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WD 2004/ 108757 PCT/ DK2004/ 000399 ANTI M CROBI AL
POLYPEPTI DES BACKGROUND I n recent years, the variety
wo@btooanvg7ai cr obi al agents has increased subst anPCEDKR(04/000399

along 5 with a parallel increase in resistant

pat hogeni ¢ m cr oA NJAMIGR@BIAROLYBEREIDES now

recogni zed against all clinically available

antim crobial agents. The response to antim crobi al
BACKGROYNEhce in the nedical comunity has been to use .

n [ [ I

ag’g’lr%{w?y azg P@% \)Sé g {Hfb%(lt:lﬁﬁérgﬁalr%n&r ﬁé’é ?lglgéaﬁetﬁisgstantlally, along
with & pajaliel ingradse it masistand @abogemelnmp‘nengansfnsn Besistance is now recognized

agam?tnéll' é?ihf&ﬁflfac\/allgﬁlé %‘ﬁﬂmﬂf’oﬂ@%’g&%ﬁaﬂ@ Fb% 153 ectlér%ﬁ%%glal registance in

nat
the mﬂd@ﬁl ﬁ@mmunhy lbas been By pwesnavher laﬁemehveabnilbmstlcstlmtqnevmusly used

agaln%‘i‘gcﬁ% ?%E\l/sﬁ%g bal::ferlbs'll'ﬂg agpﬁoggﬁ h é (e ﬂ‘r?eé’ fe>comtin th ecpevel%pment of new

rov
antibietiesi witeroas aimodafwatlmst i aumiermyl mee«:ﬂmmtmmdermoab Bgmbinations of

V. naf|rst sect t he
S e e e e
anlttls rncolditalf thaptdsent invertionptoi povide hbe moigpeptides Baving improved

antmEARNTEGRAY Bhy PokbA i) c’f’%% PR g pofbeptERE: 10 am e

G X1- X2- X3- X4- X5- - X8- X9- X10- X11- X12- X13- X14- X15- X
wherein X1 = L, I , Wor M X2 =L, F, Wor V;
SUM%R% S G K T, R I, N Dor EE 4 =K T, F, I, R

Mn b first Sspeéh the Lpr@sfeft ;invéhtion lelates 1, pcM/pHptiE{es X%v@g Kantimicrobial
s ol s s e o o i

haVIn@/bntm'"Cﬂdblal aCtNItSDrG K %M;(?Z%TXGWT'XB'XJ‘)QO\XH 5120)(13-5(14-)(453)(15-2
or

wherell_r|i >€ lNI oré\/l \,6‘2 WQFVD)J(Xl%G’K/-'SIR IA[\I,olpopE ZKa=K T, F, |,
R, M, xb?sarxgelzdm\/\bde,- erIMoxE? X% K, 5, I, R, T'Aerl\ﬁi x\&/,-/AYKGr N, R or

e X e TP S SR RSLES TR B IS 7 v,

I, L, Yf BloR; X5= |LDAaGQChErV@SWCX14t=hI€ QNNEBR BPE! N, 2L 88 &, N, R, S, M, I,

ypet ayi ng anti croblal act|V|t
Vo Eg ®i% P %‘Wﬂf XefadVsleqWBREd whi ch Lofs s VofY, C or P;

and wﬂ:8re&mh§@nt’ﬂﬁ¢ dénd@ﬂﬂakﬁﬂ@l the pofpbeiéeste lﬁBépbﬁ@erﬁI?‘s%ﬁécted from D or
acid sequence R-WL. In a second aspect the preésent

L formMsnyention rel at es to pol ynucl eoti des having a

nlﬂﬁéﬁtﬂhéﬂ@spe&?ﬂ‘t@lﬁ?@nﬂml &ate €L g8 pdided tF\%Viff’l@' ARBREDBIRI activity,
e inyention. 30 In a third aspect the present

consisfg G BRVISHGH S234800R WAEICBNESIaSF 45 GOTiRa Aqks and which is extended

by theGMilRG b6t REqldiRe RAWCL eot i de sequence, which encodes for
the olo\ﬁﬁeptlde of the invention, operably |linked to

2EPRE Hhe pleseri juvantien relaias t%m' Xaloﬂées having a nucleotide

sequeﬁé@ﬂHi@h leRBodds fbife PlyYEsRki o ehd iRvehtioHl t abl e host. In a
fourth aspect the présent invention relates to a

r Bt @ghect é’?@pl?r@%ﬁtdfﬁfe%@% tplates iorhudein geid wensfiust epraprising the
nucleo’tlﬁé Geg@dridel WhichOdncbbes Fd?f\’tﬁé‘tpr?Pept%% dfth@ uﬁ\}eﬁwflé‘n a(ﬁfé‘?é’&ly linked to

present i nventi on 0 _a reconbi nant

one orgBpIe Copiial SegHARPeRHaat diast tBp prosbipin s ias PoliRerdHie 1M suitable host.

| AV RSUrtN aspett Qhes b?@s@ntaﬁtpéﬁ’cbnt Rty 858 rl'bcdrﬁylﬁé‘ﬁt' %ressnon vector
relates to a neth produci ng a pol ypeptid

comprigingAhe apaleig asid WWOMI@W@%

In a fifth aspect the present invention relates to a recombinant host cell comprising the
nucleic acid construct of the invention.

In a sixth aspect the present invention relates to a method for producing a polypeptide
-1 -
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of the invention, the nmethod conprising: (a)
cultivating a reconbi nant host cell of the invention
war@e10876ndi ti ons conduci ve for production of PCTBK2004/000399
pol ypept,de; and ( recovering the polypeptide. 5
Ofthed‘}‘%ﬁ'ogstﬁéé@%h%* CQ’P}%!'Smgesent invention wll be
(a) amgmx/ brieBbhbRaRehOW @SS thBt inGéhtidA cundef @Bhdifiéhs conducive for
P claims. DEFIN TIONS 10 Before discussing the
prodygf @Welpﬁl)’éﬂl?tld@na”qw further details, the follow ng
b) teedBveRRytheGRINRBEdLNS Wi | I first be defined:
(®) Antlm??%blal F|V|ty The term "anti m crobi al
activity" is deflned herein as an activity which is
C@ﬁ@ﬂ @sp@f:ts‘@f lihd Pi@sOiit lh\Fétthh Winse S5padd tRm meorféi’&ll/ @Escrlptlon and
cells. I'n the context of the present invention
fromﬂﬂ@ﬁwemﬁqwlmsm al" is intended to nean that there is
a bactericidal and/or a 15 bacteriostatic and/or
fungi ci dal and/or fungistatic effect and/or a

DEFINITION¥Sdal effect, wherein the term"bactericidal", is
E:(éqellia(ﬁ U&Ilﬁajss %goﬂeq@' a}n‘éez‘tt'g{' "5: fhlllﬁé}gd&%ﬁést Shé %HQIW'% terms and

Conveiélon%lwdiﬁlrﬁ befdeffined:bi ti ng bacterial growh, i.e.

" 2@#%&%@4 gcglwﬁf"ﬁ'% @ﬁﬁt“gﬁt k:ro%%ll Ia§tiv1t h% (ﬁe(%gqj hﬁr«?lrﬂ a5 gan activity
whichf iaregaéble of killing dlfhehlblémgrgrd\/\dh@f stu_arbblal cells inathe eontext of the present
mvenﬁ'&g'ﬁ{e E??ﬁd“ ﬂgmfc?@rﬁgl % | \?\Mieﬁéiga t? %:Qng g{e\lt'gﬁ&lﬁahlgref g%ﬁ,]taricidal and/or a
bacterlvsstammamibl“ funglctdal bad/umﬂagstabuocéfhst araxp!atbb @irogidal effect, wherein the

" i [ cells' .denote
term BRRIGEN 3P i megdfaey” o dfbieng” RUES baftenfh BBl Smhe tom
"bactermstadict lsofo bhamuiemmuit as rwapatlée af mmmtlmgarbacfénalhgfowrh rige. inhibiting
growiﬁé]gg%lgri gﬁ?en e?lh lglhc?d&l" ladt?llggtseﬁfeggoqdo s caqa]pi‘e( o% killing fungal
cells. t'IHneyteemé'fur@istaﬂml' és taobe 2mderstopagad eapdbiy o inhjbitgsfuagal growth, i.e.

eoistf PG bt 60! o, A0, DOGHRBLT Bhe b, 2 cmatie o

inactivaging evirust THe. terdhotmicedbiadf cdllgmaendieg i leteristtdnodagal Vedlls (including
37 (2) pp. 167-174 (1991). Pol ypeptides having

ntimcrobial activity nmay be capable of reducing the

ninrtrer cavftext O the pﬂea@tdmdnﬂomfheﬁsméihhibhing gmdvih &foﬁMoblal cells” is

. 576) to 1/ after 8 hours (prefe
intended Bimedi 11 e 2ok a8 o Fofb Lok, it ey 2 got abl o
propagbfeer 1 hour, and in particular after 30 m nutes)
i ncubation at ous_sol.ut of. .25% w
o B GRS, £ S 2cghenlMeafot,; AR TarobEbaARHy ) Maope determined
accorping fie trprgcéduradessived ug Lémleutet @InldoﬁrnE%ﬂNm%%oﬁ)mw i | Methods, Vol.
e in an aqueous solution o
137 @3’& 1%?2%%1(%@ i n an aqueous solution of 0.5%wWw),;
alﬂ’dlyplpt&ﬁasthngcaﬂtmlcrbﬁalaébtﬂwﬁmysbéieépdbllé)ﬁf ﬂ;‘du@mé the number of

iving 6§ 9 E5cnerg a¥s dﬁ%ﬁ’éégfﬁiﬁﬁﬁ@ﬂ?f‘ & horeaipraterbls gier 4 hours,

more PRdferablyafiee 20@9ﬁ5b|nﬁnsobrdférbblb iafteng hbtﬂre an@t gargwll&r afer 30 minutes)
mcub%ogr%goggna @%%@e@gﬁ)g%l\}tg{wggf 55%}2@% ?@% 8|17529?1Caqueous solution of

10%(Whah] PISPD BAERBIFIRA an aqueous solution of 5%(w/w); even more preferably in an
aqueous solution of 1%(w/w); most preferably in an aqueous solution of 0.5%(w/w); and in

yeast

particular in an aqueous solution of 0.1%(w/w) of the polypeptides having antimicrobial activity.

Polypeptides having antimicrobial activity may also be capable of inhibiting the

outgrowth of Escherichia coli (DSM 1576) for 24 hours at 25°C in a microbial growth substrate,
-2.
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when added in a concentration of 1000 ppm preferably
when added in a concentration of 500 ppm nore
w@e@haosrbl y when added in a concentration of 2BOI/PERQ04/000399

wherf B3R e o R 405 PomireTerabi wha® 2058, poenBation of 500

ppmpinofedprefapably ahen iaddgwinta %Ho@htré(mrbf@@d%m RRv@n more preferably when

concent r at 0 m Pol VI n
adaef i PetcBbhaforcet ) B Papsbaeitais D96 eCRed gt Prignesiration of 50
ppmpatdiapattfculak lé\llgelﬁl?d@@i ihs (anc&ﬂfdtlbhf%25 il | Iff (ATCC
af t refera a

66%3&9699'%? awP%fa@f%?tﬂrqP el aclibBmey @Pscapﬁe@tofaﬁév%m%meynumber of

IlvmgaééIETOfJBa’beMFs suBHifs (ATOTRB63D) Ub a1 GY hfdr 8’3ﬂoﬁﬂsr(gie¢§rbbly after 4 hours,
I nc 20C I n an fa ueous sol ution of

more Pateat: Aot & NS e SECahes 1 B QB geRjeuTGH et 30 minutes)

mculﬁtl@ﬁ@t abtQ iri Qn AQuéslisesdilftion f Y5 RNVAT pre¥drabivin aﬁ\é‘éﬂeous solution of
refer iin an 10 aqueous sol ution of 1%

10% et el @ y.'maa@qaa%‘;oa@uw ot P GAVIH; @fe@wwwreferably in an

aque@[]@' sbﬁhtlorﬁ)@f t1'%'-(Wl’\@" mdat ﬁl‘éféﬁﬁHSQHsanSQddétoU@%oF&ﬁloﬁ ot 0.5%(w/w); and in
w w) of the havi ng anti m crobi al

Parf' gy PR paueqsts, Sﬂ%lﬁﬂ |°g@§ %{ww)r@ ”éﬁwl?fi"}‘ﬁ%??'@?ﬁ kavingeantipierpbial activity.
Wol?{%éﬁd@@ K‘a@%bbﬁtlrﬁlﬁrdb@'iﬁtlwtwgné %ls%ubgré‘é(ﬁatﬂleo‘cof |nh|b|t|ng the

Baci us subtil hour s at

outgrowdh %l%@c’/{ﬁ'ﬁoﬁﬁbﬁﬂ’s éﬁB@?r ﬁ@%?) ﬁﬂﬁe’%‘i B@I‘e‘fédati ROE 'n a m'CFOb'a| growth
subsfr1aC & b8y ah é%c@rﬂ@tloﬁr&f %@@'ﬁbnY‘hSFéfé?gglgdwhéh %dded in a

15 concentration o nore pref erab
concgrfFriigni o @Ommrmwf@mbgﬁ whespadggad m@/@qncaaﬁr@lon of 250 ppm; even
more‘}Sr@fe%t?hP{N)ﬁeN"%@H‘ecﬁﬂ@@odc@nﬁaﬂo‘ﬁ%%ﬁ) op%H Phbs? r&&%b&%n added in a

nost preferably when ad centra lon o
concgipratioq 9f 5P RPpa AR maﬂcwﬁﬁeuheaméad i eonentatinnreft25apm.

Ole?ép&%Bptﬂ% ofJEHG)/[ﬂ'@QéHt GR2nfdn Eg&.&/@gﬁfgﬁblyi HA(E Mt 1M&t 20% of the

shoul d preferab have at | east
antimigrebig Q,qﬂMlB{ &ff thfa@ﬂlwwntwe ePnsistingms thepapinodsidcangsiertd sfipwn as amino

acndso’f td Wo@éﬂgﬁﬁ% ﬁﬁsg?qgg\gq%ﬁg&g 6%3&%59' R&%glggcl'tg% bt anyone of
SEQaJPi NE: %‘%@EQ i NQ:46f |l’aﬁymﬁrmCUdﬁr Bered ¢upSiment, $EQpolypeptides

shoufdtﬁeNQa‘?'réa { bR, ﬁﬁﬁtag%hk%t RYop St féﬁf%}qggét %ﬁ‘?t su&{'gs at least 70%,

é{re t| ave at l'eas
morel rrataratsy) & lq@sbﬁ@%abm as af least QM%nosthnequbIatatllmes% such as

abouggg/}t |3Qr1%09'r fFl(e %lc%trlglast &ﬁ /fhe?)ld eﬁtﬁiea%ona‘[gﬂ@é of the amino

nost er ab suc
acid @@queea%shcwo% emlrtoh@l@nt taﬂ&pb@mwhemsm WDyNEE1 tch®EQ ID NO:37 or

: d

am'"§ RoR 180 23 BT SR B NDL BB IERCBR S 1D o 1

Wiazrg Bsed hegain, nep “fagraent’] of the2 amirfo acisi reguerice shown as

ot 6 . .

a”y°ﬁeE?feéEQ”9 VB8 SEQID RO 1°g FbUENS o e doNREGnss yinerein one
or mere anging @nigds dlavsbeen D)eINtadl‘erm tISEQMIrD MN@/eeearisoxal terminus. Preferably
the Og&rén .%?]gr%lg %ﬁﬁncﬂgmag g\ge?] l) %IétggSf;oﬁnﬁ{ehéﬁ%%}/??r%kggg&%re preferably
the fregmboixgonsistsrafiah lesist ‘F&aﬁmoacldﬁ 30 t he one or nbre am no

al ﬁAlE}ﬁc Ugﬁﬁt.b@ﬁﬁe %‘?%%e%f?g%tﬁgﬂﬁ e ng)éy\}]ané b rcrjlggéjt?s 28y of two or

moreaatientatise ifdgns Af bedene o@upying thd aambechnmressmnmmdmuse)oﬁlehc variation

arise%1 :ﬂ?téxﬁfﬁgﬁh/ogl bgjp%%tl% ra'g@&é%?eﬁs@@ﬁﬁ%ﬁ@qﬁﬁs@ﬁvﬁ@% poéﬁ?éu%ns. Gene

mutatidrrsocamstoarsilent (Jszhangblnerthecer\@uempolypeptmb semayadmodé bylypeptides

navin SR ST b RosnPRRadte Ak Bl R 8L HPNBREiR J = potpepice

enmﬁe&bw@a&@ﬂcwamﬂhefagemﬂed polypeptlde) or may encode
pol ypepti des having altered_am no acid sequences. An
allelic variant of a polypepglde is a pol ypeptide
encoded by an allelic variant of a gene. -3
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WO 2004/ 108757 PCT/ DK2004/ 000399 Substantially pure
pol ynucl eoti de: The term "substantially pure
w@odgnossbeot i de” as used herein refers to a  PCT/DK2004/000399
polynucleotlde preparatlon wher ei n the pol ynucl eoti de
alynuglegtidet The, iaruir subsiniietly pure naleuclegtide” as used

hereih SfefePéJﬁ) Erp%ﬁ/ngf:le%déeﬁreﬁéﬂaﬁéﬁ‘%@ lfglrthéJ 'ﬁ\ﬁﬁlﬂﬁagotfﬁ%%dégbeen removed

sequences and is in aformsuita for 'use wt
from disnRatyieh gepetic gilipsie 2ad Iartbu%ufr@ep@fo@m@m ezstnar@owgrewanted coding

sequé_rliﬁé?r, ard i8YR S BAh 's@|téb1e ?&r@seﬂﬁl Hfﬁ‘ ﬁgﬁcﬁ%ﬁl}pﬁn%ﬁé%@ﬂ BPotdih production

the _nost 10% by we ot her
systefhg dinkisd avﬁutoﬁtamiﬁ"«yrpqr@ nobmn@le@tm gordaigv @t dheetnost dAkr by weight of

otherlofﬁfl3}%\‘4‘:‘1Ef'széﬁid'?eS m%ﬁer%i Wﬁﬁ WH%PHI 14 Téulg Efy a@.@oﬂﬁt@@ r(|09s}er %Epcentaiges of other

preferred . he nost
polynggieptjde mtegﬁid ar%morqfﬁréedm@,g gb/&?@yrrwei g%x by avelgrﬁeahm most 6% by

welgrﬂ /&lathetrﬁk?st @@iBy WY, b hfost ﬁztah Wi gﬁ§{ 3‘? @ey \p&g?t abipe most 2%

e  nost 1% by
by W@ghfw@i @119( WOSW %ubis weight, aﬂnldyatpibe emqsco 6| pynweigbt Adwibstantially pure

ponnU@Iléotld%orWEY %&wév@ﬁllmenﬁétﬁ{aﬂ%égc#?@%?g@g% gxgtrgﬂgial%d regions, such

untransl a _reglons, sSuc
as progotara andrtsrminatorss lpiserfrefierred thatahe tshbstsotially anré ablygucleotide is at

u | % o
st R g, Y8R 4t gl SARL AR S00AG 1 o, gl o e ot
polynude@ﬁv@ matesipl pressni inuthequeparetionaeed higheppersentagesateh@eferred such

as atﬁéfs‘?@ﬁ@t blﬂ@ Bﬁl%str@@ﬁ 'f)[] e %’E ﬁa%g{ g%fbu% t%:iesft 5§ % S?uréeg)j least 97%

pure, p@lrleaStaQS% gakse, @6%§tu99§’/p, and lab et nﬁ)%%9§l)5°/buﬂuﬁ3 ‘Hie polynucleotides

dsockERSerdP Y o] £ AR AT APE Bl TRl B Flfomea ot e
pOlynp‘BlethEieatﬂ@dwsedah@”absaranm|“&Bdsqntlplly purfeofonm Ilre that the polynucleotide
prepeﬁ)gt otn: ofsglggéen tlbﬁ 'rﬁr%gféﬁfoﬁ{ %}érﬂ&%fegf F% (Ifrlﬁfv%l{:h éf’ is natively
assomatad ltletfrelnpmqrheunI“snhstaﬂﬁallyppwp@otgmudmtlde” tssswnhyrabdnsywuth the terms
L terial th which it is
'SOIaﬁeg?Q% \I)&Lﬁlggpoeer A %&ﬂﬂcﬁg ﬁ's %tgd Iifoé%w subst 1ant | 13I I Iy

assocCl a
p Madiffsatigniak | le dhe dehteixt of yreo ppemuislnwemth)nt the teanMenodii@ation(s)” is

e 87 o7 ARS8 AR 840 f e v s
sequegTce sshoivni asy amiricoacitiheé tberarof' aMnéIGTGSEQﬂDSNO 1 & SEQ ID NO:37 or

amin 36876 £ FE 0o B 2 615201 B8 vt o gt

manigiedion af s nDNAmehsodmgOtﬁleB pﬁlymmme Gﬁesﬁ%dlﬁéah@a(l) can be

T8 KRSl S 28 SR Sirhuhindd RGNS 58 oronsc

in ormanitipall axhinonacidi(sj hef Didestnapdigyg df hwmwp%ﬁ’ﬂm&%ds—rmh similar

e R B PSS bRt b smior,

such wdmtcratlomskmélc;mmm),ls in or at the am no aci d(s) of
[ am no, aci ds wit

c b 1 CORAT R B e ee L el anded to Cover a DNA

moleqi)lw twihiohl edin bbeprﬁp@i‘eﬁlmatévéfdesﬁraﬁs’tﬁpm goidat ma%e ?pllced mRNA
e

oA B, SO BBt b 218 B sy
presehDInCthy ebrrésgaNingrgeineeid BNANTEE irftrin ph?ﬁnaﬁ{/ 20t ﬁ‘gnsth pt is a precursor

ersetran tlonfro a mature i ced,
to mINA ol i Siner G010k 2 Aeiese ok BW%%%’QQ e¥sts bef@ apg@ﬁ@,ng as mature

splicetl TARNAL rraeségqmmmudehmte r@h%véllséfaih’trbln sBH@SRBE UynamP&:ess called

co[,resp ng The initial, primar
splicing %EYdA |S§eg'\/ﬁﬁ? Eemrr@%w\ it therefatalagks 'ntﬁongssagertq@ﬁough
awekice&/@ﬁowt@@ﬁ%hélﬂué’ébeﬂérélnbﬂfeofe@rna'ﬁﬁééib'a%ﬁj €<§1struct" means a
mature 35 spliced nRNA. These events include t
removal of intron sequences 4y a process call ed
splicing. Wien cDNA is derived fromnRNA it therefore
| acks i ntron sequences. Nucleic acid construct: Wen
used herein, the term"nucleic acid construct” neans a
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-4 WD 2004/ 108757 PCT/ DK2004/ 000399 nucleic acid
nol ecul e, either single- or double-stranded, which is
w0 s@avssd’ from a naturally occurring gene or Bﬂf/DKztma,@oosw

been nodified to contain segnents of nuclei¢ acids in
nucleis ARIA RBAICCHIaetheE FNGIaIEr GBI SFa0Eow WA % Isplatad drom a naturally

occur-lrﬁg oeRE B Wiichaids Hfeh et tb%htdlrﬁsé%fﬁlégﬂy BPHSCl¥t taBIds in a manner

term expreSS|on cassette" nucl ei ¢ ac
that wehd npletherdsr axisisintnaéureofe rmyriglaisadd consteedis wonymous with

the térﬁlr“eﬁﬁﬂ'ggﬁéﬁ l(:Jo -t el AndPek 'Flﬁcléf%%msﬁﬁcttcjaﬁtaﬂfsecﬁé Bbntrol sequences

I nvent trol sequence: The term "contr ol
reqw@@cfg@@@é@ann@fqumOﬁeﬁée@erpfﬂhﬁ prigsentdaveation.
C%ﬁ?ﬁl‘?} rétegueﬁ/g@ Glmeafe‘?mn%ﬁﬁélaéé(q&hc@éw@nﬁéﬂ'%guﬁerfem to include all
of a pol ypeptid present
comnone@tm Wb'ﬁh a@awe@@awmladwﬁW(é f%atye t%pr@aﬁlpv ©f grpolypeptide of the

prean‘P rn%‘ aEIli‘ (ﬂ{ép%? ive o?ﬂffﬁuh Irt’<9tP'FehﬁJcleo‘ude sequence

ep tl gquences I nc but are
encodlog the rmpb/eelpttd@ Sucin saoieo! semgermlsya@@dwltmt io6m Nk lipited &0, a leader,

polya@[er&ﬁ?&'ﬁ' g@qaﬁggé‘epl%ﬁeptﬂfe L%rncespnr%%terp%ﬁgﬂ ﬂ?eﬁ’%lde se%Jence and

ence SCprt nter nat or
transtripgiop oterminitase dd endaisimune| thee centpal cregtiencesainglude a promoter, and

trans&g[ﬁl{aﬁglrérm kARGt sfob g, Vﬂ%:l:orﬁﬁo? Reg éH&@é SmayTBQ provided with

sequences nay be“pro I nkers
linkersHer mermmmsecﬁf intraduoitig sipagjfie pastridtipe Sﬁ@ssfacultﬁtln@ ﬂig@ﬁwe@‘ the control

sequ{a slvs'nﬁﬂ%é @leh#; gé%tlér?& tﬂé nﬁcgg fag@eg@éncese%%&% %ﬁ)oyg}eﬁtlde

e codi Ing re e nuc eot1 de sequence-e
a Quodrgblgpinkele:. Tnes taPpe faperaplyt limkedd is ua@wacbhaneimperaapmﬂguration in

Wthi‘éa 2’8&??' ﬁeaugrﬁcfe i %gplliagﬁgt.blg pz?asceﬂ ae}? %rHo'sQlPﬁ E%I%ﬁ\/;ét tjoghe %&iﬁé‘ sequence

uenc ropri
of thepDBliAtsequemasl saich\ifeat ttioe tdr&rots&hmgcsélcgm&le expfessing obDilfolypeptide.

