NBkeBhndHordBsC IPRbaHicutar embodiment,

tide preparation.
the amr%a# IX% IP on- rummpant gmma! Non-ruminant animals include mono-gasiric animals, e.g.
- 43 .



The anti m crobi al polypeptide preparati on can be (a)
added directly to the feed (or used directly in a
wonrze@iorene process of veget abl e proteins), or PCb‘)DKZDOGIOOOISS

s o egTebite B BSARAEIE Sl o PGS B g gty i

turkey@élﬁm,m&&nt(mmmr@ bLs lmb‘sl&mtmfrtb Ibyoiled deicks, ayetes; Yosied C@kyes and fish
pr ocess). The degree of purity

na.tr
(’“C’“dlﬂ’ég’efi‘%{é@“@Bg@@a brs to the purity of the original
a3t iefinCleadi @l fepal apeRkitide reaepasrat compoundh erémratinge dnixture, or

accordin ove, crobi al
COMPOSEPY BURP %oft@r ﬁ?@ﬁ%ﬁ%fj(f@)rigta% Phanay H Fnes of this order
Infihera@aidcusiaingrie he inwatioh e antindbiobiah ablygepisicnggn be fed to the

reconbi pant et hods duc y are
antmal&g{org,oafg&ﬁqsynuigﬁegﬁ%@aﬂh sﬁ’ ﬁ%%} ? 'a? orFegje much
|hlaqﬁetrcutaabﬁ+moﬂmmttn@ amambz@biaomm@mde hie treenfioirmiire wioibi &lis added

o e R B B S B A ARl TERISHAER e

the anﬁrﬂ%rdbfakl) l@)@]%@}ﬁ;d@%}féﬂ@#ﬁ(ﬂmm theadt 56v: mn$ weEstermifed byiza-exclusion
veget abl e prot ei refers t

chromg BREBRdS S SABIEIS 1ot 1 APSIAEr off SFehPREiGe ergpciments the

antimitrBShlsBmeplicd pRPhrADE isptGdat 60,06 BOLSE, fa8060,002, 94, or at least 95%
originati ng froma , vegetable, including nodified

pure a5 dgteaningd SR HIHMEECh- deri vatives. In particul ar

£ Radienmit ﬁqtzrﬁlﬂ@biapp@yrﬁpnd@ prbeantionts dhantggetabioe instance, it is
proteins is at

much Qe 060 SPBPEINE thaye BRG0P ekl dist s SSsthtaly free
from r%ﬁé@# 838?@83?‘56‘%’%%@%“*@@”@& polybbpiR2 006/ BET dBe correctly
an

refers i GHYSRALS TP G R LS P FABRSET| PEUTTBER S, and the
capabﬂyltﬁgbﬁh@ﬁga%sa Emo.@lola@magswamdff&ﬂaceae such as

soy bean nea n meal ,an esee

FRee o B i SR 5 SR ABT PR BORRR 1egl/Byog dat pure;
it may"ﬁi@”m@iudé rcﬁﬁéﬁ@ﬁzy@nﬁeﬁﬂh ewhig aBts |chotx1hebé asirhgtd an antimicrobial

baceae, e.g. soybean, |upine, pea, or bean. In

POWPG&F{%‘E ﬁr@npa'f%?’ﬂl cul ar enbodi nent, the vegetable protein

ﬁ%‘ér‘i’cﬁmb@bi@%@%@tldé ﬁ)ﬂéﬁaﬂeﬂl@n @En bEWs aduleandi®cf ta the feed (or used
Chenopodi acea i,.hagc

eet, s
drscligin g %ﬂf?ﬁfﬁé’m oRoRERS e a@@%s?’fe\?‘éb ar ﬁﬁq%%\&q%ﬁ e it Bguotion of
one é}r thdrdPeaReddiatN tofpbbiagss su&ﬁ)yébeaéed sadalityeef er r;mlmxes that is

getable protein sou exanpl es of . veget
subsepyY, FGEUPOLE Hed Bbr A 9" S LRO LB D TSRO W BaEeares of purity
describ¥® ab8d refefPkd end BOFit)) of theC&igiranGniMigbbian pdieeptide preparation,

anti m crobi al pol ypeptide can be added to the feed in
whethgiysedgicrprding tP{a)d (8) 8%iVat i vel y pure anti ni crobi al

R@ﬁrﬁt@%‘dl ?@lyp@ﬁtidenpﬁgﬂﬂaﬁéw ﬂflthlphhtlert bﬁth|§ @i’dmrtﬁnthmtude are in
intended for addition to _anima

perlcRir IGHEtR PG TPeasth BRI P 78 O BFEHOIEE. PHEFg e ot so casity

obtainRl &midl 85 shigect BN Rlchfreetd: bb&hﬁofb@f&hﬁriaa@p%bntth@ antimicrobial
present invention relates tq co OSItI ons for use in

DOEVP%@P{]&% pregigqed bydraditioga! Tarmenpigtiopgasdnodsnd ani mal f eed

QQ@H érﬁt‘rﬁ%§robi%l ﬂoly;ﬁ'pﬂﬁé ﬁféﬁaraﬁ@@ﬁiaﬁfof es0rkd Be ankddwviet otheadnzymes.
pepti d the inventiaon e ani nal feed

%H@ , t{amgi, &€9 %tﬁlb]phgm'iﬁfll'l}ﬁ/ 8at4YSER NEsip drers: o | ays POTgRRUINg g composition,

prepaﬁﬁlemr%Wu?@%di in@Es04t léésﬂcﬁléséroféﬂ?dé\@k@ffr@rmch‘bir@matmg from a
tam n, [or at | east one trace m neral

vegetﬁl@ggfsdgﬁ@g Mf@dmrﬁ’@r@ andpg{ptpweqieriv%\quo Hb;parhcﬁar embod’El ments, the

proteih %ﬁgtgﬁﬂ&flstﬁé V&gatA1E BRGNS & aR1eBsICR), 20T 30130388 Hr BO%AMAR

Vegetable proteins may be derived from vegetable protein sources, such as legumes
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stabilisers, and/or at |east one other enzyne sel ected
from anongst phytases EC 3.1.3.8 or 3.1.3.26;
woph@mnasiees EC 3. 2. 1. 8; gal act anases EC 3. 2. 1. 39T/Da20dan00153

‘and c@%ﬁdqgﬂé% ‘gé@ﬁg 1%% f%éﬁfﬁ% B?réeo ?rt1|1esd ga ﬁ'ﬁq‘g@e( (keguminosae),

Crucifdreteam dChdnopeditarae, antli Rvaxeedi suchpas ysog idaemeal, [upin meal and
rapes aerﬂé‘a'i ations). Exanples of other antim crobial
ol'es (AMPs) are CAP18, Leucocin A, Tritrpticin,
Prapedicilar embd'mraleaﬂ; ithrgy, vddefahifes bmienOsb@pé s Mmasati frad one or more

Lehrer, 2000 variants, or
plants'}!‘?mesrghn %E?%er edf %\ﬁogrﬁe@e RIS %\érﬁ’ bbi al acti vi ty.
Iﬂmmgheegadrbufet hmbodint=h, un@ad;gepaﬂley pefdin deSrcé/?EF?ia)tem &om one or
f i gant eus As | us .
more {138 BEAG AL Sl Po BRI SR nel Bt AT hifror e sl e
Wﬂechxamnl@ of vapttablenyatein saotcey ateyrapaseedi s6d esethgen WO
4 9 O 0384 Usual ly fat and water
§(§/b8%| g W ?%r[ﬁ\éﬁ 5%98 e'ﬂfof’rrcﬁce mnerals form part
Ofheaexonmed d)fe/égeqabbmrﬁtelnrﬁolenﬂedre‘ &Hreﬂ'éiléudh Nbdrizy! \lhﬁeat rye, oat,
cro mnerals are usually separately
malzezg%?@dr‘g%]%?%%rgga@d Ei t her of these conposition types,

Titeemntienicrbbileblydebhideacaras amaﬁrtobh@geéamh YRg nx?md ®e iOds a relatively
a Itive of t

s BT B o A BT Ao 2R b adtin

animalai@dd i.aen dhe tfioren Dﬁ‘@ah‘ial deed sdditvicendeth §9the s42aW pre-mixes for
ammai%gg@/ 097110, PCT/ DK2006/ 000155 being incl uded (or
prescribed as having to be included) in aninmal diets
Jma ket aspetidhepseseht Dyv@itiontrelattd 10 YompbsiBorRabE LSs! Inddival feed,

00/ 0% (% ddi t
sueh agﬁg%aﬁ P?ege anofrﬁlﬁgfe?eg g%‘g\f grQrgeEfﬁgﬁnggraprlerr: \;gsper

Aifaet fformh tmvanngucaolaalmmlypemﬁieu@“lftm;?inh@r&b& %lé RXAFESPaRitives of the
t
mvenﬂ&rb%érﬁt]aﬁo%qg%%n fﬁFX ﬁ%‘m@,ﬁ%{ﬁ{ﬂ aa /O%ﬁh ist? g%e: ngrnsz!@{eewtamm,
and/or i least aneice Blaerpl, esd/of aM@és@ bne olagld reinga anmi ns ar e

bi.otin and choline, vitamn Bl vitam n
ﬁé@h&g} Pufi, 5845l dngff»‘%'ﬁmé ki PG (R ot WAL ©mpounds,
stabilisersy an@ar Bt lpasit dret @maﬁéﬁymeﬁe&mﬁ&ﬁomfarﬁ&@éﬁpﬁ?tﬁ%saﬁié 3.1.38 or
r anese ine, seleniu
313280 idea FC %ét& SEle R, Gm7et s A e ELifanases EC
3.2.1 4phosphor us and SOdI um The nutritional requi rerrent s of
onen xemplified with poultry and
i B BT Bt S E Rt R Sehttdaibed Ipsensd above for
antimldﬂm}mlpbiypemﬂderpe@urmamept nmeans that these conponents
n the, di ztwéjn t he concentrations

houl d be provided
AR AP AT B PRBIEED PR it AT Adcooin A Treptcin
Protegardd; i hmgatmf CElIelfimsﬁrnV@ﬂéplmfl SUBHIRIs| REdsEiin |($@E%rt Q%@ré?f \%E)OO) and
indi vi dua onents. spe in Table A of
vanan’{%f? gggggnts'ggerp%fdgq rs:g'f?éa”?réﬁii‘@'cr E’@L%‘Ft'VBY one or nore
E@émpbamf oiifiert aMfur@l bblym)tld@s! f(!:\mﬁ) a%@dtgégi\sfpgfgtﬂﬂlstﬂﬂgé&eus and
een individ

Aspersfi oIkl R &Rk e W i Yo e 47 TRTRe R MeERgd pitaferetain anifungal

activity] anddisaichadlin WBMB@%Q hd Webpidgskaisn  the additive of
an anount as to prOV|de an

i.nvention i
qu g’fyefataaf@o‘ﬁ%f@hffﬂ@? Sieing rAsvelt Aetrcengeraiiosat radt ofra so-called
prermix amdanﬁm fcf)mdﬁjatloﬁ to @ B iHeYdhs rBscr Hidk Bis Hr&u at]?%@ﬁ@rat%ly added
i nvention also relates to ani ma
to the f%%cﬁ,ggé 61?19338 CRAINpgItion Bwgs. when enriched with an antlmlcrobfai poiypeplide
of the invention, is an animal feed additive of the invention. :
In a particular embodiment, the animal feed additive of the invention is intended for
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conpositions or diets have a relatively high content
of protein. Poultry and pig diets can be
woharsaotgsi sed as | ndi cated in Table B of V\D @tfrﬁﬁ@ﬁ&}ooelss
col utms 2-3. diets can b charac
being gk R8dped opsbeR PRV B 65 e Losr 8N BH ki idrfppiovels of 001
to 10. 0%'%05@' ﬁéﬁl@l&ﬁ@ 05 1R bl0Ys, draue t@ 10% dE n‘naanlngrg additivef psr 100 g
200- / kg ani mal feed conposition according to
feed). T%lﬁﬁ%ﬁ?rﬁlaﬂaf S5PEM%E§de protein content of 50- 800

Tﬁé&ﬂbw@@dwéﬁbﬁBﬁﬂ@@kﬁm&ﬂﬁnmameesafﬁbeasmmpmmmﬁs
anti m crobi al

Examples offat soluble VIT%{%{I’]E @reayliiag}i?é‘ }%i?é“ rap% %:émEIEu agd vitamin K, e.g.
vitaminX®t ei n content i ndi cated above) t he ani mal feed
EHoT RIS §1SHBIG SBHAP QBT BB AT g; DR SR SR Wimin B

vitamin®$2, Q/ﬁérﬁlnlﬁﬂ Qfac:@l Hiee8d ahk @antaﬁtdémteﬁe ¢ o4 -Bnpartifothenate.
avai | abl e phosphorus of 0.1-20Q g/.kag; and/ or_a I d
S PlsRtO AT PG A8 GRMGEsaconG) Icd: oA opdle. sefenium, a
cobalt.content of  methionine plus cysteine of 0.1-150 g/kg;
and/or a content of |y

0.5-5
S ampIa 1 A BB RE o0 L e PeaT R B SRINbo) | sabl e

The ntﬁﬁtﬁfngyreq%fré’fﬁ@ntﬁfo@&i%s@ cmmemm(exmlﬁwwg?spouitry and piglets/pigs}
ei ne, ,and/ o i ne

are IES’EW:{ tim ,T ﬁblgrﬁ,ofo\ﬁl@ g}/B@%‘Tﬁg @Extrglonalsreqtﬁreg}er% rr?eﬁmsré%q\t éﬁ@e (fon’?ponents
shouid ¥R ;9&%@&1243 nd cﬁet iR 1@ con%wmloﬁg pidektedi s cal cul ated as

t t d ct.o
Ipiis aatye, kg A (esocsRlie 6! B8 Niadon SomBRis RLLRpe ©f e
individdisl cgﬁggﬁéﬂtﬁ%cmédtlrﬁ‘%ﬂi% &l sfahd oTEgaes, A%eé@tén@means 4Bher of, one
2006/ 097110 PCT/ DK2006/ 0001 i % A1l fifteen
or mongedtheEe & WAnal {§ee ordew il SO )5%% ? & b ﬁ?erbrqf i 9

individd¥l 2bMipbAéhts. Cﬂﬂ&%‘ s?;bé:ﬂcally\ﬂﬁl%l eﬁgéém oRE)ndiidizhbohpsait & included in
energ { can be cal cul ated on the basi

the adgilE LA BPTRER M 4D 2 SEVHGERUZOTIRe Sy hiEchpsniation within

the rarrg%wm@é%e@m dol @h BB & cOURRINE] dricBRINPsiB Yl ma[enm rition,
commttee on ani mal nutrition, boar%gg ﬁultu

T irserent r BxeniipB h alsgurRiFeS iardoRadl f Animal feed
compe%%ﬂé BQH%% hQ/eCa relﬁﬁ\feiyzhl@h cBfdnt Breprbtyi erQﬂlﬁryTatd pigadiets can be
Val ues for_Poultry Feed-stuffs, %Blb%Ad ; b
characsatret o aidicgisdl ¥r Wal?ies%a% HCa R DR i lets can be
charac@@rf%léged'sgiﬁﬁicatgﬂ‘ e cDehines lormds Taflead | E@hﬂdﬁﬁdﬁel $dchPisnsdiats usually

00i , nlnﬁg | SBN 90- 71463-12-5. The
haVe@d‘FTe@%lf%FC@féﬁthéﬁ?O 1848t um avail abl e phosphorus and

m:‘ﬂﬁ‘n @fékeg%ohﬁ?oﬁ%mé&b&hn@i@'tf@lnv@‘htﬁn‘h&eﬂs?a @adietgdoaénedorﬂent of 50-
asi s of d tabl es such as Ve ederta% S?
800 o/lja e AENerBpEt CCUPRRTFFS BHEAS e ROUBI bRy POYPeRtce as Cialiied herein.

i-‘*’@rfﬁe?rﬁfn%a%f}?&r% SilerMaRdetyaas @@d&%ﬂoﬁé@ﬁé@ﬁﬁitdd&nb@iﬁd above), the
Central Veevoederbureau, Runderweg
anima)_igeylseaapositornpabe Anyagon 33 a P?.ﬂtanfpefr reiplieble energy of 10-30

MJ/kg?Qf‘?cﬂgt‘ Tebhient a8t ofieed GRIMPSIdr izofdn@dnt bheavailable phosphorus
enti1on contains at |east one ve et abl e, prot

of 01p2Qﬁ &i/e; s ea aePniRsYt | e tnelieiiee of -&¢1PP| 9K r?ﬂ&or & content of
meth;cﬂﬁﬁé biG8 e ®Basts B0 fkg; hﬁ@o%‘bﬁéntf&%in@m%m yiag. of

nvention containS 0-80% maj ze; and/ or 0-80%

opagtieug Wmer@s 70esomenk o of rge{cakvcal,sa@e ﬁ‘?%%aFmé!? ‘protein, calcium,
phospgﬁﬂfa%? cﬁ» %&ﬁ@n;ﬁé‘ﬁlb@ Ey&e:ﬂ@%rﬁi%fh&%ﬁe iRahin @ydrerof ranges 2,

and/ or 0-20% wh Ani mal diets can

3, 4 oeb . Takke H@ﬁﬂf%@ﬂ/@ﬁ%@ &% 2lsh feed (non pel | eted) or
@ﬁldeﬁfr@t@i 13 ?if;:ulgié‘a' ir¥gen (‘i\‘?@ndﬂdhb@‘é%/fa&@&osﬁ @6 Be.arrade protein

I Ccl ent annunts of essenti al ns, a

(g/kg)RiMh &rleg) ¢ 2% Thaduieapeaconiel Fgletmines e M@@%}mﬂzﬁi@q fhonc.
for the species in question,.Enzymes can be added as
solid or liquid enzyme formilations. For exanple, a
solid enzynme formulation is typically added



before or during the mixing step; and a liquid enzyne
preparation is typically added after the pelleting
Wstzewoﬁhe enzyme nmay al so be i ncor por at ed mp@ﬁm@d@gmoo}

o, B! U O e e PUENDR SERFRS LAl Bremts,

Washidfted goy per kg diet, for exanple in the range of 5-30

TR ETE e B el be Sl f TBSvea mpin Nt

requnreﬁ{enf@lg%\nﬁﬁe tnthg f9lsk@whingn 61%384 BUScdnshaiagen saf@asitition, committee
;o or
on anigyalgytifgpn, bgprd Oftarssé@@mf%ﬁ@@@nagé?%?g?‘fqhn%ﬁm%ﬁl?%we‘r%%ﬂdsw Press,
Washlrﬁgibr)/nit?@t ifie 2@5 @h@ltme @@bp&ﬂ'u Tane ott{ BRsthy VBRIEs A6t REUMNNF ag-stuffs,
i mcrobia de prote

SpeldegiHly (HEERBLI! POy Rt RRe 2a BUPITILG 186 baPAntekiiden, Te

Nether%‘ﬁﬁﬁ’(@#ahé&{bedﬁﬁ@oh% S RRGéT be Vesddnitigey. IBBN $e7 pg3kfa-8d
anti m crobi al pol ypeptide, is dﬁ;erm ned

The| digtany cggi@g‘yof SasuTh vailablg PRPSR GBS En ﬂqiﬁ%eﬂﬁs in complete

animal TS 1 @i @ Tate @D tRSISRWSHf feddBbRBLER &8¢ VobAledasitial 1097, 0fegevens
the feed conposition as such is alsq determ ned u

over W@l%%S@@gWGIII%dV%WGfQ@@leEgl ypederwaarde,yan voedem(‘x1 ddelen,

Centrad‘@é@fo@ﬂé\%bfe%ﬂsRuﬂcléﬂNegj@m9 kN eRBtad NSBN QU—DQB:@LH 7
pepti de Broteln eed is cal cul

1A a@a@wfﬁrc P e@m&m@ﬂ@e PBi At ﬁﬂ?fﬂ?%&%@faé??. veiigp captains

least oﬁ@bé@#@élb deotdh of Fz*ofbm §b|.fr@@§|s dadbtbbyes. OF course, | f
nple i s avai he anti m crobi al

sl Tpher PRTER AT ﬁab@%@e$tée$%awmi REG OIS tf%lea hﬂq@vent'on

contairfsp@—@t)% faBat bﬁdybwawd% hi¥NBAG/EF OmobhinsesarRbRY (omo% Barley:
WO 2006/ 097110 PCT/ 006/ 000155 need to

andfortoh@"/aﬁ@ﬁsmcfl@bq 40% 58Y5RFE PRGNS O tve Tis @@l ahalbr d%os whey.