Seggui@n,%c eﬁ%gs#%cghﬁ t\r\]/gél ngd ﬁg%hrtﬂ%o%ﬁg%%ﬂﬁ\ ! [Jgr‘f&e\mst fifended to cover

a nudletide hseqeenmet which (elrrBG:tIY(delel(gﬁ thecanrem; atid |sequjertcemﬂ @8l ptagein product.

t d
oo 8" W S0k ERAIERer 0 R BY P55 e e,
whicH heudiig edmsi with tlnia AT@ stavdcatpns #he endiag asequeraectypically include DNA,
etermn d f whi ch [
CDN%@%HECW%'HE‘%W@CR?%Ggﬁeg‘r%?nl%eggonr a[IT'II:e co:jlcngu:ggueﬁce
t yptzeddion: imtheustesdpiNdontextDie, team dexpesssitnl’ mehides any step involved in

TN N O T e e——

modlfléBtQhVQtﬂanslatlom hen@rmbimfahsiatiolfal trhedﬁtmitmpeﬂref@eably expression also
ncl udi g&% {)% &t t ted to, transcription,
compﬁggtsef,r,e eHBPPPNRERI995 nodification, translation,
angxgpessiort V@T@‘r o tml’tﬁésémdbiﬁtemathmrm Pemremm yector” covers a DNA
moleﬁég;lgéglf 8@@?&%8 ptp cg)nipﬁgg%gggé%tepﬁgr}cﬁgmg Iae%o@meptlde of the invention,
and WISIBA Mperéﬁlbehrtkéﬂ ) a@dﬁﬁﬂr@S%gMer\t@ﬂfa@provme\f@rr its teariSbWption.

LSS e e BRI v

suscf@ﬁfb'l@?'tbé{risfdﬂﬂhaﬁbﬁ \?ntméﬁuble@wd @REIRTNL ? ht hat pr OVI de
or its tran i ption e
cele teies FoBauHBRERNProP=1 DETRIGCEF Wl B i afeySsstingency
condRidhs§ B ddlingd §rPthklsaBSdinatied tPElpaptitiss Baving hatimichshial Activity”.
const ruct. The terns "pol ynucl eoti de probe",
“hybridi zati on” as well as the various stringency
DETR@.‘EPB besoripriondef i ned in the section titled
"Pol ypept| des Havi ng Antim crobial Activity". 35
Pol 'NJ des Heyvingaotimicrohiai Aclyitynept i des Havi ng Antl m cr obi al

I}n Yigh ¥ é§be@t fthé Sdre&“nl?f?lﬁfentlérh@el@t’é§&8%ol3{)ﬂé\bﬁ@éé f8ving antimicrobial

ates to pol'ypeptides havi r})g antimcro
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-5 WD 2004/ 108757 PCT/ DK2004/ 000399 activity and
where the pol ypeptides conprises, preferably consists
W(mfzomlawam no aci d sequence set forth in SEQ POI/Bi2M4/000399
X1- X2- X3- X4- X5- X6- X7- X8- Xg- X10- X11- X12- X13- X14- X15- X
actlv@/eang whgse the pplyeeptidgs cqmpriges, preferaopgonsists gf/the agpino acid sequence

set fo?‘t%—n$SE@ |dﬂon1 @x#xz >§LX4D<50X6JC%Z-xéﬁ -xk% x1 ~x1fx1?1x14-x%~x1'}342

wherewnafa kb mwmrwwvorvmasoﬁ KeTER. b B o BiQG =K, T, F, I
R M3 of 8; X =Tl oM; R Ok WRXWor—EISX7BK*éCPfREroP<§Ml>Qé<A KT N, R or

E; X%—AGG § IFI-_ TVVOMCWWXM SKR @or,&, )91 =fK, oM, ItH)t;U!jor:THXm—A Vv,

L, \GF&IT R><13S'L'\A ad,c, FV\/O(Sr\P’ >%1<1’-5K-QVA k, R%CH ﬁ’s—ZH-dWR S, M, 1,
X17-R-WL; 'wher'ei'n é

Vorl@ Xoer theﬁr@r'fhé -p>éi7>¢p§pyrﬁ<dné~é, d/lf_h%@lns?és E)ﬂ-eﬁaﬁa! y Y CorP;or
wher&%&sbéﬂyﬁ%ﬁﬁe@%ﬁ n%‘ g?eférabﬁo asggssé'fné(rﬁmﬁ ids, $EQ1%Q)f anyone of

ram of any
SEQ §7 NG:=htq BF 139 osecylmcoaq@s N 26 of anyoas of BEEY I&NO@ to SEQ ID

NO:46 ”Ppgh 'ﬁﬁgﬁestlrﬁgqﬁgﬁgyzlﬁ%ggcthg éﬁ@é’%@f&%é&@ﬁ@é ﬁlf@’s \% at e most five

nmost five Ive amno acid
aming ges 490y ive @W@Onﬁﬁﬁs)fw asrvrs the mpst {aair @mittyy agidsife.g. by four

amm@%ﬂéﬁ %& gg%te teh%ar?nosrﬁ ?Yrg%‘ltagﬁlﬁ.be par{e g{:%gﬁﬁe%rgbrﬁmo g?'H?)h garticularly by
at thamgﬁ twaGnne Agds t-aidY(twoaminy acids), audhnas liconksamineuasid from amino

acids3StoP% & ?y%@ W[l\lfd P8 %gtﬂg '}@%Zij}’? agn rgo(r)nacﬁs g féo 21 o anyone of

SEQ tQ)K@13ﬁ)1fO %E@d)‘hélcbﬂﬁ 15 SEQ ID NG 38 to SEQ I D NG 46.

| nt eentg'tng] ?@’&éggﬁ %E%%Fg‘léﬁldu%é%é% ﬁ@%\lo%m%é%@d tB mean SEQ ID

NO:1NBEQ IDSHQ:2,D5KQ WD, NOER SERND: BO:4SREQ IDNGDS, SEHEQID MO:6, SEQ ID

07001 SR80 R G GIBID AL B B s o
NO:18,RQIDNO:SEBER INGQE5, SEQ IDINCIS1 SEQIBQNOD 7INSELBID NO:18, SEQ
o 338,320 B NP2 MAP 38 BTN 5. o o
SEQ I NE236 SESED ND:RE) $EQ ISEROLT, SEQSD 186Q8| BEIDIRNO:29, SEQ ID
0§54 O O R Sl B TSk, o, s
ID NGs&6 ot SEQIDINO:3The term "anyone of SEQ ID NO 38 to SEQ
b ois 38 |
narSee Eiagibey RSRGF  FE RSP0 Hag o o tgiopan sz o
K0S SR IC LA 4, SERoAD sc 8632 CEXRO s, 5
ID ng%ﬁ‘p%@@%) Ng)éagﬂﬁ %‘gbﬁ@ﬁ\gﬂﬂgequence of IOanyone of SEQ I D
NerdfetablySHRe| Polijidptifies af thef pegseantinidnéseofonifrat BRS amino acid
sequegﬁtslcan %@ﬁ{ql aoltf h%lf(é'd?ﬁlyﬁép} I’ccﬂé%g}oﬁlgﬁ\réoggszggrﬁr ﬁ’g@ment thereof that has
antlmicmbﬁmga?gtyionrgrahgmsr mf’eﬁgscinribodlmb@t liBe Oéolﬂfép?gézéff thfe present
iven{E RAEP SRS P T B4 1 AEeivPEs RbSHE T G gy 3@rB No:37 or
amingpaeiierred21 efrangbingestt SEQND NOL38PRPSEAEIDCRIMGS Lfurther preferred
oo B6 Rk e IR s PR 18 ooy 753 1 ot 1

SEQ IBNOB 7ty aﬁﬁ@; b&dé\@t&m ofl &¢/oRBToNSEQCDASO BBk SEQID NUQIG
nventi on na% independent |y be

in
D 3hEB0 SEQmITIHD LP (i RebDaHBeY OF Yo U PAET Ay Nependently be
selecte@V@Rf D@RLT@YNe an artificial variant which

c ri
?Hg 6ciypept|de of the invention may be an artificial variant which comprises,
preferably consists of, an amino acid sequence that has at the most three, e.g. at the most
-6 -
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preferably consists of, an am no acid sequence t hat

has at the nost three, e.g. at the nost -6 WO
WQod4/1008757 PCT/ DK2004/ 000399 tvvo such as atPCHBKaW81000399
one sub‘s itutions, deletj ons /or i nsertions of

two, HR 5,8 @Qst ans ég)tu Sy o%pag/o& insgrtipgs {f amino acids as
compangdrie anfindS&ld PtdB &f hiyohboF BEQ\Q RO: o SEQ MO NG:BADr amino acids

1 0210fa f | D EQ 1D NQ 46. |
1 102 bf VPP LG D) NAD (RPHEh IR R, RCBATREI variants may be
consttuetedabyl steedard eeridiReVWRndvwh tim&h@rdrt, Suthhadshyb¥ite- dlrected/random
site- d| cte andom 5 nut agenesi s of the ol ypeptid
MUtRGRBFIP S 7 g R GRS B FERES GH SARUSERHOoN 35 amino acids 1
to 180f deyche df SEB IDN@ENYOBECOID REB7 & Mind dcis SEQ 2|1Dof anyone of SEQ

0 N2 BB Bl oo s oS g changs are o

mmdrrhemrél mat isadBnservaiiedamihdnafs s@sBtubndthallidd Mot @%Hf&ﬁntly affect the
S conservative am no acid substitutions

f°'d'ﬂ%@“§/% AFYY Qh s, Proteins gmalldeletias diyRigalivef/ Ate @cahqwt 5yammo acids;

smaﬂ’far’rﬁl’ﬂﬁ o?rc@ﬂfélxylrteﬁﬁﬁéﬂexf@isﬁinb Oflfth dsya Qﬁkﬂoyteﬁﬁmglnﬁuefh%nme residue;
bout 5 am no acids: 10 small am no-

a sreglr %ggwpepg(;qnoﬁéqp @X@@%ﬂgn%s r%slg}ﬁs,agr gnsmall extension that facilitates

punfﬂ:&hé?@b&%h@hglﬂb ﬁﬂ?tdﬂb@é' He ah&RbdHBctior? steRlds bl gUhRhistidine tract, an
pepti de of ug to about 10-25 residues; or a snal
antl@@ﬁtceerpétp%om jndingdomaimt es  purification by changing

neEx&hﬂéQ%foéongQQbm shBEHEIORS ard YthirP $he? roup of, of basic amino acids
oly-histidine tract, an antigenic epitope

(afglainﬁdiyﬁ@ed%hﬁtld@)arﬁgld&s agince aelde (gluiemie asidband taamartmgcnd) polar
r

amlrf(é; éri:éclmn(l‘grnﬂéé}nﬁggngeé%gﬁrg@fnepQﬁ/g&ﬁﬁgble%g?@c? gagsm glg%cme ispleucine, valine

and MmptieRinek agemeicapminesaids (Rheaylplgninepbyeipphamand tyoside), and small

amlrbgééi@aa(ﬂlﬂf?nea%rﬂ%o%éﬁr% %ﬁai tm‘%thPfA%h& g%{@ne sBekif%s which do not

(1 euci ie, 1sol euci ne, I ne and net
geneiglynaiter @“%ﬁ%‘cﬁﬂww qrpﬁseﬁynan thei arband asgpdesgetibed, dodexample, by H.

Neula! SRHNRIL. ﬁlﬁd 1978 b PHR Woz%ﬁ‘}sdsl\cggg%fc: F’E?ssall@@w r\gor‘% The most .

serine and threoni'ne). Amino acid su bns wh
com@@nlMo@ccugmeemha;ngass t@ﬁ AlnSesp &el/lid, cAs Giw i Ty/Sare Ala/Gly, Ala/Thr,

Ser/Ké}P‘M‘a/\/QI ‘é&g@ gyﬁﬁﬂﬁ%?/ﬁg s Sk&)rﬁdAséllﬁgén,g;%?\%:, ﬁ.gy)?)él,'i\la/elu, and

Neurath
Asp/ﬁdymwlbaﬂh@sgm rseetseor k. The nmost  conmonly occurring

exﬁ@ﬂ\?@fﬁ\hﬁ#%ﬁg@m (X?hé i %\{%n‘\é‘f QﬁeSeHVrBTQ&é ?ﬁgvgﬁ? are of such a

natups ﬁyap;th_e phys;gtqap@emlp@pmmgertle&@[ﬁ/thé @olybepiids, arAI aitdfkou For example,
amini@ id «‘ﬁﬁ%g %a@eﬁ%ﬁorrﬁgddgwhﬁ%e Ip'PoJe 5 Rt L&a@ﬁﬁy 05 the polypeptide,

or 65t nventr on,
which altef thé au@r@tmm&cﬁnﬁ:lm mrmhaﬁgemm’eml-bonthann tdmel the like.

gr%z&g;g%&;&:ﬂe&altheo nQIQﬁﬁ(}n'm%Ea&Q% (t:cg gglc\,’ﬁ%#égg ‘?{?Q@SE@ ﬁnefcrobial activity,

consjsting of asdamindriacid saqpemeewhimh dohsistsedf 8t abid eminoacitié@nd which is

oxo/ AP ine UL SIRRELETR R REAT bRBSFPRRYSIL M g soence
consigépet 18 antiro iacidentri another embsditenptileyfirepaimiiesadia\dfige amino acid

ial activity, consisting of an am no acid
Sequ%@%éueﬁge%\%hl ch consists of 18 or 19 anmino acids and

which is 30 extended by the am no acid sequence
- n enbodi nent the am no aci d sequence
N-terjn??’m\/gl!wehgi 18 ami no acids. In another enbodi nent the
f i A iN-erninal exteosior of ke polypaptides df teeuention may suitably consist of
N-termn on 35 N-t erni na : .
from 3 CHE B B, ML A0 g pelReSassial o Ao acids. In one

embdmmélatblr\ytetrmml Steptifie éxtomsidn tdbe80 naMiddntadti 415, Arg (R). In another
preferably 2-20 am no aci ds, 7espem ally 3-15 am no

acids. In one
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enbodi nent N-term nal peptide extension does not
contain an Arg (R). In another -7 WD 2004/108757
W(PQEMMSDM 000399 enbodi nent the N-term nal Ec(r/DKS(iogm00399
nprises a kex2 or kex2-1ike cl eavgge site as w |

embogygqut,élaa Nefetrrial &xéensien GAMRIisE? & axe <l kexgrtih ﬁ\?ﬁi’a&%@te as will be

defindt figthat rb'éiomﬁxlheé‘sdr@@n’eé émbeiheftethe RABMHihS &defdion is a peptide,
| east two d UESHE and/ or ASE)R) (D), am no acjd residues,
|

compgsiee 2k i6ah e Gt ErRiIcIOTeASR ) BHINGGSE Tesichgs oFieNoaS e al-erminal
extensigh LoMbAEInG Sﬂé’SﬂﬁS%lloﬁrﬁﬁteﬁﬁen% BRHE, BE. DB sk si tes

Kex2 sites (see hods i n Enzynol ogy Vol 185,
ed. D. Goeddel Academ c Press Inc. (1990), San
Kex29té§90 CA, " Gene Expressi on Technol ogy") and kex2-1ike
es are di- basic recognition sites (i.e., clea@%
I, Academic

sﬁeé%)sﬁe@lﬁ?ﬁf feg widaihadseMpFRzyFiRay d¥ole Hido fidn §-r @eg

Pressjigca(r‘lgg(‘} heaAmiedss dre geene Eﬁ(ﬁt%@:ﬂ@n Wé@rﬁrﬁild@”) AMASIIXRLIRE sites are di-
QSlte or a kex2-like site have I'n certain

baswdﬁ@@@lt@aesﬁteg Hiswn clseavag?pwt%fowérheéwerem@owemeipa@%@ncodmg region
and tHY PSRPS Fifbrads sohfe RERIMREPt i de cl eavage site resulting

In1ncreased protein secretion levels. In the context
ofingertioni af weexi Siie Pha &ex2-ie gte havk éx certain Reses-leiershewvn éo improve

correéteecﬁ’raobebﬁbla%gepro&éspﬁs ﬁi lﬂﬁ k) ledP b&lé‘é\}é el Rv ?&%Itiﬁ%} it increased

tain position In-t exte sion resul ting
protelhﬁegr@tlora & crobi al pol ypepti de being extended in

COIR (S 01 AR (EEDE b OUR  EEOg n e

possibiﬁtyamobtalmcbagage atoa gartajn positigo inethef N-BEF@inab exieng®ntresulting in an

antim@ﬁ;@tieﬂgoy?gé@n t 5%%1{3?1%%3 ‘ so Iérgﬁﬁ éJ er Rﬁwg%ngﬁﬁde shown as

amingatigp & g0 1desf anyone oh8ER! B NOuktcoBERJIDyNe i ateamina acids 1 to 21 of
anyon\o@rﬂgfﬁ?e@\g?[\,@% g%g@glﬁg\{cﬂ%l s fused at the N-term nus

erm nus e pol ypeptide of the invention
or a fragment thereof. A fused pol ypeptide is produced
d Igsg a nucl eoti de sequence (or a portion
ncodi ng anot her pol ypeptide to a 25
nTbk eotypdptides qpfi dimec preent invention Risn indhetecioséd pblypdpdides or cleavable

fusmrg%cﬁfppeghg%s lé! qi%rggrﬂotg \Mﬁo%%gﬁcie g seDc[ gHg rqp%uraa é\lﬂ%'o?'?he C-terminus
of thel paiyteptide bhthedoebntign se g feaycesnt (H‘rmmﬂ Ag‘usddﬁp}olypeptlde is produced by
rsing? 3, NEGRMH e ok e o Poup el 3B b, pepgeotce o
nucleotdet degusacee(qp agptiaT thejeofinal the praseat inventish. Technlques for producing
fusior] UURERGTE ateo el A % St oS OHARE T Bt SHa0E R Nees encoding
the polypémndés de theigthenpcee iniaale amt dehé expressian bl tie ¢pdaddeolypeptide is
articul.ar, the present invention

under %“ﬁ?':@'tﬁ%ggfﬁ%I?’Srhﬁ‘tﬂf?ré%ﬁ“é}é%m&!%ﬂg sting of a nucleotide

sequence whi ch encodes for a pol ypeptide of the

| [ vention. . ghe degeneracy of the genetic code,
Polyn gﬂgﬁ@é@é&ﬁ}ﬁ%—@%si |y recogni ze 35 that
sawe r;ﬁésemu Ghveatior alsdeglitsic &5 pelipmattioiiges aahn@fa hb€leotide sequence
es, 0 venti on na ar ed
whicfbOtioha o PeRbtse RS Avenfoh i et el TR ESers ialsalifa relates to
polyn@él@&ﬂb@@oh&l@tlr@%ﬂ@ nuéleotite Qafqubh@e Ahick eiebietefor &f pdiaseptide of the
lnventlon %ue to%e degeneracy of the genetic code, the skilled person will easily recognize

Fused pol

that several nucleotide sequences encoding each of the polypeptides of the invention may be
prepared. It is well known in the art which nucleotides make up codons encoding the amino
acids of the polypeptides of the invention.

-8-
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-8 WD 2004/ 108757 PCT/ DK2004/ 000399 The present
i nvention also relates to polynucl eotides which encode
W(Dmmgﬂmss of the am no acid sequence shown aBCHEHDXKQ#18/000399

o R b, e 8 BB cncs e o v

amlrpolayldusdcmencejessows @ auyzdreObf SECS Y UROLE tMBH@! 1D NO%S that have
and/or 3' end have

d f 5'
antlrgfe:ré)ﬁ%(!1 gf:tEyL{ %gospﬁéepﬁreg ethe |p8'é!n%°é%ﬂ5'é’ﬁ%ég %yclg@tlde sequence wherein
one orbmarm&cd:ldmydest frovel anesl5'cinarYr 30y IRFRMHEEAeltsRf 1N

ge eerin el ocate the nucl eotide
seﬁﬁénﬁs' ‘n%lﬁﬁ E%&%ﬂw Ogt?"}?ddw slandard dpming pRpeadures used in
gendtic enginketingy t@rﬁl@ét&&\@ nuth®tigé @QQJ&CQWW@Q% ‘i’occaﬂ@% to a dlfferent site

lve excCi sol ati on desired fra
whergell 1 G FRodhisSHl BN sl TadRiuirseman doaivegeciion and isoltion of a

desitpd fizgereint demprisiag td Aflediide!QuéiRosRBLing T
i ncor p l{%hatl on éo%fqut he recongl hgr?t%lyégétﬁdo%:’ insertion of

the RS i, Vet dagipbulh i iReAPPiglien ebHiedecembioroteactasfinto a host

cell Wherenmmlt@m cOsies eUAKR B ke RACIESRIS Qérﬁt%‘rll eT\&ﬂlAbe replicated. The
nuclegﬁﬁeeo“ de seqguence may be of genom c,

SGTSNSEineay s AT ARAqMRiC R, Nﬁrsﬁhﬁyf‘fb@tﬁbswﬁheﬁm@lgm or any
combitgioastherddidi fi cati on of a nucl eot| de sequence

eg&o{ﬁﬁ%@. a [Pol eptide of the present invention
be"'R '08 af 'ePH%e $§iene= pacasingaa polyperiisiei afdhe Waseht invention
may tepetesearyarforafie Ny idsts ol % %BQH@;WH@ tidh %Bﬁrgﬁgeg &Aimino acid

titution, deletion and nserti

Seq“%’b??p@ﬁ'gga% gt legpihenessiiksditution odeieloofarwrgron@rmrn 8&Qoimpared to amino

acidsNQol1 8 6 aﬁg&l\% 5?3%@1313 é\féﬁd ?65‘8\%8 I@CNQWJOrtaﬁ’mgolaggs ‘?Q%{ %t anyone of

SEQ %N%ﬁ@ do §§§Q I NOed6. ,Thege)ﬁ@ﬁ@ﬁlg\raweetsedaw@ﬁer inrsome érggineered way
from PR pﬁh@i@btrd@rsb@@dﬂ&ﬁ it hate dok Fcfea{e g’ Q/a?igHtE Qﬁat ditfetin specific activity,

variants that differ i n speci

thermogsiabtitys PHIARLIMUN, opthediei num or t he I|ke 20 1t will
bet AMPeE eRpareht H‘@%esﬁ' O‘I'elielﬁ thé. atrthﬁ}aﬁ hcﬁ %qj]fica?ons can be made

nodi fi cati ons can tSide
outsiqg fthe Fegions, cyifical ftgntheufoncm Dh&&rmmcéeaulee mddstﬂlt rddult in an active

polypéSifdél %rﬁlﬁb ﬁ&d%EIHL\!@s QLY RE pttb%%ctnﬁp" rbeaﬁaglp%;ﬁ@lgg%%%ded by the

essenti al he activity o
nuclegg,det ﬁ%queﬁg@|o§dhe drvestienu @methefeforheprefwamy inot sulsjact to modification,

ficat.
such &8 SHSHRIGN POS) B Rt Lo he BlarbSadlBer it iy aptosuch as sie
dwectgqi d@gagﬁr@g,lskoroajﬁnmﬁ-spwmlm mutagerksiaysse, teg2 &Mnlr@hhﬂdand Wells,
1989, ”9&/@&%“?@4 S1031- 1@)‘892 O’ﬂaéé qgt@?'t%%g@ﬂ“ Sgn r}ﬁtio&sz % S Rtroduced at every

,__Cunni ngham a
posm\ﬁb\eqharo%yemdue o liee matecele, Bed e peelfantnirsitansieaules are tested for

antrchFHbfaﬁ’ ‘ﬁﬁ@/ & i ﬁﬁﬁ/yammﬁsé&# ¥$ﬁ1§’%q%[‘ %ﬁg%g% &ﬁ@c‘saqgo ethe actrvrty of the

| ecu and e’resu
molew@stsetes fqﬁrsubamtewnzymouraeraatnan van ylsoobd deteirningdasy Afalysis of the

three-@frr‘\éiilsfoﬁéf ﬁ@%@é«% Q%Peffer %5 gi’ %ﬁ?§ﬁ@a$§‘eﬁ %s(r: E& e%ﬁne?é}e%g fesonance
analysis, ceystallogespby oF nboioafymanlabgltsmgs(seé é.be dd0/os et al,, 1992 Science 255:

L e
FEBSéﬁ#@'tSaEOBOQQ-Qth or photoaffinity I abel l'ing (see, e.g.
d S 255: 1 S th t

oflordeh lssoidd Réuyente BRI molpefe 3 e Tt eEvertion may

be moviified &y dntrasiuctidn of rL@RBtide SEHRSiUtOHS RNih 300t BREGEL to another amino

acid s%fe%&é%é;hggbeﬂf pﬁ@ete!ﬁgf g%gg)ééﬂe BHC g&%,%% g 0| P wﬁlch correspond

to the codanoshage iobthedfostogarietni idlensat et ptddhbﬂﬂﬁofmé éﬁzﬁﬁé
give rise to another amno _acid sequence of the

pol ypepti de encoded by the -fucl eot i de sequence, but
whi ch correspond
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to the codon usage of the host organismintended for
production of the enzyne. -9 WO 2004/ 108757
wEOIADKZe04/ 000399 The introduction of a nut at PONDKR108/000399
the nucl eotide sequence to exchange one nucleotide
fo eaﬁlatquélpthm(gfe%tma@tl%ylnpetr@:wﬁlﬁpp%@g%«wce to exchange one

nucleatiie feH A R{BAUINIBHALE MRS} Be lé‘ébé}gpllsﬁl@d’ b?fSIkttﬁreB@thQ%geness using
known in the art. Particul arl éduse ul

any g hee@gineds RPWA iniithe iste Sagticular disetl |'Seati1e ar@aswe which utilizes a

supefdolléd) ARfibieNArarnaed INAM ot B RiskrtQdf ihtBfRt 8Rd 140 dyritM&ic primers
synthetic prinmers 5 _containing the desired nutation.