An:maiQﬁéEE%h el dg) BeRharfR @8 bé 68 feedShen pbildiantor @@uaéuifeed Typically,
epti he present invention also relates

the m'llﬁgcp @qi-éttﬁféu%e gbtestadsuEficleshprPrdiia gt asenal \@ﬁ@éﬂﬁ ﬁ*ﬁsﬁ migerals are

added %E&Sr@in t9RSE 3 ctichlidhse®r e PReiedin heddtoRS Er@zyf'ﬂerssdan be added as
nucl eot’i de sequence consi sting of nucl eotide

solid opfquisEeyaymeNemylatsme) ey exegle. asefid @W%‘Ofr@;&@j’qw N@*CP“V added
beforler dakky ki H@lr% s_t@ﬁ‘cé?\@'é"&%@j éh%ﬂ@ pr@ﬁ&ﬂa‘h&?lsctgﬂééigféd@@d after the

pelletlrsaty;;n 6%@%%@5@@%@ lscfefpors*@@ i B Togy q@ﬁ"ﬂ\fﬁl%mé%Wdes
'ﬂhetfﬁwaﬁgniﬂfmesg&de%ﬁ@n% R d@EQ whtbh N6 1&19@%@@)’(190@ mg enzyme

I gnal peptide consisting of amno acids -39 to -19
protemsmkg Digidon oxasmple ety rayIRof izﬁo TG ENa6es Belet PeigasABAl diet
'I%%C%ﬁtpnll}@bﬂafﬁ gof?g&tld@ NS ]D% Qnﬁmi%%%ré@ nﬁ\Qn%g%r ﬁﬁ;@é’@'f Wl@e %llowmg

nal pept i consi stin g am no aci

AmOUNGE ISBONORNES) SEOY 2B NCP-98-189; SRR QQOO-Q@ 05-80: o 0.56-10 - al
these r%Hﬁéseﬁ’éth #omg ah@n@?bb% pSE il H@t&ﬂr p@F‘ Q%’f@e@Qp&nf' gnal

consi sting of amno acid SEQ
I-J|)CD qimrggmng,uag e@@[tlmfégbqu pAYEEplics pgg@rq PEINES dged, the antimicrobial

po]ypeﬁﬂfé)% Bgnf?edsfrgrﬂaﬂhep@% 'c@ﬁwg@@iﬁ&ﬁ Sérid"ﬂueogp@ﬂcné’ct@ﬁg'/ Ql)$ the purified
SEQ | nucleotides 1 to

anﬂmlcssé@aﬂ mlmmgeeﬁc@@emn%ﬂ SEiEap ISEyENidasen éest Pwrommlcroblal
actlwtya'ghl@é?tra@@é dad a@,lQaaﬁsg Th%oan%fmcﬁﬁ%l dc@n%fztﬁe é&dd composntlonlas such is

nucl eotides 1t 6 of SEQ encodi ng a si
also dplepringd usthgsihetsams @$SaYaﬁW1@ﬂaib@ dasis4¥ hese é’fefeSEQaifonS the
onsi st ng
cossst P e i PR el 8L rduanages s L 19
BEGATE NONGpleSEmplY fonEtemiinGEg Aminicobia peerRilge roteln in feed

addnttv@éoﬁpédﬁ'fe 8‘?’%‘3?@@%3%\/3”@%”9&‘ afd dRtmBloHid p&y&bt]%@sed for

preparlrtg thm@%badd&wem@cthq iged, tba SP%C'flﬁlﬁEth’fty Is%etqrmm@)f&qn 8ys Samp!e {no
SEQ I D NGO 13 encodi ng a propeptide consisting of
anmino acids -18 to -1 of SEQ 1D NO 12 or SEQ I D NO 14;
nucl eotides 64 to 111



of SEQ ID NO 15, SEQ ID NG 17 or SEQ I D NO 19 encodi ng
a propeptide consisting of amno acids -16 to -1 of
WSE@ﬁIODJHNO 16 SEQ I D NO 18 or SEQ I D NO 20; PCT/DK2006/000155

nucl e 117 of LA iy -
need T%QL{S%%@ qﬂ gp}yﬁaat:g? frgﬁﬁ% lf%:g:\%n?p]ofgigﬁ %p ih%gag? mg@Q
ID NO 22; nucleotldes 58 to 150 of SEQ I D NO 23
. encodi n ti de consi sting of amno acids -31
S‘gna'lpﬁpt'ﬁeég %E%’ nucl eotides 64 to 120 of SEQ ID
Th@g?&eﬁﬂﬁ%tlﬁ@ afto r@léié@ ephicide acdsbsdtive ainmisinga gredsicoding

| eotides 67 t
2 proteisEaeT B INKSY ARt T & TS ES SO Gt Py gd ahpfieotces
1 to 5AGFdEQ 36 O: 1, Srd ISE@BPSNQ B3 Nowhefm nntme'rg@neeaslo NO:9

foreign to t he first nd second cl.eo
encodinth@ S@P@'sf@ﬁ%’d?f RSN Aned o OF STLE 28 o SEohb N SEQ P NO,
SEQ wﬁmﬁf@@c@m V&S E OF SEand meconhideides hastB3egISER 1D NO:11 or SEQ

onpri sing such nucl eic acid_constr Th
ID NOK A pBradiiS #1096 PRlige Gl AGHY FH° 319 0 ﬁiﬁ%ﬁ% NO:12 or
SEQ mfr@?%nﬁ}@mﬂéﬂe@mﬁ; ggzof sed lm\r\ta:o gﬂ,gsaazcm a0 €T oSBT NO:19
ce unaer condltions Sultla C
encodinhé §a SPRtde SPRFIUBY o SETRRAFIAY - s oBERRU"H, 80, sea 1D
No:18fdr f§E§Q A NS 200RGIeiRbeatbds3 §feaaan|@esmm eh@dipes aljny! peptide
| inked to fore%ggo%enes i nd

| th ot
consistingreirasning agiden B RecORbMBAT Gretiplrot Rt RosRdp No23
encodlﬁf Q‘é%"r‘n‘éﬁﬁeph@é’ ehnsistih§ oV‘Qn%@%@(o@figfiMSE@B@@MO%@&%OM@S 1

her” control sequences_ are described su

10 63 o 8561 IPoNE 25coPRNG ARGFLLTICR COIGHAD  Palacids to 20 of SEQ

iD NO@’BOB?HMIQ&CEE@Q' fén@G 8f SEQrPSIROt278dndoiBgadrsianalt Riptitie ¢snsisting of
L%dot ein, the pr og@eptl de region is positioned
amino ﬁ@sﬁ orpkOESERAP NFf¥inus of a protein and the signal

and a S&IBhH %ﬁclé@tﬂie"ébq‘u§ndé°@dn%n’sﬁﬁ@9& nd@@é&;dé@% he150MA®EQ ID NO:1, SEQ
term nus of propeptide re rotein

ID NOSaRF oo SF 8| BGUOE & SH MO0 SnEoditng Fapefios c3isstng o

amino a&ﬁ@t@ﬂ 2 -1ic3 9@} 1D RBaNSERRIeND 4, @E@fEENCI@ %cs meeic:8 er SEQ ID
of the encoded product and, ther

NO:10e negepiiss &4 opEt PSS 61 Ngopegt SFsb.10 A Bréerihg 2 propeptide

COﬂSISt-quOftEﬁ’ﬁlﬂb aBHLA 1%1‘ %EC?!@CIQODE@S@%Q\PD NZD: “IJD‘D’(L@Eeotldes 64 to 111
ept1 des conbi ned formthe encoded prod@a?I
de consnstnng of

of SEQrIBY HPHS. HER mmaaeorr%wa NBoly pegntine

amino %QP’Qr L6 6 a §OSBLNBINGAS CSEQADINGH 8 Y SFIHD @ICR20; nucleotides 64 to
epti de sequences obtained from at, | east

117 of HEQ AP NR: 24 rescedling awperenlAe GRBSIHININGr AHARCE - 48% -1 of seQ 1D
NO: 22hﬁ58ﬁ&|d%9%sto°’(50 B‘faéE@iQth@Otzheerl&géhg%eF}opeﬁfdét €rRBting of amino

er 1ncl nat ur al Iy occurring al

acids €iiginebobBEQ b HOnSugbokire hdad 2hedh PERel HIOSEa sHoding a

propepﬁeg INREE B BhiRh BSids PIelerall 96Q I NPLe! & fudebtides 67 to 144 of
or none or varil ant ther eof enzyne, recre{%tr or or

SEQ 1R b1Q:2 B ancading 2 Bropeplide; qgaaytlr@rof@m!w 8eids rraot Of 8FQ 1D NO:28;
wherenBQH&gér‘fé is fé)r% S‘?\ RSB BHRLESH :ﬂ.ﬁﬂ%%e sé@&n@é@t einis
X1 dor ctase, transferase, rol ase,
Theopigpery dnvegtion |at§9§@iaTG|Srio aﬁc%ﬂytémﬁn#@%@re%ioéfv@?ﬁ%é%aﬂd recombinant
host CQ%Q%F@T giﬁg%u% RL& %8 akig c@rﬁkt@ﬂsn(’pept i dase, anyl ase,
car

ase cat al ase, cell ul ase,

B ptasarstemvempn rRise reife:tw ko Ftiadsiop PjRbisiPet 3 RFIPIBREWNsing (a)
cultwagﬁg?éﬂ(cfh' ?P&%Hb Prost %ﬁﬂ l%o%?‘% ncﬁﬂu&i@%uﬂéﬂal@%r‘%ﬁb@ﬁﬁ@n of the protein;

act05| ase, ucoany ase, al pha-gl ucosi dase,
and (bbem:@vermgdb@@mﬂ@zse i nvertase, |accase, |ipase,
TR ARE 085 cof 1 ARES R ﬁ@&hgﬁc%% mQ | Y Mt %k&ﬁ@’f&elgn genes
per oxl dase, phytase, enol oxl dase, proteolytic
individealiy it othetoesmirol @@geﬂoesw m&@mmm%twwﬁwig@r sepf fa‘rﬁ@%eﬂces Such
The gene may be obt ai ned fr&y1any pr okaryoti c,
eukaryotic, or other source.



The present invention is further described by the
foll ow ng exanpl es whi ch should not be construed as
wbhiz2nestaongot he scope of the invention. EXAMPLESCT/DK2006/000155
. Cheni cal s used as buffers and substrates were
other Opiteteegrencep ARtRtcEbed sutral Aagesorbageatier.gyhate both signal peptide

and pr@é‘b’%’éﬁe}gbn?@@?f@%h@ el arﬁ@%rh‘krﬁl‘é%ﬁ ]:chtheiW Bl ;ﬁ&!}&)tld? region is

mari na rary was prepare fromA. nmarin
positiopgy gext & iecaraino teuminwssof pupTPieineand the @ma&vagpt@pn*eg@s iy pekitioned

nexttcﬁlﬁ@'aﬁ"xhu% téﬂn@ﬁ@&tﬁ@ﬂ%pé&%r@gn&g to standard nol ecul ar
bi ol ogy procedures. detail ed protocol on the

Terrspigin W@bé@sgatwarprbféemr@lmaua i eHwskzalpl e tefm “protein” is not
meant hé‘ﬂeﬁf tBQéﬂebeaé s;ﬁ&ﬁf%ﬂéng”llﬁ’ Bf the %hb&{éd\sﬁ%cgﬂ éﬁgtﬁ%re}g?& Ledompasses

used for cloning wa
Pep‘f'dfi?epif%?tepimSofanﬁma@m( sgae \mro@/rmunb@@o Bhﬂqmashesﬁww or more

i 2066/,0
oS SR, 19504 o IR0 A0LORON, e et o
polypepiiss INUERT CRMBEiT 8l COFEP‘F@ioPyOf paital Ee,rowmmmel prbimmﬁde sequences
obtarne%' fehas Qeé‘s\pm?]fcf f?&éﬁ&ﬁrofé{ sIaERd ﬁTcHepé%%PFe tlgec n%lﬁye%sgous or

cloned into the oni ng sites
native fedigl hosigeell aRipteins fviass Mclusentatinaly Dh@urhusmmﬂelsd gl asgineerad

var:ahoﬁ%htela%&!f@ﬁlemf ﬁﬁ%ro@ﬂ%&%ﬁb@ﬁ?r%l sites needed for

cl oni ng arati on of pMHas7i
Pf?f?*’aébbﬁ?engm@ﬁm d@lﬂAﬁﬂf e Qfe\(ﬂﬂ@ﬂt theseaf e etminog, edcapiotor portion
thereofsfihdbo@\‘j‘gr b&8on RicRSIR ?r @ﬁbrté?urh’] %'n‘?&efp'i" %E‘%B@écgothgi’)?otem is an

I nsert y agar ose ectrop orest s
oxidoregldgtess. nirdngfaraee, r Betrelpee, ebiags, dsemeragms opUigasé.edirbynGBén more

preferrdd é%%teﬁrteme ;frgri% ﬁ%h%ﬂhﬁﬁtfp%})kdmg%ez ch%?128er5¢/ cgﬁbo&%epndase

Mar i nasi n pepti de trappl
catalas%gqlwﬁsg,mmlnasg; gmtmaﬁ\e,cm]mdpxta@ mﬁ}@ommﬁna‘iﬁssqa rcmwynéxdmuclease
terash! QP2 QaRfsiakal ! _
esterase !? %a Sve%:iélolrjé ad%ge{c?fgnmg% glgg%énngﬁa% ﬁb%aglugos;dase beta
QEUCOS“éﬁS@cr?Fb%@SBn Igwage/ 7@8&65 masoedidase, |muta®8&e s@qudem;epectmoiytzc

oy sl | B B Rk I SOERSGDE L3S Horuinse

transglpraingse giomeng@aeno aci d horol ogy with known

e B iR Ao (S ki SRR S0t soupe
Marinasin A (SEQ ID NO:6). Upon re- exam nati on of
| .
e FARATE 1 SRSG Bl Lyl RS b sgpya notbe
CUHSTTUP@éﬁ mﬁlh@éh@(@@@e PDIRONENISEQ | D I\IO 10, SEQ ID NO 12,
SEQ ID NO 14, SEQ ID NO 16, SEQ ID NG 18, SEQ ID
NO 20, SEQ ID NO 22, SEQ ID NO 24, SEQ ID NO 26, or
EXAMPEES | D NO 28). EXAMPLE3 Construction of an

[ ' 0 [Lng sins .Th DNA
e e B B b S o B 6P P ieiadl Al 9% roagent
grade. (amino acids 1 to 49 of SEQ ID NO 8), Marinasin 2A
(amno acids | to 46 of SEQ ID NO 12), Marinasin 3B
(amno acids 1 to 48 of SEQ ID NO 18), Mrinasin 4
EXAMPCEM no acids 1 to 45 of SEQ I D NGO 22),

Preparation of cDNA library of Arenicola marina

A ¢DNA library was prepared from A. marina gut. PolyA enriched RNA was purified,
cDNA was synthesized and the library made according to standard molecular biology
procedures. A detailed protocol on the general process can be found in the examples of
international patent application WQ 01/12794. Vector used for cloning was pMHAs7i. Plasmid
pMHas7i is a derivative of pMhas5 (see WO 03/044049) in which Sfil cloning sites compatible
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Marinasin 5 (amno acids | to 49 of SEQ ID NGO 24),
Marinasin 6 (amno acids 1 to 44 of SEQ |ID NO 26) and
wdvaﬂdsmaslim 7 (amno acids 1 to 59 of SEQ | D NECZBK20&/ 080155

fied fromthe [ ut cDNA || brary_and :
with: SEL B CRNANATEIRg e 10 SHAR RO Brigloh oo LE G-\t human
aldolase @UINIfradinerit Bﬁlaﬁiﬂdbwm X9 %ﬁﬁ@ﬁ}wé@cl@@bdﬁ%ﬁh@@olﬂﬁ Rfbning sites
tenplate in PCR reactlons usi

of PMHGRS TR i sty AT FOVaIER heshUmpsa dolpsezoDNA flariked by the

appropN@t@S’fﬁ@ﬂté}ﬂneﬁdé;d ﬁ)r clonin SMART ada ted cDNAS.
GGATGCGAACCAA ATGTAACTGGTTGGEEC

Pﬂfﬁ?ﬁfﬂé’é'u%ﬂwsé fOf‘c&@Wﬁﬁﬂ%Aﬂ%T AWWW@@@@S@* and the

9
plasmldcﬁl lﬁ&p%&mﬁ_%lc%ldegfé%%_r gé’ﬁéle@ &H’b?@sxf Phe band

Confammfhﬁa%ﬁmmw?mld@@@mﬁdr@xﬁ&x wenttFEAGEttErel:
Mari nasi n3B-F 5'
GGATGOGAACCAACTTCAGAAACGT CATTGGTGTTTCGAGTGGTCATGT 3
EXAMH\I@ﬁ?nasu N3B- R 5' CCCAAGCTTTCAGTGGAGAACCGTTACAGCA 3

Discovdf@ok R2SUM=Ein Peptide family by signal trapping of the A m )
ANBPINAaRlag1Ed Ros! Wdﬂ@%@&@ﬂﬂmmn@ of the original

N R R o A BB UM GIERR oovting

381 sequanch &9ntigs- R 5° CCCAAGCTTAGITGTTCGCTCCATTAGCACCT 3

AWM”%&H’:@A ere znd%(g;&_%&_ ted _F[Fg} é]ﬁ&ﬁe_?ulés analyzed. One contig
(ZY1518R1 Rhgied 65qns' arGOTANBETTONGRRIGWITCIIANET GDETETIAAI3 polypeptides

o g5 ). PR R LRI GIEBIE g o

NO6). prol of each primer F and R (eg. MarinasinlB-F and

U%ﬁ ré‘ %Eérﬂrégh J\"ﬂé e&ﬁi“f F&Qm{;g‘Pg bgé@w%b/wt{v M?g ﬁ¥1 | YWolypeptide

sequenm tsgverafeﬁimrdw@trm@ﬁns"afver94®rﬁsbed BER rﬁEDtNLQ 8, SEQ:;D: NEs1GSEQ D

NO.12,§§§? YRR I9eRd) é?@%)ci’g c%gfsec \d, %géd‘g? RIPSS, adBq %‘ﬁo 122, SEQ

séc an ectasin pre-p

ID NO:24 SEGHID NOI2GddmBER N f\@%b intron (see Exanpl es of V\D
03/ 044049) was anplified froma plasm d tenplate using
the oligonucleotides listed in Table 2. Table 2

EXAMPRIECS BHI -F 5 CGCGGATCCCACCATGCAATTTACCACCATCCT Crc 3

TiRk eloNNem2addin BHie pred;cted mature region of Mar;nasm 1B (amino acids 1 to 49 of

SEQ iEéﬁ@Té-j;nggA %a'ﬁ%:gA CECAlno ac%:A ??T nggﬁa—?%rmasm 3B (amino

acids 1ACATSACCILT COARBAEONATIGAGGH TEETHAACHS AGTd GECATEER 1D NO:22),
Marinasgrlm § &%%E%ﬁ{ﬁéﬁFsog.gc'%%%-%g%annas%gmmo ac%q’ﬁoccti of SEQ

ID NO:Z6) GEE TWNINEASIAGES 531 JTTSHCADFD: 2 vireGiiiiGed from the A.

s RS 8 B AR S oo et o
the foll&hag ManherR 16" nECADNMATEECHKAGSTETGEGAGTHCRT fE@%'ECQsmg the
primer F and R (eg. PlecBH -F and
Ol'gon“%?tfqerggqﬁ? -ES%?‘?/\gre used in a 25 pl reaction vol ume
with the Expand Hi gh Fidelity PCR System (Roche).