Contar'weg e drsiad mitiatione The plaongcleliderprimap aash sorplenentary to opposite
stran@@ REM GectS bRRAG d‘aflné Remy&aiuRs cg%ﬁﬁ@ %Rlinéié’rfs' &9Pfu DNA polymerase.

enperature cycling means of mer ase
On '@an%*&np‘éfrtaeup@m%% a 'ﬁle'temd plaprsid epniaining étﬁgﬁlf"f%inﬁ"d(s is generated.

Folloﬁlﬁﬁt@l‘nﬁé%r@t@&ﬂ@ﬁ@ ;fr‘bcﬁl&% ls't BRGRRDBAN whléj'pis S?%lgg fcir methylated

enperature c cl IQE uct 1s treate

and thhﬂa@% Aite digast m-.q nweataé@NPaﬁ@mmieiﬁa and Fry seleeldfor mutation-
contéﬂng Onbgiesd DN'Ae PREE Fo%led% Swllﬁgﬁ%ﬁitdmg a?sed B&tused. For a

for nutatlon contal synt esl ze
genefl @@é@mﬂ@@ ok nwlpptldﬁ ﬁuhétltbliiqn 989, afs chr;bewed%FoPro@em Expression

nd BGReLEA Sescigypt i on of nucl eotide substitution, see,
@ e.g., lgor et al., 1991, Protein Expression and

Purification 2: 95-107. Nucleic Acid Constructs 15 The

Nuclé?éﬁ\éﬁréodsw&g“ on also relates to nucleic acid
. constructs conprising a nucleotide sequence of the

prE‘@emesemwemntlgnm alnoerekates/ td hudleic atid aanetrigsts womeprising a nucleotide
sequgﬁ’({délt ! he r%ggﬁ‘cclﬁ%r{'tlgﬁto&e?ét{j)‘f%lhetdhE} 83:(%) lo??ﬁcggnco%ro quuences that

uence In a
direct dlrrﬁziuetxncﬁsslon cofifiet icbdliog wheduentee i ontsuithble elupsé neadisunder conditions
Qﬁﬁ odi ng a pol ypeptide of the
comd%'rﬂgllg%ﬂ{h tﬁ%\?@ﬁ gn mggg'%e 20 manipulated in a variety
of A vimmgleotide mequerube émodmgoaesdypnptldé afhthepplegpeipinvdation may be

B3B8 39825y BB S5 EEAE BB Bl oiton o

the rieleetidd requEmce rpeloquDntesssem’tmn/em ar vecldrembye bendegirablef @r necessary

doroll' s 1, UL ERUL P30 R 5o o WIS UGRRRY soopences

utilizisg opmenmmanalee\enahomamWH kmben b thewtrer sequence, a

nugl eaqt 25 sequence which is recogni z d by a host .
cae” BhHAE, petuel R RF Benan ke auie o QBre riegLSngio = nuclotide
sequencenphiel issegogmize by athaistselk foarezpresﬂbm ofiite mmlédtldé sequence. The
nedi ate the %Bgres& on

sequences, which
promB\%?)?B%Lbeﬂcs é:pn{?wes tmmt@palm %n?ﬁc P’Vg‘tﬁh| rH%dlate the expression
of thesmlymmﬁée \Mheqhombtwmetyrlmwnm[ebﬁd@éeq@ﬁté which shbwé frfnscriptional

S jce.lnc udi n t ant an
actvf eyt stk PB0IS8, e gt bt Bt oAty eters, and may
be ot&ain@dllfrﬁm goniel @ﬁ&bdm}d axtrazellulat sraseadetliar pdlpdaptess eres homologous

h Ee tl erqgl Io%? | 30 or heterol ogous to the host
or helege'pgo gﬁ%% G¢ll-sui tabl e promoters for directing the
t rB@gpldsPbi uitatle toiemotess @d)erl%Btlﬂg tﬁ@ﬁﬁdﬁsbﬁ;ﬁt@notﬁ tHee nucleic acid
sent, i nvent ec:| al bact eri al

consRgf OF dhe, Weweb kalialh <Sopaell ioa FeGHA IGSECSh AP thapromoters

obtanﬁ&ﬁ‘fr@m thSE. @Bl B ERSoIf, St dptdh e s 2Bl R P@se(&ét@”ﬁ)dagA) Bacillus
lus subtilis ievansucrase gene EsacB Baci |

Subtif R RIFar S 08N D, RIS hgeie A AP STBlRser a4 (@BVL), Bacilus

stearSthBMiSPHIES 'RRttigbkie SMYhLes eddne ?éTH}I'MﬁGBQ@M% @ﬁ%)/&]uefac:/ens alpha-
Baci |  us amyl ol i quef aci ens al pha-  anyl ase gené

amylasgcganeu@myOnerei 'mh§n16>éWSCP¢n'¢"H%%S@ gR%e(0epRh Féac%s subtilis xylA
and BB IdeHss sl bickaXiti® beta-lactamase gene (Villa-Kamaroff et al., 1978,
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and xylB genes, and prokaryotic beta-|actanmase gene
(Villa-Kamaroff et al., 1978, -10 WO 2004/108757
wEOIADKZe04/ 000399 Proceedi ngs of the Nati onaPCHDEA@100399
of .Sci ences, USA 75: 3727-3731), as_well as the tac
ProoSijige &1 118 NAioa! Aeadatry alohaendss duShIbn gL e ¥ he 28 well as the tac
prombdier (DeBder A€ ake19830Prod6e@INGL S, thiSNafibhal Abadet) of S8IERJRBIUSA 80: 21-
25 Frggoters re descrlb%d in "Usef ul @rot ins from .
)- FURGR PSS agtee ARSEroRd '“SHS@FHHFPVP rﬁnﬁpvbﬁpm@mt bacteria” in
Sciertifie AmbhicOd; 19&0 D420 75880 ERDIk &nnt?bek %t]é?8998§ @b@ S
ters for directin

| tabl e
AR SHIHE BB dvcolatis e (G IGURETOp! s nucelc acid
consfplicts enthe pk‘égmtl iaveritiBn an i filAABMbGY FungHNBEdt def Hre ‘E)?éﬂwoters obtained

ro t ai ned romthe genes for Aspergil
from Beygies Toudisn %s%yz Té%ﬁwlasmg@wéqm%%m 'adpartc proteinase,

Aspem/lnlselnweneutv% P&pBA-bhyRise) gﬁpefgﬁlmtsr ﬂfgeﬁ' é\'fi@ 8t3BleaHfbha-amylase,
| | us niger acid stabﬁe aI

AspeBfiS: Aot HE APHEHS et Gioraeliase dgrn R leomHggicho liase
AspetgiliaAbryzB81 aRERROproke8ss i Asherafits 3z RABSH | phbphate isomerase,

kal t ease, illus oryzae trijose
ASpGHtIéIZ ae n? S%gﬁiqrgéigsg aﬂg%eﬁ‘@%ﬂy s OXYSPQIUR strypsin-like protease (WO
96/00TSR), s \délS 8s tAaNABUSAD rd#ﬁﬁt@rstﬁ?ﬁriéln&)f: ﬂﬁﬁﬁﬁbﬂm{érg@rom the genes for
as

Aspe&f@ﬁdv f{evpﬂﬁph%aw'a%éﬁﬁr%eﬁﬁfgéw oy tioRe Barsbatedromerase),

and rMstast; Glmdatsd, ahg Bybmeptofiteratithigofany| ase and
[ hosphat e |sorrerase) and

ergillys oryz triose
il G ieact st AioBhT PETBOR Py PRI HRBRAEN it gpads fornBAqchiaromyces
cerevisigeeasdnolz@at , (ESOIMY)  [BREBiBMFc € Riviianed g‘dlém@mrtb%e (GAL1),
nes for Saccharonyces cerevisiae enol ase

Sacc%ge@p{gqsowcggreg/é/,agw siaeehgh acldshyqqgg@ag@ﬁqufyraldehyde -3-phosphate

dehycﬁa @’fb&éomﬂl@GﬁPﬁ e)éhéﬁ'@eﬁ:cﬁér@ ésh cerer\]/lstlae 3-phosphoglycerate kinase.
osphat e

enase/ ceral deh
Otherd ﬂ‘&ése O?Aéaﬁ/f@&bye'éaﬁfe dsa@aesrwn@@egn%ete@h Ji982. Yeast 8:
423- 4:238phosphogl ycerate kinase. Oher useful pronoters for
t O%_SL cells are descri bed bg Romanos et al
QL $eguence (gnay glsgghe ariitaplonirarsicripligfu tareinaterysequence, a
seq u@ic&oreb@glﬁzéﬁubﬂi abhast tleRNS Gérnithate ﬁratngériﬂtlaﬁt Phe ISMMRABE sequence is
ost cell to term nate

operably REEH oo SPHBUS G A0SR 46 RrEe Q0Codpe B Pypplce. Any

termihdtoriaiglc @ fhﬁtﬁloﬁal nﬁ eHeddt 8elPdf chBRe A RAIdedan ﬁ%ﬁ%ﬁ invention.
encodlngthe rhtptlde Any termnator which is

f (THRIPITBH 36T "W'rl?t‘?rﬁé dapentgys leS‘Ba'cWF eRllsrarg obtainpskiiomhe genes for

Aspelgilfas PE9SRNTAKRY &iiyi£8; Ape g{llﬁfseﬁ@@fj JIROEM)REE! ?\s@@l“gﬂlus nidulans
i.l ament ous fungal host cells are obtained from

anthr@%‘ﬁ@ssw&a Aéa%'%fgfﬂw Hgenriphaglupardasgmpna fwsarium oxysporum trypsin-
like prds2Regi | | us ni ger gl ucoarTyI ase Aspergl I | us ni dul ans
%thranllatesnthase illus ni

pHare utesBingiase, foénﬁeﬁsﬁ?ﬁ ﬁ?'&(y%fﬁo%tﬁinﬁﬁyﬁ@ﬂh the genes for

Sacc/bdr&ﬁywsoéé?élﬁ@lae %rngfagér chdh%Fdﬁm,@E Q;reﬁe\ﬁs‘?ée )éﬁ@&ﬁrohfésé (CYC1), and
are obtajined fromthe genes or

l1's
Sacc@gggh%ﬁso nfREeYSieR r SrerakiehyirsP-Rbesphair ¢ Hﬁ'ﬁmﬁ%‘%‘@ Other  useful

termnrﬁdfcﬁr@‘fd;r%leégt Hdét SR PEBederibE) B Ronfibs oBAC 4085 CFES
reV|S|ae gu ceraldeh de- 3- phosphat e dehydrogenase.

h@ CoplErsg C@rrﬁﬂha'tse Pg F wtayl@a{@@dqﬁ §8@uU{NSe| g ngnikanslated region

of andﬁlRNA hﬁﬁ:hbté IR%&EﬁtSfcﬁttréHslatlorJng/ZtheSthHt%eIITlTﬁeCI@Q&éroéequence is
uence be a suitabl e’l eader sequence,

operaBlylinkes & thees t?%]ﬂ‘t'ﬁwOf b TucloRtgeseRenRe .egcqximmean@lypeptlde Any
IeadeiF @éqdén@@schéit isOfinBionbNth RS hogteddl- ofT&'l‘%léeeﬁ%Wbes%gé‘@rW%e present

35 operably linked to the 5 term nus Of
'nvemi'ﬂjncl eoti de sequence encodi ng the pol ypepti de. Any
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| eader sequence that is functional in the host cell of
choice may be used in the present invention. -11 WD
wWQOeMNA0DBT57 PCT/DK2004/000399 Preferred IeadB@HDKamMmmxm

f|| us, fun host cells are obtained fromth
rrgé) qu@bsefcg f|IqarUgntepsy JungalrAgst c&,l{fdaég Obigined from the genes for

Aspen@tﬂl@@ b@*zbé FAKAI éﬂﬁ&}lé’é@%ﬁd%é})‘éﬁ%ﬂmmﬁnbms Afte i isomerase.

it ki | eaders for yeast host cells are obtained
7 Bl eagBrrer 98751 SeE FalicHty CbEMECk{ @Y1 169 G8ngh B aecharomycos
cerevisERIO- dnolasSa CEN-9)TY @chAORYESS a8erdviBiBes @hﬂﬁis)bﬁé‘dl?ée@ate kinase,

ki nase, 5 Saccharonyces cerevi siae_al pha-factor, and

Sacc@éggmﬁso rrf@@g’s@ér e@[pbadactar. codnl  Saccharomyces cerevisiae  alcohol
dehydﬂ@@u@e%g@a@@ﬁfegyd/@sfpﬂbméi@er@dRig,eﬁ @r@m\élj ogenase

g,PHZ . The control sequence
&aaﬁﬁ?hsgﬂvwesr@anéﬁe@e %pe'éaqféw@ﬁ%ﬁ@qmcy a|spakasge operably

Imkeot ® tth’@ <3 tet’rﬁi’n[]% nefstrefl ntidi8otidieC k&iehee %q%%e VirEh transcrlbed is
when transcribed, is recognized t he host

fecogegﬁ? by dhe, hestiel1ast 2 sighal teadgarwéwégnwer @@rd&sééo fignscribed mRNA.
Any pblyatﬂléiﬁildtlbﬁ@ed?@%e wHILhAB YuriR@bAGHeime| Rkt el TRABRE ¢fay be used in the

whi is functional in the host cell of choice may be
preseﬂ%'@\ﬁeqt'ﬁnt he present invention. Preferred

Petefasien poRkHaHyIABA l@qgsﬁcésorror ffl!dn?é'méﬂsofb%gélu H&ﬁ' cehQSére obtained
cells are obtained fromthe genes for pergillu

from 6*?63/ £EBES ARIN ARRGIHNS, ONEsRr A @WasgerA S@ecaélﬂénwggg eglucoamylase,

Asper@#l@@rrﬁi‘ldlédésaﬁ’chlféhllé\?téssyﬁmagé aplduth © d}k‘pbﬂﬁﬁ try5§|$nﬁ|’kla Ltﬂ‘btease and
orum t ryfl)JS| n-1i ke protease, 15 Aspergi |

ASPefﬂ{”é%Blgﬁ{ﬂH%ag G%%%"f‘%?ase Usef ul poI yadenyl ati on

S@J@éﬁln%@a&éﬂyléﬁ@ﬁséedﬂl@ﬁéescﬁiﬂ)ﬁaan fostesdisi HRAdbYrH® by Guo and
her man, | ecul ar’ Cel |l ul ar Bi ol ogy 15:

Shern@BQQg@g\@olequ@r Q@H@f@!"’%q@eﬁ%@ 733 al so be a signal

P¥RE 'c@ﬁtr&%@qﬂgnéeeﬁia?%léwﬁé aC&H§tas pkpti de’iBodn?ng\’ or?“iﬂ*\a‘il codes for an
sequence | i nked he am no term nus of eptid

aminosagK APAENCS Ipiked {on B8 cRIRinG i@nwwWqupplu@entlﬁﬁ@nﬂ rects the encoded

polyp&iftidk " iftoS el 8IY KedtaiohyVythwEye The BNéhaobs e CS&H? 'Bquence of the
sequence of the nucl eotide Sequence may i nhheren

”Uc'e@@ﬁt%ﬂHe%Fesm@h inhepRadly icgatainogy ﬁ@galr Reptide cading regipy naturally linked in
translétidﬁkl@gdlhg fraHea\Wﬁllx #d ?e\% MR &F Bk édoﬂ{?réﬂidnhNﬁlbﬁ eﬁ@&d@%ﬁﬁe secreted

of the cod |n? gi on i ch encodes the secreted
polypeRiido palkemative YAIﬂi.‘Qe Pnabd wélthe cediag sequsigeonay irenigdpriignal peptide
codmé @é&&ﬁ‘%ldmbé RAIGRIS te %b&ﬂg’"seﬂ@éﬂdedqhecfe@ d}gsfgﬁgl Bébtlde coding
is foreign to the coding sequence. I gn
regl%mah a¢ refuiief ydeEptergding seauenss deas n@tenaté@dy p@aawn@nal peptide
codlné 'i’éigl@fpdilt%%a‘iﬁélyeﬂﬂé%r‘é%ﬁs@% pRplid 8ddix FéHErﬁ tyasnmply replace the

gnal peptide coding region. Alternative
naturaﬂ o?'@?ad; rPeptige fodiigpegien dddarAey ﬁcegqnbﬁnqaaysegreﬁw yof the polypeptide.
HoweV&Plaﬁ‘}‘F §|gh§l‘:-‘perﬁi§§ %@ﬂngﬁ’bglﬁﬁlwrﬁ’&)oaw&% %%?es&%@';%}/deﬁtlde into the

order’ to enhance secretion of pol ype

secrefoppafiavay efrf/hast galhef ghejseingry er@ﬁeﬁign thegpresentiinvention.
dEff&S’cFvé sﬁg{!‘%l %éﬁ’ﬁo%s&%ﬂwgo%g‘!’ i RRRbH g&ctéfﬁl%o‘éh@elgsgl‘értﬁ Yidhal peptide

pat hway host cel | oi ce use
codlﬂgﬁ@@mstobquir% ihe genestipeBacius W@nmt%%@mﬁos@m@@mwﬁge Bacillus
stearcﬁ‘ﬁé}hﬁﬂﬁ/ﬂs%prﬁa&%ﬁéé@|Ba@i?l§§ ll&?én;férnﬁé §uﬂth§nSB9&ﬁUs Ilchen/form/s beta-
regi'ons obtalned fromthe genes for
lactar@é@a ﬁaalﬂuwetesm%&@ewphﬂr& Bepral Prefgsags prBaeenS, wprM), and Bacillus
subtll/§tﬁ/§f4°tlflﬁfHéPp§bhéls pBpife’- apy | d’tfs%nb %yl | 8lghonen an%ePalva 1993,

[icheniforms Subtilisin, Bac i cheniforms
MicrohiglegigafedRayvievsaRh: P8 3€¢ ear ot her nophi | us neut r al

pEﬁé&ﬁé%@n@PB&&me%Buﬁ r@@bg@e for 3fitin éﬂugg%ll @%‘Pg Lils Sre the signal

prsA. Further sig S are descri I nonen
peptidgnepding \ywloqqgggtalned from the genes for Aspergillus oryzae TAKA amylase,
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35 M crobiol ogi cal Reviews 57: 109-137. Effective
signal peptide coding regions for filanentous fungal
whomi/16895T s are the signal peptide codi ng regP@GNPK2004/000399
ob a| ned fromthe genes for Aspergillus oryzae TAKA
Aspesgilysyuger neual anpylagsy Aspergiis nenglbReaRYA0 GhFImucor miehe aspartc

prote%d%@rgwbﬁc@lé iRsEI's déﬂUIb&@'anGdeﬁ@@a laﬁﬁ?ﬁbgé lipdse. ni ger
myl ase, Rhi zomucor m ehel aspar pr ot ei nase,

coa
Huﬁ§9<,f5| S9naL dephidesc doT ureasle hoﬁh&e%rﬁréopﬁta!”&ﬁuépﬁbéhe genes " for
SacdhbRasRes Usbibias | Aptad-fRept érﬁ?ssé‘c@hafdﬁﬁéés hapdviGsd lisvertase. Other

ed fromthe genes' for _Saccharomyces

tai,
usetlsfasl RShigs gl GRa eSS AReerbes o ROSTORS! BbrEsPssupe.

| YIRS £ sédufte n@y%b@ a prapes ldé)@cﬂilhgj%i;?&ﬁﬂhﬁgcodes for an amino
ns ar.e descri bed by Ronanos et al ,
acid W@*%&%PP%J flonedatdhr @waeém'@es Bka RolypeRsidst The r%@iamigoolypeptrde is

knownegl & prddhaymeé @ﬁﬁﬁ)pﬁ%eéﬁdea(@r B%ym%@éﬁ' lrﬁ@(ﬂﬁ@ 't8§es). A A propo e‘ypeptlde is
positioned at the ari no termnus a pol ypeptid

gene.raé@unn@%efme By BB pPe Fonvartedy fn rr&éura ?ﬁt'él@nw}ﬂ@p@de by catalytic or

autodHtap Mlléﬁﬁgedﬁf ey p?opébﬂ@egﬁh%ni e Prabohpeptide. 1°he propeptide coding
de is erallélnactlve and can
a

regicR RGPS BRIASISTaR (s GBS oy Baplirs piafls akeliye pratasg (aRrE), Bacilus

subth nd@raApr&teadealnpir e S%r'c@l?él‘@lﬁ?cé%f cdrbfsifé %Rﬁ’ﬁtfbgl%r f RABmucor miehei
opol ypeptide. The pepti de cod I on may
aSPaBLQ P(S%?%??ﬁ%@“fi Mfﬁe{'wﬂ@%ﬁ é@erm@ph/@demaﬁa gvvgz,g@/pgw)

al Wﬁb#el’lﬁ)ﬂﬁ’ éi@h@l@%@tl&@@ﬁ@bropgﬁﬁd refions 8bresdrt 2R 81 drho terminus of
g t ease 5%(5) Sacchar onyces cerevi si ae
a polypeplige s the PHrPep &ﬂ*ﬁjt@rp%ﬂeﬂ%d nex} 4o et arpingrtefneinvmmefea polypeptide
and ﬂféds@ﬁ(éleéépﬂﬂé‘trbgbﬁ is NREABREY haxt RCHRSEMINYAARNB3&H8he propeptide
Where both signal peptide and propeptide regions are
regiofr esent at the amino terminus of 15 a pol ypepti de,
t hemay QRRMd G’é%u’é@ﬂ' t@%dH%gﬂﬂﬁbQ‘ é@&ﬁgnéé%“hlér?aﬁg\‘lﬁg%rﬂegﬁatlon of the

t er m nus of he si gna

expressignai the Pﬁtxg?@tld@ﬁ@@flﬁ%ﬁ thepgiomth ahfheohas rCﬁil n@@n@ﬂle& plregulatory
systeR{sORE RhdsEwhiEIe BARR: the texBi%)ésnéh %Ptl’#é esh rb%bchﬁetdcbnat?%f%m response

regul atory sequences wh | ow the regul ation
to acglipmicali Qi pbars'qahestwl%ép@lp@!eg rtBe aRresenaeo of 1fe reguisiery compound.

Regﬁton&'@st‘éﬁ%ﬁn‘%ﬁbl{awcﬁ%%{eﬁ% RELGS HY l%EofaX' ﬁl?t@ t yoi;%?éf@r systems. In

are "t hose whi ch cause expressi on of
yeast zn%laHg BYYeMaFfGALH ﬂ@é%ﬂﬁs?é! hedJS@chefﬂﬁ”ﬂamtOW fusigi shee AAKA alpha-
amyléée' rB#bM&er' r)@pb‘@l!fﬂl@ 'hfb%r p%}lﬁé@éﬁ@ﬁaééf RormB@y! alnar yAs rgillus oryzae
ound. Regulatory ems i n prokaryotic sy tBRe
glucqa nFaaa Premetef a@y %@edaaﬁdreewlat%apé¢we@rse%;@meh@xamms of regulatory
sequé/r%§tare tiRe AlPtiEh Siet %F’g@ﬁe %pﬂﬂo%ﬁéﬁ qme'[ﬁﬁé(rggﬁc é‘fs?é:lns tHese include

| ament ous fungi, the T r onot

the d;&gﬁr@fc@@tmrg@qtﬁsgeger@ \M@%mrgglélegﬁ@mg r@‘eser;moof methotrexate and the
metaﬁﬁlﬁ]@ﬁegh' geHSs Qhichafte Zrnditied %mﬂeﬁﬁﬁ nfé'ié?@h%eé@a%‘aéég the nucleotide

used as reg}ul at ory sequences. her exarrﬁ
sequencgANGPERg thesraiiReRtide wald b@tﬂ@@@b&wmﬁd e Yegilagmyigequence.

anplification. In eukaryotic systens, these include

t he di hydrofol ate reductase gene whi ch is anmplified in
W_M%@ﬂéﬂ@éé&ce of methotrexate, and the netall othionein

geh@Spridkurft m@hﬁo@%b'rfala?éé 1 eBoiGiRYM é}ﬁ)ﬁr@s!sﬁm v&t&r?ec%ﬁprlsmg the

cases, the nucleotid sequence encod
nucleﬁopylgemnsggctv\@mtae U@V%I@ﬂ.aﬂ]hy yarmugdnwquildehend control sequences

descriR8 BHRYE TaySE %Eoetogéﬁweﬁwg ng %@%Bﬁﬁnt-rg?prggs%e\%ctor which
invention al so rel at &s i nant expressi

may ip@lidepRs SR eiNgNIeRresHolNTes 4z Alpve o énsetiisn asfsubstitution of the

nuclebiee B ihce TeHRodiRG | tRE Spdipeb G 'afj%ua{'%ltggnkﬁé}lnatlvely the nucleotide

sequences
sequence of the present invention may be expressed by inserting the nucleotide sequence or
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descri bed above nay be joined together to produce a
reconbi nant expression vector which 35 nmay include one
wo@romnossTonveni ent restriction sites to all ow€DDK2004/000399
insertion or substitution of the nucleotide sequence _
a nuckie aeif irgnetrHet FRMpHiRing geseqtienseciRtosin ARPropate vegieT fpe pypression. In
creatﬁwathé]éﬁﬂréégidrﬂ\ﬂactcﬁe%%@ﬁh g¥eqhibifeens RRER ih EEMEA@ SR the coding
expressed by |nsert|ng t he nucl eoti de sequence or

Sequefi@ 'W%@b'xﬁ'ﬂ's%im% tbepprpreRNale TNbgIRPIHeRGRS| fal @XxpPirssipn.

c Oﬂ}‘étrbb@hblﬁé’rmxbfésﬁ@nt\}é&o? BRHYIRCEy VHcRr 8. g2 RPHIASHIdSrSirus) which
vector for expression. creating the expression

can Recppyenianty suBigcley ?eﬁ%@ﬁl’?@ﬁ”& %‘}s&r@&dpwsm@i Fapthsing about the

expre%Qloh Rthd h@cmme%quéw %@%hb&e%@ﬁ@bééfoﬂ Wil liﬁ@lcwytdépend on the
appr ogrl ate control g‘uen es for expression.