Table 1After denat urati on at

Marinasin1B-F | 5 GGATGCGAACCAACTTCAGAAACGTAGCTGGCTATGTAACTGGTTGGRGC 3'
MarinasiniB-R | 5 CCCAAGCTTCACATGGTGTATGGTTGATCTCTCC ¥
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94C for 2 mnutes, 35 cycles of PCR was carried out
wth the followi ng program 94C for 15 sec and 60C
wbapeeGTgec. The PCR reactions were separ at ed RET/IERA006/000155

aﬂarocp gp| Bands_of the ex oect-ad.-—ci 7zae fnr hoth thao

MarinasMRAIM 3l BGA écmwaééfqrgﬁﬁ?@wcgq%q@e GAGATGT 3

Maﬂnasl;ﬁ%%@ %(/5” %i@%%cﬁc% | on Ki tC%? ?ré?gzg;gﬁo

Mannas@@@q:r d |5”@GA‘QG¢®@£\G‘@U¥@T HCAGAMCGTWGTTT@GEGT@GT@N@GT 3

u|||| terial for—fusion PCR
Ve | T AT P A T B Lo e et s
Marinadir24E" 98 @éAf@(EGAﬁ%M&WCN@AM@@TMCIB:CT@T&'GgmqiocGAoATGT 3

sinl F-and MeriaasintB-R—conbi-ned—wth—the

Marmaw&ﬁuct? @‘ECM%TEF‘IGQ?C&@HAW@ECW&C@T@ as_tenplate
Marinagts-£ 9 Pé8&%&@@@6@%@&%@@%&3@@c@bb@i@b?r);TcﬂTm@d:AT 3

h prinmer

MarinadViseR nalss? GCC/BAG?)TTWQTQ*GU@@@CTG\C@TT?&C@ICCF dacti on vol une

e AT (/I PR AR, EL SRR A EOR TS ey CRRRe).

MarinadheRR WaSs' cacmce@mmmom'mamecmxtMWTn@ program 94C

Morneohr o B AGAP GRS (8T CORATALC IO HC R fact eck
Mannas%?zf@s eﬁé@@M@Cﬂ@AﬁA&e@%T@M@m@@w fusion

Al [ N
construet-s—were—+solated—ust 119) the—GFEX DA

pur i f| cation kit (Anmersham according to the
5 pRRUbBeidireimes Hamt RAey. MatreshrBefirand $aneasin tB-Ho veseiused in a

A

at 94°CVIBf 2 niistbat3dcyaled of ©OFeds catied bhtwidx fredolbdving pragsamoe4°C for.
g rgi(?e Exanpl es of WO 2005/042735) EXAMPLE 4
15 sec %i JPOF ¥ Mari nasins in Aspergillus The pDAu109
Trkhﬂsaébtwnimaq:irm region emsiudimgpires HBdbp wetren t (sad sExanmdes of WO

oarosadsd) Saa3BaEaria e ARy A B ATRIIES ETeien reer p T2

were re-isolated tw ce under selective and
noni nduci ng conditions on Cove nmninal plates with
Table 25 ,crose and acetami de. To test expressi on of the

PlecBHIRT | Na54 ?;%ceﬁﬁﬁé&%@ﬁéémc%@@mcﬁ@fm% 3’dayS at 26

dpnr ees bas coo

Medi-a—+n——
Ploc-MbB-FEX PATPOES AGECREN TATRTACTSAGH8) COEX HY Et g GRIFCGOATCC &
PlecMYGRE |1 ARKIO T G R RoPABE TP [ fdAd o TTCacATCO ¥

Plec-MGi3BI t f5)genTGmCA@m&mmmAbVGND@W@MTGG@ﬂTCGCATCC 3

N\ AN

Plooigddhy TRACEODBRER R A AL LT RR MR Lo F Bl & 4

Plec-MABIE 2 1@|A3ré@dTATGm;(@tB@tGGCQ‘:u‘:OSAWTTWWGWGBGWGgAacc 3

oo MRt m LG AR TP AR T e ARG B TR EATC6 T | o
plec-MEFS! ¥ ?;A@SA&%Y@C(E&&CW@%&@MG@%@T@G@M@ 3

i : .
| of{——Methods—13+—167173)y—TFarget

bacterl a (106 col ony form ng units (CFU)) were added
5tpnol 8f Bhch SHmerTdaid RyeqdaecEd-K 43¢ Mavinasin1B-R) were used in a 25 ul

react:orglrvgllf%reow%r}] %&)ﬂs Eg;g%]%uﬁﬁ%ghfgaﬁl%%g%éo tg%p oﬁsg éﬂgpeé denaturation at

94°C fcfﬁei ks, 3§@§W®1§| FOR WaS c@tdddiut it tmmnwmmiﬁ@am 94°C for 15
Petri Di sh (Becton Dickinson Labware, NJ). A 3 mm Gel
Seca”qbﬁ%&fé*e%ﬁéc used to make holes in the underlay

TROHCIS R ASRNAI8 BuFhatdieei 2,Bigatcetyel. Bupde of theE‘sadpfpbieS sizes for
were added to the holes and i ncuhated at 37

both thealsinasin DG RIS B HASSBOUNED BAREgS R FIRX DNA
5.




pl ate was i ncubated overnight (LB nedia, 7.5% Agar).
Antim crobial activity was seen as bacterial clearing

woansganound the wells. Living cells was PCT/DK2006/000155
count er stai'ned by adding, 10 mni

puTicatRO0R Gome/EbAPL PR HP JOB T8 IsRIER-Frotoa. 1150 of the purified
matenal(v@as( Gse’i}‘ B n@&hhiet ok dgdm BCR l)sni’g Fhed Pllaeay toﬁheﬁrazminheﬂnnd the
brom de Thj azoI yl blue), Al ndard  pr otro '3
Marinasie spveRes dHimsEd (651 s@ﬁh‘@ﬁ@“%&&@r @DP PR c Al ﬁ‘gﬁl{@%'" F and
MarinasMBBIFRELBHind® Gt -the HddabesFIFIEUBHI-FARE Blee-Mds1 BakﬁsﬁtenTMe using
bacterial growh inhibition |s se n as
PlecBH I MAE RS TR e MRSt B EMRLSH G POEr A (6. Rfafinasin1e-F
and Mar%é%ﬁ Bgh Stk Red] l.nag%qn réa‘ctlbmeolbmlaemthﬁh@ Bxgant HyhaFi@elity PCR

hown as zones of inhibition of natlve
Systom $rociiy A Bnew e 2L s 1% 2Taulee. 37 S JgnBhESRR-fried out
with the%llévﬁﬁq gﬁ%@hn@# Nor FeashydRcsrcusr $0MecamBe PCR reactions were

hyl ococcus carno ATCCh
separategt Pl BRSSOy SRS S SO ARS8 Iy P BSeR Y Rinasi

s S SR HGESTERY o 0 A TS P b ihoring o
the mangfschusersorietosp!. Ahe fragments QNMQ?%E%)N% ﬁaﬂﬁ'ﬁnﬁ ﬁéﬂd'” which cut in

the oveﬁ%f%ciry&!ﬁ@éd Bﬁc@bﬁ’@ﬁ}im\%m R8s %a@@aéﬁi@.mérbstsolated and

entration of erfor

cloned lptpém pmrassmnm@?mlwﬁ)ﬁw% &eeﬁéawk?ér%&‘t"a@f%w@ﬂ%@% 5
m 100 % TCA and resuspensi on of the pelleted
precipitate in 450 pl resuspension buffer (100 mM

EXAMPLEi4s pH 8, 100 nM NaCl). Table 3 Radial diffusion

Exoressiiedudrpald g )(\é At ive culture supernatants of
mﬂ——mvrmb%i—#?%a@ cl ones expressi ng Mar i nasi ns.
g

THEOPDAWI 139 based ddarilasini $pression RassRigs were Bapdamaddnte Aprergillus

u T.
ovee A BERG2 LSO BRI I A1 B e
re-isolat@é tdRelendbd selstivenand moningocisy cgndidans parGovesmipingal- plgies with
sucrose azgiue?%eta%gé hﬂl%% g(lppesglon-@m Zt\/lénr%% sa{raﬂéféfn%ﬁmeésg?&)én for 3

tate ture supernatants of
days atr2& deficaari miubearvyﬁ\aéo Gmidfﬂwcei(rﬁiﬁ%é\ﬂﬁﬁg@ NBrthe &xpmgles of WO

2004/03%Q§ Ex@%@é"SHWagta%ﬂ} edlﬂﬁ‘mrviégi TS Shd Q?Sgdag@-' Jffddﬁur@"bupernatants

orrespon amet er zone around
on NuPadee1 @’/o r‘ﬁnmmarﬁﬁ]%gale(!hwtrqm as tgcaminendsg by the manufacturer.

EXAMPLE 5
Antimicrobial activity by radial diffusion assay

The supernatants described above in Example 4 were analyzed in a radial diffusion
assay following a previously published protocol for detection of antimicrobial activity (Lehrer et
al, (1991) Ultra sensitive assays for endogenous antimicrobial polypeptides J Immunol
Methods 137. 167-173). Target bacteria (10° colony forming units (CFU)) were added to 10 ml
of underlay agarose (1% low electro-endosmosis agarose, 0.03% Trypticase soy broth, 10 mvl
sodium phosphate, pH 7.4, 37 degrees Celsius). Suspension was solidified on an INTEGRID
Petri Dish (Becton Dickinson Labware, NJ). A 3 mm Gel Puncher was used to make holes in
the underlay agarose (Amersham Pharmacia Biotech, Sweden). Samples were added to the
holes and incubated at 37 degrees Celsius, 3 hours. An overlay was poured on top and the
plate was incubated overnight (LB media, 7.5% Agar). Antimicrobial activity was seen as
bacterial clearing zones around the wells. Living cells was counterstained by adding 10 ml, 0.2
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or a fragnent thereof,
five PFAM fam |i es,
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with 2. g&ﬂﬁﬁﬂ%ddq%a%ée%%@ﬂﬂ pinfbemellgind pracipitate @e‘i@@t@guspemswn
buffer (a00 W BlidisH 8hi crivengegat er than 0. 1,
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which is larger or equal to zero, when the PFAM
dat abase is used online, or when the hmmpfam program
Table ¥ fromthe HWER software package) is used |locally.
Radfalq\ﬂ&a t he sequence analysis is carried out

| ocal |y
FY 2978Y FrRve 46 b aivrs suppRiatanisceigeeerpbinantahogizae clones
expressﬁ@mhr%ﬂ% N Pe!d?éfl 'd}fﬁézoﬁré%sf Ef?rré:)
rofiles exist or each
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XXX
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154 2006/@971 LO RCT/ K20g$ 0155 hmmpfam -E
deflensin. hrm sequence-file ein

"sequence-file"
le with the:;aque'y awi no; acyg sequence in any of
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Table 4

Radial diffusion assay results with TCA precipitated culture supernatants of recombinant A.
oryzae clones expressing Marinasins (100 x concentrated). 10 units in radial diffusion assay
correspond to 1 mm diameter clear zone around the 3 mm sample well.

Test strain
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recogni zed by the HWER software package. If the score
is larger or equal to zero (0.0), and the E-value is
wgrzmmmm han 0.1, the query am no acid sequ@QEHH2806400155

Tha, REAM

A ~ H
UEI efrsta—ace € || lU l'h pl co,ll lTr CIILIU . e

dat abasg i& ur Eher| d&scrli bBd i n Bat el ef d8. (2004)] J

Fa ao%se NOCT el ¢ ArTus

e A (Dathbdse?d spuel pp. 26136 8841 255 | 28

Marin¥6h 8406 'ogzllo RET/|DKgO6/ 0155 41c:Lm M 1| Ag | a0 | a9

pol-ypepli-de—-havi-ng-antiimerobial—actvity twhi-ch
Maringgmpr i sks 14he adi nd aBd d [seRuencess repr@sehte@l by: 0 0

X3 - X(T, X (8) =G X=C,Tor
Ma””%f-‘@(&'c-x 8?%1)-01‘%/2. Tﬁ‘é nol bept i<de bf 18I al m28, Whitbh | 22

Contrd|S @ defertﬁi n. % Theopol ypgpti de%of anyone of c aidrs 0
|

2 MG cohprli-ses- B 6, D.or 1 cystelne

fa¥d
T (=X} vvlll A4 COTTIT

resi dues. 4. The pol ypeptl de of anyone of cl aims 1- 3,
which is: (a) a pol ypeptide conprising an anmi no acid
eguence which has at |east 60%identity wth: am no

EXAMBIESS 1 to 49 of SEQID NO 2, anino acids 1 to 49 of
Using tREQMNDrIBSNdm the PEAR @hikelo IRndy afeferlsld | D NO 6,

amno acids I fo 49 of SEQTD NO 8, anl o acids 1 to

SEguCe Speypip Uﬁ!@)glf’@ddefaﬁﬁﬁﬂ@vémdﬁk profiles (BB prasies) Iwy be carried
out eittPodithe orblik rl‘r%e%'t Gﬁloéalg%rfl@ cQhpRERQudify M - lincﬁvrﬂ Iﬂ@MEfR freely

acids 1 to 48 of o, amnoac:lds

avalobGgseftprenactasie. ThROHERRIERPiIS HHIMER 3 SEQM GLiNGA00S.
TAETHMM %‘F{bf% fha '\%‘Be“t'}:btélﬁecﬁﬁ@nl #He gglf%own Tﬁﬂﬂ? d%&l&gﬁ%lTﬂeocurrent

49 of am no acl

versionnNgy FFé\M 6@ O 1R idpvesThes 2004.0Beh HIMMERGINDPRAM 8re aygilable for all
comput@PbMﬁ@rﬁﬁs‘ fotm W Wa‘sﬁm&t@ﬁqgﬁ% th iR S?UE&}?@&Ug@ UGN Medicine

ybridi zes under medi um tr| gency
(htp: ffpé%ﬂ&ﬁUﬁ‘i' @%aw htkp-fhmmenywesteedi)des 151 to 297 of SEQ ID

tf"eQ(Jery afitel £ & ntl:é %rt#’frﬁ—éerﬁfthﬁggs ‘ogoh% 2 one of the following

nucl eoti des 151 297
five PFAM famiie ge Qmmg@gcﬁ BANENCE, is ami@f;qn@ujtacg@rghrmam thepzedntafivention:

. ) .SEQ I D NO 11,
Defeﬁ%c%lseéc?? Pﬁugg taﬁ%l‘éﬁ%nﬁz%gg&éméé%n{b% %%ggh nucl eot i des

o Defendin_propo® “DefeBEQ dropapddd™ accession number: PFO0879;

e Defensin_1 or “Mammalian defensin’, accession number: PF00323;

» Defensin_2 or "Arthropod defensin®, accession number: PF01097;
+ Garmma-thionin or “Gamma-thionins family”, accession number: PF00304.

An amino acid sequence belongs to a PFAM family, according to the present invention, if
it generates an E-value which is greater than 0.1, and a score which is larger or equal to zero,
when the PFAM database is used online, or when the hmmpfam program (from the HMMER
software package) is used locally.

When the sequence analysis is carried out locally using the hmmpfam program, it is
necessary to obtain (download) the HMM profiles from the PFAM database. Two profiles exist
for each family; "xxx_Is.hmm" for giocal searches, and "x_fs.hmm" for local searches {“xxx”
is the name of the family). That makes a total of ten profiles for the five families mentioned
above.