Comﬂaa%tmfﬁa tve@tﬁbwasthgm%e bintorichethgpeips e &e b@emtgoduced The

vectofs RbRBETifefor Glosed tirdMrplasnidg£an be conveniently
sub ected to reconbi nant DNA procedures and can bring

VeLioE May,0gr AL aYIBROBPU hEePitANe YEFiak /Se fUiEHtas Whitheexists as an

extra@lh@ﬂn@@orﬁél iy, WFébhcé‘doh'oft\A)fﬁHrP@'|ﬁd@p@ﬁ@@rﬁ%f%r&ﬁ&omal replication,
rrpat|b|I|ty of the vector with the host cell

€.g. V\ﬁ‘n BlRshide @cegrachionesonl | flemgaticad mlmﬁfaforr\saé@m@r sorn@y\ artificial
chroriésomdrear or closed circul ar pl asm ds. The vect or may
be an aut ononously replicating vector, i.e., a vector

WHINEhVRSKGTs gy LoNigin any @RenS:éPr ﬁﬁ%@@raﬂelféﬁpliqayonth@ematlvely, the

vectof ﬁﬁ}/'b‘é%b%l&f whBh ‘ﬁhrddﬁcéd"lﬂﬁptﬁé Aesicefis ‘&hé@rmq%l the genome and
ication a plas , an extrachronmosoma
repllcgtegr;@gﬁtheram}h Wedﬁ\'@ﬁms) igto \gﬁclaptthag;,b@pauntegrated Furthermore, a

singles PRGOS ATBsmid R 148 Gr HhorBBYcRHP bApB SR \Wﬁ@ﬂ‘%gfe‘ﬂ{er contaln the total
assuring self-replication. Alternatively, the vecto

DNA fae podired e die gsnmsme piibe Haicel anatRnspesaiovey be |used
| heRke@FPbhfe Pﬂstsenlt iRGerfien 9?@%@8@ coﬁélr{ &Hlal brcrﬁ&%dseleg:table markers

toget her with the chronosone(s)
which pRravfreaey geleetion af dransioamed callsn §) S@laﬁ&bd%mamergﬂ aganeltherproduct of
whicH Efbvﬁfes F %lo‘éﬁ‘}ét er Sirf) reBisBREt disdic {HORES ehefé‘i’@tﬁgf&trophy to
t ot al be i ntroduced I nto the genonme of
aUXOtFRP@LG e the “Kﬁ a transposon may be used. The vectors of
t @aﬁfp%%eé'ftbdc@f%ﬂ%él@&aﬁl%%ﬁfk@gl NreCRB LA geﬁé'se fr8fn B?&ﬁ’us subtilis or
sel ectab markers which permt easy ['ection
Bacillys alﬁéelaf(w@@ 8| mgrkess et toapfes fmanbl@ép legistangenguahhes ampicillin,
kanam§ &8 UHior@fnpheBcdMyr qgtréﬁy@l\ﬁedl%%lsfa?lﬁe bSllﬂféibﬂaem%erYé frSH yeast host cells

resi stance, resistance heavy rot ot rophy t

are A&B?otH'%iéthU&,nHY%eMﬁT@e TRBdampd eté%’-f %%l@t@tebleamarkers for use in a
fllame‘-‘rﬁ&%cﬁﬁﬁbﬁ hﬁﬁtr ke ﬁn@tﬁcfe ttglﬁ Q@' n&efiRked rt@”‘aﬁ%‘gr géd\%ﬁalnélﬁase), argB

subtili s or Baci | eni f orms, or mar i
ornlt@rmfce?bamwlt@n@fpr@eb etaars(pmﬁ@ém@tﬁwﬁmaaﬁeml&mrtﬁreram hygB (hygromycin

phos&%ﬂﬁﬁ%@r‘a@e) %@r(ﬁﬂ?t%el‘é'dﬁ&hsﬁog%% g?ﬁﬁ(&é%@epﬁ R@%%@rboxylase)

bl'e narkers for yeast are

sC (Swfa%ademezwzm@@z) tySr@anthrapitate symthasrhs vedlasacalyeients thereof.
mf”r&@l‘réd ff&l* udeSR dAsp r&fllb@%ﬂé@%ewlag@?zm %@hésj of Aspergillus

i nclude, but are not
mdu/adnsgBASIe@fgWu@ RiyAee ang H@rﬁwp@ﬂ@ﬁfs%eni@@ycesuwroscoplcus
( ﬁﬂ@%l&’é’wr’ché g]’e%‘ﬁ?tﬂ%}eﬁﬁ&f‘ﬁ&ééﬁﬁ) contfg Bin Ql\ég{eﬂf(écﬂ{ét permits
sphot r ansfer niaD (nitrate’reduct ase
stable( tﬁ'ﬁQﬂr atignref-the veples priathe b@%taﬂeﬂégﬂnage)or aLEQIIqFBQHSf rgplication of the
?ﬁtec)f nt hranil ate synthase), as
VeCto‘aﬂqﬁé/géslr@aﬁ val ent he %ﬁgﬁoe? 30 Preferred for use in
IEOASWEQFQIIW WRfoclée h@tecedlr@er@m therdvegtor angeriely of the nucleotide
sequfiEB g e @F%e@énﬁgﬁ%%%%miﬁa or BE 5128 nfporation o
the vedier IptOeﬁléngeriomﬁe Y ihemofngetie oambyharoeiogeus eeombination. (Allernatively,
that permts -14-
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stable integration of the vector into the host cell's
genone or autononous replication of the wvector in the
W(aet)0l4/1081’d'lependent of the genorre 35 For |nt engET/DK2004/000399
0 the host .c enone, vect or
the ?feafe%ydéon?gwéllﬁ*s n@hdwleﬁ i r@%ﬂ@?ﬁeﬁ?r dﬁé%%evngaﬁptegraﬂon by
homdvddwé iecemBinbticH lr‘itbeth\éegérﬂfmé QF hbakdst ddt EHeabb@fodl nucleotide

et b e et e L
in the @AkNd3He(s)PTH/ PR /1R RRAMobH &f iReheitiol Bt £ PRdddeNlocation, the

mtegr d 5! rﬁ?%ﬁsn %g%u ﬁt I de@%@ﬂéo?{t%&%%%tﬁ%%@ftrwgleotldes such as

100 tQGI‘BMEba@é pal€, d?@l%tfamﬁhd)o toThQO(ﬁﬂéiietpaﬂ’éaéndW?\%gﬁﬁ%{é#@c%% 800 to 1,500
rat e INnto

ue S e the vector to be inte
base pgls. Ve o QH%*H% hginologgh with dhg 6%8:08?\%@9 targgf gqquence to enhance
the mbbmnymfeasmolo@@us net&asiRatidhe 'I'hd@ﬂné@r@ﬂdné)f elements may be any
| ocation, the 5 integrational

sequiiioenat & Hhutiogos vt I rechesauinee Gufhs dieBTen i host cell

Furth@fmdwc|tl%3t|hl@9EatloﬁélC bléag%éntsl(?ﬁa)l el néﬂ%nb@diﬁg P& fehcoding nucleotide
ase pairs,

400 t
SeqU%}Cgﬁzég&%ot@ebhw fh %wtorbra@)éBﬁaﬁ?@at%ﬁnfeﬁhﬁﬁénﬂm@mf yhe host cell

bynohmm{dmg@ugrguotﬂbmdm@ncorrespondl ng target sequence to
t he propab onol ogous reconbi nat.i on.

of h
TH" PHICGIRE? GHAICAP i 8o OERG] oareR]iFenia orgof replicaton

enablir@ h\@nVécQ@OttS raplichtet Betohahe@dly S@qw@%gt i8Il tll‘ﬂﬁlﬂ;@f@ﬂﬁzxamples of
cell. 10 Furthernore, e

I nte
baCtGQP'eﬂ’éQW% 9P'l9@t'?{bﬁr%ﬁ%d’ﬂﬂ'ﬁs A r@ﬂkf@a%@frfﬂa%r@sﬁ.n?e%ﬂ puC19,
PACYSEIGVEBRE HPACOT 18 ephlt@ig Rphichtioh e £ @6k, CHndrTwBbﬂ) pE194, pTA1060,
rated into the genone of the host cell by
and Wﬁew@awgplwéu RagiHsn Expples A Giigins e replication for use in a

yeast/ it bé]laéﬂeotﬁe . Mﬁ:réiﬁéﬁg?lﬁ ofRaplitationN ARSA O ARGS thePoribih&tidh of ARS1
of repljcation. enab t he vect or tore i cate

and GERG hh§| sPrakingtics CPfd‘é Stend GENG e Prémn ofyeplisatien gry be one

havind 2 r’ﬁél‘éﬁc?f which ?{dkﬁb RS fLQTctlbt‘ﬂ téh%éré’t[]reaéeﬁﬁsﬁn& IrPfHegidéﬁcéllf(see e.g.,
cation 0

Ehr"%‘@& grogserings 9{ fﬁa Naéfanq?/é&@ffemy PﬁS@em‘@éwSA aﬁdi 33).
plbmé ChanPdrb%bpy @Tél@@@oﬂd@%u@ﬁé@é’?ﬂth@ BFdBeht ink8ntion may be inserted

lication in Bacillus. | es of origins of
into theshpst gl foforeges @wqcﬁoraof Veag@ne wERguck AN ingliease fethg copy number
fthé’fhlfdlé?ﬁd@r bQlidhcafcahar maehe@ n%g%t %géﬁé ttdH additional f th
© onbi nat |So§1’u ofC /glg S1 and I and " cgsnbl naa%l (l)lrg)nafcopy ot the
Seq”%\QSA“tQHEP egstigell gpronge P[q'PBh'”élde'PE ﬁﬂl%‘éﬁhf'@me ﬁﬁ&ﬁcﬁ@edﬁér kepgene with

the nhaéfd)tl& Sediiehad iviharaVREfd cGﬁ’tEiﬁfﬁﬁ' énﬁplffféﬂcéd | B0the selectable marker
erature-sensitive in ost . cel

gene,Eﬁrﬂ iteqreby gagitions wapissi ﬁfgﬁﬂeofluql@@ldﬂaﬁqmaq:e A%aaugmﬁedﬁcted for by
cultivatig@Re 88lIsiPthe/toseht3 DY the\difoprRflséitRaioBYel @

nucl eoti de sequence of the present invention nay
i 16er pregedyreg ouﬁeﬁet%d'gﬁtec&q eleingmis rdegsdbast @@9&@|t@nC@fStVUCt the
recorﬁd‘ifbn@%i@&e@él&ﬁj Y&dtors Bt th@‘b?&%ﬁteln\/éhtfohearé‘%@ﬂ KHOWRSH orf skilled in the
the nucl eoti de sequence can be obtained by integrating
art (seg, eya3amprrek gtdli. t198Ra3uPEpy of the 25 sequence into
the host cell genome or by including an anplifiable
sel ectable marker gene with the nucleotide sequence
Host Ggllsr e cel I's containing anplified copies of the

Sghe Gradene lﬂ@hifcﬁf als8 §BRtestBdctARbiREN ARES( ééﬂnégm;g%ﬁ'lgeﬁle nucleic

of the nucl eoti de sequence, can be sel ected
acid copstrycy 8f th@gn‘(qﬁ@oe,ewmlgh are @(h/@nf@g@gléﬁ% asesk intthe recombmant production

e n r
of th@B&{/WlUﬁée Pé ﬁlglrzrtgmcglblbgsél@@% ﬁ%cleUﬁgc\a/ g,%tag&g:‘gn@ftpﬁgﬁrgs%rﬁ invention is
Introdscﬂq iBtoohBpsisal se it dxsyentorie pebitainest as Aehpnessemal integrant or as a
invention are well known to1gne skilled in the art
(see, e.g., Sanbrook et al., 1989, supra).
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Host Cells The present invention also relates to

reconbi nant a host cell conprising the nucleic 35
wa@edod/168985t ruct of the invention, which are  PCT/DK2004/000399

adva eously used in the reconbi nant production of
selt-ERicalied SR aResoRelBetn RS es%ﬁsgbgl PLPRAYS nucl eot | de

SETHeERESt 6l ity Bé &5 enlcelliaie Riidrodrghsismi . ¢.0dUpeskarydte) or a non-
umce@thos cell so that the vector is mai ntai ned as a

ALIISERRERNIPHE 8gr SRUKBIOS a - 15 WO 2004/ 108757

PA4AARRAN0ROSSI8 ars ﬁbbf:teﬁﬁFﬂell§ alidhngs gt poahreoménmhcludmg, but
vector as descr ed e

not limited dpy &18acilis Cetof ga Hl]us ézlkg’alophlgy ot C@y@ @p@)follgyefa ciens, Bacillus
breviB OBacillii] dh@bﬂanb aﬂ;adwmrdmrsg aBacHs agulans) M:lﬂ@rsyattas Bacillus lentus,

Bacilys oo, Bl wopalere) Basig, SeRIpineEm RIS Hreibis subtis, and
Bacillug, tharigpénsid; s aCSItl’eptoﬁ?y@es cBica. b, l&re@fdﬂ@o@@ hividass or Streptomyces
Baci | | us a I uef aci enﬁ aSB cl I revis,
i

Baci | I
murigys, of;|%#8, N 9& SR AYS aEPI PU‘% 4GRS sp. In-a preferred

embciﬁﬁ&ﬁﬁhﬂ U{?e I @d&éﬂél HeREidell Us & eﬂzadms leR@] |\Bdédlus licheniformis, Bacillus
Icheni T,0rm

| t
steargeATOR AR5 IS SupdlEi 6 “DRleT PreterrestaMesiirent, s Bacilus ool

is antah@[dpnmbgaamgs or a Streptonyces cell, e. g
nus or

I d
o T N eion of BOPERT MG atectigoLhosl GRY My IR aieo ha Siected by

proto‘plést lrﬁnﬁonfhﬁaifoﬁfﬁﬁsééi 8.9., EDHEP@i &R Cohér) e1973¢ Mulé@llarh@stieral Genetics
|§ a Ba us | entus Bamllg/zellchemfo[m

168: BkerII%,sus'geequeﬂns%ﬁ. S§8, S BRLNY (Y SRk, 4961, Journal of

Bact@:ﬁi/&gy B 8pgisher op MRkl eshde MaobAAbelsoh hegﬁac Ubdirasi of Molecular
is an al kal o h| I Ié Baci | | The | roducil on
Biology o205 25 Th Gl orte STeKaa NI S¢S Ebtechniques

6: 741297536 fRebftdgaton (@é@teogﬂ R&&hI& asTHYM@ 108N, (Si@fal of Blcteriology 169:
? and Cohen, 1979, Mol ecul ar General Genetics 15
57711%8 111-115), using conpetent cells (see, e.g., Young
antheSfdst call May 58636uké?éfen ﬁthﬁés §ﬁﬁﬁhélﬁh0ﬁ¥e&1plant or fungal cell.
823-829, or Dubn - Abel son, 1971._ Journa
of NG| REefgITer erpipadiragyt e hgafgc%f) a fen%t%'pomg'oﬁs Used herein

mcluééselﬁe Iﬁ Asc&l?iygﬁlé a%l&?ﬂy@mhytr@&ﬁyco% GnaAYabaYESta (as defined
of conj ugati on

by HwbeWh q@@l—,; Indé(@,swg(t &N B%lﬁ’?ye‘% P&tlgl@yfgg'r hehll-'ungl 8tﬁ edition, 1995,
CABSAiein=%éra) UanQrs_ﬁpQDrBQsStCaﬁﬁﬂ)rIdggaYJK@%saNéwléélrtb{é)f@)my&@fah(as cited in

as a mamal i an, insect, El ant, or al cell. In
Hawisortaral &), AW Rk Page f "Rt aCBitpshe  dundl igakagrin o al., 1995,
sup rggFungl as used herein includes the phyla Ascorrycota

asi di omycot a, Chytridi onycota, and Zygonycota (as .,
denimpwre piefeismkempeeiment the fungﬁthSAICﬁﬁI%? R (!l “Yeast” as used

herelﬁ' ﬁl@Md§s @s@éép@ﬂi@{eﬁo@i vEBst fEH@IBhwyc@cbIés)?dcbésId?@spoi&%ﬁous yeast, and
na

Internatio University Press

Canb
yeaskppngiag b dopgthirgriest SirbmieiessSPasfapseiicaion of yeast may

chanBé in thtS$8Rire, TP, puPp%!s%s b7 this A0EhtRh! éBsi 8RdI0Bd Befiiédds described in
Hawksworth et al . 95, supra). In nore preferred

Biologittsi fﬂ%?’r‘(tt’estq{ey%ﬁé%lﬂ“%s{: AEePPSSI"é‘PrS’ §é\&stangel])qivenport RR., eds,

Soc. AbB2Bhcteds. W‘rﬁ/sbsuﬂﬁtsﬁhé‘s NBOJ ydes). ascospor ogenous yeast
ndonycet al’es), basid Hor ogenous east and _yeast

eInoafge\fe@ mere; IPféfqﬂI%IngmlP enla i yeag B%Fttd%?vd%ﬁe%%”d'da Hansenula,
K/uy@r&ﬁﬁcéshﬁcm aS§&cfHaP&h;Ic‘é@ gémzbeaédhaw c28, &*T%Iﬁﬁm/b Beil.he

f ut ure, f pur poses of this |nvent|on yea
shial |a ﬁeosieprq{erde%serab%mﬁ%dthen vepstologh eaWa is a Saccharomyces

carls rgbﬂéé' %%c@l’;arg R?é:é (cgké\ﬁk‘k%r Shedharonfes "HlBtatidud Saccharomyces

Davenport
douglasu Saccharomyces Kluyveri, Saccharomyces norbensis or Saccharomyces oviformis

-16 -
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Soc. App. Bacteriol. Synposium Series No. 9, 1980). In
an even nore preferred enbodi nent, the yeast host cell

w0 200a/1@F8Ti da, Hansenul a, Kl uyveronyces, Pi ChPGI/DK2004/000399
Saccharonyces, Schi zosaccharonyces, or Yarrow a cel |l

cell. l@sn@the%lmﬁﬁfsweiﬁrr@fi ambogiraeniothe venst hosheellia ad/tluyrepmyeqs factis cell.

In andtﬁer&no%’i‘b?é’féfrmrﬁ%dm@ﬁf lﬂ%’ﬁé’a@ﬂﬁ’@t gell |§%\C¢§P?JVW§Y ﬁ@lﬁtlca cell.
cerevi si ae, Sacchar g%ces i astati cus,  Saccharony

dBuBIRST Mors freiREPS eglmanw%mngaléw&ﬁ%ﬂr @M@Eenwus fungal cell.
“FilanPfRBIGHG” PLluda Gl ifireete@siopms betHa @bdw%nvﬂjmycota and Oomycota

2004/ 108757 PCT/ DK2004/ 000399 _ ce| | | n anot her
(as agfings &Y HANEWBERIREI 9950 SUR/ah FNSHIATERIEYS G| dre characterized by

myceliﬂl %@ﬂeéd?ﬁ%‘s%a dradHitins ceflilbse, dltﬁbaﬁn‘éhffﬁan”mﬁnn@heﬁﬁd loffbr complex
nbodi ment, the yeast host cel is a Yar

polysqlqcbemciasr Nécgiatve” Giowiinde neY fweh%l sloaeaﬁl%@nenﬁ%repﬂe?ﬁtabo"sm is
obllgatté':]? abreB@aln J&%stc @édetétﬁle@ré\hhéw%b% SuttBY Bacsirbmyces cerevisiae

| amentous fungi " include all fil amentous forns of
is by bydsing af @ unicsiigar H%%Tdacaéw eaiapRlismdnabe E‘éf"‘&@ﬁt'}‘\%d
b¥n 'a‘ﬁ‘é‘&éﬁ‘@ﬁdr@ pRiferdéd emb8&iment URE AlamehtfisffLhGaTBdEO&S| |s a cell of a

fun are characterized by a nycelial wall conposed. o
SPeC'%'hlm put crat| limiad tog | AGERRONUM; t%%‘&@’”%rfrfé”‘ﬁ”“ﬁ'nd"’%f?@‘a Mucor,

Myceﬁdﬂﬁm&d NSRRPOPDRE HRAICHFLRS - THRSIRS, %MJQCIQHIQW Br Tﬁc%ﬂerma

phal el ontf:;atl on and carbon catabolismis
a } Gbmest pieerisit ¢rakedimpaly éh%tf'i%ré‘?m%'yh%a@ﬂls's s%ncﬁsperg'”us

awarnfop, ﬁ@ﬁ&@ﬁ&é’f&éﬁ&% %%b@l’gilféb %‘bonlcﬁs Wsp@@ﬂlsﬂﬂd@%sa Aspergillus niger or
uni cel | Ul ar us and car bon catabolism ma

Aspergilusnonzae Geé. lqutherawogv@rﬁfq&@ﬂeerﬁ?w@?%H\%ﬁ\@&%ﬁnf%tfmgai host
cell i§he Ifd§aﬁ%n59éiﬁdlﬁid@§abzugé)'% RhrdalisS FussRIrh &boRwellense, Fusarium
species of, but not limted to, Acrenpnium
culmosdBe Fg.ﬁqr{ugg gramiBea HmmUSRIFHNG g(%{nmwc &wsarium heterosporum, Fusarium
neguerceﬂ:us‘éﬁDﬁ?h Obx3sp VKT, OFR8ERIM P‘Pél‘ic@ﬂa'tt}m Unkystiufl aMsBum, Fusarium
Tol ypocl adi umy’ “or Trichoderma. In a nost preferred
sambyeipigai rfeiserium hsarpehiawnt fd@afﬂﬂmgéﬂ’o"ﬁ(ﬁ@f’mfdgﬂ Rusadym sulphureum,
Fusaiﬁﬁﬁ’ ?Jrgfong SFus%‘/’/@ﬁPtﬁbhotﬁéd?@H& bl ¥asdrft Véhehatum cell. In an even most
j aponi cus, Aspergillus nidulans,
prefer ewn pqhm@at m@féam@ntouwn@gb@rgnu qellds @ Fysaréing gpmenafim (Nirenberg
sp. n?\EPEQFrIﬂ%Eheprn?gs?rprrﬁgrrgm%oﬂﬁﬁgm hB&ilAhERBBE FHERI host cell is a

ost cel IS a Fusarium bactridi oi des, Fusarium

Humieada e@splgns Fudericelen GEnggieasd.) duser mibali Mﬁcekqnhmﬂr@ nihermophila,
Neur{ DA LAATSA AAHiBRH Whrp tFr’d&éWn#’ n?'lﬁélé\% NS sthdISPchBBR_rma  harzianum,

terosporum_Fusarium ‘hegundi, Fusarium OXySspor um
Trichatiesae | keningdt | Teiahedama. longiroliatim.s daipkodeoar fogapl, of Trichoderma
virideS@fouci num  Fusari um sarcochroum Fusarium
sporotrichi oi des, Fusarium sul phureum 20 Fusarium
t Gungds aefls Faya e uHRBSTPERAs H¥cRoPIRSess JRVaYiRG r pratpplast formation,
trans%ﬁﬁ&&ﬂt&%& rloltoplééi‘s aé?\derlé e'f‘?tﬁ:tn ofﬁﬁ@f:&f\f\@ﬁjmeém%hé‘ﬁﬂbmn per se.

anen ous unga ren Fusari um

Suitalle pegredures (N frangiennptios p'>f Asgergy/ua @pst cq"ﬁ a5 eep@ibeddy EP 238 023
and \ﬂaﬁt%ﬁ eertra?d 19 )0BlioRE: élfmgst Bzetht‘—)' Qi Qb‘é:lefn’ry‘gﬁbc@ﬁ%s 9914' 81: 1470-
'a i nsol ens, Hum co a | anugi'nosa,