These ten profiles may be used individually, or joined (appended) into a single profile
(using a text editor - the profiles are ASCI! files) that could be hamed e.g. defensin.hmm. A
query amino acid sequence can then be evaluated by using the following command line:
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nucl eotides 112 to 255 of SEQ ID NGO 17, -56 WO

2006/ 097110 PCT/ DK2006/ 000155 nucl eotides 112 to 255
WonGfSEOQmHD NO 19 nucl eoti des 118 to 252 of SEQIIIK2006/000155

NO, 21, fo- SEQ I D NG 23,

nua”gBQfF'a’e 1 .dLe BS'Q %Zei_%em 25, or nucl eoti des

145 to 321 of SEQ ID N027 or (ii) a conplenentary

and. of 3 the format
- wheroBongaiencei vt ' anle MRl o P ER et B SERUTE Ay o o ormet
recogniZk HYRe BMMHFDB@‘t\.mrpacimgeds of: amino acids 1 to 49 of

If Yiﬁ%ﬁgredgl%%érfr{egu%g 6?1'0%@8} aéﬂ '\%9 EQ/faiu %Qﬂlge[a;égﬂ@&éw 0.1 the query

amino af@ huSkid Hdbensin acaam:img tathedsedent svargionf SEQ | D

NO. 1 No .aci ds .0of Rovagl ;
gAMb i tepfies 1] Batiien Bt AE04 PR Rar protei

FamiliesSB&abiNPiddeic Aeitts R@smc!d,s!ol RdDaBbase ISE@®)I - N@BQ@141
amno acids 1 to 48 of SEQID NO 20, amno acids 1to
45 of SEQ ID NO 22, amno acids 1 to 49 of SEQID
NGO 24, amno acids 1 to 44 of SEQ ID NO 26, or amno
acids 1 to 59 of SEQ ID NO 28. 5. The pol ypeptide of
claim4, conprising an am no acid sequence whi ch has
at |l east 65% identity, preferably at |east 70%
identity, at |least 80% identity, at |east 85%
identity, at least 90% identity, at |east 95%
identity, or at least 99% identity with: amno acids 1
to 49 of SEQID NO 2, amno acids 1 to 49 of SEQID
NO 4, amno acids 1 to 49 of SEQ ID NO 6, amno
acids 1 to 49 of SEQID NO8, amno acids 1 to 49 of
SEQ ID NGO 10, amno acids 1 to 46 of SEQ I D NO 12,
amno acids 1 to 46 of SEQID NO 14, amno acids 1to
48 of SEQ ID NO 16, amno acids 1 to 48 of SEQ ID
NGO 18, anmino acids 1 to 48 of SEQ ID NGO 20, anino
acids 1 to 45 of SEQ ID NO 22, amno acids 1 to 49 of
SEQ | D NO 24,
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-57 WO 2006/ 097110 PCT/ DK2006/ 000155 am no acids 1 to
44 of ' SEQ I D NGO 26, or amno acids 1 to 59 of. SEQ ID
WOIN@EB9I7160 - The pol ypeptide of claim4, which PETBHEHESHA1ISS
CLAIMSby a nucl eoti de sequence whi ch hybridi zes under
medi um stringency conditions, preferably under
medi um hi gh, or high stringency conditions with (i):

i Tl SHR des thBUGhROL Ak
1. A polpEhf ha5% PRlmicoR? Ldiliys Eﬁ%’%‘?ﬁ’ﬁﬂ”&es tjéi 1 207 of
represerSEQbYTo-KE)S-xX(7 B Gob (e 5401 Y G684 "386 1 D NO. 7.

nucl eotides 151 to 297 of SEQ ID NO 9, nucleotides

118 to 255 of SEQ ID NO 11, nucleotides 118 to 255 of
2. The pSiyQeptRieNOctedn 1, vieh ot #9f885N12 to 255 of SEQ I D NO 15,

nucl eotides 112 to 255 of SEQ ID NO 17, nucl eotides

112 to 255 of SEQ ID NO 19, nucleotides él% Eo 25% of e
3. The @EQaplINGS a1yone i sladps iloes?. 18ich ePmiEesP. §EG PP N 19Fysteine
residueé}um eotides 121 to 252 of SEQ I D NO 25, or nucl eoti des

45 to 321 of SEQ ID NO 27; or (ii) a conplenentary

strand of (i). 7. The pol ypeptide of anyone of clains

[ ' - -NO 2, SEQ ID NO 4, SEQ
4. The HJOB%EIE%{% &%E%&Tésodfm,gﬁ SBEEQICB%I\IQ 10. SEQ ID NO. % SEQ ith:
@ a p@wmﬁmapo@m@in@n\r@m'm@,ac%s@@mwemi%*}a%%@ﬁ%a gy Ly with:
| 1 24, SEQ I D NO 26, or SEQ ID
aﬁ%&f‘ﬁ&%???%@é??@h@ér eof having anti m crobi al
araiobiacidsyl.1o 89 oTREQPBINGEpt i de of claim 7, which

i f . SEQ 1D NO 4, SEQ ID NO 6,
a@%@%@%&%?%@é@fﬁﬁ%&io, gEQ | D NG 12, QSEQ | D NG 14,
arBEQ acHis NG 28 of SEQ IPINONO, 18, SEQ I D NO 20, SEQ ID
8%8%55@459%@&2'6’“@%@' I D NO 26, or SEQ ID NG 28. 9.

ypeptid claim 7, which consists of amno
araimodeids 1tio 469f SEQIBAIPDZNO 2, amino acids 1 to 49 of

| ' i«ds 1 to 49 of SEQ I D NG 6,
arﬁﬁgnaocgaslg,iq éﬁff?gd}g %‘?'%EQ IDNO'8, amino acids 1 to
adiBoafcidSEQo 14D dNSELDID N@iHino acids 1 to 46 of SEQ ID

Bl 2 A RINEIR PO 0001 amrg
arSEQ 4dRisNQr B8, of SEQ 1D NO:20,
amino acids 1 to 45 of SEQ ID NO:22,
amino acids 1 to 49 of SEQ 1D NO:24,
amino acids 1 to 44 of SEQ 1D NO:26, or
amino acids 1 to 59 of SEQ ID NO:28;
(b) a polypeptide which is encoded by a nucleotide sequence which hybridizes under at
least medium stringency conditions with {i).
nucleotides 151 to 297 of SEQ ID NO:1,
nucleotides 151 to 297 of SEQ 1D NO:3,
nucleotides 151 to 287 of SEQ 1D NO:5,
nucleotides 151 to 297 of SEQ ID NO:7,
nucleotides 151 to 297 of SEQ D NO:9,
nucleotides 118 to 255 of SEQ ID NO:11,
nucleotides 118 to 255 of SEQ ID NO:13,
nucleotides 112 to 255 of SEQ ID NO:15,
nucleotides 112 to 255 of SEQ ID NO:17,
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amno acids 1 to 48 of SEQID NO 18, amno acids 1to
48 of SEQ ID NO 20, amno acids 1 to 45 of SEQ ID
wOIGnDs7110m no acids 1 to 49 of SEQ | D NO 24, PCAMKRO06/000155

Reiededck 110 t44506r SEQDRANY26, or - amino acids 1o 59
SE ID NO,_ 28 '\@ho'lﬁnucl eotide conprising a
W‘r‘ﬁ’@P étgg%@fn%%Q\}\ﬁ% ncodes the pol ypeptide of
r@ﬁné@rtﬁasoffsméﬁgﬂaféE@lDszihe pol ynucl eotide of claim
avin one nutation in the mature

‘}5'6&69&8@&123@ 2%%5’%@%@&%%@@"01‘ SEQ ID NO'1, SEQID

I
n’NNgef%deﬁggs t%ﬂﬁb%%@ﬁggd)z%@ it) a%%@ﬁgléﬂ’lé\‘%rﬁgra%g (:E)

©  a priaot fgmp@@@ |aDconq@v,@mve sé@‘ﬂmomod@gﬂorsmd{cm lmm@n of one or
rdre SRR Ridi@G27, i n which the nutant nucl eotide

sequence encodes a eptl de consisting of am no
BRURQECids { i HpoigiE %ﬁ%\‘ﬂv?g anino acids 1 to 49 of

aﬁﬁ%é@id\ﬂo“rigom@%@@tﬂs 1 to 49 of SEQ I'D NO 6,
amno acids 1 to 49 of SEQIDNOS amno acids 1 to

AP RRCEED 49 NSGER D Natfno acids 1 to 46 of SEQ ID

Mihd Zeids ﬂfamofagg o Nk 46 of SEQ ID NO 14, amino
acids 1 EQ ID'NO. 16, amino acids 1 to 48 of

agm@@m%@d%ﬁﬁl%i\f&ws 1 to 48 of SEQ ID NO 20,

Ahdac@c $slotsEd D Rb- §ZEQ ID NO22, anmno acids 1 to
49 of , amno acids 1 to 44 of SEQID

amwz@c'd%Qm%ﬁﬁfﬁcE%@ ¥9:14.to 59 of SEQ ID N0 28. 12. A

aﬂw 8lids a@@ Cgcm_scg I fNPri sing the pol ynucl eoti de
of claiml erabl& I'inked to one or nore control

am%ktqu%ﬁ@ NO:He production of the

aRfMo/ReRL | ferd & g BXRELsSi on host.  13. A reconbi nant
expressi on vector conprising the nucleic acid

aﬁl!ﬁ%%@“iﬁd togtS ISR BO:259 WO 2006/ 097110
aﬁﬁﬂﬂﬁ@p@/@%% l@ﬁoﬁ reconbi nant host cel |

nprisin nucl eic acid construct of claim12.

awcw%ﬁ%&&ﬁ&%%ﬂ@m@rthe pol ypepti de of any of
affir®y é@dslﬁ% mgcfwgo(@) cultivating a cell, which

inits wld-type formis capable of producing the
pol ypepti de, under conditions conducive for

5. The Fbro%éﬁﬁdeoé’f cﬂ’i:mti‘eco‘ﬁ%rféﬁ@%# 9o QQ%UJH@%W&H A% LORast 65%

or producl
Jdentltyp@;%égwag@agf T@yidetite |2 ileest 80% 1d@m§y,|®l¢ﬁ§t @aYe identity, at least

90% id&ey, 'aY%%ﬁ%ﬂ@deﬁ%tor%%'léas@?@fg | ghg}qv@] nucl ei ¢ aci d

construct conprising a nuc e’sequence encodi ng
amino adigs 1 oty deN@ader condi tions conduci ve for

amino AL 4% g Fﬂ‘ﬁo@@,' ypepti de; and (b) recovering
amino acids 1 to 49 of SEQ ID NO:6,
amino acids 1 10 49 of SEQ |D NG:8,
amino acids 1 to 48 of SEQ 1D NO:10,
amino acids 1 to 46 of SEQ {D NO:12,
amino acids 1 to 46 of SEQ |D NO:14,
amino acids 1 to 48 of SEQ 1D NO:16,
amino acids 1 to 48 of SEQ 1D NO:18,
amino acids 1 to 48 of SEQ 1D NO:20,
amino acids 1 to 45 of SEQ ID NO:22,
amino acids 1 to 49 of SEQ 1D NO:24,
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t he pol ypeptide. 17. An isolated pol ynucl eoti de
obt ai ned. by (a) hybridizing a popul ati on of DNA under
woedianeriist ri ngency conditions, preferably un@€A/DK2006/000155
amin BBk W I 6PSEQID Wcgbe S | ngency conditions with (i)
oti des 151 to 297 of SEQ ID NO 1, nucl eotides 151
amlnoggd%gfo 69 O'EER IBDNQES,  nucl eoti des 151 to 297 of SEQ
ID NO5, nucleotides 151 to 297 of SEQIDNO?
nucl eotides 151 to 297 of SEQ ID nucl eoti d
6. The ioglynegtdssef GRImMsEQhigh Rcenoped bwcmtec&ﬁqﬂaweqwcpdwzdshybnd'zes
under QﬁeoﬁE\Q dtkh 6, €
e HaRu SO S R, el sty g7 hldn stingency
Cond‘t’?ﬁﬁc‘ﬂ"gb@r des 112 to 255 of SEQ ID NO 19 nucl eot i des

nucEeoﬂé& 1t5@ &2,5@7 g{sﬁg@ NS NC: 21, nucleotides 151 to 297 of
nucl eotides 121 to 252 of SEQ I D NO 25,

SEQ |
nucleofiiedidIedt aLSERNB NBSa21 of SEQ ID N0 27; or (ii) a
nuc{eompﬂseﬁ@ngﬁéf/s%ﬁgmgf (i); and (b) isolating the

I zin ol ynuc| eoti de, which encodes a
nUdeDWéS)ﬂﬁéﬁ@ 29 Oiﬁ%@%ﬂ% N&NTi microbial activity. 18. A

nucleof@shi%d t&@@7@f@k§%ﬂ@>§ pol ynucl eoti de having a mutant
| eoti de SG%%JGHCG conprising (a) introducing at

“UC‘qu'C@ésmSé?\@%ft REANKTD the mature pol ypeptide coding

nucleo’e‘&ﬁﬂ,‘éuﬁBCf@ZQf oﬁ@l'l[f}) A1, SEQID NO 3, SEQID NO 5,
|DN09 SEQ ID NO 11, SEQ ID NGO 13,

”UdeotS@@Tﬂ%’@@%f S%E@N@ N&x 17, SEQ ID NO: 19, SEQ ID
nucleot"ﬂ@sajiztcg@ﬁ IBBRIZ R0 PEQ ID NO 25, or SEQ I D NG 27,

wherei n the mutant nucl'eoti de sequence encodes a

n“C]eot&ﬁS)ﬁﬁgﬁ??@%Of%@é@W hy of amino acids 1 to 49 of SEQ

nucleottdasl‘d@a?t’o 2523&9@%9%9197110 PCT/ DK2006/ 000155 ami no
49 of SE D NO 4, anmino acids 1 to 49 of

to
ﬂuclef)’@E@1|5E)t€r\|'e‘9760f SERHA Y %:l”ds 1 to 49 of SEQ ID NO 8,

nuc!eoﬁ%!é‘sﬂ% @&25&%%&?5&&!@&5 Q1D NO:10, amino acids 1 to
amino acids 1 to 46 of SEQ ID

ﬂUC*GOW@Sﬂ% to &ﬂ @foS%@iQiéiOlﬂ ®r 48 agopERQaniaetras] of @i no
aC|dslto 48 of SEQ ID NGO 18, amno acids 1 to 48 of
SEQ ID NO 20, amino acids 1 to 45 of SEQ I D NG 22,
7. The @ﬁyﬁ@at@g,cﬂ@nyoqeoomgaams BEBQvhich Nongigls of SEQ ID NO:2, SEQ ID NO:4,

SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO:10, SEQ ID NO:12, SEQ (D NO:14, SEQ ID NO:16,
SEQ ID NO:18, SEQ ID NO:20, SEQ ID NO:22, SEQ ID NO:24, SEQ 1D NO:26, or SEQ ID
NQ:28, or a fragment thereof having antimicrobial activity,

8. The polypeptide of claim 7, which consists of SEQ 1D NO:2, SEQ ID NO:4, SEQ ID NO:8,
SEQ ID NO:8, SEQ ID NO:10, SEQ ID NO:12, SEQ D NO:14, SEQ ID NO:16, SEQ ID
NO:18, SEQ ID NO:20, SEQ ID NO:22, SEQ ID NO:24, SEQ [D NO:26, or SEQ 1D NO:28.

9. The polypeptide of claim 7, which consists of
amino acids 1 to 49 of SEQ ID NO:2,

amino acids 1 to 49 of SEQ ID NO:4,

amino acids 1 10 49 of SEQ 1D NO:6,

amino acids 1 {o 49 of SEQ 1D NO:8,

amino acids 1 {0 49 of SEQ ID NO:10,

amino acids 1 o 46 of SEQ ID NO:12,
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amno acids 1 to 44 of SEQ ID NO 26, or am no acids |
to 59 of SEQ ID NO 28; and (b) recovering the
woobognemhieot i de conprising the nutant nucl eoPCU®K2006/000155

' ammo&‘?&“ﬁi&%of%&)fb%%t pol ynucl eot.i de produced by the -
of claim18. 20. A nethod for producing a

amino Ww'b@p‘ia HSEQBMH.ng (a) cultivating a cell
amino S 54 g}&éé@mw t pol ynucl eoti de of claim 19
encodi n ‘%d@f pe t| de under conditions conducive
amino gaigs 1 for kD :4he pol ypeptide; and (b) recovering
; A nethod for producing the
amino ézﬂ?’s Pg?@g?ﬁgﬁ) [\1%102f

claims 1-9, conprising (a)
amino %(Ldst @a%ﬂ@f@@lﬁ Nﬁh%"gem c plant or a plant cell

amino %gd\ﬂiosMn& SEPR ¥ gptide encoding a pol ypeptide

antimcrobial "activity of the present
@ﬂmoamﬂ&ﬂmqﬁhmﬁﬁﬂéﬂ3N@Hﬁit|ons conduci ve for production of
the polypeptide; and (b) recovering the pol ypepti de.
22. A transgenic plant, plant part or plant cell,
10. A pirelelentide bermprisingas edientide et bense okl wneddast fhgepolypeptide of

ot he polypeptide of any of clainms 1-9. 23. A
anyone‘?ﬁ%%%dﬁg-or killing or inhibiting growth of m crobi al

cells conprising contacting the m crobial cells with

11. Th@? ?Hﬂidiéﬂttgé %2 X?A%Pm YRGi rrécr o qu@fnluﬂz?t%n i Jﬂ@ymé)tﬁre polypeptide

anti
coding gedfueneel of REQY NP: 1cBafn® NO'g, $6@ fDé\tO éssﬁQn‘@d‘N@érrEEQ 1D NO:S,

SEQ |[9'No # ﬁ@@ B Q5O ;ﬁrﬁd @%g&d&g;ﬁ%@ g NB%%{%@@E%E@H@, SEQ ID

actic ag an antimcro
NG:21 pﬁ@ﬁ@dﬂ@@é 858 Nexgb.i or Y 1DFfNQI2Fi irswhich the rodtent nucleotide

sequeneggg dgora%tgh@g?rea%{ﬁgg{[ddﬁ rian or human therapeutic

a mcrobial infection or
amino acmis 1 tog oNABC2TDBOUR 7110 PCT/ DK2006/ 000155

I ' 26. Use of at |east one
ammoﬁo%oh% o%éjaEldjpoPypépt

antimecr ide as defined in any of clains
amino acids 1 9 49 iEEQ IO ¥ek, - 62 WO 2006/ 097110

amino %W@%@@Bﬁ 0:5EQUENCE LI STI NG <110> Novozynes

ypepti des Havi ng Anti m crobi al
amino giidsi Viot4p of SEZDID LHOBUB 204- WO <160> 50 <170> Patentln

, i < <211> 297 <212> DNA <213>
am‘”c’é@[ﬂ @%6301%5& PR, T3220> <221> CDS <222> (1)..(297)

aming acids 1 to 46 of SEQ ID NO:14,
amino acids 1 to 48 of SEQ ID NO:18,
amino acids 1 to 48 of SEQ ID NO:18,
amino acids 1 to 48 of SEQ 1D NO:20,
amino acids 1 to 45 of SEQ ID NO:22,
amino acids 1 to 49 of SEQ ID NO:24,
amino acids 1 fo 44 of SEQ (D NO:28, or
amino acids 1 to 59 of SEQ ID NO:28.

12. A nucleic acid construct comprising the polynucleotide of claim 10 operably linked to one
or more control sequences that direct the production of the polypeptide in an expression host.