1474. n$l¢mb|e mw;h@dqs fqmrﬁrﬁfqr@lnghléqwﬂgm, qp@mesm@ﬂggg@{eg by Malardler et al.,
1989, Cé@r?es% 129Disp] aHd' BYOB S0 YR8 hay! Hb ﬁ]aﬁé‘fbﬁfned using the procedures

errestris, Trichoderma harzianum™ 25 Tri choder ma

descrlb@duhygBackewnd:ﬁaa@mea In bhefpet. alhi anduBimony M:lhcﬁﬂétprﬁa Guide to Yeast
Geneg&e%lﬁi Mo@ﬁulgf EBE@QGM%MX il ﬁ&g/nﬁ)?ﬂ nV&HH\%af 94 Eb l182.98Y, Academic

ranst or ne ocess | protop
Pressi dnaxalNewrork;t ks alor 1888i deuros/ erﬁeq&r@tlawl WX 963aard Hinnen et al,

r r wn per

T
Aspergillus host cells are described in EP 238 023 30
and Yelton et al., 1984, Pr ol?eedl ngs of the National
Acadeny of Sciences USA 81: 147
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1474. Suitable methods for transform ng Fusarium
species are described by Malardier et al., 1989, Gene
wQ 200414875156 and WO 96/ 00787. Yeast may be tr apGT/DKawd/000399

usi ng. the procedures described by Becker and

——@MM““ f t Abel son, J.N. and Sinon, M., editors,
Gﬂh@epr’egerr(eiﬂ%ntroﬁ;&él@é ir§lGte8 NG Mélh%@é)'f@f pﬁbd@lcﬁ?ya polypeptide of the
Met hods in Enz ?6]% Vol ume 194

present dpnshfien @nw Eultrvq(r,ggv ayd]qﬁ qeﬁ ol}rgfe q;ondrtlfg83conducwe for

dudfet Bfthe pbly, rderarrd YecbP&h 8 tidennen et al .
Pro 1978, P?gc e%s of@)?hee Nat{qggﬁalpogpéb

%ﬁ% of Sci ences
U psprodsien mithodis! 0 IoReRBENBer, R SkATGGBYBied n a nutrent
medr&’ﬁtélﬁldﬁe%r %’r@&ﬂtﬁbhw t'lﬁbep pRpadd ulsmrgembtr@asaan |n the art. For

at es ﬁo nmet h for uci n B %gmptr de of th
exampfoe Ji el R bS GRTBIRg: P B APl GPRYARE) SGral gl or large-soale
fermech@tlbn YiReIading @BAtirUoS Soak6H) SbtEbateh, f R isolidstatUetrhematidnsy Maboratory

tide; and recoverrn 't he pol ypeptide. 5
or 'ncftrsrtrég?%a@etqr% Ff%é‘?fg?d@ BfsufipRle gr*%%‘éfﬂtaﬁ n‘&'&%ﬁ@ﬁd't'?'l‘fea"owmg the
polypérﬁidesto Yelexprdssby @h8/er isdlzled Uthel &iﬂtvatrdfﬁ@kégb%etr@@ SRiitable nutrient
roducti on of the pol ypeptide usrng netho s known

mediyrR cpiRgrsing Sarbgp and giipgee sotTkes 8d [norRpIAEAE g BrogedUres known

in thé’)érts reuiable! meliiaChiel byalabRNfrodMBbrhmeforl esdbblrér@%ﬁrr%?%@ prepared
r ment atr on (i ncludi ng contjnuous, batch - bat ch,

accorginao) PADISHEd SMBORGATSHPansy PHARKKGS &f dhg Atgerican Type Culture

Colled:tl’(bﬂ)lslf %Heabolil&é Bli®scetdd MIdTRE hitrightSHbdiak, %é@glfyﬂéﬁtrde can be
under conditions allow ng the 10 pol ypeptid

r eCOV@S@Er‘@Eeé’@d r&ﬂblffh@r medigMatliethe eptide isvaqti %ﬂﬁ"’%‘ﬂ( el can Aegecovered
from &dll Ipsa%d4. t abl e nutrient  nedi um conprising carbon and

ni.trogen sources and inorgani c salts, using procedures
kABRPOYPAPYides Myt be defeeisd Usingeppthods knowpan it pe thatge specific for

the p&?ﬁ@'ﬁﬁﬂéé et Ridtdcab® rrierthdﬁ%}’maerr@fuﬁaiiss%f séééiﬁ’é th“k%d?e% formation
ubl'i shed conpositions (e.g., in catal ogues _of

of an;@r’érmearrodr%eordmmpﬁéraneer EBtSNeMYe supsirate. per 9&@9'@ RN enzyme
assayl Hay BE USEFH deldrmind e 'é‘éﬁ\?r!y%‘ﬂhe”&ﬂydéghdé Q@d@é&rﬂb@@ Hér‘eﬂ?

can be 15 recovered directly fromt medi um
pdhgpeestiting R%VH?BFd%é@?BetbédreCP‘t’er%nbYOénﬁrt%QQﬁ/@P%‘ﬁ” Ifrrf@m art. For

examﬁl%I I’rhé Wp@ﬁtrdeT%WBleyre%ﬁ\'}érgﬁsfrdmythé%Lﬂﬁérﬁcﬁﬁgru% 'b?gconventronal
Known in the art that are specific for

PFOCGEB'I%'?‘* p'@ﬁ'ﬂ?"ﬁgs bUtTH@% @”’G@@ det icapirifugatiery sfilfiation, r@‘l"@@’@m spray-drying,
evapdygt,&pgpb,gb@,tﬁmnr bodi es, formation of an enzyne

product, or disappearance of an enzyne substrate. For

e>I hapolypentidesrofyiie Presgnh bvantionsyay, Be psiifled By devasie eleprocedures
knowﬁr’k?tlﬂscbhvhéludr@é BltehRAiRERb! SroRRitdiRSSHY e%i E%r&lcﬂange affinity,

he resulting pol ypeptide may be recovered
hydrorah@% iCRrompdotgeysing-oand eKigemexclusion, pﬁm@@b@reae P@ye@@es (e.9.,
prepak RFEVSIRsttid %h&rh&) 'aiﬁerrérﬁﬁt s&ﬁﬁlrt&}%@y é’rﬁﬁrﬁﬁﬂrﬂ Sfedie precipitation),

rocedures | ncluding, but not |imteéd

SDS- Eéﬁ?r ioF uRydaran ($qe|, t9-Gt |’?fﬁte"eﬂuf’&‘iﬁtfpﬁ1n\1 §prJ§95Qﬂ @hg-ars Ryden,
editorS WO FbligHars, NewPV&&ki gyt i on. 25 The pol ypept i des of
the present invention may be purified by a variety of
procedures known in the art including, but not
Plantd i M ted to, chromatography (e.g., ion exchange,
— affinity, hydrophobic, chromatofocusing, and size
eXfp PEPSER) rnvgmtmalgprﬁﬁt@sg e afiegegenis glgmgl ®lat part, or plant cell which
has bQér?fPﬁr‘is%r‘rﬁé% Wr§10§ h&Qéstlde sfeaﬁéﬁie%odrﬁ? L oypebtidd h ving antimicrobial
sol u (e.g., ammoni um sul fate preci |tat|
actrvrt$|ggimse@trm\@mp@@p,a@ntO(eg,(@@ss @ng .progicgttae .ﬁ)olypeptrde in recoverable
quantﬁ‘@é' 'f'l‘rr—,C BBI%;%btrdé My be] %@&E&e@nﬁoﬂw%é EBYP%P planBPart. Alternatively, the

l1°'shers w Yo
plant or plant part containing the recombinant polypeptrde may be used as such for improving

-18 -
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Pl ants The present invention also relates to a
transgenic plant, plant part, or plant cell which has
whewna/10878nsf ormed with a nucl eoti de sequence ePCDﬁKntg)4a00399

0|. tide, hayi ng antim crobial 35 act|V|ty
the Oﬁﬂa@eﬁ?a FORFL AR T &0 -adMRrgViag sEiienal s, mgb'{'tueand rheological

propémés/rwm béstrdyrarl m@m&rtﬁb ligctSH ARG irédovered Tity Helivd) eikdrit &8 plant part
overed fromthe &I ant or plant part,

may e% b8 fistd GOprovers atet dgstBe AotednenBiat aebiesioskng ¢ he

renmangggmd) laegdn de de onees Dggg%dgggg gﬁgor%ocotyledonous (a

WO 2004/1087 PCT/
monqsgl | B3 Teples, of guRRoge! PlgRs . q;fasselsnﬁv S AR dneastom grasn dblue grass,

Poa) Vf@hgg% ,groéd alichad FéstucaandlivrheehPetfayrash! QRArdd A§ros®, and cereals,
antinutritive factor. The recovered

e.g. Wgﬁip% rO&%%‘aﬁﬁe&rﬂc%?orﬁh'&'ﬁtarﬁ’a‘i“?'zem Nal so be used to

| MEMa@ResObf aibbteplaniis R ttbbigech! p6tatd, %ugéﬂ P&dtS Iedfhes, such as lupins,
i vest gck The transgeni c E’l ant _can di cot Iedonous

pea, (531800 S0V BRSO TSRl BRSIS M Rsieatare) Exupae sauiiiower,

rape Séed/BRO &Y cl@éWﬁe&té’d ﬁlOGél&ﬁéﬁﬁsm Ssbldcrsis ANy, gr ass
grass, fora ?ﬁ%r ass such as Festuca

L?Pﬁamﬂ es; (éfn?J%l’llteﬁ sgqrg§§e HS.dgavegy Fat fgwtsaﬁgeds and tubers. Also

spemﬁ@b%ﬂf fissue€; dlich a8htBroplaa! §popﬂéé¢ mlhﬂihbﬁdha rvtbé&:lde peroxusomes and
di co ant

cytop%[sgmg fnrgm a@eregaotpgieoé (F:)oarr}g éiart bFé.g’{herﬁ%&u AR plaghgﬁl g@atever the tissue

onglri ismmgmere@qabelae@gmqﬁﬁ soybean, and cruciferous plants
| caceae such as caulif| ower 10 rape

p
s P ma'ngi?‘ Bnig| e aFqPer <l tae BEpSRBIdBYCNYPR AR 19 Progeny of such plants,

plant PeA® bAPPBINScAIBal | ana. Exanpl es of plant parts are
st_@g} callus, |eaves, root, fruits, seeds, and tubers.

trafsgenici Rlan| Arklant; el @eressingra £8lvenplisieol it present invention

may B sBEEted H AQORRIMGE With YARsHR I@owWRSH M a‘-‘rp'ﬁéfly,eﬂi‘éi plant or plant cell
cy to%gasm are considered to be a plant part

Is conSYUEIeE YR ERrPIRYNG PAR T ERAre XRiRBRIeY EPNtIEtst erneding a polypeptide of

the pﬂafsbﬂﬂ lﬁveritlén %B?ehéjﬁlbﬁﬂhésq’ g@ﬁorﬁe Bhaprog2@kfing e rBk§ifng modified plant
i ncl wi thin the scope of the presént 1nvention are

orplqnﬁgelbpt@gaetﬁ@s(gpmg@@m@{ B'ﬁf"sce" pl ant parts and pl ant

CQ’idn%m vhlg ttﬁeaéﬁﬁgﬁl&n Bbructos Phddkic @8ld ccﬁ%ﬁﬁ@cs\ﬁhlag cBmprises a
ypept i t he present invention may

nuclee%#?sﬁ?wea qnﬁO@Becﬁ fabeertider ¢f HetMesrnt Nﬁ‘(ﬁ)\)ﬁoﬂ PPefably linked with
appro%"néte BolBidry sedithcBs 38duirkt 1Y 8XPresfdr of he rﬁf?ﬁb%ttlﬂé'%%&&’ence in the

I ncorporatling_one or nore expressi on constructs
plant @h e'aaii ng of %@lcypéwith%@%ﬁ, thepexoresSIANaPBRTruGt iMayngananise a selectable

markérisefl i ldﬂérﬁgﬁ fg{]ﬁé}d%’t c&%ﬂﬁt@%fﬁﬂﬂth@%&&%@ﬁbh @Snétnfct has been integrated

resulting no lant or plant cell int
and QNAaﬁg‘@}@rﬁ'F@S pecasealy rf%lnHﬁ@U%'éP IOf ”'@d?ﬂﬂé’iﬁ'#@r'lfﬂtpyﬁhe plaat in question (the

Iatter%éﬂénﬁ%ﬁin%e OARSThirs@ictibs nfetibiCbPeusad).d construct which
nmprises a nucleotide sequence encoding a

pJ hgs8pice @& regulatay seaueRaes. SYRNcaR Promoly @ndipyminaiak senuences and
optiotdIy @lgnﬁlﬂﬂrt%él't @é@uén@@é”s%@ér)hn%‘aqu‘? %Q%pl%egﬁ’ 'tHeergasﬁs]oéf when, where,

expressi on of the nucl eoti de sequence 1 n
and hgw the pRtyperiide is Hesirs tode eprassed. n‘EﬂfénStQW@ &emmgﬁsm of the gene

encod?lgé‘ﬁtﬁdl&fpte plidY of PESrbS&ht 3nv® I&?H%Qlt?e Rkt e YF FidikibledTor may be
entifying host cells into wh expressi on

deVe'@@ﬂ@'ﬂﬁ'uéfagﬁé@I tiseus spediticy@ad doe ganel pmmc‘s@qméqﬁ%c@@eted to a specific
tlssueﬁ%F 537" Yart QUch M Qé’éﬂ%t Io Nefes! h&%é‘ﬁl@gﬁ rs‘éﬁ%ﬁr‘éd%%l\lzfeh%r example,

lant 1in questlon atter de

descrlbﬁfj by daeue Qha/népﬁ%dolﬁ'@f Ry siaksi B36: choi ce of
r eQHLSHsBtYive gRpIELGGR, théﬁgéf AR BAR te ik &?éo”@F?éHcR et al., 1980,

uences and op t1on y S|gn or t'ransi
Cell %e%é’éﬁ@é)s @rgaarép@mfﬂﬁ Renoters rma heploe exampleha nzremo@rcffom storage

when, where, -19-
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and how the pol ypeptide is desired to be expressed.

For instance, the expression of the gene encoding a
weolgpessst de of the present inventi on may be PCT/DK2004/000399

constitutive or inducible, or ma\é; devel gpnent a

sink tissug Sugh pp seads. NoEtP ftukers.angd fruis Gedwards éa%ewﬁa99%% Ann. Rev.

Genef emg 275*-@03)0 oPfréRefbiabslic dihicEdéBe®Eudh é’eﬂﬁ'\eﬂ@t@nss(%@ kot @8, 1994, Plant
ds or | eaves. Regul atory sequences are,

Mol. élgér%ﬂ'[ 863-838), Fes8ed; fhegifigypPrarmgige sueh ag the g_lggagn piokgpin, globulin, or

albunﬁ’ﬁ%ﬁdn%t@ugﬁfoﬁ@lceim el':é’lr 1@983Pfahﬂéhd‘/@eﬁ°ﬁf/§§l§gﬁ69 $353889 a Vicia
r onot er ”O%é e used (Franck et al

faba @gqnpotglfrorzlgguazlggyml aﬁﬂ%ﬁ‘@c‘t‘ﬁ‘ﬁ”@wﬁrﬁ?ﬂt @p@lwngeﬁom Vicia faba

(Conrb@Tet &X ANPIE Jodrrdl 6 Plaft PhysoloGt %239’@8 149 é/\Qromoter from a seed oil
2004/ 108757 PCT/ DK2004/ 000399 tissues suc

body geaters (Chen &f g/-+ 1458 Slankzad %RWWP@M&%?%%& d'zez ﬁtorage protein

napA]p‘?&QoteA%m Bﬁs)‘ssrca%ﬁ)% or24ny Sther $&BY) spifict fréMoter known in the art,
nmet aboljc sink tissues such as neristens (Ito et al

0., Bgoeschbehin WRLSBIA! 12 2bitiegs0t7gfe RIoBelsl B Aclear specific

promd§7t(epVEM:I(\?rasSWs,h rBss bRndbueh Rice Rfrofoﬂ‘thS‘ K%bﬂhk‘é' bﬂ»alor1993 Plant
ronpter fromrice (W et al 19 and

Phys@@gy 1 ﬁ% 101399y thegshlgsglia ‘gty}lg)adeglng\,rn&e;tlglylii\t;arfsgqﬂygs?J ggrﬂq)p@,moter (Mitra

and Hlé@ﬁ% t1ee4l %ml&%la?@olb@ﬁz@r%@m oﬁﬂ%daIQchéﬁbrbrgr%B%r from rice

OW]VICIa et al Jour nal

(Kagﬂvﬁaﬁfta’ PAYS?: 0446/69'-"?1’5 gna ﬁ?@ﬁ'ﬁi ﬁeneﬁcsp?mrmﬁ)o% a wougd inducible

promé’tb} suéhoég’thiér &b Birf2Gh8motdr (RU et all D3, BPan‘Mo?él@la@glélogy 22: 573-
Physi ol ogy 39: 935-941), the storage protein napA

-pronoter from Brassi ca napus, or any other seed
Smeﬁﬂoﬁﬂo@erpér@ﬁﬁ&&relgrﬂ@mby‘ alsB®eAtided tofachievediigher expression of the
described in WD 91/14772." Furthernore, the pronoter,

enzymgyh the pianteler '§?¢é@¢6f ithe E(P”fzﬁt%fn?ﬂl'@f‘c%rbﬁi?f“ﬁ@t AR be agntron which is

pIaceH’rBé‘tWééH tHel ﬁr’@rﬂdt@rearﬂf tﬁ@ﬁ@él@otﬁgyéé%]%ﬁ’c@én@dmg 4986lypeptide of the
ant Physi ol ogy 102 0, | orell™a virus

preseatiHpion mwt@m%g%qt@é e1%9§néuﬁ|'tfﬁ Shrslose thewisq af thgfigst intron of the

nceaEﬂnﬂﬂbQﬁeto]eﬁ%ncéabﬁd?ésé}&{ ecul ar Biology 26: 85-93), or
e pronoter fromrice (Kagaya et al.

n
1@@5 sefﬂﬂag’@.l markes fgneandraly dhercrarissofizhe eXB%SIQV@nSfﬂ#Ct may be
choséh W%sb'&q&lﬁbﬁl lﬁ thepéﬂ’rmt er such as the potato pin2
pronot er et 993, Pl ant Mol ecul ar Bi ol ogy 22:
5 The n@clgese)md Acoaﬁtsmtt ier InsafparRied Tefoefenplankygenaie iscording to
convét‘fﬁ@ﬁ’altthl‘ﬁ‘ﬁd"de@%oﬂhgh%e %?‘tr’ rn%ﬁlﬁlng g?f)béé?@f urﬁm?d ﬂansformatlon
For 1nstance er- enhancer e
virus- ﬂ’@?'aEﬁQ Kamfwrra@ﬁnmmm%megﬂorp|patt@l$ %ﬁb@émeﬂh@l@%wﬁmformatlon
and e?é?:@rob&@tléw bRkt QtealS G346 n§&et?décé¥1' H9o% Fﬁﬂlly)(i?@ pltggger&PTechnology

present I nvention. For I nstance,
8: 53%l§5\'fﬁamp’@cqf@ée19(3f%NQ§@9 888:t4d).first i ntron of the 20

r 'P‘?é‘se"f\ﬁ% | Ayrdb 88 nt funksy Q@%%emsé(lﬁfeﬁsg%n@'?ranyé‘? js the the method of choice
sel ect abl € nmar ker gene and any ot her

for gmtwsir@wg@alﬁsdlmi%t(fm reyiew, dﬁ@saﬁosfhaérﬁrtdhgg@lperoort 1992, Plant

Molecfi‘JYé?" bl@fb!g g g H“@B)arlilowevé? IFHQIII & 86 lgse‘aofbct‘t trréﬁ‘éfor‘rrﬁng monocots,

ated 1nto [ 'ant genone accordi ng t

althommﬁbefttrammrmﬁwhmemmg anze]gmerally Rraferrgd for thase glanﬁg Presently, the
meth&%f)méeefdr ttr%ﬂsém ﬁf0955@§ D artlcl%500mbardment (microscopic
VI F us- madla sor tion, croneC|

gold qxéwmgm@pw@ﬁ*@ap@mﬁwthﬁh@rtnamfp%mm@ %)mf remhrmnlc galti or developing

embrﬁifggél{r%ot r?{(@ggn F?{@ H":?:E %ﬂ%m@%ggmg% 4Current Opinion

Biotectmiotegidi: of @1@ Vasglgeggal N£Oar &ogmp%nglmy) 10PIBEZHTH. yAn alternative
meth?%ﬁfo? %ﬁﬁ@lrnllé‘l W?Jrﬁ')‘&b NS pa% G ?%t(%ﬁ%? trah SBHh&on! 5 35 described by

0|ce or gener af i ransgeni c di
Omiryleb et &. ,r1@93,e'€(ﬁnl‘sﬁé@’eﬂd@y$dalgg)aaﬁ 46M2Bper oort, 1992,
Pl ant
-20 -
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30 Mol ecul ar Biology 19: 15-38). However it can al so
be used for transform ng nonocots, although other

wo e@nabsysTat i on et hods are general |y preferr ePlCT/DK2004/000399
these plants. Presently, the nethod of chojce for

géﬁ@%m AgneipERienine timiegests; having inGoppQsated Hicretiap expression
constfuBt GFOSAEREE and Qé%mfatéd%&ﬁ\‘ivﬁé]e PRintd 8¢RFIRGES RGtHYdE vell-known in
t he transform ng enbryonic calli or devel opi ng
the adnpryos (Chri st ou, 1992 Pl ant Journal 2: 275-281;
ShingaprEent |119&ﬂ|0h@|§6 qBfatdPioNiefhods Bt er&!ﬂéﬂ?’ a9olypeptide of the
158-162; Vasil et al 1992, Bi o/ Technol o
presepb vSRHIN COMPETIRG (agyltiMatingsy Farpoesic Rl RRBind 8RRt i mprising a

nucIeBﬁdbP%@&&edc‘é Eﬁhﬁﬁiﬁgoa Bél?ééwbél%av aaﬁﬁrﬁlb%‘dl Odtticisy of the present
descri b rull eh et al ant Mol ecu

mvengpnbpmﬁ; cgm ¥gqs5cq}glgC|ve§q W%gapﬁ@@j@fypeptlde and (b) recoverlng the
polypBfiidePK2004/ 000399  Fol | owi ng transformation, the
transformants having incorporated therein t he
expression construct are selected and regenerated into
Com joﬂspl ants according to nethods well-known in the
resent invention also relates to nethods_ fo
pr'Bd%cﬁt'Hg Ugtheio P§RRA}t thfe PEISENhdnvestion delaias F%\P@Htﬂoé'ﬁms such as

pharB 868t icBShpbsitiorsy hémy@mgﬁgn anfirhiefb e pbigpdPtias of e lﬁventlon
pl.ant cel |l _ conpri sing, nucl eoti de sequence encod

ng
a 561 sppssitige m?d\ﬁwr'aﬁﬁ RAPeBtifePf ta%mv\?nw il therfaalor polypeptide
comph8send.g., | Bv%hb%n*bﬁﬂéﬁt %@Mgbélil&ﬂsAﬁQﬂﬁﬂ%@lw etHeOlcomposition may
production of the polypeptide; and (b) recovering the
comp‘glgqe yidiinle @@zyrn%tlcaﬁwgﬁ t $USAAS AN é’"&"t‘qgept'(ﬁﬁet REpiase, carbohydrase
carb&?;@@;ﬁlﬁasé hextRE&s estliiulasy eBtiliRe! elifias, E%l@dém% btyb@é%ransferase

such as pharmaceutical conpositions, r|S|n9
deoxyiponHeiessshieaierdss @H@Btg%ﬁi’tﬁdqsﬁebﬁ’tﬁ@@}ﬂcmﬂﬂas%E lcoamylase, alpha-
quco%f?]E?é’sbé’ﬂa‘ﬁlué&bﬂagéméioﬁﬁroﬁlda% yﬁﬁ@ﬁéé@ I@Ecés'@ze Ilpase mannos:dase

i nvention as the major pol ypeptid onmponent 9
oxidagen Beetipalytic: eREYre® nprRidpglgiemingsee Pﬁ@q%ﬁy phxtﬂ%e po yphe"‘O'OX'dase
proteBQﬂPQﬁineoﬂbmleaié tFAMERIutahn&8d, bt ﬁ}lﬁqa‘%ezymt IC

activities, such as an am nopepti dase,

c akisopRraRQsiions dmyow;ﬁgrésema%@ean%laqrawg@acwcm agfve agent, such

as anNiahbifgss beLbhN2gent, Cé(tﬁhoggxﬁﬁétﬂerg|a}ﬁﬁméﬁléla'b‘éfyﬁéﬁﬁj% exhibiting
deoxyri bonucl ease, est er ase pha- gal act osi dase,

antimigsebialgaativist o% Hefines, atgqvacam@oa@al aganbmy bR AR @8tikiglice as known in
the %?’?t@aﬁe%‘:&séﬂﬂﬁcﬁlcs hﬁn‘:l@cﬁ@rpgﬁlbﬂl%ee d. BERIHifS &, 6@%%@/ methicillin,
ase, nmannosi dase, oxidase, pectinolytic enzyme
oxamﬁlapparag@plumaﬁ@fﬁa@e an*rpg,ilty)(,qg@s genlgmw feombination with beta-lactamase
mh1bx&9%) E@qﬁ |RB6ARS € e.g. Zocé?éé?ére"'c}éfdz&lr?nzdéﬂﬁoxme moxalactam, etc.;
ease, transglutam nase, or xylanase. The _

carbap@npr@g; tmgn@bamns; uram@cpglyg@ﬁige$ sdetigyelngs; macrolides; Ilncomycms
g as .0

por TSNS §0H8080 oo oo

trimefhopyme prengemysinii pict i bissidehiagpaiomay aleei ke tan agti-mycotic agent

0 i da t

mcluﬂﬁé F{?ﬁ%{]?’% Y, g Eﬂ)ﬂo@n@iﬁ B h)éﬁgtﬂ* 5%@%332@35‘@% azoles, e.g. miconazol,
ketocgnazabi l'tBWQf@Z(P'@@ﬂlﬁlu@OQ%ﬁi cillins, e.g. penicillin G

PERI L éllnbﬁi Menfrﬁ]%hbl% {jél'ébeng% é’)ﬁ%ﬁlénﬂlrﬂatlc chemical agent. In another

car beni ci naf ci icil
embqsimerdltm blngldalrag@otm.mﬂ-miymptuﬂﬁ eharical AgeBbmse

c o uef)ddéclf?é% a %@Qﬂ%} %E%dbfésof r@d&mg:tgfa Xahfer ofiRARFQI Bf Escherichia

apenens;
coli (B8N 6} mﬁgm O(aﬁfterrcfgmws)épraf@gably @ftqraid;mm magye preferably after 2 hours,

most?rgfe%ﬂl %ﬁer l1' MR 4G S pa pa TtlBQlLanﬁé‘ B8 min egPﬂﬂ:%Qﬁ;& at 20°C in an
cl oramp hen a troni dazo
aquegp@cﬂoiu’morry@ﬁ r25%(wM )mepréfepabiymin \am @aHgeisn; so@tl@n afhd0%(w/w); more
bi oci dal agent may al so be _a£1|_<':lntl mycoti c agent,
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30 including polyenes, e.g. anphotericin B, nystatin;
5-flucosyn; and azoles, e.g. mconazol, ketoconazol,

Wﬂ)moa/atmaZol and fluconazol. In an enbodi ment PEEDK2004/000399
oci dal ent is a naon-enzynmatic chem cal agent. In

preferghb_{tnp] ap aqg qitiep of Rec(WWWe BYER MAFRTE ferably in"an aqueous solution of

%(WNQnmbgﬂ N@%ﬂidl}ﬂiﬂ R sAGRIM of OTQ%?AWWP%hG% pAE6MEr |ﬁ‘%¥1 aqueous
of redu0|n% t he nunber of li1ving cells of

50'”’“%@1%5)‘1?8’}4?"%“@8 biogdal egeis 1576) to 1/100 after 8 hours
( ThebRicrial ¥gattredy 4sbBersy Paﬂil’@roﬁ iRy tﬂb'dﬂtgﬂ)w of2Escherichia coli

(DSMpgﬁﬁsktﬂra?StA\OBré%? fe?@%i)#ﬁma@syn'qr%a'bam’“@h Substate, wheg added in a

conce@ﬂ'blﬁtﬂvéf 30boIty 8ﬁﬂ (réferabift Wheh ; adaegfifrakbicdnfrafidh f%$80USHm; more
ution of 1 . more -21 WD 2004/ 108757
Preferp%'r Pé@b@ggng%wéf'%m 3h5P PRMIeAJIFERIeeEIlY When added in a

concedtrafiol oY W)G [ﬁﬁemwl%r@fel%&}f fhak ladédintd cafiseRBEEon of 50 ppm; and in
.. host referably i n an aqueous

sol uti on :
particdlgf yper,ad '@a@‘%ﬁ?%ﬂ'o%ﬁﬁzq’ PiBarticul ar in an aqueous
théltbl&f'dél’fag@nﬂ n%yV\éI% bef céﬂé@lebbp%dﬂ@lngaﬂh@nﬁumﬂ—éﬁof hvmg cells of

| so be capable of inhibiting
Bac:ll%gtg)[tl 6@%%@ (G aftes §) hours\;(qrﬁgmb%a;f@r 4 I@)qurgz[nore preferably
after t“h@[ufs Nos?%ﬁéfér@b@ dfict MORbLR! ald Wﬁéﬁl&ﬂ&séﬁ@t% rrﬁmﬁéé) incubation at

in a concentration. of ppm preferabl
20°C é[Ha@chuuﬁO‘éF SQJHEQRN T 3P TN Wt P@f%a%r'ﬁ AFARICOPT ép@%p@ 10% (w/w);

more W@ra@@dﬂdah %q@e&%%@ﬁﬁdrﬁbf 8% (RAv) 2 eferP Ribre %Y&@rdﬂw ﬁ\ an aqueous
whe ed in a concentration of 10

solutlcﬁbgfﬂ ,ﬁg %tyr%r@t?lyda@@@q%o%s %Wrﬁflﬂa@%@y{wa,fargion particular in

an an@ciUs s%nﬁiohﬁfoﬁ%(wvﬂlﬂf@{e &MS@&aI%@Gﬁld in a concentration
pm 10 The bi oci dal agent al so be capabl e

F h? @w&ah g9 eNFLADR Pedaepﬁblelqﬁ @W@ ngstthoutsgawm pfuéac'”us subtilis
(ATC@%‘H%b'fﬁr CATRSurg 63254 lﬂ/almcr@f)lblabr&vtﬁowb%tra’%et whe2n added in a

re erablgoafter 4 hours, nore preferably

concen@avqn ofdQ¢0 prEY erefsraplahen 20dpd ip seRpentatian of 80P pm; more

prefer@f)l?/Q\Fhe%deﬂb@H{ £ Sbnddherahst b%o%pm @@n'%@%r@ﬂ%ﬁ“@hen added in a
ution of W w) ; preferably in an agueous

concegttipn @fn! Q9 ptmws«#tvweferahw when afidachin) § conceatratiguelod ppm; and in
particRat WhérPaddel n5%@6’/1c‘!@ntraﬁ8@ Bf i@hﬁnpr eferably in an
ueous 15 sol ution of /0 nmost preferably in an
%D% SUREPAQNS| BFY eFMRY '35% W’tﬁ)}”e CAH ter impteyial+ Thegaampqgsitions may also

comptide é‘gM%!éSdeﬂQér‘yt\)eﬁﬁleoéap%bfb%f\’éf'e}?oeri‘ﬁb tﬁé‘ Sntﬂh@ﬁib@eﬂ Polypeptldes of the

agent. The bioCidal agent may al so capabl
'”Ve”tFOrﬁ‘HP Gy desired lpcus Whgh Hig ePrapOSKiRRE ﬁrmgseﬁbﬂﬁa meélcammtc

6@??@):051?6&%3“9&& Be %‘rep’a'i_’éa Inna&oma%@mtﬁ'm&h?dg I@nown in r;[]he art and

substra when ‘ad in a concentration o

may beria g E’ﬂmypf\ﬁl‘l@ﬁ'ddlfoﬁaéryl Gempogsipr.diaringianse, dre mbqu@ﬁ@q composition
may a&qh%e’-@brm &‘fa?b%hbété"&eﬁ nfﬂeva Panua.t@ W@Wm&é fb&included in the

ppm even nore pref erab é} en ad

comp%tr%leﬂw b plghiligad in@ocergancanwig mpthore kaewy indhe grtadded

| | f

Exémagﬁ%g@ggv%rgeﬁbrvgtolf %gefg.géa u§&dof nqehgag%é gé I%@@@.ﬂons of the
mventha@y Tbgrqgsag% ogt@pqlm@d@;gomp@sltlmloé.th%mvenm and other conditions
I

undervﬁﬁie ?ﬂfll X étclérglgg%f@yls@sé@lma\ﬁ/e%rgﬁl néé r?eogc’.;]Ht #%kﬂgr%lggnﬁ g‘néﬂ%dé known in the
art. pol ypeptides of the 25 invention to the desired |ocus

when the conpositions are used as a nedi canent. The

conmposi tions may be prepared in accordance with
MethodpgRd)seknown in the art and may be in the formof a

| Tﬁ@ B%s@ﬁ t iAvehtidn ngﬂééﬁb%es EQF ods%%é%f atntﬂﬁucroblal polypeptides

e tI e conp03|t|on be In
of theglnmnilpat Eh@ranammrwag?mphd@ amh@pq@allwp@qfuh aleamyblogs subject to
included in the _99.
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conposition may be stabilized in accordance with
met hods known in the art. 30 Exanples are given bel ow
wobtoopned76T r ed uses of the pol ypepti de conposi t POIPKRG04/000399
the invention. The dosage of the pepti de
contagvigtign ibyi kastesin, fungi. iyaaedmri aigaear dplé@lrye%cz:ar@d'ma%'ﬁeus systems such
as coH ﬂat‘é’f‘ bﬁe%!&‘elaﬁr%?g?iﬁéé Watkr! Sil é&fs?éi‘néTEchhbﬁs Q@tﬁﬁ%ﬂll@%ncants oil
e basis of t known 1 n art.
f'eldsaﬁﬂé tiog; ke, M@rq)mweamﬁmé MERG P Be nge% AE Wheresthais growth needs to be
contrdiRbl PléRveSeh@brddRRt FVEAHBC Fﬁé?' Ao pel l}é%ﬁph' Q?éppl%tléﬁ%efor which
I nvention. The antl m crobi al pol ypepti de
knowp \aitigégrekialueprRasitigns i qsg@hss%b?se@[ot%lon ojzwwg latex, adhesive,
glue, éQ&éV éé?gl?@a?d RETH SHRR4 nggt?b%gcatﬁl@qﬁ unedd.on by

acteria, fungi, yeast or pically, loci are
[ r@’@%{ué@ﬁﬁs 'Weﬁ@sgrdé‘wn &8 f@@‘éﬁ t?ﬂ)’e(ﬁ@?é»r C@%?%SUCh as lotions,
creanlxsalg';ré@ YirdthBse, Wp%r shéih;.')oo%}’ %Bﬁdfﬁon%%crénﬁﬁe@bﬂ*édté‘gie‘%bénts mouth
l'ubri cants, oil fields and the |ike, where
washpsQsiass fegs mredhstsn epgymefopauRtionsear toed frssedentrei r growt h
needs, he ePt%mld?Qélélréﬂl&&‘étldé@&ﬁfﬁgrmvénﬂ@n PS8 bseful as a disinfectant,
invention may al so be used in all applications fo
e.g., vimithe teeatmenin ohched dfedioas iBothgosye %n@eaF@UUfbeSfM infections; in
antlpé"s’ﬁlFém?sS oPro%BSSFah%n iR frod0R4th 4K EXor é‘gm#g!g \ehid dighiRion of contact
cardboard, textile, |eather, I CS,
lenseédmrqiswéacean@eﬂle(@tal caehefvoqmgésbrwﬁ% @’@Fbthﬁrhéger vation of
f Qﬁ’gémergﬁy R IcBARMpIAEF tHat tlffésan%Hﬁé?o@@I dog[pbﬁﬂfes of ¢h&EBEBent invention
ol ntments, soaps, npoos, t1oners,
are Lasﬁful der sisaniag: slisinfeensr ahtl@lbIWmmcromémrowfbnpacqnw Bkl surface.
Exaan[@dUFtsﬁrfagébzy\ﬁﬁcﬁ %Bylﬁ\laﬁﬁ%eo&rl y fRodohtagea AR e dRtimicrobial
he "anti m cr obi al epti'des of the invention
polypngt;degy)f thedifvgntign age gwgqqes@ép@qgss e@u@nent,tﬁegl lgeg. dairies, chemical or
[ h
P g, . S BeTaS ot paper pulp
procesging plaatth V@é‘?"tféeatmgm Rlartanantyceniag vwaraf e agimigiobial polypeptldes
of th&%&@ﬁ)‘h HoBRSES usé@fn ?]r’? Hﬁoﬁﬁte%hléhqgtel?feétﬂfe%r €RGRhg, disinfecting or
Prul ses - and In general it is
Inhlbi&mm@@mr‘%\tth@ ﬁ@rf%ﬂﬂlﬂ fHestioni al pol ypepti des of
§
d| u n%P?fﬁgb@%ﬁPfaL&gtha}Qh@ rﬁ‘ﬁgMﬁ:@{)l}i‘a% 5d?§ope‘f>'t|83@§1'of‘@l;/e invention can
advantagebuslyr bacesed Bxanpleasingfin-glace dds°.) wmsf@m f@yy cleaning of process
ly be contacted with the anti m crobi al
equ'p?%\l‘ W of the invention are surfaces of process
eqmmlmlcrgglekjp@y@pptldgs of the, invendiah daay agditionally be used for cleaning
surfa?&a%ﬁﬁi%gb‘lzlhgf%ltergﬁé)%?o%dp r%@és%m fafils ér?dqfnt ahy %‘Fea in which food is
, processing plants,” paper pu rocessi ng
prepqmecarqrs$ervm Stich r@ahmfalsmrwmnsg f@ms(:cmtawgn vesipgcially fast food
a p y t V. . . .
restaJ%ﬁts gi%Légtgsggé ?Jr?daﬁleamn%ﬁr# ﬂ%& Cbresﬁé(;b?if ggtﬁ%\h@ﬂ}cmblal in food
produstseand mpuldibeiaspecialiynygseiul as rah$tbcheraytlml<@rpblal Hl chgasgphfruits and
estion. Further, it is
vege@ﬂle%'%ﬁd%gdf%{:ﬁéf{]bé’rﬁe antim crobial polypeptides of
t H‘emam\ﬁésct benisedias agteseraienagent wea disgdestiongagent in water based
amt§| eani ng-in-place (C. 1.P.) systemfor cleaning of
P process equi pnent of any kind. 25 The antim crobi al
pdlhgpaiiniictebiabpolypeptidey of the prasayt identionoaral also eefubay microbial
contrél?%fc\fgéstgr?nmg&g an§ Lf&f aigg\?eoﬂgﬁl of Q%'rféégﬂ ﬂrgrg\‘;}ﬁérl 1%][ s Oﬁf@&@n of industrial
watempr epar ed or served such as hospl tals, nursing hones,
r ' I f . , . "
U0 BRI e 482 b RS EREIA bt or cmoosion o
the iraenfion es @bmabicamefioddirther, an antimicrobial polypeptide or composition of the
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products and woul d be especially useful as a surface
antimcrobial in cheeses, fruits and 30 vegetables
wapa4fiesss7 on sal ad bars. It may also be used aBCEDK2004/000399
on agent or a disinfection agent in water

inverBE By G o uSSHrRRE 1 mRRVIERUE 6l 2 FSRiFamenY 9 §oBfolinseor combating

microdfRmRits, sOoEad fuﬂ@al&fr@arﬁérﬁ@oﬂ%ﬁéﬂa pRfterabl rg@é’rhfyosmve bacteria.
coﬁﬁrol of water lines, and for disinfection of water,

AFATRQSON Nt apfinaiciobiat PplyRerside; ¢fdiigtiRyention 3gay be used as an

antmﬁhﬁélﬂél veldimatiay %ﬁhhﬁﬁn&hé@pétﬁlc%rﬁﬁoéf@lécﬂ@ ageht, Cl"‘hué‘nthe composition
i m crobi al de or conposition of

and %“H%%ﬁ?*? %eroa@eaﬂq?e%ﬂf%%mmﬂonmw %Fseddﬂ thgpr eﬁﬁ'@t'@'b Phyeterinarian or
humdhOih)él%thlcﬁ% its CHROphARIE Rfentshr th@Qre\Q@ngrgoé‘f/ Hﬂ%gbr?gl infections,

DK2004/ 0039? i nvention may al so be used for
such ﬁaha?taea'w@%@' infections QFPJW@erare@ﬁﬁlm Pa%@'%anfectlons “in particular

the nﬂ@ﬁbn@t infgttiond GricyObd) aBécsiiied WitR NuRP disHBEE m@l’h@ﬁ‘ag PUE NS limited to,
ria, preferabl am positive bacteria e

tuber a5 e ERN G BT E TR B A S9N sapeiled sisceres including, bt not

limited i, @f3ho@Red @ dfarkip®sl as an  antim crobi al
%erl nari an or. human therapeutic or_ prophylactic

ft COMRATLION 19 dhe divsBlion FIAPTisss Ay etieativerasiaust &f the antimicrobial

polypgptimmé i@eritfont he i nvention may be used in the
ar at | oggﬁcof veterinarian or human therapeutic

aﬁﬁt ey etfRcHm FMmaEt’ whegeised hesin {shistanded temsrpandan amount of the

antlmIBréH' @Qﬂo@‘pebﬁﬁee&im&&ﬁwg the Wrhin@&cif aeh 8éncal srfé(/vnfég‘%lno acids 1 to 18
ons ositive bacteri al

of anyieceh SEAD RR i SEELIPANO 6 AMCASIGR 1 (1 24ceh aene of SEQ ID

NO:38%ySkBe I@%@‘ZfBa&reéjfré%ﬁQnﬂd#%a@ibﬁﬁﬁél%%f hihednug 'SUQICIeHWo inhibit growth
not limted to ercul osi s, pneunonia and cystic

of thefMigrageganismsi BIERHPARY transnitted di seases incl udi ng,
buhenplentbd hisHl feifled Qo WOMRS rh@Slﬂ]ga'agmﬁ%%F%éd'o? pr&?@cts such as

conposi tion of the invention conprises an
bandages, medisal dayices SUEMPEr©9i gqathem §%Bﬂh§@tcbantt-ﬁ@1druff hair products,
such bS\¥idMpddR; The term ‘effective anount” when used
herein is intended to nmean an anmount of the

afPImyiaiensi &fi thmnywﬁ@b'@!eoquwwe@ ofgthe Heventipn @rei@dministered to a
host %&é‘%ﬁlﬁ%Q“Fbrﬁ Q)‘PVB?eé% c%% nt@ é‘%l%bél fnfeckiBn. Agmﬁi;lstféglﬁgrl}ﬁa&?t)e topical,

.SEQ NO. 1 to SEQ I D NG or am no aci 21
localizgdy s, MSW'SEQPP@'WBQWQ éPGSEQ migroq@anism. direfgratiyat malhbe localized.
Gene%ﬂly athé’ Q:fdsé”éf fheesplicroni HBIybspiridb fdf%@%vérﬁlohr\mlbdé sufficient to

the m croorgani sis 1 n quest

decream@%mlswbal perylation: ysatilenshebeid ﬁQ&falush@Iy@yrmégaqt ildeg and may be
by 2 Qn’f mBF@RUggto? kﬁMﬁ‘ THe cohﬁﬁf@ﬁ@@%f N IR%Y‘&ISI?%}[? léﬁﬁ‘unlstered ata

., catheters urther to anti dru
dosaq& é’aﬁjcf%iuce%dh@.u@wr%@alsﬁamﬁi@@ while nijinimizings apy side-effects. It is

conteﬁ‘ﬂa‘té‘& @ biha! cd?'f%déﬁ%ﬂt {Nmeﬁ? Ybidifs fa%elﬁgédoﬂn@é the - guidance of a

amnlsteredtoa host sufferin romor pre
physigign for il wrebsal TherAnditirobial priypenti rQafttln@mvemt;ortwe partlcularly useful

for kﬁhﬂ@' §|%lm nelo8fR 1ba8Rrer ifiRi FH&HSH&Q %gr@%c}sge and Chlamydia

specific mcroorganlsm preterab W |l
trachqneatis) anderam-pesitviediacteria hlécld@% V@mousrﬁéarzmtqcm@ rodistieptococci.

pfl’hé( %ﬁ%lcﬁj&ﬁal %be@@hde@vcﬁ i ﬁ@el’{’t’loln %rQ%IS%L{FJe'ﬂH 'f@rn/g Jlt?o formulations

decrease the mcro t1on east
to kill ejgrobes (rariiguiasly where @agtdo_@smg WIS@an intsgduse qu@wﬂiesmf conventional

antlbléﬂéﬁerPQ%rﬁBIekm bRhicrobsal Cp%%@b‘tﬂ%% & th(e %ﬁeﬁgé be added to

I nventi on areamnlstered at’' a osaet red
animal Red/AT BB £pothBfapREations etk mﬁyrbemnz:ludgd myan additive for in vitro

culturéd S&seh, 16 pevent the 'o¥ergrowth of microbes in tissue culture.
The susceptibility of a particular microbe to killing with the antimicrobial polypeptides of

-24 -
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contenplated that the conposition will be obtained and
used under the guidance of a physician for in vivo
Wa@is@4/178767 ant i mi crobi al pol ypepti des of the i NRENDK0V4/000399

are particularly useful 30 for kl||ln? am negative
the inyeiaiasr may DPreterEIITRg P 6L HBAURRIB0aES dERIERE D hergkperimental section.

Typlcﬂi'aé"ad@ur@ oft th@ GHEerBE 1 i§ icombthed AR BRSaritinv€robRAF belybébtide at varying
I ncl udi ng various staphyl ococci and streptococci

he
concestiefiensciopirariop sl fpe ;§Pff'6@§t rallondne AURFIF IS ﬁC*aPéuaA'b'Lé’fween about
one WSRTaHd LRE ddy. Viter Giabler MibréidsOB® tHeP Kblrted) AP RIRS level of killing
particul arly 'where one does not wish to i ntroduce
deter@mﬁt ities of conventional antibiotics. For exanple,

t Wﬁcn@ﬂéé g Cihidpd sl m@lGHé’ pBG’tt 'a?te%opflm{lt@@ o vErin- ﬁé’gaﬁﬁﬁ lS@:tena for
added to 35 ani nal and/or hunan prepar ations;

examplee \CitiaRaciRy Fﬁ]clﬁf@%feb%‘éeraﬁpacﬁﬁchﬁ'@’qw i v i el Klebsiella sp.;

Morg&iHiik UsrpesPI%f‘eL@eéfJ 5ProW@leHé:§\é%ntSéllB6né¥Iée§;ﬁr oyt 3, @)fphl S. typhimurium;
m crobes in tissue culture. The susceptibili

Serragiaspi Sliigala - cPeBIEIOMenRS B+ G- G @WugﬁesaarYﬁfW'érsebueaa Y. pestis, Y.
pseu«ﬂﬂhb’é)&%&@e? ‘é%1.‘er0(?fﬁ‘n.‘lc3@!O RRRGENS Tl Padiukdfid084! GRskP8p., e.g. V.

|nvent|onrra be etermnedb in vitro testin

choleéae, détlaﬂfﬁ/&j"¢’ﬂ’oyﬁ:ecéwﬁéé4opﬁ€ﬂ'f &p-» @eﬂ:t%«wum T';I@?fe%@fr"gs &P, e.g. H.

mflueﬁk"e‘et W &uefeyt; rﬁorﬂét@ﬂ@ ke, leSy. B RIS, VBt Brohbiseptica, B parapertuss:s
antim crobi'al pol ypeptide at varying ..concentrat|

Brucgllgispa Ne&ssetid B e e 98ATThogRR Y- PEIBgid %fﬁé)fb%%%t?f ia of inferest
mclu&eoLéb%nellé'%Ha' o/ Lbﬁhéﬁﬁé}oiﬁlgokir’&ter@@ fé%}' . MO@ﬁ@g&iﬁé M%/coplasma
i abl e nicrobes are then counted, and the |evel
sp., ¢<g| M rfgvml@s,dédt é]”ﬁ#'??@@'ae]\/ﬂ/b’?‘éﬁ%éeﬂé!ﬁ? Pt &rdY- fuberauipsis, M. leprae;
Trep&?)‘é?naaf;? Q%t 7 bgﬂ/&ﬁﬁ B&hrelfd %’“é‘&gﬂt bt§abest: be@splf"éb’ sp.; Rickettsia

trobacter sp terobacter sp
sp., @Cmerqu@tﬁﬁuaRs p/phi; &héam}glla %; ag- ki ggghquqtlg, Qppneumomae C. psittaci;
r f.eus sp Provi denci a sp.
Hehc%ﬂ%{c@é?"}g eag 5‘I‘-PpyloP cgtE e h| Abaviriieid
sé\lcrnaba@te@qi patl&;me@élqﬁam%est nglé%cfmaésangpprot@ogn mathogens, e.g.
PlasrA&did ?é‘li’xf J?drﬂlhaT@Banos‘;‘onﬂ‘r spl-e. @eﬁtdrt?oel ~“6histésomes; Entaemoeba
pseu ofu ercul osi' s enterocolitica; Franciscella
sp., Grpptocaagys ap.c Cradidp sp., wigbE: albisans; ec.g. V. chol erae, V.
pa\fa?i%@ﬁ%é’thb@?or é&?ﬂiﬁ% r%%?u%eggrggﬁ)y% @nelp%wrbeﬁtlde formulation
may @@rgigermqr@uyg ,@r'n’]@y @e IB[e.Ctﬁgr mygga@ulagy mm@ﬂeg@gyﬂ peritoneally, by
' Sministration b
aeroﬁ1 og r@ﬁﬁﬁ% I‘astf\lado%’r%ﬁicglﬂ/ %R‘ FoN@kaﬁﬁﬁé @eraﬁh%gg tofé?I aInIS ration by
inhalajfon| afe siel-known m;i]hg@ét Teeg |dg$ﬁge| Q{ tgepther@egltlc formulation will vary widely,
P S f th
depeﬁ@ﬁ%rﬁ(ﬁag{ﬁa egkfc érﬁﬁﬁla’oﬁﬁl\ﬂpoﬁpgptldl% to”@é‘%@ﬁrﬁ%{@)ﬁ%{z ethe nature of the
dlseawctblba‘cawehcmpgpdmln@trgtlorMth@ mﬁg\ngupbgdrglnlqtnatlp@pthg@learance of the
agenTrﬁ%prP@ﬁc{r%ép nf il lide. PR llﬁl@élr@osgoﬁ{aglbé‘ Ié‘gev i%ll&lNeoBby smaller
urgdo eptosplrae Sp ?
mamtenemﬁ dases, TiRe desgomiay bemdaqutegedsaps infreqyentliz.as weeky or blweekly, or
fractlbﬁaﬁ&i' fﬁ?@ghﬂierg%@éqmuﬁﬁéer%om cSrts%%nal tnrﬁ@é HSIR/bMﬁNeekly, etc.
acterial pat of )
to malnitamrmeffeqwe @qeagmlﬁg@u Inameny eaResz ogh agrainisligd ﬁ@, wﬂbregwre a higher
dose%QarF I %ﬁﬁ@ﬁét@reﬁqnt’r%\%n?usw Tﬁe‘%r@lﬂ@%‘b%@ ab WEPAORREINRB and carboxy
osones nt aenoeba sp.
termnmr maydmdmodlﬁed; for, gre:aamtabllltyp)n oral, ggmigstrafias. Eansxaraple, the carboxy
for adm nistration nay be enpl oyed.
te"“'ﬁ@g I ypep@é% (Z formul ation may be given orally, or
may be i njected intravascul arly, subcutaneously,
<) neal ly, by aerosol, opthal mcally,
Form?l E[!)'I's'obl adder, topically, etc. For exanple, nethods of
adfhemcgnpcamds of tys PEentiohadaathedncerperaigsi intoka variety of faraulations for
art. The dosage of the therapeutic fornmulation will
vary wi dely, depending on tfie specific antimcrobial
pol ypeptide to be adm ni stered, the nature of the
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di sease, the frequency of admnistration, the manner
of adm nistration, the clearance of the agent from
wo b@4hasss7 and the |ike. The initi aI dose may b@fr/DK2004/000399
Iarg fol |l onwed by spal gl mai nt doses.
S

therapgyli aﬁﬁ‘y"*ﬁ@t'a’&nﬁ”ﬂms?@gﬁa tr;en?qr@ ?Icﬂ/ e p(ﬁé@ﬂtl '{)V‘?ﬂt'on can be
formulRitete € kit , Qﬂiarﬁﬁcélﬁﬂﬁl i @Bﬁipeﬁtld)r&t 0 medmﬁlnﬁiﬁlﬁﬁs withd appropriate,

pharn@%gl]ﬂpcla tg%%%m Cgar%rs:c?r]\c/ [ygp@e 6% gnq é,rgpl%{[q]qufpaﬂr}g%ératlons in
solid, GaAfSolid)NRjuide 8Migaksdusaton®s, vidh ak egbletse @pﬁulgﬂepowd&@egranules

o e 5 o, U ey T (A5 P20 rners,

|Oti0thféé?gS(ﬂ§rASg§lﬁfN; @tmatigtkitibh toy tmﬁccﬂﬁ;@dunﬂd reani kst a@ﬁe\@a m various

For exanp t he car box termnus my eamd
ways, FREHIG: D DUoRRL BoMRyo HATSTEA. (HI25e Th0T: | BFRUEk e lfansderml,
intraché¥l,0 RN atigehidtiation. aTMérarﬂInMcr@Blaf Cpblwbﬁtdeenef filgg invedfion may be
WO 2004/ 108757 PCT/ q 00399 ther
systenyigAficr SEMUANSIBHON RBFBY PareGalarchPlY e tshe @BAIBB%HHQF gper formulation

that a8 PStSIR €Y adtiv¥@BEE aNthe @Ne bﬁlmdé?ﬁéﬂdnat ed into
phar maceut i cal co osi tijon nmbi nation wt
B Wpice

b b PBe ABRasIme i & hEBUEHA. 5t SMETeRr 4 hplating agent that
decregéés%ﬂéteﬁect%cboﬁ@éhtﬁﬁofﬁ of Aivhiahteshtibng, PapticalRay abichis ahdmagnesium.