13. A recombinant expression vector comprising the nucleic acid construct of claim 12.
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<220> <221> sig_peptide <222> (1) .. (57) <220>
<221> mat _peptide <222> (151) (297) <400> 1 atg aag
wotbostvziit ta ccg att atg ate gcc ttg gca ttt @PEU/IHOO06/000155

14, Ar@écﬁnm&mt B4t cb 8o \}b}%r@"ﬂﬁelﬁ@&eler&@fd'doﬁstm of tiginM 2 "Leu
Ala Phe Ala Ala Val -50 -45 -40 -35 gcc atg gca act

tct gat act gag ccc gtt gaa ccg gaa gag gaa ctt 96
15. A rﬁbtﬁoﬁ/ﬁ’ér p‘)b@uc'frgy thggioiyﬁ‘éﬁttd &t SeylofRiamyalg %Mpﬁﬁiﬁ% @) Lbultivatzng a

tcc atc at cta cc

cell, WS I 6 WRCYRE TEt  GaRgblendl BRI 19 POVBERIde wnfie condtions

condudw%lfoﬂﬁr@dl?d’ﬂlﬁn ¥pmeFolpbsiicASIRY 165 ¥edoBsrird tHe b¥SpEHiRie! | €
-5 ccc egg agc tgg cta tgt aac tgg ttg ggc

cat gac wc ggc tgt ata 192 Pro Arg Ser Trp Leu Cys
16. A mMethod Fét ﬂr@dhcﬂg)’thb" p%iyﬁ%?tl@éa@‘ éﬁy)’of%mbheg tém{!ms":lné-@a rcﬁﬂitivatmg a

tat tgc aag ctg aac agc cga %e o%tgc
host caeRompsing 0N caE 20 CORGHECL §amBEina & BLORg TR PaERompRFoding the
po!ypeﬁcﬁé SAdr CHfitns cBhdudde) ol Brodicibn sthhe Pofypepiict G8d glgsrecovermg

gr tac tgt tac tgc cac gac ggt ngc agc ccw act
the po!y@a@t]%p Trp Xaa Xaa Tyr Cys Tyr Cys His Asp Ay Xaa
Ser Xaa Thr 35 40 45 gat agg tgt 297 Asp Arg Cys
<210> 2 <211> 99 <212> PRT <213> Arenicola nmarina
17. An igpiaied polynuespiide ppiginerldut (gt aybridiEing\gpomiongsf DIV under medium

strrngeﬁ@é%@%/p%&%éﬁ unﬁg%fédiﬁm@h or ﬁigé%)rm@%é%?comﬁlo@@ith (i)
nucieoqd@gﬂ%ﬁgé b87 of o b oS, 1O 020> se2l> msc

nucleotides 151 {0 297 of SEQ ID NO:3,

nuclectides 151 {o 297 of SEQ 1D NO:5,

nucleotides 151 to 297 of SEQ ID NO:7,

nucleotides 151 to 297 of SEQ 1D NQ:9,

nucleotides 118 to 255 of SEQ ID NO:11,

nucleotides 118 to 255 of SEQ ID NO:13,

nucleotides 112 io 255 of SEQ ID NO:15,

nucleotides 112 to 255 of SEQ ID NO:17,

nucleotides 112 fo 255 of SEQ ID NO:19,

nucleotides 118 fo 252 of SEQ 1D NO:21,

nucleotides 151 to 297 of SEQ ID NQ:23,

nucleotides 121 to 252 of SEQ 1D NO:25, or

nucleotides 145 to 321 of SEQ ID NO:27; or (i) a complementary sirand of (i); and (b)
isolating the hybridizing polynucleotide, which encodes a polypeptide having antimicrobial

activity.

18. A method for producing a polynucleotide having a mutant nucleotide sequence, comprising
{a) introducing at least one mutation into the mature polypeptide coding sequence of SEQ ID
NO:1, SEQ ID NO:3, SEQ ID NQO:5, SEQ ID NO:7, SEQ ID NO:g, SEQ ID NO:11, SEQ ID
NO:13, SEQ ID NO:15, SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, SEQ 1D NO:23, SEQ
D NO:25, or SEQ ID NO:27, wherein the mutant nuclectide sequence encodes a polypeptide
consisting of

amino acids 1 to 49 of SEQ ID NO:2,
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<222> (11) .(11) <223> The 'Xaa' at |location 11 stands
for Ile, or Phe. <220> <221> nist feature <222>
w0 e)e/001B) <223> The Xaa' at- | ocation 15 st an@®€Tied2006/000155
amino atids 1 @ 4TBYSEQ H2REP4<221> nmisc feature <222>

, 3 ( <223> The Xaa' at |ocation 31 stands for
amino éf’ég faf%fég&ﬁ%%&QZb mst feature <222> (34).
amino 6849 1 1228sf Jh@ |\ Xans, at | ocation 34 stands for Lys, or

0> <221> m sc feature <222> (35)_.(35) <223>

. Asn. <
amino %ﬂ@“i@a‘g‘%fﬁm&é‘ﬂ%‘i’r 35 stands for Ay. <220> <221>
amino 82ig€1 {epd SNSEQ 12R2»>14,43) _. (43) <223> The Xaa' at

. lagcation 43 stands for Ser, or Arg. <220> <221> m sc
amino ?%‘%"tt?c’e‘{]ﬁ g@”?h’@{% (45) <223> The 'Xaa' at |ocation
amino 48ds1 aisofSEQ My MO:16400> 2 Met Lys Phe Phe Leu Pro

L t Ile u a Phe Ala Ala val -50 -45 -40
amino@%gs%@%égﬂ%h%ﬁ 'Ser Asp Thr Au Pro Val Qu Pro
amino &dids QoudDAsHEW Ne20,25 -20 Ser Ile Met Leu Pro Phe

G u Asp As Leu u Lys Prolle -15 -10 -5

. Xa Leu
amino W% W@rSE@ﬁDN&'JZ%,ys Asn Trp Leu Ay His Asp Xaa

amino &8s O4d bfesEQ Ip b4 0 Xaa Tyr Cys Lys Leu Leu Gy Asn
Cys Ala Ay 15 20 25 30 Xaa Asp

. Ser Arg dy G4 ¥ S
amino ggigs OANGIPER) 1D MR26r0F Cys His Asp Gy Xaa Ser Xaa
amino d618s 390 40 ABEQ ID NO:28; and (b) recovering the polynucieotide comprising the

mutant nucleoctide sequence.
19. A mutant polynucleotide produced by the method of claim 18.

20. A method for producing a polypeptide, comprising (a) cultivating a cell comprising the
mutant polynucieotide of claim 19 encoding the polypeptide under conditions conducive for
production of the polypeptide; and (b) recovering the polypeptide.

21. A method for producing the polypeptide of any of claims 1-9, comprising (a) cultivating a
transgenic plant or a plant cell comprising a polynucleotide encoding a polypeptide having
antimicrobial activity of the present invention under conditions conducive for production of the
polypeptide; and (b} recovering the polypeptide.

22. A fransgenic plant, plant part or plant cell, which has been transformed with a
polynucleotide encoding the polypeptide of any of claims 1-9.

23. A method for killing or inhibiting growth of microbial cells comprising contacting the
microbial ceils with an antimicrobial polypeptide as defined in any of claims 1-9.

24. An antimicrobial polypeptide as defined in any of claims 1-9 for use as a medicament, or

an antimicrobial veterinarian or human therapeutic or prophylactic agent.

25. Use of an antimicrobial polypeptide as defined in any of claims 1-9 in the preparation of a
veterinarian or human therapeutic agent for the treatment of a microbial infection or for
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feed.

Asp Arg Cys 2 WO 2006/097110 PCT/ DK2006/ 000155 ', .
<210> 3 <211> 297 <212> DNA <213> Arenicaola nari na
WE200912R1> CDS <222> (1)..(297) <220> <22PET/DK2006/000155
prophylBtig Rept i de
<222> (151)..(297) <400> 3 atg aag ttt ttc tta ccg
att atg atc gcc ttg gca ttt get gcc gtc 48 Met Lys

26. Us®he aPheist-ete Bhmict@idvBblybbstiddl & dtnedlin ARt Alaand1@ in animal
-50 -45 -40 -35 gcc atg gca act tct gat act gag

Val
ccce
Ser
-25
ctg
du
cgg
t gt
H s

gtt
Asp
-20
gag
Asp
age
at a
Asp
ggt
Cys
Ay
cac
Tyr
gat

gaa
Thr

<222> (1)..(57) <220> <221> mat pept.i de

CCcg gaa gag gaa ctt 96 Ala Met Ala Thr
GQu Pro Val Qu Pro du Glu Au Leu -30

too ate atg eta ccg ttt gtt gaa gat gac ttg

aaa
Asp
tgg
192
Phe
aac
Lys

cot atc 144 Ser |Ile Met Leu Pro Phe Val
Len Leu Gu Lys Pro Ile -15 -10 -5 ccc
eta tgt aac tgg ttg ggc cat gac ttc ggc
Pro Arg Ser Trp Leu Cys Asn Trp Leu Ay
Gy Cys Ile -1 15 10 act tat tgc aag ctg
agc cga ggt ggt tgc tgt get ggg 240 Thr
Leu Len Ay Asn Ser Arg Ay dy Cys Cys

15 20 25 30 ggc gac tgg aag gga tac tgt tac

gac
Cys
agg

ggt cgc agc cca acc 288 dy Asp Trp Lys
Tyr Cys Hs Asp Gy Arg Ser Pro Thr 35 40
tgt 297 Asp Arg Cys <210> 4 <211> 99

~ G2 -



<212> PRT <213> Arenicola marina <400> 4 Met Lys Phe
Phe Lou Pro Ile Met Ile Ala Lea Ala Phe Ala Al a Val
Wwo3We/04B1840 -35 Ala Met Ala Thr Ser Asp Thr PGT(PK20¢/000155
Val Gu Pro Gu Gdie@s rketing30 -25 -20 Ser Ile Met
Len Pro Phe Val GQu Asp Asp Leu Leu Qu Lys Pro lle
<110> . fgvazy@es B/ 3 WO 2006/ 097110 PCT/ DK2006/ 000155 Pro
Ser .T ey s Asn Trp. Leu Gy Hs Asp Phe Gy
<220 psPRpe 8 e R R R e Ten Gy Asn Ber
<130> Aigada Yoy Cys Cys Ala Gy 15 20 25 30 Ay Asp Trp
Lys Ay Tyr Cys Tyr Cys Hs Asp Gy Arg Ser Pro Thr 35
<160> 48945 Asp Arg Cys <210> 5 <211> 297 <212> DNA <213>
0 AEeni ggl a_nmari na <220> <221> CDS <222> (1)..(297)
S0 BHGEEB IRy S pbpti de  <222> (1)..(57) <220> <221>
<210 MAt _peptide <222> (151)..(297) <400> 5 atg aag ttt
<211> tggrtta ccg att atg atc gcc ttg gca ttt get gcc gtc 48
<212> M@YA L ys Phe Phe Leu Pro Ile Met Ile Ala Leu Al a Phe
213> APEPUAPRLA/BRTim0 - 45 -40 -35 gec atg gca act get gat
act gag ccc gtt gaa ccg gaa gag gaa ctt 96 Ala Met
<220> Ala Thr Ala Asp Thr Qu Pro Val Qu Pro Gu Gu Qu
<221> Lemp -30 -25 -20 tcc atc atg cta ccg ttt gtt gaa gat
<222> g§b -+{¥P7Ct g gag aaa cct ate 144

<220>
<221> sig peptide
«222> {1)..(57)

<220>
<221> mat peptide
<222> (151} ..(297)

<400> 1

atg aag ttt tte tta ceg att atg atec gee ttg gea ttt got gee gte 48
Met Lys Phe Phe Leu Pro Ile Met Ile Ala Leu Ala Phe Ala Ala Val

-50 -45 ~-4.0 -35

geo atg gea act tet gat act gag cce gtt gaa cog gaa gag gaa ctt 26
Ala Met Ala Thr Ser Asp Thr Glu Preo Val Glu Pro Glu Glu Glu Leu
~30 -25 -20

tce ate atg c¢ta ccg ttt gty gaa gat gac ttg ctg gag zaa cct atc 144
Ser Ile Met Leu Pro Phe Xaa Glu Asp Asp Leu Leu Glu Lys Pro Tle
~-15 ~10 -5

coe C¢gg age tgy cta tgbt aac tgg ttg gge cat gac wtc gge tgt ata 192
Pro Arg Ser Trp Leu Cys Asn Trp Leu Gly His Zsp Xaa Gly Cys Ile
-1 1 5 10

ret tat tge aag oty ttg ggt aac age cga ggt ggt tge tgb got ggg 240
Xaa Tyr Cys Lys Leu Leu Gly Asn Ser Arg Gly Gly Cys Cys Ala ¢ly
15 20 25 ' 30

gre gac tgg aas ggr tac tgt tac tgo cac gac ggt mge age cow acc 288
Xaa Asp Trp Xaa Xaa Tyr Cys Tyr Cys His Rsp Gly Xaa Ser Xaa Thr
35 40 45

gat agg tgt 297
Asp Arg Cys

<210> 2
<21l> 99
<212>»> PRT

<213> Arenicela marina

<220=
<221> misc feature



2222%
<223>

<220>
<22%1>
«222>
<223>

<220>
<221>
<222=
<223>

<220
<221
<222>
<223>

Ser

Ile Met Leu Pro

Lys Pro Ile -15 -10
wogmstobm1ggec cat gac

et
e

Ara 'BAR AFa'

Ala Asp Thr Gu Pro Val
m2He Fa0curSer

er
cys <210> 6
REI DKQ@@@/ 000155
<290> (& Vet

s Asn Trp

Phe Val G u Asp Asp Leu Leu Qu
-5 ccc cgg agc tgg cta tgt aac

ttc ggc tgt ata 192 Pr o pAT@®KIers/000155
Leu Ay Hs Asp Phe Ay €s lle -1

1AL 8C -angtehgs bY@l aac agc cga ggt ggt
tgc tgt get ggg 240 Thr Tyr Cys Lys Leu Len Ay Asn
Ser Arg @Gy Ay Cs Cys Ala @y 15 20 25 30 gac gac

<211> 9
<

15

1R YA

Il e Met

lew .G(slLys Pro Ile

Tys ‘Asp' Frplewtiay ﬁlrﬁ‘@n}&%p@h@m &R 11 e

Lﬁ@a tac tgt tac tgc cac gac ggt agc agc cct

%&ﬁggasﬁw,%pm Cys _His Asp
3 45 gat agg tgt 297 Asp Arg
9 4 WO 2006/097110

212> PRT <213> Arenicola marina
Phe Leu Prao Ile t Ile Ala Leu
%ﬁagkr-%'-%%ﬂ a Met Ala Thr
GQu Pro Qu Gu @u Lou -30
Leu Pro Phe Val G u Asp Asp Leu
-15 -10 -5 Pro Arg Ser Trp Leu
-11510

Thr Tyr Cys Lys Leu Leu Ay Asn Ser Arg Gy Ay Cys

<220>
221- YS: @ggugey 15 20 25 30 Asp Asp Trp Lys Ay Tyr Cys
<222> ky£) OysaH s Asp Gy Ser Ser Pro Thr 35 40 45 Asp Arg
<223> CGys '¥240xt7locc2ide 320Frandp 122> PINA ¥2E38- Areni col a
mari na <220> <221> CDS
<220>
<221> misc_feature
«<222> (35} ..(35)
223> The 'Xaa' at location 35 stands for Gly.
<220>
<221> misc_feature
<222> (43)..(43)
<223 The 'Xaa' at location 43 stands for Ser, or Arg.
. <220>
221> misc_feature
<222> (45)..(45)
<223> The 'Xaa' at location 45 stands for Pro.
<4G0> 2
Met Lys Phe Phe Leu Pro Ile Met Ile Ala Leu Ala Phe Ala Ala Val
«50 ~-45 -40 ~35
Ala Met Ala Thr Ser Asp Thr Glu Pro Val Giu Pro Glu Glu Glu Leu
~-30 -25 -20
ger Ile Met Leu Pro Phe Xaa Glu Asp Asp Leu Leu Glu Lys Pro Ile
-15 -10 -5
Pro Arg Ser Trp Leu Cys Asn Trp Leu Gly His Asp Xaa Gly Cys Ile
-1 1 5 10
Xaa Tyr Cys Lys Leu Leu Gly Asn Ser Arg Gly Gly Cys Cys Ala Gly
i5 20 25 30
Xaa Rgp Trp Xaa Xaa Tyr Cys Tyr Cys His Asp Gly Xaa Ser Xaa Thr
35 40 45
Asp Arg Cys



<222> (1)..(297) <220> <221> sig_peptide <222> (1)
.. (57) <220> <221> mat_peptide <222> (151)..(297)
woaliro7iat g aag ttt ttc tta ccg att atg atc @eg/fi@06/000155
gca ttt get gcc gtc 48 Met. Lys Phe Phe Leu Pro Ile
Vet Ile Ala Leu Ala Phe Ala Ala Val -50 -45 -40 -35

jﬁigi ge¢ atg gca act get gat act gag ccc gtt gaa ccg gaa
<212> @QRAF gaa ctt 96 Ala Met Ala Thr Ala Asp Thr Au Pro
<213> WatniGblp Proir@ u G u G u Lou -30 -25 -20 tcc atc atg

cta ccg ttt gtt gaa gat gac ttg ctg gag aaa cot atc
<020. 144 Ser Ile Met Leu Pro Phe Val G u Asp Asp Leu Leu
921> ©hsel Lys Pro Ile -15 -10 -5 <ccc cgg agc tgg cta tgt
<222> aac..tggnttg ggc cat gac ttc ggc tgt ata 192 Pro Arg

Ser Trp Leu Cys Asn Trp Leu Ay H's Asp Phe Ay Cys
<§§3> lle -1 1510 - 5 W) 2006/097110 PCT/ DK2006/ 000155
g éﬁ—pl.e dteg(: aag ctg ttg ggt aac age cga ggt ggt tgc

tgt get ggg 240 Thr Tyr Cys Lys Leu Leu Ay Asn Ser
<220 Arg Ay Ay Cys Cys Ala Ay 15 20 25 30 ggc gac tgg
<221> aaic_pgg ideac tgt tac tgc cac gac ggt ego agc cca acc
<222> 288)-d3P"Asp Trp Asn Ay Tyr Cys Tyr Cys His Asp Gy
<a00. Arg Ser Pro Thr 35 40 45 gat agg tgt 297 Asp Arg Cys
atg aag 221028 £+ 524”289 ar g2 BRI 5 2L3 2 A gRi %\,IQIC f@rina 45
Met Lys<#AR02n8 iMetrdoysiPherPhe E,EULBE @1kl @meMBla | ia Len
-50 Ala Phe Ala-4sAla Val -50 -454040 -35 Al a Met3sAla Thr

Al a Asp Thr Glu Pro Val Glu Pro Gu Gu GQu Leu -30
gcc atg. g%g gb gat £ gag cee t gaa ccg gaa gag gaa 96
Ala Met T Ser Asp Thr @lu Pro Val Glu Pro Glu Glu Glu Leu

-30 -25 -20
tee akte atg cta ceg titt gttt gaa gat gac ttg ctg gag aaa ccot atc 144
Ser Ile Met Leu Pro Phe Val Glu Asp Asp Leu Leu Glu Lys Pro Ile
-15 -18 -5
cec cgg age tgg cta tgt zac tgg ttg gge cat gac tte gge tgt ata C182
Pro Arg Ser Trp Leu Cys Asn Trp Leu Gly His Asp Phe Gly Cys Ile
-1 1 5 10
act tat tgc aag ctg ttg ggt aac age cga ggt ggt tge tgt get ggg 240C
Thr Tyr Cys Lvys Leu Leu Gly Asn Ser Arg Gly Gly Cys Cys Ala Gly
15 20 25 3o
gge gac tgg aag gga tac tgt tac tge cac gac ggt cge agc cca acce 288
Gly Asp Trp Lys Gly Tyr Cys Tyr Cys His Asp Gly Arg Ser Pro Thr
35 40 45

gat agg tgt 297
Asp Arg Cys
<210> 4
<211l> 99
<212> PRT
<213> Arenicola marina
<400> 4

Met Lys Phe Fhe Leu Pro Ile Met Ile Ala Leu Ala Phe Ala Ala Val

-50

Ala M

Ser I

-45 ~40 -35

et Ala Thr Ser Asp Thr Glu Pro Val Glu Pro Glu Glu Glu Leu
~30 -25 =20

le Met Lreu Pro Phe Val ¢lu Asp Asp Leu Leu Glu Lys Pro Ile
-15 -10 -5



Pro

Thr

Ser Ile Met Lau Pro Phe Val Qu Asp Asp Lau Leu Gu

Lys. Pro Ile -15 -10 -5 Pro Arg Ser Trp Leu Cys Asn
worempeeuil@dy Hs Asp Phe Ay Cys Ile -1 1°5 POT/DR2006)Q001S5