; I f
For %g@p@t §Zgént§p§ﬁ#1|e§8 c J%lgu' g@?Agg aﬁ@?‘g:m grtgqsmcﬂ.@%] w%ere citrate is

prefe@écﬁQ}FiE ctoﬁ&#f&’étloﬁ@ﬂ i AtE RG] uéiiéll@@éfrbmfabb%t 1t @ &M, ons
i nhal ant s

ndnG sOfboke A s GEFE BYETIRR CebihsAHBEISEHY pne, 1 Sombination

with SHehi GHEd drNth¥RickAUse Y& cbrﬂﬁrhu@brﬂmtﬁfdﬂwer hhﬂwrﬁbompounds (e.g.,
rectal, parenteral |ntraper|ton intrad
perfof, IRUEITATEIO (AOP s Db, S1o b RIEGTRRUIGH, Cafage forms, the

comp8iidsthgy 8B1 RImiMStRER the €5mPbf thar phammeuqmlwcb@table salts. The
systemc after adm nistration or ﬁ%ﬁibe Iocallzedg@a/

fOIIOMWQé“%@@d%?“%WQ'Wt%HTe prebt exermpiasy Al ats ig o gy iy

a%? dr& ﬁr%béﬂaﬂor‘i§7ethécédn’{®uﬁ9§%aﬁt bd Bedidiéhedor |n combination with
npl ant ati on. enbodi nent, a fornmulation f

apProp e aldiies. (eofBks dadot. FRUPATS 1E5AHkyEh BT (RRPUISS, for example, with

convehBishA 2R8i%ivéd) Sueh fag%étM@é Qﬁ’é‘rﬁﬁalt cain 8rcAfordiotatb %‘&irch with binders,
cations, particularl v cal ci um.and magnesi um

such é%@aﬁ‘iyﬁ@“'nﬁg@”ﬂ@s%uéﬂ uipsec fenvgtives, Fsh 'aorcoﬂbﬁﬁ@rﬁﬁyorbgelat'”s With

disintbdtatordegichWae cBrrC kfafdM, dtto dRareh esrt &S&urﬂ hcS%Irboxymethylcellulose with
concentration of citrate will usually

bricRE1ichiAS {815 rRAGRERHBSIERaISE aRd dsrle Rt HoERs: BHferng agens,

moust@ﬁﬁg BEeRE PredctiAEs ard B&Iing BgéMEDI nation w th each
, or they can be used I'n conbination with oth

ki @ﬁmcm@gﬁ dgean( e (formulaieds Biq Rrergrations nfer d’ﬂiﬁﬁttoé‘?yby dissolving,
suspé’%ﬂﬁ@s& erﬁ‘ﬁl&fﬂigﬁ%bﬁﬁm a%té‘qt)eohé‘ ophéﬁéﬂ%@@% b@l@éntd&iﬂl\g@s vegetable or

ounds be adm nistered in th
other ogimilafe Pils, phiathee ealiphatig Iay'dasb’é?ﬂ%l gsiet 1o, Nigher aliphal acids or
propyféﬁgl g%&gaﬁ@qﬁ"‘%’sﬁre@n%tﬁx&rﬂéﬁlﬁn& BH@LVER Slich 8X BRIbAEYrs, isotonic
reinno way |imting. 20 For oral preparations,
agentshauspengioa adents Smuelyingeagenise plabilizers and GRRSEAGIVeH wi t h
aﬁﬂ%%Hg@hﬁd@é&H Hd Ntﬁi%ed M BRI Fcﬁlll%%ilén tdPE@histered via inhalation.
ranul es or capsul es, for exa wth conventional
The @mﬂmundésof tgobregent iavendion, cafa ﬁlfPBT‘ma’@Gr'ﬁ‘t%tpﬁ‘?s@H”%ﬁd acceptable
propeﬂQﬁt?'éPcI?é@Hlﬁmo o‘ﬁ}fhero?ﬁé?ﬂﬁ{es ropaHE MitSyehrarRittAé likare

ose ose dert VAt Ives, acacia, corn starch
orThgedomriokads gan he uged ppdetionat foF §xangpigrio @geV@BF jfection of burns, by
CWit |AB&d ik ' t t
o hcl S HATHZEAS e, KA U sl soon, g, suparang
agentsadarbuléifylmﬁa@@ﬁﬁi’r stabiizersranderesanatives.desi red, with
di luents, buffering agents,_ oq.
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noi st eni ng agents, preservatives and flavoring agents.
The conpounds can be fornmul ated into preparations for
WO poaa0s76ns by di ssol ving, suspending or emul BCT/PKa@4/000399

t g_e n_an ueous or nonggueoqu oI vent, such as
JElraBnEre, iR Rce o 56 TR I HRPRSRarES o g with a variety
of baaes dueh )'AQ @mwlﬁ@mgetfetseé ®r Naté]‘l-ﬁﬂﬁile Bhdash Thé CofplolRd® bf the present

v B BB e e o oL 68 oS it ARk verices
such issqoedasl Ibﬂﬂerag@bbﬁaxmﬁcﬁpélyetﬁgﬂer@gl%ds viticbimelt Z&8 bBd @ fsnperature,
The onpounds can be utilized in

rvatjves
yet a%e?@é@?gﬁtm teMPsHR W@ be admini stered via inhal ation.
Thﬂwnt@ﬁp&g&d@rnﬁ férherapras esgtal Iédnﬁﬁttrétfbncéﬁbib%s syrups elixirs, and

orrulatedlnto ri zed acceptabl e pel | ant s
SUSPERRTTISAEnaY, RGPS JBIESSIR: Rattl AO5RYR A 167+ PXRIRRIS fgpsPoontul,
tablespenfuil, k%ble'ﬁ&rﬂl@pﬁﬁmmuwﬂﬁalﬁéi@f h@déféﬂﬁlna@ érﬁkﬁdr@ﬁ?‘ , thé Odomposition

i on 0 ormyl ati on

contaly OB A E¥EP SHEPOWah o1 D Sresieh EEs: Siar et dosage form for

injeclichodrantraveag@NadminBtrafanhian @om@ﬂ@mé coﬁmdhﬁd f)Vlh@Q)resent invention in
ervati ves

a cog%@alﬁlgﬁgsﬁggb%ﬁ%%l{}p@g . NE[PR h%ﬁ‘“ﬁér%r aptﬁtger pharmaceutically
acceptapp@ari#s. can be made into supp03| tories by mxing

wth a v rlet .of b ses such enul si i ng bases or
DI st EoamR e CHBB R GE SRl Bodin art Implants are
formilsea rdsi mmr@@nehe 8)lBE,né1a! wme@.dd@gﬁaabbm ofl rii)naolodegradable polymers.

For eg;(argnﬁps Igctﬂglr@ @ao g&tlt%lfgp,c%o%rﬁ/ gag r%?@\éfeq%ﬁ%ﬁglymer that is well-
tolereﬁéd/ B ki hovti THe iFRldnt @bntapihy ﬂﬂ@%ﬁﬁ\ﬂiw &.polypeltdesadfehe invention is
idified at room {ﬂ gerat ure. Unit dosa orns for

place 3| PTGHTINGES 416 SHfPh MG aRs et dlp losaloGpnagatatiops of adive agent is

increadtd reféﬂﬁé)mﬁé@élﬁoﬂméd@@ provi ded wherein each dosage
unlt for exanp t easp oonful t abl espoonful tab

or NS IBEB <Yt %ﬁag%é‘ﬂmﬁq BiUse ddiessiat et Fpeehygwauﬁgusgptq s suitable

as uGIRIMPAdsddedNfor GRIRaAI mmgnw s@bjem@r @a&pﬁﬁ@%ﬁﬁalrﬁﬁ% tahﬁ'edetermlned
esent 1 nventj on. , unit dosage forns

quanfiicl COMBRUBRE §1ine RURRBL v aRIA FARUIET BT agroudr et To produce

the dbﬂfédcéffﬁépmnéiss@f:laﬁéiﬁwm a%ﬁFmédé‘{lﬁéﬁllF/%céMablé diluent, carrier or vehicle.
nposition as a solution in sterile water, normal

The sheciiRalions TaliBe it JBraaeHREa Of He Ipsent dnepliéimsiapend on the particular

com;fo@hdi 'eﬁ’fploy}eﬁ@r@nﬂhé dffct fHBé %'Cﬂl@%d engane dw@l‘rﬁéﬁo@%é’rﬂﬁs associated
known in the art. |npl ants are formul ated as
W'thtﬁ?éff’@gﬁ'{‘f@r'%he BP$ibs, etc. with bi odegradabl e or

nol"hebbﬁm%&é\ﬂ%ailﬁa&@p% axcipiéfts| FQucheé@WHI\l@les pQ&idlM\FmﬂsS carriers or
of lactic acid and/ or écollc acid forman ero

diluenisy greeieatlifyaavailablgep|the puBlicatrepyer Plrarmgseuticaiie acceptable auxiliary

substaRtdsARLictE 88 R éﬁjlﬁlﬂlnP %d%ﬂfﬂeﬂh@ b@@rﬁté" toRilty QS}BEi‘lr@%gé?ﬁs stabilizers,
the invention is rOXImb?(ItOt e sit

wettingragents i the dke s rqqqu PY)%IQP ede fechidliat i on of act i ve
agﬁ@tcal éosab@@fcﬁ@?ﬁgmfceéo@ﬁlh'%@aﬂdh rhﬁé‘e fr8|$|t0 Phgtid q’O@ﬁﬁW%rams per kg

term"unit dosage ornt as used herein;, refers
welgfp:tm@lﬂaavtl Rer giawyErakiopnt tyicalidesagieanaybe gre taklat daken from two to six

timesd@8iRYEST 69 tiMEIRIRB dcabalZRbr $aHIEE tken @rﬂ,%hauaé); and containing a
containing a predetermned quantity of conpounds of

PfOPQW@‘%HY BigORE C‘Pﬂ’ﬁ%@rﬁfla@tﬁv%'ﬂgfﬁme&‘f eldhei tiinerreleangugftect may be obtained by

caps @ ThateHaB th40diBEEI GE diffehéht 7P VEREs, Sy %Q[Ssdlé!; that release slowly by
association with a pharnmaceutically dcceptab

OSMOYE PIRSKYNS, BRPY adfother kKnewndneans Ofﬁ@nté%léélr@?%ﬁﬁl ons f or

t Mg oWBids s‘ms\ﬁﬂereécﬂfy%ﬁ?écétgeché’tr ?@&nﬁvélg‘é@aﬂt V) éféeé’qmjctlon of the
on the particular “conpound am{d t he ef

specifie camppwige dhe aeieribhefl the éwmﬁtcmm/ hessugseribilitit efithe subject to side
-27-
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25 wth the compound in the host. The pharmaceutically
accept abl e excipients, such as vehicles, adjuvants,
w@aomaites7s7 or  diluents, are readily avail abl e POT/DK2004/000399
public. Moreover, pharnaceutlcally accept abl
effects $eme efithe seeqifin camrosinds gramare RILEN Hansetnerg- Breferred dosages for a

given Q%E@*ddq&e%gmysdetérﬁméﬁlé Yy 8sH D iskif iRERErS by a variety of means. A
I zers ents and the like, are rea ily

prefergpganeansi is tq Beasise HigPph wlol%afpﬁpe% Of@o@é@bgommun
S?‘ﬁ% B8 of ﬂﬂ&ﬁome%tésaé 'd@WeW‘O&ﬁclE O Bhé rﬂetlﬁtﬂj bOiIndd8st. The liposomes

gr ans subj ect

fuse vaiihritels B [Rorfaraat el oA Helies Tsetarignth &t Bisalumes) iaceliuiary. The

IlposoFrég &lhe frﬁé?rﬁ’ah@@ irf eorﬁé& with ﬂﬁ@%eﬁ@fdr%uff@fen@ﬂﬁe for fus10n usmg various
time-rel ease capsule or tablet taken once a day

meang imnaintAim gorfactpsushastiseatian, Yinaing rePNiSoRREIE lise: 'Hc?d"?x?épect of the
mvenﬁcfr‘ng rlﬁggﬁ{ég -ard Q]‘és@héﬂafd’ 54 88280IREH €6t pulfRYNAYP aBR1iIMERR®N bYiposomes

materi al S that dissolve at different

may b@anraraﬁed Mith @aﬂfm reteinsar neplidassbatynadiptp fygion 9@%&%@96‘@ such as
Sendé?r\fﬁ%§uéremfltﬁénzgyvﬁ|§y efl hﬁ'fe ) @@%n?fuééﬂﬂtdf&hﬂn@éilon of known

rel ease ose skill will readily appreciate that
liposognestermiag dipidse gwlqumgycaé@mg qru?,%t{qr@ﬁlcdp h&ucks ga @hpsphatidylcholine.
The Femﬂht?q[gl& Rl St?é’ %'erl;beet hButPal "Bit %ﬁ'@lcamgldé h&uch as cholesterol,

susce Ility of subject to sid
phosphetidyl wmphmhﬁmgtm@b@swe lkef ects. Some of the

SPSFEH Hﬁ%@ﬂ@ﬁ%&%n%%etﬂpbl%c@@rg%s&m By Ratcs ot al (1991) J. Biol.

osages for a given conpound are readil

_Wdaﬁﬁﬁaﬁhamyebqoysqdq@g@flbfth@ kPids and l4rRen spmpesitien mtﬁ'@m peptides
are c@rﬁblﬁgé‘ anAaeﬂpPJ ) 5&&0@?%&%@ E&v@ﬁféﬁw Q stahﬁe medium where the

ot enc Iven conpound. The use of
total sqlmwdlnlmslrat@e aangs ofv@bqutoem welehﬁ Reregid. Adeipiense agitation for short

perloqs (5f%1fe5 > fro TRout 5 é?JEE?he ﬁ]b@l@ lated 1A 4 \ngrn‘? Wa'te“r waih, ffdfh about 25-

Ite and [TVer tents of [ unen
40°C nd s ey tle Faeiied frors abpuqo@éemsawee aamaoslions then sonicated for

conve%%rrl& g‘éhoa\"o? Birdeh eﬁg alll¥$ grfoﬁ{aaﬁﬂtﬂgr 1n %(): (;%%E: a%hd“?naf be ffHﬁlﬁé?rhgltated by
vortexu@IT@elvohJ,mdalsrtU&%rngxmdﬁd by addidg eREeouskaedipm, @ﬂ@era&\plééneasmg the
volun by Qt? ut fll?%(r?qtj telle fl)l\o%%%%vegﬂe@(fn% SARBLEHIRG. THs Pethod allows for the

Kerogoi 76 m nr'stration. Li posones
incorpuoeatidnantorties kineeh cwlh!gh rpqlectﬁlare\(ﬂelghtdﬂféeme&;r pept i des
t hat nmedi ate fusion of nenbranes, such as 10 Sendai
virus or influenza virus, etc. The l'ipids may be any

Formulatidns| withobthenActiverAaeintsknown | i posone form ng i pids,
pﬁ%t H% 38/%@@%?‘3 fefhod %.\r’]ﬂéé %@W&%Hb%' pF@/BQ;gldé ot lﬂbéaﬁventlon may be

formulmeutns\\h’ch)o’tlkn&fir mlaumaaeutlgallyaagtlde @gentgi g@rtlc@ar@hoﬁ@r antimicrobial agents.
Other ?%%ggsr éfe |l;1%res npﬂ?d%log%déj%éne?fw mmo‘ﬁ@? %jﬂdvﬂy In the art. Classes of

reparing t I'i posones,
antibibtios |pcludeqbenmlllmleserg ipediciip &apgnletlma\(, methanghn), Q}<aC|Bino|carbenlcnI|n

nafcnﬂrbrreeﬁnp%urﬁgglt? %D m%}ﬂ r@e lee(Q)m étlgﬁl XNltht h@eté nﬁd %@dlnhlbltors

CONt i ni'ng pep
cephalospapips,o (. . atcefaatpne mefazotiul @aiur@me,erm@fdaoyara, seit.i nearbapenems;

monogggtafnslw%g{ &éﬁﬂ%ldg% 3 eetr?f?yd&ﬁ%séw 415 rgﬁdségn athpt@%r??ﬁr%e 0501ymyxms

sulforsmadés; ;qemlotmdes ofclaramnphemcaj,mra@mmdﬁom gmptmomﬁ@nx utﬂ@ethoprlm
ed in a warmwater bath, from about 25- 40C and
vancqwc% ‘&l e repeated from about 5-10 tines. The
cmaﬂydoltlorageststdnelalss’ameﬁa,t iecludiog paly2oes; e aamphetericin B, nystatin;

5-flu(%g)54 8?6( ergzlggqesr a%ene[)aklob;%zro O%e?obc%H%%o]r 1Qrﬁ§§r‘?azoﬁn9ﬂ@a¥luconazol

Antitubepaufudie dirlps inclddenigoniezid,cethampatol, a’qrergemgclalahgi rifampin. Cytokines may
i ncreasing the volune by ab&ut from1-2 fold,
fol l owed by shaking and coolTng. This nethod al | ows
for the incorporation into the |unmen of high
nol ecul ar wei ght nol ecul es.
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25 Fornmul ations with O her Active Agents For use in
t he subj ect nethods, the antim crobial polypeptides of
wo b@4i10876nt i on may be fornulated with ot her PCT/DK2004/000399

tically active agents, particularly other
also Eﬁtlpaﬁéchm & formulsfian ofcﬁ\ﬁeqntlgbcgﬂl?lgl g@lypq&tlg‘agsqf the invention, e.g.
interférof i gagitna tingenatrddistattop bipha! ihidketitis 82, &6, known in the
art. Classes of antibiotics include penicillins, e.g.
penicillin G penicillinV, methicillin, oxaC|II|n,

/nwt,@@yhmeg.glllln 30 nafcillin, anmpicillin, etc.
ns in conbination vvlth betalactarmse

e'nmekﬁrtﬂavcgob'a'cﬁ@ﬁﬂdﬁ%%fﬁe@ niyention rgay b PERPRERd, bcigrvirsinthesis, using
conv&ﬂﬁﬂél%bm@ds RERXRHOMH MMheCirk. VarfolsDaRRNERTal synthetic apparatuses are

aval i 10 AR PR LIRS ISA8TS i APHIES S aaBiashalfcd Beokman, elc. By

usmgUsynmélsQ@I%S natk 8y RHING GRhino BBHE GRtydiee Qh@stltuted with unnatural amino
trimethoprim _vanconycin; 35

sk BTSSR . m S e estrsoomers,

side ﬂ@lr}’seﬁ&ﬁng Glﬁ@rerﬁWSeéﬂ fiinBtidhalifiiss Al ithe like- 'f’HéJE%Mlﬁlar sequence
nd azol onazol , ketoconazol, itraconazol

and t%% mannﬁc@‘rpé%%fatlonm*t' |b?lﬂ9éqf€me€thyccoav<trg%nqenepwmcs purity required,
and thé @, azi d, et hanmbutol, streptonycin and rifanpin
Cyt oki nes may -28 V\D 2004/ 108757 PCT/ DK2004/ 000399 o
al el W&‘i‘r@déﬁaﬁ Pea PrMidad 49 i \Hioss pertidgst PiviRselgisisacomprising

convé?ﬁértt’ W&Rﬁlbﬁ’&ﬁieg’ffortﬁbhdln@V§mH 8 arrfhdd rouﬁ@?&rgrﬁﬂe%r%ﬂﬁﬁuted amine
unor necrosis factor a ntery etc. In

fOfm%&'PEhr%gsgﬁﬁiﬁJﬁté\sq amination t@ﬁf@fﬁ#@% i thioetheper d@’ylﬂsﬁ fereation, carboxyl

groupsTyEathide forffRitioR GarlertR@eed by in vitro synthesis, using
conventional nethods as known in the art. Various

c OrARsired.aiariqysgnEps Bay b drtradysed inig the peplide dwing synthesis or during
expre§é<|éﬂnhlﬂclﬁbm&/ﬁ?dreﬁﬂklﬁd rﬂé Rewrk AUl MR8l §fBE OB R @ﬁ?emes can be
In Becknman, usi ng synt hesi zers, natural
used é% énbﬁheu W{?eﬁlﬁr%d”"#&'% feRyinigeg 4o igsmetal i complax, carboxyl groups for
formlrg‘é‘rﬂtd% 3t e&@?’sn lerﬁ)%rgﬁps ﬁé?‘fdnh?n‘él FhibYs, Bnb SRS (or

forns) D-al ani ne and D-isol euci ne,
|T£'§tpé¥3@@l°§ M3y alsy ke isolaterhand phEfiechip akdordaneatwith conventional
methéd%"@ftrQéorﬁlSméM"h‘S/Hh@Ql@| Atlys%ﬁa m%?%etﬂ?@pér?g%f th@&gressnon host and the
particul ar sequence and the hanner o
lysateyj pyrifipd  ysingr HR&d wcla@meﬁh@ﬁt%ogrmogebseleﬁmnhpgews affinity
chrorﬁa%’é%bﬁi%ﬂ or oﬁ@?’pﬁﬁf%ahéﬂ‘@chrﬁ@@é”%ﬂhel thdtiag, fmycoprgzosglons which are

prOVI to vari ous rotelns COﬁp
used @/Blrﬁﬁ@i‘ﬁr@ﬁtatﬂetﬁ%?ﬁ)%rfad W@lglétsofftbe d@sjmh rigductuareagsuatly ableast about

75% W\%‘l@ﬁt B%fer"émyda? st §6&§©5%%)?\Pelgm 8fd fot]'gfgértg &ﬁfc' thoses, usually

. reductivé am nation roups |oe
at |e€aﬁt %h%ml?r% &e Pyrwrightor r@'éf'@fb)@?lCOV@ﬁFUUp@SfEﬂlatadntdethe method of