Cys Lys Lau Leu Ay Asn Ser Arg dy Ay Cys Cys Al a
ardCh¥e 45 20 2R 30n &Y ASPI HRs Asp Sl cTyrey€ysieTyr Cys
-1Hus Asp Ay Arg Ser Pro Thr 35 %0 45 Asp Arg Cys

<210> 9 <211> 297 <212> DNA <213> Arenicola narina

wSEE guptes s S Phynf YL ISEE o

Y 222> (151)..(297) - 6 WD 2006/ 097110
PCT/ DK2006/ 000155 <400> 9 atg aag ttt ttc tta ccg att
Gly Asmaffgp dtve YocTyt §vecrt §ys gsfe A@écGlg't pry ger h?%f) T8 Phe
Phe Leu olle Met Ile a Leu Ala Phe Al®a Ala Val
-50 -45 -40 -35 gee atg gca act get gat act gag ccc
asp arfdtlsgaa ccg gaa gag gaa ctt 96 Ala Met Ala Thr Ala
Asp Thr AQu Pro Val Qu Pro Qu Qu Gu Leu -30 -25
-20 tcc atc atg cta ccg ttt gtc gaa gat gac ttg ctg
ag aaa cct atc 144 Ser Ile Met Leu Pro Phe Val GQu
jgigz %59 Asp Leu Leu Gu Lys Pro lle -15 -10 -5 ccc cgg

212> @& tgg cta tgt aac tgg ttg ggc cat gac atc ggc tgt
<213> afanil@2a fBrondArg Ser Trp Leu Cys Asn Trp Leu Ay H's

<220>

Asp Ile Ay Cys Ile -1 1 5 10 get tat tgc aag ctg ttg
ggt aac agc cga ggt ggt tgc tgt get ggg 240 Ala Tyr

<321 s Lys Leu Leu Gy Asn Ser Arg Ay @y Cys Cys Ala
<«222> WY..(297)

<220>
<221> sig peptide
<222> (1) .. (57}

<220>
<221> mat_peptide
<222> (151)..{(297)

<400= 5

atyg
Met
-50

gcc
Ala

tece
Ser

cco
Pro

act
Thr
15

gac

Asp

gat
Asp

aag ttt ttc tta ccg att atg ate geoe ttg gea tit got gee gte . 48
Lys Phe Phe Leu Pro Ile Met Ile Ala Leu Ala Phe Ala Ala Val
-45 -40 -35

atg goa act gck gat act gag ccc gtt gaa ccg gaa gag gaa ctt 96
Met Ala Thr Ala Asp Thr Glu Pro Val Glu Pro Glu Glu Glu Leu
-30 -25 -20

ate atg cta cog ttt gtk gaa gat gac ttg ctyg gag aaa cct ate 144
Ile Met Lieu Pro Phe Val Glu Asp Asp Leu Leu Glu Lys Pro Ile
~15 =10 -5

cgu agce tgg cta tgt aac tgg ttg gge «abt gac tte gge tgt ata 192
Arg Ser Trp Leu Cys Asn Trp Leu Gly His Rsp Phe Gly Cys Ile
-1 1 5 10

tat tge aag cbtg ttg ggt aac agc cga gat ggt tge tgl get ggg 240
Tyr Cys Lys Leu Leu Gly Asn Ser Arg Gly Gly Cys Cys Ala Gly
20 25 30

gac tgg aag gga tac tgb tac tge cac gac ggt age agce cct acc 288
hsp Trp Lys @ly Tyr Cys Tyr Cys His Asp Gly Ser Ser Pro Thr
35 40 45

agg tgt 297
Arg Cys

<210> 6
«<21%i> 39



15 20 25 30 ggc gac tgg aag gga tac tgt tac tgc cac
gac ggt cgc agc cct acc 288 Gy Asp Trp Lys Ay Tyr
wopHeYyTiiCys His Asp Ay -Arg Ser Pro Thr 35 40CZDK20@{000155

<212 tgt 297 Asp Arg Cys'<210> 10 <211> 99 <212> PRT
<213> 33 epiGRl a mari na <400> 10 Met Lys Phe Phe Leu

Prolle Met Ile Ala Len Ala Phe Ala Al a Val -50 -45

<400> 640 35 Ala Met Ala Thr AIaAsp Thr Au Pro Val Gu

Met
50
Ala

ser

0 I ty,.keu Pr
ve g Oif o Pi@sél‘%g‘ﬁt R s Liﬂgg‘li% i v‘il;ls 10
-5 Pro Arg Ser Trp Leu Cys Asn Trp Leu Gy H's Asp Ile
Gy Cys Ile -1 15 10 Ala Tyr Cys Lys Leu Leu Ay Asn
MetSElra Ay AGRyAELYMOpsH GFs ‘mlasé‘ yro 1@51112@112@13;6@“@ y Asp
Trp Lys @Y Tyr Cys Tyr Gs H's Asp Gy APg Ser Pro
Thr 35 40 45 Asp Arg Cys <210> 11 <211> 255 7 WO
1162006409 7-L0pRCTA DK2QQHH0AGL 56u 1521 DNA ped 18
Areni-gol a mari na <220» <221> CDS <222> (1)..(255)
<220> <221> sig peptide <222> (1)..(63) <220> <221>

epti de
Pro Arg Ser % rb Leu Cys Asn Trp Leu Gly His Asp Phe Gly Cys Ile
-1 5 10
Thr Tyr Cys Lys Leu Leu Gly Asn Ser Arg Gly @ly Cys Cys Ala Gly
15 20 25 30
Asp Asp Trp Lys Gly Tyr Cys Tyr Cys His Asp Gly Ser Ser Pro Thr
35 4qQ 45
Asp Brg Cys
<210> 7
<211> 297
<212> DNA

<213> Arenicola marina

<220>
<221> CDS
«222> (1) ..(287)

<220>
<221> sig_peptide
222> (1) ..(87)

<220>
221> mat_peptide
«222> {(151)..(297)

<400> 7

atg
Met
-50

goc

Ala

tce
Ser

oo
Pro

aag ttt tte tta ceg att atg atc geeo ttg gea ttt get gee gte 48
Lys Phe Phe Leu Pro Ile Met Ile Rla Leu Ala Phe Ala Ala Vval
-45 -40 . ~35

atg gca act get gat act gag cce gtt gaa cog gaa gag gaa att 96
Met Ala Thr Ala Asp Thr Glu Pro Val Glu Pro Glu Glu Glu Leu
-30 -25 -20

ate atg cta cog ttt gtt gaa gat gac ttg ctg gag aaa cct abc 144
Jjle Met Teu Pro Phe Val Glu Asp Bsp Leu Leu Glu Lys Pro Ile
~-15 =10 -5

cgg age tgg cta tgt aac tgg ttg ggc cat gac tte ggo tgt ata 192
Arg Ser Trp Leu Cys Asn Trp Leu Gly His Asp Phe Gly Cys Tie
e 5 10



<222> (118)..(255) <400> 11 atg aac caa atc aca ttg
ctg atg ttg cta gtc gcc gtc get gtc atg 48 Met Asn
wa@2eelobB10Thr Leu Leu Met Leu Leu Val Al a Val RCE#D¥EP6/000155
Met -35 -30 -25 gca acc gtt acg gga caa tct ctg gat
act tagagcega® age tgatogt hagage age B g agdhrgtVatt Thg Ay 240
Thr Ty GysSers Lew LAS pe1xs pstEsar Ser @ypShalCyd @rsAgte €20 - 15 .
5 .10 gtt tcc?faa cct gaa cag TYc ggt tgg tgc tdg cag
¢ gab Q0GR LA (9Bt Md.. Y8l 98T d DoPrg At AN ALY G Y,
gg, isa %1%3@@ %%pi‘garmy [ Byl t@gs @8 ff@pg%ﬁ Agél- sﬁ%ﬁpg&@hﬁac tge
tat ctc aag cag tat gac agg ggc tgc tgt ggt gtt gga
192 Ala His Cys Tyr Leu Lys A n Tyr Asp Arg Ay Cys
g2t 29EEEGAy Val Ay 10 15 20 25 gaa cac agc ggt aaa t gc2?’
P tgc tac gac cat ggt ggc ccc ctc gcc 240 du H's
Ser Ay Lys Cys Leu Cys Tyr Asp HHs Ay Ay Pro Leu
Ala 30 35 40 gat ggc tgc aag agc 255 Asp Gy Cys Lys
<210> Gpr 45 <210> 12 <211> 85 <212> PRT <213> Arenicol a

21 nirina  <400> 12 Met Asn Gn Ile Thr Leu Leu Met Leu

<213- LEUL Y Iaéltea”i}@l Ala Val Met -35 -30 -25 Ala Thr Val
Thr dvy n Ser Leu Asp Asp G u Ser Asp Val 3 u Asn

<400> -20 -15 -10 Val Ser An Pro Au G@n Arg Ay Trp Cys
Trp Gn Trp Thr_ Cys As -5-115 Ala Hs Cys Tyr Leu

ner Wiysedm ‘If?puﬂr%e@& Aye IegsM@ yrs/dtlacrie Vb 15 20
25 Gdu Hs Ser Ay Lys Q/s'f u Cys Tyr Asp s Gy
Ay Pro Lou Ala 30 35 40 - 8 WD 2006/097110

ala MetPCTA DK200GY BB0 IhY ciASprdvyl @18 tys cberci4Seiu Leu
-30 -25 -20

Ser Ile Met Leu Pro Phe Val Glu Asp Asp Leu Leu Glu Lys Pro Ile
-15 ~10 -5

Pro Rrg Ser Trp Leu Cys Asn Trp Leu Gly His Asp Phe Gly Cys Tle
-1 1 5 10

Thr Tyr Cys Lys Leu Leu Gly Asn Ser Arg Gly Gly Cys Cys Ala Gly
15 20 25 30

Gly Bsp Trp Asn Gly Tyr Cys Tyr Cys His Aep dly Arg Ser Pro Thr
35 40 45

Rsp Arg Cys

<210 9

<211l> 287

<212» DNA

<213> Arenicola marina

<220>
<221> (DS
«222>  (1)..(297)

<220>

<221> 8ig peptide
<222> {1)..(57)
<220>

<221> mat peptide
<222 (151)..(297)



<210> 13 <211> 255 <212> DNA <213> Arenicola narina
<220> <221> CDS <222> (1)..(255) <220> <221>

wengspents de  <222> (1)..(63) <220> <221> napPcpepliEmo01ss

. <400» <@222> (118)..(255) <400> 13 atg aag caa ctc atc ttg

atg
Met
-50

gco
Ala

koo
Ser

ccc
Pro

15

aagligrate kg b0y GrgGtcaid 98f o8 Gral@td8ec MRL LYS 44
Lye Fhel Bie Lbe HreuIlseeiNetle Lidia LeeurMalphAl mial bea Alza Val
Net -35 -30 #25 gca aca gtt-4cg gca cag tcc ¢6g gat

2:0af-.928 39¢ Qat gttt _gat atc 96 Ala Thr Val Thr Ala
BheSer fen Ao O RpSVAInAH e 20 15 °°
-10 gtt -stecc caa tot gaa &g cgc cag tgg tge tgg gag
attg tca tgtt at L_}:44 Val Ser An Ser u Adn Arg An
Trq%gc%ia TF WtFr gaseprt Papetd gag FpaSege@taac t gois
TLE ¢ Ettgtg 55% P80 %'t gl‘géi‘ig%;g gocr Tyt grggte gte ggg
192 a Asn Cys Phe Phe Lys @ n Phe Asp Asn Ay Cys
cg@ygcQgy Vel t6t YaalOtdd 20 2o cBagaLaccafie saga 19Cy g,
Argt3ert e beac Cgacispalrmggau gU¢ Kiecrad clgomy2dds 1ku Hi s
"1sér Ay Lys Oy Leu Cys Tyr AspiHis Gy Gly Pro Leu

gct taélt%c3%g3§ﬁ%tg %:?%< Catgggcigg‘c ng gtg Alsath yﬁ.c’ysl T'!].gro
Ala Tyza\rcgs‘]ﬂ@s gu €y FaP Ay 153 g %léa‘lg I col &
mari na <40Q@z 14 Met Lys nggs ou’ll'® Leu Leu;iet Leu
Leu Val Ala Ile Ala Val Net -35 -30 -25
gge gac tgg aag gga tac kgt tac tge cac gac ggt cg¢ age cot acce 288
Gly Asp Trp Lys Gly Tyr Cys Tyr Cys His hep Gly Arg Ser Pro Thr
335 49 45
gat agg tgt 287
Asp Arg Cys
<210> 10
<211= 899
<212> PRT

<213> Arenicola marina

<400> 10

Met

-50

Ala

Ser

Pro

Ala

15

Gly

Aszsp

Lys Phe Phe Leu Pro Ile Met Ile Ala Leu Ala Phe Ala Ala Val
-45 -40 -35

Met Ala Thr Ala Asp Thr Glu Pro Val Glu Pro Glu Glu Glu Leu
-30 ~25 -20

Ile Met Leu Pro Phe Val Glu Asp Asp Leu Leu Glu Lys Pro Ile
~15 -10 -5

Arg Ser Trp Leu Cys Asn Trp Leu Qly His Asp Ile Gly Cys Ile
-1 1 5 10

Tyr Cys Lys Leu Leu Gly Asn Ser Arg Gly Gly Cys Cys RAla Gly
20 25 30

Asp Trp Lys Gly Tyr Cys Tyr Cys His Asp Gly Arg Ser Pro Thr
35 £0 45

Arg Cys

<210> 11
<21l> 255



Ala Thr Val Thr Ala G n Ser Leu Asp Asp GQu Ser Asp
Val Asp Ile -20 -15 -10 Val Ser Adn Ser Au Gn Arg
wal2nsepi€ys Trp G u Trp Ser Cys Asp -5 -1 1PBTOKV/000155
i212s 06/ 097110 PCT/ DK2006/ 000155 Ala Asn Cys Phe Phe .Lys
<213> @-oniRes Aspifisn Ay Cys Cys Ay Val @y 10 15 20 25
GQu Hs Ser Ay Lys Cys Leu Cys Tyr Asp Hs Ay Ay
Pro Leu Ala 30 35 40 Ala dy Cys Thr Arg 45 <210>

23322 15 <211> 255 <212> DNA <213> Arenicola marina <220>

<222> .1.>(2%35 <222> (1)..(255) <220> <221> sig_peptide
2> (1)..(63) <220> <221> mat _peptide <222>

<220> (112) (255) <400> 15 atg aaa aac ata aca ttg ctg atg
<221> ?_P@P gcc gtc ttc gtc atg 48 Met Lys Asn lle
<222> (&g Leu Met Leu Leu Val Ala Val Phe Val Met -35
<320 -30 -25 gca acc gtt atg gca acg cct cta gat ggc gat
<221> @ht @gaigcec gtt tcc 96 Ala Thr Val Met Ala Thr Pro
<222> Leus)Aspe(®)y Asp Ile Au Ala Val Ser -20 -15 -10 cag

cca gag cag cgg ctt tgg tgt ttc gag tgg tca tgt gat
;‘i;ﬂ;a étlc a%a 144 Q PEg Jdu Gn Ar Len Trg Qés Phe d u,
Met Asr?g?ns P m%éﬁsﬁeﬁﬂeﬁﬁ LS vil 3;@ Roc & %33019 th
ca A3ac ggc tt ggc gaa aag aaa

Cys Trp Trp Ser HIS Gn Asn Gly Cys Cys dy Vval Gly
gea acoChit Asq dopscdbt0 c2§ gatata@aaatage @dic gt?cgataaiacgt g ages
Ala ’I‘hrg@’@l @‘gg He ety gergé@ug%iﬁs) @ﬁt Gﬁ:@cgegél_@p Glu Asn

gtt tce caa cct gaa cag cge ggt tgg tge tgg cag tgy aca tgt gat 144
Val Ser Gln Pro Glu Gln Arg Gly Trp Cys Trp Gln Trp Thr Cys Asp
-5 -1 1 5

gece cac tge btat cte aag cag tat gac agyg gge tge tgbt ggt gtt gga 192
Ala Hig Cys Tyr Leu Lys Gln Tyr Asp Arg Gly Cys Cys Gly Val Gly
10 15 20 25

gaa cac agce ggb aaa tge ctt tge tac gac cat ggt ggc cce cte goc 240
@lu His Ser Gly Lys Cys Leu Cys Tyr Asp His Gly Gly Pro Leu Als
30 35 40

gat ggc tgc aag agce 255
Asp Gly Cys Lys Ser
45

<210 12

«<211> B85

<212> PRT

<213> Arenicola marina

<400> 12
Met Asn Gln Tle Thr Leu Leu Met Leu Leu Val Ala Val Ala Val Met
-35 -30 ~25

Ala Thr Val Thr Gly Gln Ser Leu Asp Asp Glu Ser Asp Val Glu Asn
~-20 ~15 -10

Val Ser Gln Pro Glu Gln Arg Gly Trp Cyg Trp Gln Trp Thr Cys Asp
~5 -1 1 5

Ala His Cys Tyr Leu Lys Gin Tyr &Asp Arg Gly Cys Cys Gly Val Gly
10 15 20 25

Glu His Ser Gly Lys Cys Leu Cys Tyr Asp His Gly Gly Pro Leu Ala
30 35 40



Hs Lys Cys Leu Cys Tyr Val Ser Ay Gy Pro Leu Ala
Ala Gy Cys 30 35 40 255 att agg gaa gtg ctg Ile Arg
wllame@abitbeu 45 <210> 16 <211> 85 <212> PRPCIAUIBO6/000155
Arenicola marina <400> 16 Met  Lys Asn Ile Thr Leu Leu
Met Leu Leu Val Ala Val Phe Val Met -35 -30 -25 - 10
asp G1IMBy2006/ 27110 PCT/ DK2006/ 000155 Ala Thr Val Met Al a
Thr Pso0 Leu Asp Gy Asp Ile Au Ala Val Ser -20 -15
-10 dn Pro Qu dn Arg Leu Trp Cys Phe Au Trp Ser
“310% %s Asp vVal Arg -5 -1 15 10 Cys Trp Trp Ser H's dn
211> B Gy Cs Cs @y Val Ay Qu Asn Lys is 20 25 Hi's
<212> bys Cys Leu Cys Tyr Val Ser Ay Ay Pro Leu Ala Al a
<213> @Gynipdald3Br3% 40 Ile Arg Au Val Leu 45 <210> 17
<211> 255 <212> DNA <213> Arenicola marina <220>
wa00s <221> CDS  <222> (1)..(255) <220> <221> sig_peptide
321> 842> (1)..(63) <220> <221> mat peptide <222>
<222> ((112)(256255) <400> 17

<220

<221> sig peptide
<222> (1) ..({63)
<220>

<221> mat_peptide
<222> {118} .. (255}

<£00> 13
atg aag caa ctc atc ttg ctg atg ttg ctg gte goe ate get gte atg 48
Met Lys Gin Leu Ile Leu Leu Met Leu Leu Val Ala Ile Ala Val Met

=35 -30 -25

gca aga gtt acg gea cag tee ctg gat gac gaa agce gat gtt gat atc Se
Ala Thr Val Thr Ala G1ln Ser Leu Asp Asp Glu Ser Asp Val Asp Ile
~20 -15 -10

gtt tcc caa tet gaa cag cge cag tgg tgc tgg gag tgg tca tgt gat 144
Val Ser Gln Ser Glu Gin Arg Gln Trp Cys Trp Glu Trp Ser Cys Asp

gce aac tge bttt tte aag cag ttt gat aac gge tge tgt ggt gtt ggy 192
Ala Asn Cys Phe Fhe Lys Gln Phe Rsp Asn Gly Cys Cys Gly Val Gly
16 i5 20 25

gaa cac agc ggt aaa tgce ctt tge tac gac cat gga gge cco cte goo 240
Gly His Ser Gly Lys Cys Leu Cys Tyr Asp His Gly Gly Pro Leu Ala
30 35 40

goo gge tge acg cgo 255
Ala Gly Cys Thr Arg
45

<210> 14

<211> 85

<212= PRT

«213> Arenicola marina

<400> 14
Met Lys Gln Leu Ile ZLeu Leu Met Leu Leu Val Ala Ile Ala Val Met
-35 =30 -25

Ala Thr Val Thr Ala Gln Ser Leu Asp Asp Glu Ser Asp Val Asp Ile
-20 -15 ~-10

Val Ser Gln Ser Glu @¢ln Arg Gln Trp Cys Trp Glu Trp Ser Cys Asp
-5 -1 1 5



atg aag aac ata acg ttg etg atg ctg ctg gtt gcc gte
gtc gtc atg 48 Mt Lys Asn Ile Thr Len Leu Met Leu
woaepewartinl a Val Val Val Met -35 -30 -25 gca EEEDFH2006/000155
atg gca acg cct cta gat gge gat att gaa gcc gtt tcc 96
Ala Thr Val Met Ala Thr Pro Leu Asp Ay Asp Ile Qu
ala asnAha Ml pBerlys2@ln pbe ALO P@angfcéY@é‘gsc%téf (Y@f ¥t tgg
10 tgt ttc gag®tgg tca tgt gat®Ytc aaa 144 G fPro G u
Gn Arg H's Trp Cys Phe Gu Trp Ser Cys Asp Val Lys -5
_— t G A-ChnCats ¢a@ AgCrggeet giiat gt ggc
cta Hlsgst]zetrla c%gza@%a%&gggglgz 35&/3 Tr ggTrp Ser ¢bis G n Asn
@y Cs Cys Ay Val Gy @u Asn Lys 15 20 25 cat aac
tgc ctc tgc tat gag agt ggt ggc ccc ctc gcc get ggc
Ala Glyt@es BHO A Hi s Asn Cys Leu Cys Tyr Au Ser Ay Ay Pro
Leu Afa Al a Ay Cys 30 35 40 att agg gaa gtg ctg 255
Ile Arg Gu Val Leu 45 <210> 18 - it WD 2006/097110
<210> PET/ DK2006/ 000155 <211> 85 <212> PRT <213> Arenicol a
<211> @®%ina <400> 18 Met Lys Asn Ile Thr Lau Lau Met Lau
<212> P®Yy Va|] Ala Val Val Vval Met -35 -30 -25 Ala Thr Val
<213> RETAPE THRtPro Lau Asp Ay Asp Ile Qu Ala Val Ser
-20 -15 -10 d@n Pro Au dn Arg His Trp Cys Phe Qu
<220> Irp Ser Cys Asp Val Lys -5 -1 15 10 Cys Trp Trp Ser
<221> HP$ G@n Asn Ay Cys Cys Ay Val Ay du Asn Lys 15 20
<222> 45) - {£85)Asn Cys Leu Cys Tyr Qu Ser Ay Ay Pro Leu
.20, Ala Ala @y Cys 30 35 40 Ile Arg Gu Val Leu 45
<221> éZ&Rﬁp&&m <211> 255

«222> {1)..{83)

<220>
<221> mabt_peptide
<222> (112)..(255)

<400> 15 "
atg aaa aac ata aca ttg ctg atg ctg cig gtt geoe ghte tte gte atg
Met Lys Asn Ile Thr Leu Leu Met Leu Leu Vval Ala val Phe Val Met

-35 -30 -25

gea ace gtt atg gea acg cct cta gat ggc gat att gaa goc gtt tce 96
ala Thr Val Met Ala Thr Pro Leu Asp Gly Asp Ile Giu Ala Val Ser
-290 ~-15 -10

cag cca gag cag cgg cht tgg tgt ttc gag tgg teca tgt gat gtc aga 144
@ln Pro Glu Glmn Arg Leu Trp Cys Phe Glu Trp Ser Cys AsD Val Arg
-5 -1 1 5 10

tge tgg tgg tcg cat cag aac ggc tgt tgt gge gtt gge gaa zac aaa 192
cys Trp Trp Ser His Gln Asn Gly Cys Cys @ly val Gly Glu Asn Lys
15 20 25

cat aaa tge cte tge tat gtg agt ggt gge cec ctc geo get gge tge 240
His Lys Cys Leu Cys Tyr Val Ber @ly Gly Pro Leu Ala Ala Gly Cys
30 35 40

att agy gaa gtg ctyg 255
Ile Arg Glu Val Leu

«210> 16

<21ii» 85

<212> PRT

«213> Arenicola ma:ina

<400> 16

Met Lys Asn Ile Thr Leu Leu Met Leu Leu Val Ala Val Phe Val Met
~-35 -30 -25

- 10 -



<212> DNA <213> Arenicola marina <220> <221> CDS
<222> (1)..(255) <220> <221> sig peptide <222>
WQ 2005/0§88) <220> <221>-nmat _peptide <222> (1RQYT/DKRAGHPO1SS
<400> 19 atg aag sat ata aca atg ctg atg ctg ctg gtt
gcc gtc gtc gtc atg 48 Met Lys Asn Ile Thr Met Lau
Ala Thw@iale Bhu T%alPrAl BeWAPP Vab Aral TiveGludga- B0 885 gea
*8cc gtt atg gca ‘@cg cct cta gat Hyc gat att gaa gcc
gtt tac 96 Ala Thr Val Met Ala Thr Pro Lau Asp Ay
Gln rréASpuldle &4 hharddabyslyhe 20 7b5serl @yeagpCeq gag cag
-5 cgt cat tygltgt tgg gaa tsgg aca tgt gat gtx age 144
A@n Pro Au @n Arg His Trp Cys Trp Glu Trp Thr Cys
Vi C.qt,00. .t t at .cgg gat
e me e G PR hst L Y B T
Ser Hs Arg Asp Ay Cys Cys Gly Val dy GQu Asn Lys 15
, 20 25 sat aac tgc ctc tgc tat gag agt ggt ggc ccc otc
His IR s gt Gee Yy 4@61r B CAX Preyk=y 812 )8 Sy C@ u Ser
Gly Gy Pro Lau A& Asp Gy Cys - 12 WD 2006/097110
PCT/ DK2006/ 000155 30 35 40 att ago aaa gtg ctg 255
Ile ArdlceuSen 1laws Val Leu 45 <210> 20 <211> 85 <212> PRT
45<213> Arenicola marina <400> 20 Met Lys Asn Ile Thr
Met Leu Net Leu Leu Val Ala Val Val Val Met -35 -30

<210> T%S
<211> 255
<212> DNA
<213> Areniccla marina

<220>
<221> CDS
«222> {1)..(258)

<220>
<22i> silg peptide
<222> (1)..(63)

<220
<421> mat_peptide
<222> {112})..(255)

<400> 17
atg aag aac ata acg tig ctg atg ctg ctg gtt goe gte gtc gte atg 48
Met Lys Asn Ile Thr Leu Leu Met Leu Leu Val Ala Val Val Val Met

-35 -30 -25

gca acc gtt atg gea acg cct cta gat gge gat att gaa goc gtt tec a6
Ala Thr Val Met Ala Thr Pro Leu Asp Gly Bsp Ile Glu Ala Val Sexr
-20 -15 -10

cag cca gag cag cgt cat tgyg tgt tte gag tgg teca tgt gat gte aaa 144
Gln Pre Glu Gln Arg His Trp Cys Phe Glu Trp Ser Cys Asp Val Lys
~5 -1 1 5 10

tge tgg tgg tog cat cag aac gac tgt tgt gge git gge gaa aac aaa 192
Cys Trp Trp Ser His Glo Asn Gly Cys Cys Gly Val ©ly Glu Asn Lys
15 20 25

cgt aac tgc cte tge tat gag aght ggt gge cce cte gee get gge tgo 240
His Asn Cys Leu Cys Tyr Glu Ser Gly Gly Pro ILeu Ala Ala Gly Cys
30 35 40
att agg gaa gtg ctg 255
Ile Arg Glu val Leu
45
<2106> 18

- 11 -



Ala Thr Val
Al a Val
wQOpsteep1E u
<211> TP Trp Ser
<212> Asrr LyS

<213>

L

<400>

Tyr

15

Met Ala Thr Pro Leu Asp Ay Asp Ile Gn

-20 -15 -10 dn Pro Qu Gn Arg His Trp

Trp Thr Cys Asp Val Arg -5 -1 1PETHXK2BYE000155
‘Hi's Arg Asp Gy Cys Cys Ay Val*dy Gu

20 25 Asn Asn Cys Leu Cys Tyr Gu Ser dy

Guenpegalearinka Asp Gy Cys 30 35 40 Ile Ser Lys Val
<210> 21 <211> 252 <212> DNA <213> Arenicol a
<220> <221> CDS <222> (1)..(252) <220> <221>

45

mari na

Met LySignpPeRt e et 222>mdtl heu (183) va1<220¥a L 22L>vimiepept | de

Al

w

-5

Cys

His

<223> (118)..

(252) -3<400> 21 atg aagscca atc ata ttg

ctg atg ctg ctg gtc gee gtt gtc gtc atg 48 Met Lys

Thpr’\%ll J&eg: Mjao Tiiggpro tleul\/lat %LGg%ft Afsgc I}L/ Glu eal Val Val

1sgca ac g pca gag cce *€tg gat

gaa gaa agc gat gtt gaa ata 96 Ala Thr Val Thr Al a
Gn Pro Leu Asp Gu Gu Ser Asp Val Gu lle -20 -15

Sin Froffu G M Eieayretrs Gan Laghugeentys dee Iyt wag act

ccg aca fyt tfagc 144 Val Ser G n Pro Gu &n Arg Ile
Pro Cys Trp Thr Pro Thr Cys Ser - 13 WD 2006/097110
TrPGHL D006 Q0N 16 cby tyd Geags 0gr chgteiogst ggsaag ggc
aag afe ggc tgt tgt gge gtt aaa gaa 19 Thr Arg Cys
Trp Trp Lys Ay Lys Ser Ay Cys Cys @y Val Lys Gu 10

Asﬂj%ngLé%SC é:égrtéiﬁ §g¥:Eg§EE1yg§%oa£éﬁiﬁ g &f%th§“%ygeu ctc
gg® CcCg aag gac a

Ile Arg Glu vVal Leu

45
<210= 18
<21l> 255
212> DNA
<213> Arenicola marina
<220>
<221> CDS
<222> {1}..{255)
<220>
<221> s=ig peptide
<2225  (1)..(83)
<220>
<221> mat peptice
<222>  (112)..{255)
<400> 19
atg aag aat ata aca atg ctg atg ctg ctg gtt gee gte gbe gte atg 48
Met Lys Asn Ile Thr Met Leu Met Leu Leu Val Ala Val Val Val Met

-35 -30 -25

goa acce gtt atg gea acg ceb cta gat gge gat att gaa goe gttt tac 96
Ala Thr Val Met Ala Thr Pro Leu Asp Gly Asp Ile Glu Ala Val Tyr

-20 -15 -16
cag ccg gag cag ocgt cat tgg tgbt £gyg gaa tgyg aca tgt gat gte aga 144
Gln Pro Glu Gln Arg His Trp Cys Trp Glu Trp Thr {yvs Asp Val Arg
-5 -1 1 5 10
tge tgg tgg tcyg cat cgg gat gge tgt tgt gge gtht ggc gaa aac aaa 192
Cys Trp Trp Ser Hig Arg Asp Gly Cys Cys Gly Val Gly Glu Asn Lys

15 20 25

aat aac tge cte tge tat gag agt ggt gge cec cte gee gat guc tge 2490
Asn Asn Cys Leu Cys Tyr Glu Ser Gly Gly Pro Leu Ala Asp Gly Cys

- 12 -



Hs Tyr Gy Val Cys Ile Cys Tyr Gdn Hs Leu Ay Pro
Lys Asp Ser 30 35 40 age tgc ctg gcc 252 Arg Cys Leu
WAL 11<210> 22 <211> 84 <212> PRT <213> APERIDEG)®/000155
rina <400> 22 Met Lys Pro lle lhe Leu Leu Met Leu
Leu Val Ala val Val val Met -35 -30 -25 Ala Thr Val
att age Hia A@cthu Pro Leu Asp Qu GQu Ser Asp Val Gu Il e255
Ile ser-I@ valbLedQ Val Ser G n Pro AQu @n Arg Ile Pro Cys
5 Trp Thr Pro Thr Cys Ser -5 -1 15 Thr Arg Cys Trp Trp
Lys Ay Lys Ser Ay Cys Cys Gy Val Lys Au 10 15 20
<210 2Zp H's Tyr Ay Val Cys Ile Cys Tyr Gn Hs Leu Ay
<211> d#¥ 0 Lys Asp Ser 30 35 40 Arg Cys Leu Ala 45 <210> 23
<2l2> REX11> 297 <212> DNA <213> Arenicola marina <220>
<213>  AEFpisPlEDRIEIES22> (1)..(297) <220> <221> sig_peptide
cq00s 222> (1)..(57) <220> <221> mat _peptide <222>
(151)..(297) <400> 23 atg aag ttt tta tta ccg ttg atg
Met Lys Qis@ Otec Tat glegClout Vet get gocVyt élaFal Vil Vs MPhe Leu
L& Pro Leu Met Vvat?val Met Ala PHE®Ala Ala Val 14

Ala Thr Val Met Ala Thr Pro Leu Asp Gly Asp Ile Glu Ala Val Tyxr
-20 ~-15 -10

@ln Pro Glu Gln Arg Hig Trp Cys Trp Glu Trp Thr Cys Asp Val Arg
-5 -1 1 5 10

Cys Trp Trp Ser His Arg Asp Gly Cys Cys Gly Val Gly Glu Rsn Lys
15 20 25

Asn Asn Cys Leu Cys Tyr Glu Ser @Gly Gly Pro Leu Ala Asp Gly Cys
36 35 40

Ile Ser Liys Val Leu

45
<210> 21
<211l> 252

<212> DNA
«213> Arenicola marina

«220>
<221>= (DS
<222>  {1)..{252)

<220>

<221> sig peptide
<222> (1)..(63)
<220>

<221> mat_peptide
<222> {(118)..(252)

<400> 21

atg aag cra ate ata ttg ctg atg ctyg ctg gte gac gtt gtc gte atg 48
Met Lys Pro Ile Ile Leu Leu Met Leu Leu Val Ala Val val val Met

~35 ~-30 -25
gea aca gtt acg gea gag ceco ckg gat gaa gaa agce gat gkt gaa ata 95
Ala Thr Val Thr Ala Glu Pro Leu Asp Glu Glu Ser Asp Val Glu Ile
=20 -15 -10
gtt tce cag cct gaa cag cge atc cCC tgt tgg act ccg aca tgt agce 144

val Ser Glmn Pro Glu Gln Arg Ile Pro Cys Trp Thr Pro Thr Cys Ser

- 13 -



WO 2006/ 097110 PCTI DK2006/ 000155 -50 -45 '-40 -35
gcc atg gca act got gat act gag ccg gtt gag agg gag

w@agoggtiigtt 96 Ala Met Ala Thr Ala Asp Thr @&CwWDRRO6/000153

Vals Gu Arg Gu Gy Gy Val -305-25 -20 ttc atc atg
cta ccg ttt gtt gaa gac gat atg ctg gag aaa cca att
aca cgd 44c Riyetrdd eadybigcleay Ryo dehecdvatgiGage Asp Asp et Leuwssz
Thr ArgCys | T Pyo LYF Sly1Bra $6 By @t oy §lydiglohs 6§y ccc
9 tgt cat agg'fat ggc cat gac dtg ggt tgc 192 2Beu Arg
cac taﬁgy;t %ﬁé Q%SQaEE Oy SathhSg A8 HicSgdd Yol S50 MEL G Y 540
Hig T 0e aga get coetaik geuads, gad 138dasdg=£ac agt
cta ggt agt tgc tgt cct 240 Thr Ala Ala 8ys Asn Qu
. Arg Ay H's Ser Leu Ay Ser Cys Cys Pro 15 20 25 30
hog cgsgtgggﬁé cac tat agt gga tac tgt tac tgc cac gac agt 252
ggc agt ccc 288 Val Ay Hs Tyr Ser Gy Tyr Cys Tyr
Cys His Asp Ser Ay Thr Pro 35 40 45 gat agg tgc 297
Asp Arg Cys <210> 24 <211> 99 <212> PRT <213>
219> Afenicola marina <400> 24 Met Lys Phe Leu Len Pro Len
Py %tf Val Val Net Ala Phe Ala Ala Val -50 -45 -40 -35
213> AanMeh Alaidhr Ala Asp Thr Qu Pro Val u Arg Qu
GQu dy Vval -30 -25 -20 Phe Ile Met Leu Pro Phe Val
<200> @Ru Asp Asp Met Leu Glu Lys Prolle -15 -10 -5 Leu

Arg Pr gHs Ay _H S As Met
Het Lyséﬁngo %”% %Eyl’iu %Efd‘?e'f; EWL uAIVAag V?%ﬁ’% 6 Ay Hs
' Ser Len Ay Ser Cys Cys Pro 15 20 25 30 Gy His

Tyr Ser Ay Tyr Cys Tyr Cys His Asp Ser Gy Thr Pro 35

aAla Thr4@a]4g‘hrp@.;1r§1 A}lg P@ysbeagz.a_s{p GRE Glu2jel>Agh Val Glu Ile
~10

Val Ser Gln Pro Glu Gln Arg lle Pro Cys Trp Thr Pro Thr Cys Ser
-5 -1 1 5

Thr Arg Cys Trp Trp Lys Gly Lys Ser Gly Cys Cysg Giy Val Lys Glu
10 15 20 25

His Tyr Gly Val Cys Ile Cys Tyr Gln His Leu Giy Pro Lys AsSp Ser
30 35 40

Arg Cys Leu Ala
45

<210> 23

<211l 2987

<2412> DNA

<213> Arenicola marina

<220>

<221> CDS

222> (1) ..(297)
<220>

<221> =ig peptide
<222> {1}..(57)
<220>

<221> matwpeptlde
<222> (151} ..{297)

<4£00> 23
atg aag ttt tta tta ceg ttg atg gte gte atg gee ttt got geoe gto 48
Met Lys Phe Leu Leu Pro Leu Met Val Val Met Ala Phe Ala Ala Val

- 14 -



<212> DNA <213> Arenicola marina - 15 W) 2006/097110
POT/ 0K2006/ 000155 <220> <221> CDS <222> (1)..(252)
Wa200%912@1> sig_peptide <222> (1)..(63) <2P0FDER2BUCH00155

-50 mat_peptide .4$222> (121)..(252) <400> 25 atga.aca acg

ctg ctc cta atg ttt ggg gtc gcc atc gtc gtc ctg gca 48
gee atiypycaThet Thr dednadtegad ewgMet Piwead paVadacAbar Idte Val 96
Ala Me{ghia) Ehy Al hepoThgle Jgo- ‘?;? Gl Preyitau tia gke Ygig cot

cta caa gat gac gat gtc ctf gac cca tca 962° Thr Vval
tte atAl &cAbn Vah REOgheYaHRARR AP AP RaNadal el ASP Pro ;44
Phe IiBgfet- X »#d rhdOvalggiu Gisb Ghougaasggugas aca 10gg ggc

agg ttﬂgEtgt sat ttc tg@Gttg 144 GIy L"e?u Val Qu GIy
ctt c t gat L (%/% e Leu 2.1 192
oo ool 8 ot il By Sl a0t oo

Ml g@

Ala Gu Arg GIy Q/s Q/s GIy 10 15 20 gtt gga aac tac
aca SCEtﬁct ﬁ%qa t 29oa g9y ctaastt dgigIggeact avt gaa 240 240
Thr Mvaﬁla Ali_geﬁl S SR TGYS AZB Ser

Ay Tyr Glu 5 30 35 40 tac agg tgc cgc 2523 Tyr Arg
gty gg&YScAt g 21 Qa2 3d kac 84 sdldar BRE glda Aizgni col ggg
Val GlygHisntyr 0@y 26/xNeys The ChhrEisensd eur Lty et sPhe Ay

Val Ala Bfe Val Val Leu A% -40 -35 -30 425 Th.r Val
gat a t%CAI a Val Pro Len G n Asp Asp Asp Val Lou Asp Pro

Asp Ar ers

297

<210> 24

<211l= 99

<212» PRT

<213> Arenicola marina

<400> 24
Met Lys Phe Leu Leu Pro Leu Mer Val val Met Ala Phe Ala Ala val
~50 -45 ~40 ~35

Ala Met Ala Thr Ala Asp Thr Glu Pro Val Glu Arg Glu Glu Gly Vval
~30 -25 -20

Phe Ile Met Leu Pro Phe Val Glu Asp Asp Met Leu Glu Lys Pro Ile
~-15 ~-10 -5

Leu Arg Gly Gly Arg Pro Cys His Arg His Gly His Asp Met Gly Cys
~1 1 5 10

Thr Ala Ala Cys Asn Glu Arg Gly His Ser Leu ¢ly Ser Cys Cys DPro
15 20 25 30

Val Gly His Tyr Ser Gly Tyr Cys Tyr Cys His Asp Ser Gly Thr Pro
35 40 45

Asp BArg Cys

<Z210> 25

<211l> 252

<212> DNA

<213> Arenicola marina



-20 -15 -10 Gy Leu Val Au @y Gu Thr Arg Ay Arg
Ser Cys. Asn Phe Trp Leu -5 -1 15 Cys His Ala Ser Cys

wop@spEltys Val Ala Gu Arg Ay Cys Cys Ay PLD/DEBIBEO01SS

Val Ay Asn Tyr- Leu Ay Tyr Cys Tyr Cys Tyr Asp Ser -
<220> Qy Tyr Gu 25 30 35 40 Tyr Arg Cys Arg 16 WO
<221> 2096/ 097110 PCT/ DK2006/ 000155 <210> 27 <211> 321
222> H12>BRA <213> Arenicola narina <220> <221> CDS
<220 <222> (1)..(321) <220> <221> sig peptide <222>
<2215 (shh. pdBBJe <220> <221> nmt_peptide <222> (145)..(321)
<222> <4QO>s27 atg sag ttg ttc tta ccc ttg gtc gtc acc gtg
220 gca ttt gcc gcc gtc 48 Met Lys Leu Phe Leu Pro Leu
P t_pe l,Jhr Val Ala Phe Ala Ala Val -45 -40 -35 gtc
<2225 5&1@1? l2gat acg gag cca gtt gag get gag gat gas gtt
tcc atc 96 Val Met Thr Asp Thr Qu Pro Val Qu Al a
<400> GSU Asp A u Val Ser Ile -30 -25 -20 atg aac cct tat
atg ac ggg tca%e FGariCagtacEcctE gay 144 48
Mzg 'J.’h % eng‘%y gp@a 311\%1 aJGVﬁl d.l%}l
Thr Leu GQu -15 -10 -S -1 ggt ggg atg tgt gg gac gac
act gtd gba g@e $eQct@@thcClaagast ahe HLPlg@a6cdYRe My y Met o6
Thr ValOpda @iy ASpPAspePhéEnChyn Ser AEppvBeleAdpr|tm Apg Asp 1
5 10 15 ~%Aac cag tgc agg “gat tat tgt cgt ‘c]c@g agg ggt

o, o il B 959923%, &9, B X gac;h 0" Fa

tge cac gea tec tge atc get aaa gte get gsa cga gge tge tob gga 192
Cys His Ala Ser Cys Ile Ala Lys Val Ala Glu Brg Gly Cys Cys Gly

10 15 20
gtt gga aac tac c¢tt gge tac tgt tat tgt tat gac agt ggc tat gaa 240
Val Gly Asn Tyr Leu Gly Tyr Cys Tyr Cys Tyr Asp Ser Gly Tyr Glu
25 30 35 40
tac agg tgc cge 252

Tyr Arg Cys Arg

<210> 26

<211l> B84

<212> PRT

«213> Arenicola marina

<400> 28

Met Thr Thr Leu Leu Leu Met Phe @ly Val Ala Ile Val Val Leu Ala
-4Q -35 -390 ~-25

Thr Val Ala Ala Val Pro Leu Gln Asp Asp Asp Val Leu Asp Pro Ser
-20 -15 -10

Gly Leu Val Glu Gly Glu ‘Thr Arg Gly Arg Ser Cys Asn Phe Trp Leu
] -1 1 5

Cys His Ala Ser Cys Ile Ala Lys Val Ala Glu Arg Gly Cys Cys Gly
10 15 20

Val @ly Asn Tyxr Leu Gly Tyr Cys Tyr Cys Tyr Asp Ser Gly Tyr. Glu
25 30 35 40

Tyr Arg Cys Arg

- 16 -



tgt ggt att ggt ctc tgg cag gga caa tgt tac tgc tat
tac ttc tac 288 Cys Ay.lle Ay Leu Trp An Ay dn
wQyeePyTiCys Tyr Tyr Phe Tyr 35 40 45 gga cccPagiPESeq6/0001355
acc tat agg tgc tgg tcg aaa 321 -A@y Pro Ser Leu Thr
Tyr Arg Cys Trp Ser Lys 50 55 <210> 28 <211> 107
<212> PRT <213> Arenicola marina <400> 28 Met Lys Leu
:2%3: ;the Lou Pro Leu Val Val Thr Val Ala Phe Ala Al a Val
w212a T -40 -35 Val Met Thr Asp Thr Gu Pro Val Qu Ala
<213 dhiAST GhiiMal Ser Ile -30 -25 -20 Met Asn Pro Tyr
Val Lys Asp Ay Val G@n Ay Arg Gn Thr Leu Gu 17
WO 2006/ 097110 PCT/ DK2006/ 000155 -15 -10 -5 -1 Gy

e Met Cys Gy Asp Asp Phe Gy Ser Trp Ser Asp lle
<222> Asp;y 1 510 15 Asn @ n Cys Arg Asp Tyr Cys Arg

er Arg Ay Ser Phe Ay Ay Cys 20 25 30 Cys Ay lle
<220> Gy Leu Trp An Gy An Cs Tyr Cys Tyr Tyr Phe Tyr
<221> 85354@r4Bledy Pro Ser Leu Thr Tyr Arg Cys Trp Ser Lys
222> Bp 55661<210> 29 <211> 49 <212> DNA <213> Artifici al
w220s <220> <223> Marinasinl B-F <400> 29 ggat gcgaac

<221> RAAGEh€Aga aacgtagctg gctatgtaac tggttggge 49 <210>
<222> 304x21132134 <212> DNA <213> Artificial

<4Q00=> 27
atg aag ttg tie tta cece tig gtg gtc ace gty gea ttt gce goo gte 48
Met Lys Leu Phe Leu Pro Leu Val Val Thr Val Ala Phe Ala Ala val

~45 -40 -35

gte atg act gat acg gag cea gtt gag get gag gat gaa gtt teco ate 926
Val Met Thr Asp Thr Giu Pro Val Glu Ala Glu Asp Glu Val Ser Ile
-30 -25 -20

atg aag cct tab gta aaa gac ggb gtg caa ggyg aga cag acc ctc gag 144
Met Asn Pro Tyr Val Lys Asp Gly Val Gln Gly Arg Glr Thr Leu Glu
-15 -10 -5 -L

ggt ggg atg tgt ggt gac gac ttt gge teg tgg tet gac ate cgt gac 192
Gly Gly Met Cys Gly Asp Asp Phe Gly Ser Trp Ser Asp Ile Arg Asp
1 5 10 15

aac cag tgc agg gat tat tgt cgt teg agg ggt age tte gga gt tgce 2490
Asn Gln Cys Arg Asp Tyr Cys Arg Ser Arg Gly Ser Phe Gly Gly Cys
z20 25 30

tgt ggt att ggt cte tgg cag gga caa tgt tac tge tat tac ttec tac 288
Cys @ly Ile Gly Leu Trp Gln Gly Gln Cys Tyr Cya Tyr Tyr Phe Tyr
35 40 45

gga cco agt ctt acc tat agg tgce tgg tcg aaa 321

Gly Pro Ser ieu Thr Tyr Arg Cys Trp Ser Lys
50 55

<210> 28

<211> 107

<212> PRT

<213> Arenicola marina

<400=> 28

Met Lys Leu Phe ILeu Pro Leu Val Val Thr val Zla Phe Ala Ala Val
~45 -4.Q -35

val Met Thr Asp Thr Glu Pro val Glu Ala Glu Asp Glu Val Ser Ile
~30 ~25 -20

Met Asn Pro Tyr Val Lys Asp Gly Val Gln Gly Arg Gln Thr Leu Glu

- 17 -



Gly

Asn

Cys

Gly

<220> <223> Marinasinl B-R <400> 30 cccaagcttc
acatggtgta tggttgatct ctcc 34 <210> 31 <211> 49
WeABBITINA  <213> Artificial <220> <223> Mar PRASINIRIBO1SS
-15<400> 31 ggat gcgmaac caacttcaga -aacgtggctg gt-gct'ggcag:
tggacatgt 49 <210> 32 <211> 31 <212> DNA <213>
Artificial <220> <223> Marinasj n2A-R_. <400> 32
Slyc¥eaQgetdy Ve FAGE Yt FFadtt O 1 81T 87 WP
2006/ 097110 PCT/ DK2006/ 000155 <210> 33 <511> 49
<212> DNA <213> Artificial <220> <223> Marinasi n3B-F
Cln<dB0 rr@3FsgQatgCgadcy cRackic afa “gacytecaly §lgt@st t cgag
tggt 4t gt 49 <210> F4 <211> 31 <2123°DNA <213>
Artificial <220> <223> Marinasin3B-R <400> 34

alyCELAREs It 6a0L00UAAIGCEd 36ATGs a3 LTy <2R0>135
as 40 45

Pro Ser Leu Thr Tyr Arg Cys Trp Ser Lys
540 55

«210>= 29

<21l= 489

<212> DNA

<213> Artificial

<220>
<223> MarinasinlB-F

<400> 29
ggatgegaac caacttcaga aacgtagetyg getatgtaac tggttggge 43

<210 30

<211l> 34

<212> DNA

«213> Artificial

220>
<223> MarinasiniB-R

«<400> 30
cccaagette acatggbgta tggttgatcet cteoc 34

<210 31

<211> 49

<212> DNA

«213= Artificial

<220>
«223> Marinasin2A-F

<400> 31
ggatgcgaac caacttecaga aacgtggtty gtgetggeag tggacatgt 49

<210> 32

<211i> 31

<212> DNA

«213> Artificial

<220>
«223> Marinasin2ZA-R

<400> 32
cccaagetta ccocttctage gttcagetet € 31

- 18 -



<211> 49 <212> DNA <213> Artificial <220> <223>
Mari nasi n4-F <400> 35 ggat.gcgaac caacttcaga

waaawghatitcc ctgttggact ccgacatgt 49 <210> 36PLPDK2008000155

<210
<211l>
<212
<213

220>
<223>

<400>

€212> DNA <213> Artificial <220> -<223> Mari nasi n4-R
€300> 36 cccaagctta gcccagtatg ctctgcacgt 30 <210> 37
EEQJf <212> DNA <213> Artificial <220> <223>

A85Fh5-F <400> 37 ggat gcgaac caacttcaga
aacgtggggg ccggccct gt cataggcat 49 <210> 38 <211> 32
w24 dmsDNA-7<213> Artificial <220> <223> Marinasi n5-R
- 19 WD 2006/097110 PCT/DK2006/000155 <400> 38

ggatgcgitagaca%ié%caag%ﬁt gttﬁ%gt c,;:cgtta %gg <;§%2> 39 <2113

<210
<211>
<212>
<213>

<220>
<223 >

<400

Mar i nasi n6- F
34

31

DNA

Artificial

MarinasiniB-R

34

cocaagettt cagtggagaa cegtitacage a 31

<210>
<21ll>
<212>
<213

<220
<223

<400>

35

49

DNA
Artificial

Marinagin4-F

35

ggatgegaac caacttcaga aacgtatcec ctgttggact ceogacatgt 45

<210
<21l>
<212
<213>

220>
223>

<400>

36

30

DNA
Artificial

Marinasin4-R

36

cceaagelbta goccagtatg ctetgoacgt 30

<21C0>
<211l>
<A12>
<213>

<220>
<223 >

<400>

37

49

DNA.
Artificial

Marinasins-F

37

ggatgegaac caacttcaga asacgtggggg coggecctgt cataggesat 49

<210>
<211l>
«Z212>
<213>

<220>
<223

38

32

DNA
Artificial

Marinasin5-R

- 19 -



<400> 39 accaacttca gaaacgtggc aggtcgtgta atttctggtt
40 <210> 40 <211> 32 <212> DNA <213> Artificial
We200/69715223> Mari nasi n6-R <400> 40 cccaagct PCT/DK2006/000155
gggcgattct atctgcctct to 32 <210> 41 <211> 37 <212>
<400> QA <213> Artificial <220> <223> Marinasin7-F <400>
cecaagybta @il gatttct S GERAGEgEt gggat gt gt g gt gacga 37 <21032
42 <211> 29 <212> DNA <213> Artificial <220> <223>
<210> Marinasin7-R <400> 42 cccaagcttg cacatcgttt ccaccgcaa
<211> 29 <210> 43 <211> 36 <212> DNA <213> Artifici al
<212> PERO>  <223> PlecBH -F <400> 43 cgcggat ccc accat gcaat
213> PEhCtiEédhat cctctc 36 <210> 44 <211> 49 - 20 WO
<«220» 2006/ 097110 PCT/ DK2006/ 000155 <212> DNA

<223> Marinasing-F

<400> 39
aucaacttea gaaacgtgge aggtcgtgta atttetggtb 40

<d10> 40

<21l> 32

<212> DNA

<213> Artificial

<220>
<223> Marinasing-R

<400> 40
cccaagettt gggeogattet atctgectet ta 32

<210> 41

<21li> 37

«212> DNA

<213> Artificial

<220
<223> Marinasin7?-F

<400> 471
accaacttca gaaacgtggt gggatgtgtg gtgacga 37

210> 42

<211> 29

<212> DNA

<213> Artificial

<220>
<223»> Marinasin?7-R

<400> 43
cccaagetty cacatcegttt ccaccgeaa 29

<210> 43

<21l> 3¢

<212> DNA

<213> Artificial

220>
<223> PlecBHI-F

<400> 43

cgeoggateocoe accatgcaat ttaccaccat cctete 36
<210> 44

<211> 49
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<213> Artificial <220> <223> Plec-Marl B-R <400> 44
gcccaaccag ttacatagcc agctacgttt ctgaagttgg ttcgcatcc
W@ QuU6AITMO> 45 <211> 49 <212> DNA <213> Arti PCTD&2006/000155
<212> BRO> <223> Pl ec- Mar 2A-R <400> 45 acat gt ccac
<213> pgetdgéatc aaccacgttt ctgaagttgg ttcgcatcc 49 <210>
wa20. 46 <211> 49 <212> DNA <213> Artificial <220> <223>
223> BhecMar3B-R <400> 46 acatgaccac tcgaaacacc
aatgacgttt ctgaagttgg ttcgcatcc 49 <210> 47 <211> 38
<400> «212> DNA <213> Artificial <220> <223> Plec-Mr4-R
geecaacgag (Fagatagee AACaG Ty attaettee ttgasrreggt tcgcatcc 38°
<210> 48 <211> 49 <212> DNA <213> Artificial <220>
<210- %223> Plec-Mar5-R <400> 48 atgcctatga cagggccggc
<211> @@ccacgttt ctgaagttgg ttcgcatcc 49 <210> 49 <211> 42

<212> DNA
<213> Artificial

<220>
<223> Plec-Mar2A-R

<£00> 45
acatgtccac tgccagcacce aaccacghbitt ctgaagttgg ttegeatec 49

<210> 46

<21i> 49

<212> DNA

<213> Artificial

<220>
<223> Plec-Mar3B-R

<400> 486
acatgaccac tcgaaacacc aatgacgttt ctgaagtitgg ttegcatcco 49

<210> 47

«211> 38

<212> DNA

«213> Artificial

<220>
<223> Plec-Mar4-R

<400> 47
tccaacaggyg gatacgttitce tgaagttggt togeatec 38

«<210> 48

<211> 49

<212> DNA

<213> Artificial

<220>
<223> Plec-Mars-R

<400> 48
atgoctatga cagggecogge cecocacygbtt ctgaagttgg ttageatco 49

<210> 49

<211l> 42

<212> DHNA

<213> Artifiecial

<220> -
«223> Plec-Mars-R

<400> 49

- 27 -



<212> DNA <213> Artificial <220> <223> Pl ec-Mr6-R
<400> 49 - 21 WD 2006/097110 PCT/ DK2006/ 000155

waasbtauatg acctgccacg tttctgaagt tggttcgcat €CTAKI006/000155
aaattace2d Oircbfocs2d Ir:88yaas? e ONAat 13> Artificial '<220>42

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

<220>
<223 >

<4£00>

<223> Plec-Mar7-R <400> 50 cacacatccc accacgtttc
tgaagttggt tcgcatcc 38 - 22

38

DNA
Artificial
Plec-Mar7-R

50

cacacatoce accacgttte tgaagttggt tegeatce 38
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