I1QR, d diheV
e 81308 £ APyt 8L BEL USRS e o
total Rmélnn expression, which allow for linking to other
nol ecul es or to a surface. Thus cysteines can be used
~ to nmake thioethers, histidines for linking to a netal
Animalggedonpl ex, carboxyl groups for 20 forming anides or
e%grp??seﬁ‘l"tnl g%rp%pélscfb QAfre6 tﬁ'&]sdl%? ﬁﬁgdthﬁ Jgeﬁﬁdes having

al so Ee I sol at ed
antlmambcta* oﬁﬁfi‘élé/ m ﬁhlrrtaérfe@dwtasm\@lll aqriq Iﬁwtcompoﬁmﬁban@rfeed additives

compﬁ%ﬁﬁg ﬁ%ﬁddrﬁmhﬁbﬂ),%{@ﬁﬁﬁggﬁyes ﬂ{g eoanef of the expression

i'ed Us| ng HPLC, excl usion
c Rhertenmb@niapsihynclusiss all animelsp nsludisigshuredrt beingy. Examples of animals

are n%ﬂ R, W’rurﬂfnaﬂfshesrucﬂuéé fdoHRt 's%%eéegﬁw'rﬂ)lr’sees FR" a particular

most part, the cohpositions wh
embodiment, the animal is a non-ruminant animal. Non-ruminant animals include mono- gastric
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25 used will conprise at |east 20% by wei ght of the
desired product, nore usually at |east about 75% by
wowioghtg7spref erably at | east about 95% by wei gPCT/DE2@4/000399
for therapeutic E)ur poses, usually at |east about
animats &8s BigS WEisyite (InGiudieg, Bt 10 IBT1Ed o apiBlelntasovin igsy and sows);

poultry Quél8s TRk&yRbrff chldi’(%ﬁ Rﬁ&l@ﬁin@ huhot Ihﬁtd@ﬂ@cbiﬁ'!er%ﬁﬁ:ké tigyers); young
purification. Usu he percentages will be based

CalVefu 56A fish gaeludipg Bﬂ*eﬂqii “'31@5393\?9 $NOMeed The present
| FUEREIN? '?eéd3 oﬁ'féé?i Ebrhséditish Fean®bRP EonipelindiSpréparialién, mixture, or

pol ypepti d awqr% gantl m crobial activity in ani nal
e

compesitian SL&"é‘b‘@éPfl: opigit &sdntakpbyan enigis and f eed
-agdidd V&S acoIRg kS mwmt/é\ﬂ.oanhé "é‘nﬁt‘r&*ﬁdtﬁél Mpﬁé@ﬁ‘d& béh?%e fed to the

of the invention. 35 The term ani mal i ncl udes al

animah heies. Sfter, 9 FiRitARe Qs ek thobp Jigd. Thedatieyl legre&rr%u rral s

ane an;%'tlédl'éF &ABsEmeAdhd lémlr'ﬁﬁz%bﬁ”al fife, GAWRe f&*ﬁ?ﬁpwhlch it is
and horses. In a particular enbodi nent, t he ani_ma

addech ing1e-f66eh A HDoBABITEI NSNERA I, AiTeSh PORHYSres el BTG, Well-defined
meanSTR&" tﬁé%tnflﬂn%robla%o%eﬁ%b%@gﬁa%n RCat @5310@(4’/6(}995%9 determined by

ani mal s, or swi ne (includ
Size- ¢>10M5toedc'ar@ma§?9gﬁgw5 (segr Emrﬁ@'epﬂasof M\LFS %\7\%%75) b Ategry particular
emboai‘rh"é?'ltsa&etéi{ti'ﬁﬁd’r%blaf‘ﬁol%p%é'brédaﬁeﬁiqué ﬁgléégi 601010, |8O”'BBE‘SB 90, 92,

broi |l er chicks, aers%ij youn calves; and fi
04, or(atﬂﬁﬁsaaﬁ%@%es determingd P éhis BedRfnon) . The term feed

O \X,&ﬁa’efmeaeﬁﬁﬂnwmn FBRPEp tﬁ)@’pr&%?@%mg adwrﬁ@gmtsl 6t instance, it is

m xture, or n’p03|t|on sui tab for, or 1ntended
muchfegsier 42 gRee ggrre;:ﬁlyécp,thﬁaﬁeedmﬂ Qq{@lqj’g@ab@@w’uﬁ% tlieg i ﬁgsentlally free
from trﬁé/r?erﬂﬁg f rﬁﬁ&ﬁr@ th%P'aﬂ mﬁ:?dd(é?edbtlyp@&ldén e t%ﬂﬂ dd%e correctly

efore,” after, or simultaneously wt

refersqinepartivuar e objestiver 6f @blaining (cAngistpal aned lﬂoaﬁtant restis, and the
capatmlw mﬂéﬁﬁrﬂémg bb&agR gigisaa ebdbtheldee%a/a%w de, in the form

he feed, or when bei ng
i rlf@r theetse i amfr@ééeedd@pwew thesantanierobial pﬁléaeptlde need not be that

pure,wé{'nlag % ﬁagde LtheMRARsmédIah VW‘& 8aYd Mcpiftielermed an antimicrobial
pol ypeptlide preparation I's at |east 50% pure as
polypejptiderni¢prsatidly Si ze- excl usi on chr omat ogr aphy (see
t
%ﬂ@ﬁ%@%lﬁ\é@ggﬁoﬁhﬁg % ratl d"caﬁ’\ dbe(fa E@déd dﬁl;@é:ﬁg ’Foatthle g%ed (or used
dlrectlygn attrdadment pocesy ©f vegetalss prcg@ns)ggr (bsg can @4; usgd iy fhe production of

one l)lea\'ﬁ&gg?n{%rﬁlﬂégo?atéscdjrﬁﬁ@srtmnﬁegucfl’ﬁ/ dshirse éim?d’dtifﬁdes Por premixes that is

anti m crobia epti reparation Is
subsendentht addesido e fegch {eranesd In 1a eatmﬁst mse)asﬂ@r degyee of purlty
e r Vint ot
sossBEER80E: Aot e 5] SEbrBRl SRR ponpoptse prosaatn
whethar ue@hamm@ @) ot (b ebevet i mi crobi al pol ypepti des. The
C i
Obj ec‘fjc?c?tﬁal E?th%?{ldé/ prd&%cﬁiﬁée S\Aﬁ@ﬁﬁhﬁl% lé(lf:gﬁ]lss togd]érrtff magnitude are in
particules abtainablerusinghwecorbipant methgdnef prpduatipa; wipreas Higy are not so eaSlly
i
oGRS BT I 63 EASELcFEof 6 EAGN 0, T primiote
polypbptidetiaprodcegby tfadiiionah@ymenfgtlon m@th@dé ot her enzymes
[ [ Pt [ ohi.a
LS o SRR Aot BBy i o
enzyrpesapar ation can be (a) added di rectly to the feed (or

or o? teﬂjn r\%@% a)éke'b?rcﬁ’e ifd S@H{)&gathe% ﬂcrﬁéi‘%% a\‘nggﬁhﬁﬂuﬁd ?omposition,

erns), use e pr ction
preparation or mlxture that includes at least one protein derived from or originating from a
vegetable, including modified proteins and protein-derivatives. In particular embodiments, the
protein content of the vegetable proteins is at least 10, 20, 30, 40, 50, or 60% (w/w).
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one or nore internedi ate conpositions such as feed
additives or prem xes that is 25 subsequently added to
W(Db(m)flweh(or used in a treatnment process). TheCHBER2@8/000399
ty described above refers to the purity of the

o VeBPRhleprates (5RO BP HENHRA JPBNASBISbE BSIEREPWRES. Such 56 legumes

and oMR&dId) efor LS@RMPRC riditéHaltd frof pRhtsObf (HR) faARRISE Fabaceae (Leguminosae),
nti m crobl al apoly eptide preparatl ons with purities
Crucigfaceqp.s Chparho aceﬁg Aid (Rpeceas suh FacPY dpagr meal, lupin meal and
rapesebd aieanbl e usi ng reconbl nant net hods of production,
V\,here as tg re. not so easily 30 obtained and al so

sifbp &ettict r&m?eew*%t gth%we%%t@%'ﬁﬂr@eﬁaioewe\/amaé@ﬂ%rﬁr%erﬂp or more

plantdéfeh@fgmlm%@béaﬂ e. w@b%&%ﬁtluﬁlﬁelﬁeapbpgé&ﬁd by
trad| thonal %?r mentati on net Such anti m crobi al

i Rpsticas smbadirgentnihe Visgelablgriyetelcsqwrsaslg rmterial from one or

more Etah%f of tIREMIN ChehbpodifdcdbVE g et RighF Bde?] §b$neﬂ>ﬁ dﬂ%@ﬁhoa
?)éel n refers to any conpound, conposition,

EXPMBIes &f Vegsiakle @rateiRSOMISES AfaPaseedeand cah@ge

plse Sdalh i€l @rprafedled VeGBtMle RFdthBalAcEY from a vegetabl e,
E)C udi ngwm)dl fied prot el ns and protein-derivatives.
I

rPERIES O PEBROIReROLEIN SRECe A earpale SHER @S Rsrleyneheat, rye,

oat, méﬁ;g;e(bam e.cgrgtcegd}ghmﬁ at least 10, 20, 30, 40, 50, or
é % \/\?9 0 WO 2004/ 108757 PCT/ DK2004/ 000399
dgeegm

r&?ﬂ%tpelyﬁgptwaséeﬂdpdé% herfead neajwtfamn.ee it as a relatively

pure ﬁftM@beiaBM&%ﬁde OGN a8 Wﬁﬁsotﬁ’é}d:oﬁﬁioﬂéh@ inteAfled for addition to
le materials fromplants of i es Fabaceae
ammaj L%’gﬁmen&é@ formcpf u%""Fn@Fﬁ?@a@dd'f{‘l}%né%'dﬁ%\éla%éo'caﬁ%ﬂ pre-mixes for
animdresegeae, such as soy bean neal, |upin neal and
rapeseed neal . particul ar enbodi nent, the
véng% fusthes aprast merprg%ﬁm dwentionyelates gl comnemitiont fasusarit animal feed,

suchéﬁé\ﬂﬁn%l @Edtdi'@ efrﬁﬂbl'f&ed:é&ﬁﬁ)%@ee epr@mi@aybean, | upi ne,
pea, bean. In another parti cuI ar enbodi nent, the

vogat éf@ﬂeﬂ}@r%”tﬂmwoélahp@@%dwf thef igvertioningranimal fegd edditives of

the m%rﬁiaﬁ %oﬂﬁlntél%d‘s@mwé ¥at SBRBRAAENAE 8R8/or St IGastQﬁl%twatérU&ﬂble vitamin,
spi nach ui noa. O her exanpl es of vegetab
a”dlob?*d?%ﬁtﬁngéféﬁ%%”eé? eand{preaideast ong Magkypingeal- 10 Soybean
i Fuﬁ‘hé?r Sﬁﬁrfa?q’eé@@%lﬁ@ RioREdrid Bre eMbGhg % aroma c%mpounds
l es of vegetable proteln sources are erea S suc
stablhggrsbgrpq/@ryat lepdne other enzype, salrptedefrpmomgnast phasemBC 3.1.3.8 or
3.1 3§6>f QiléﬁﬁseghECaQtz"ffBCb%b@haM yeents deocanqRe BAd8flichRases EC
eed in any form be It as a relatively pure
321$nt| m crobi al pol ypeptide, or in adm xture with other
Cﬁ‘fT:PBQr%Blﬁlﬁr érﬂB@tﬂﬁlﬁﬁt thege 8 f-gl‘ ngneg%re el ABfineY (ﬁ\g %ﬁn%d above for
. in the formof anima addi tives, suc
ant'm'§@b@épp|éféﬁpé'ﬂépfﬁ%é%ﬂ0ﬂ§)r animal feed. In a further
agRsRplet e oﬂ{e‘?%ﬁﬂrtmdrc;ﬁ(ﬁ 'Hégﬁ&’%sr gl ar%%ﬁﬁﬂ*@%%&gaﬁﬁx, Tritrpticin,

for use in aninal ani mal feed
Protegyify- tral hanaéia, Q@&ﬁrﬁimé@,wsmmg sugh easi N@wsplmp;a(prelft drhrére 2000), and

var.an@gﬂuﬂb%eﬂag%er@&mapﬁe&ﬂﬁam‘mk%au BURAYI on, the ani mal

Itives of I nventi on cotaln at | east
ohR¥amples §6ptier antifungatnelypeniidesr (AEP's) @sss theoAspearagilles giganteus, and

Asperglﬁbéjh Ig@ péétﬁl@b Nas wall %/sq;arléﬁtsla‘?ﬂszagﬂgw ?@ofrﬂlma{ ?ét?ln antifungal

east one nacro m ner er

activity,casqdiseleradi 0V Ond/e todnany BEE/DIK260288 dl’e@@@ﬁtvﬂth \&iQ namber once
publisk&@jjpounds,

Usually fat and water soluble vitamins, as well as trace minerals form part of a so-
called premix intended for addition to the feed, whereas macro minerals are usually separately
added to the feed. Either of these composition types, when enriched with an antimicrobial
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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;
wopdoanesses EC 3. 2. 1. 8; gal actanases EC 3. 2. 1. 8BCT/aKA¢08/000399
Il ucanases EC 25 3.2.1.4. In_a particular

. bet a
PO'VP@WHSQQ%%WW%@S@Pﬁ@fm@rﬁ%@%@dw@f \W@ inverdiePned (as

ded lanwlémé?\/&nb@d“ meAt) tthdTafintHp ifetd Qdﬂlme&tﬂhgqnventlon is intended for
es of aqther antim cragbial

par ati ons) [
beingaiGcdaer DIRRPIRGS o PV RH0HS MRHHSSh MATATr e ap e o levels of 0.01
to 1oR’1%>t malrel QarﬁculgﬂyaO@BltB 5.0%f 8820 oY Bk héariits § @Rditive per 100 g
I\_IE pirin (Robert Lehrer, 2000), and 30 variants, or
feed)s '%l%l?esr‘?t”é‘, PaRieHIBbor RFATeIKES-et ai n anti mi crobial activity.

ExnenbiRwiny aretridflexaibivé vste at ewm@&@ﬁthé@sccﬁ%e‘ms are
t he Asglgrogru [ | us eg{ant eus, and pergillus nig

p&pRmaEs offat selyl garvlgﬁl%ef%ara'ﬁdﬁ\ fwtag\*rbﬁﬁsv'fqﬁ@n&)fand vitamin K,
g. vithlkg et ai n anti fungal acti VI ty, as di scl osed | n WO

94 01459 nd PCT/ DK02/.00289 lace with WO n

o8MPIES |‘§?¥§HP°'U 5 \ilauns ef‘él ”%@ﬂ%a?@?‘“s%‘l%%%“e vitamin B1,

vitamii Bzaf\ﬂté\ﬁm B nidin, folie abidai@ pantetinate @rg‘TU%aDIpaﬁfhoﬂleﬁQte
cal l premxmtendedfor addition to the

\Aﬁéﬁ@&‘?sd%iéfa&erﬁ“ﬁér@éﬁ ePBNGANGES: AN dBAY awey 'oglaae%felemum and
cobalt.0 the feed. Either of these conposition types, when
enriched with an_antimcrobial -31 WO 2004/ 108757
PEXADRIES ®4 MesEaeraly Pl irePhosPrherEs ARd 8pdivdn, is an
The rﬁMtl@Sﬁbl fe@@i‘?‘erﬁé‘ﬂbtdf‘ﬂ@es@f cdn%nbﬁfée(@kélﬁﬂlﬂeh Wleh By ‘éHJi %Tglets/plgs)

ditive of the I nvention

are 'I%tgd i%?@%é’uoffwro Oyéﬁ%z? |N%n't@aeloregBlrermrgéa?ar@etaafa@ese components

shoulB B ipR&lide?l iR end dﬂétl |H@I%j&oﬁc@n@é’cloﬁ§|mddia@éc§ or feed at
| evel s of 0,01 10. 0% nore particularly 0.05 to

Ir@)d%e alt er@atget glelarmpl( eaegditing 05 thegiventips” gaemprisgp af least one of

the m@wfdﬁﬁpdompmbﬁts'si)eélﬂedl [h Paid Ao of PSTSZPS Qﬂ' |&&st onyﬂﬁeans either of,
fol |l ow ng are non-exclusive lists of exagr es of these

one of FiRsR REMANg: ORI Bseyforfieir aid|sePdh Wptta ! Hyrtegns or up to all fifteen
mdwﬂda‘i 86MPorfonts NGB Pebifcally] it Btledst ofB Shanid@cBmKonerf-iincluded in
tam n K3. Exanples of "water soluble vitam ns are
the a@qlﬂwfﬁhgiwengq)rbtq $HCARD ameyntas torevide an infeed-aqgneentration within
the ranbé ﬁ'faﬁdéte%an cBlubiolr, %@colﬁr‘nﬁqwé‘ orfcelu‘rﬁh S beT é”d’?é*rl\
pant hot henate, e.g pant hot henat e. es of

trTH@epfﬁSﬁ@tr am\@né\% ai@mgr&l?é%se to z ppjgal |f|e@¢h C@'amfetrons Animal feed

comprfi’érfé%r ﬁ@ﬂs%v@rﬁ ré?élglelyctﬂ&r?lcénteﬁx od"[ﬁ}:ﬁﬁ’d pig diets can be

mnerals are cal cium horus an SOdI

charagfgfised |aén'a1"C@fééunr'Eﬂh¥htBs OBfW@h@yésy&m@W@i‘ﬂSSZ -3. Fish diets can be
charaﬁ%ﬁ@é’ﬁobé flﬁcf?éjat&! H“ccﬂ@ﬁ"lhtéf ka WTQ[‘JIQ'B?tlﬁfrfPfe%%re drh¥ish diets usually

li1sted I n Table 275. Nutritional
have ?éﬁ}lﬁ’lerfé*rﬁé}ﬁ‘ief\#@fa?@ 3%g/k9hese conmponents shoul d be

PAAVAIRE feBd tBRpdaifdn é&oﬁ*&]lﬁ%ﬁ?@%‘?ﬂ\yéﬁt)g P3$ o MPQ?&%@M content of

In the alternative, the an f eed itirve o
50-800r@/lsght ansh furbeppereceonaprises - tleas conef antimierobigl pelyaertide as claimed
hereir?:_onponents specified in Table A of WO 01/58275. At
east one neans either of, one or nore of, one, or
t Wrthesmoreyr el the afteimativen o dbe £oidetprofein eorgent indicated above), the
anlmél hbéd @6 PoQﬁorPBf [T ?HvEnﬁdnf fu%ea &ﬂltérﬂ%f gﬂé%llsable energy of 10-30

onponents Mor e Sp eciflca Is at eas
MJ/kg, RadAer apgntend ﬁf)@ﬁﬂ@ﬁm ofD.1-360 Qﬂ@d angor @ mnf@aﬁoﬁ a\wdalaie phosphorus

of 0.? 23? ee%&”‘éh@ﬂr I cSHER %P rﬁé’iﬂféﬂfneaﬁf 00-PP\YEE BRMior a content of

concentration
methionine plus cysteine of 0.1-150 g/kg, and/or a content of lysine of 0.5-50 g/kg.

In particular embodiments, the content of metabolisable energy, crude protein, calcium,
phosphorus, methionine, methionine plus cysteine, and/or lysine is within any one of ranges 2,
-32-
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the range indicated in colum four, or colum five, or
columm six of Table A The present invention al so
\Vmeanmysto anlnal feed conpositions. Ani mal fPRPEDK2004/000399
onmposi tions or diets have a relatively high content

3, 4065 ”bT%Ql%BrPfVVQLﬂ1{W7§|@a #PY diets can be 25
C@?uo%:bﬁftélﬁqg c%ﬁ:u!el’t‘éﬂ @8t @flodeh @'@bhﬁltlﬁhéﬁ bVQ Qéét58372@; i.e. Crude

diets can be c aracterlse

proteiy r(a4ke)ﬁ bld(g/hw e<o¢ aﬁnTme BitrogRn SonigRl & deteTErinedhbY e Kieldahl method

(A.O. R@Ch1§845 hotticRd ff\llétﬁékﬁa’ by ArRfMR f4tRT atle Aksdcigtont 8NtOfdial Analytical
200- g/ kg. ani mal feed conposi tion accordi ng to

Chemigig Wﬁ%)’é‘?ﬁ?'bﬁcl)ras a crude protein content of 50-800

IMeiabohssbd Bhél@?rdéﬁrlﬁe EACM4tES ¥ tAé bb@i@sdf tﬁ’élNRC publication Nutrient
anti m _cr obi al peptide as cl aj ned her ei n.

reqUIRe IR RS, Mol FeMeEREt e é?%w%ow&te?w& fiRgyputrition, commitiee

on ariﬁﬁé]trﬁjtﬂ"uoﬁoBé&ﬁtofld@ﬁbtﬂﬂﬁ'@%aﬁbﬁ’é‘l%seér&?co@fd;il”ﬁbtlcfrféﬂ?ﬂcademy Press,
onposition of the invention_has a_content

Washiagion §1-Cs 21 &-6eABR 4 BROPEAT BRI/ E@ergaﬁ/@#ltﬁs far Rewine fged-stuffs,

Speld@fhoﬁmc@ht%nfb? BoditrgORsBhfes: aﬁﬂdéﬁl{enﬁoﬁ‘)%@mt DN Beekbergen, The
hosphorus of 0. 1- and/

Nethergntss GraBIcRER A BaNsRn Siocden b GUaghitHiena HNg POF 1463-12:5.

C‘Tﬂéed'iétagf contentNEt Eblléiﬁ\hn%vﬂlaﬁﬁe S C%?)ﬁbl‘ﬂl@ aHd Qmi‘ro15§1ds in complete
/or a content of ﬁ%‘YSI ne o

/ k
anima ety s pPisHIRMRRIRTRSS ofoee BBIREaHEN OF VReYeRisr ARaIpISe?. gegevens

over %ﬂ@l’h@éhe Céé%ﬁ&s@éllﬂ{ge'\'ibrte%?da%lﬂé’ﬂ erph/é‘éB&Wa'éﬁje van_ voedermiddelen,
met hi oni ne, net hi oni ne stelne and/ or | S|ne is

Centraf YaRvRcdaTpiroRe RindeRMRgE 5510 P hoiBdt5utl 90873
PeT4 rQRRmerd; the Sdimal fe@d -E%mp%s@oﬁ’fofm Qﬂdéﬁ%7&ntams at
R 2-5). Crude protein is cal culated as nitrogen (N)
least pRg Yegstahielpiolein OF prtelt s@Irosas defiled@bge  prot ei n
(@ k@ Furlef Q/ahﬂ:hla?‘ Pbddimefi€ tﬂétdrﬁ}ﬁﬁnfeéa’%ﬁ{ﬁosih%n of the invention

determ ned by t Kj el da

containsf§-80 4l m%@h@m{oro@ 8ﬂvﬁa§9r§h§m1@[“l’(°éé 70°/Aé!‘§'@éf aﬁnd(m G70% Barley;
and/o%fii'o% @éts%'/dftd A5, so?oe@h‘?ﬁéa?ta%dldmm% G519 theaf)and/or 0-20% whey.
Met aboli sabl e energy can be cal cul ated on the basis of
Animaliietran pgbbe ewnutaciuced pe B1esh feas(nph ertaied qrpeldoipddeed. Typically,
the mﬂfeatfgbd SUtrS §Fb ﬁl%ﬁ'a‘ﬁ@ LRt aHBGXETHr EB%t@f‘v@Mﬁheand minerals are
nutrition, commttee on aninmal nutrition, board of
addechgesarding (@ &he snecifisatians s thersPecies i B1estionaENBmMgs can be added as
solid éq?@ﬁ"g”ﬁ Erljggfﬁr‘énué%ﬁ%é%' lfkgte%im Eeé:soléd?@nzy%erorrﬁﬁ\gtlémﬁ typically added
beforg@édumgmeswxmc %ﬁ@a@éraﬁhﬂwd eenMecpeparagen i typically added after the
T
g P Eh i ok ey i
V\A’@e rfinﬁg@nzymesmcgmramnmi@dlst is W@lrd'ihétl’alﬂge ebR0&A00ang enzyme
§
protelﬁ?ei: kg Hitet Efgﬁ%)!ﬁa I llngﬁés’ﬁé?'gg Coglgcf%'}g ?r“og(g:z gélnkg al?lmal diet.
fé‘éua aralmI@gblglmiy@@tld@év@eaeradab@ﬁteneyigm orfegeveqrg of the following
amoufkCldoSRRITAR8): TAFRIES, Wr 6 Del1obeb BREDRA! BR0HeRB0; or 0.10-10 - al

van voedeér nm ddel en Cent

these\argasdutincin megantintoielist pelgeeplide thelp Rer g Mdlpmb SBN
9 i e
; ggg%ggé?m@g[ mglngr&t?nlelﬁarbfdl %B gﬁté?t;ﬂéb@‘g'tnét@ :b%g k(a;hféeﬁnm@aéntlmlcroblal
polypemtaievegmrélbﬂ drgm gheifeed compesitiom ansutheespesififectivity of the purified
antimERS& p(% @)egﬁlbé llﬁd&%rﬂﬁﬁ%”?:&é\ﬁ%” r@fevSﬁ'tbggéémgge% uﬁ&b@ antimicrobial
ani nal ed C

onmposition o i nvention
activiy; isErateiszand asasye). The SBlicninpolidl aefivitynef/tbe f@W@mmﬁ’é@n as such is

also @Qg@ﬁ)ﬁsoygﬂg r;cﬁ%%é assé? 5\&86@6@@}) ﬂ/ d?% e g/ﬁg/figﬁerminations, the

dosadp in08¢ atingicrobial polypeptlde protein per kg feed is calculated
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Animal diets can e.g. be manufactured as nmash feed

(non pelleted) or pelleted feed. Typically, the
wordokam7ered- stuffs are m xed and sufficient aP@IDK2003/000399

essential vitam ns and minerals are  added accordjng

t dhesemeeFciplesARPler feferpiningdpe antingiciobia) pelyperfide Brotein in feed

addltlﬁbzyﬁﬁ%oﬁéé lﬁeaaﬁﬁﬂe 38 avzmhbié cS3IFr thkeI QMirﬁﬁc@B?aY rB’blypep‘ude used for
f.ormul ati ons, a solid enzyne fornulation

prepafigg t”iﬁpfeéﬁlaﬂ?t"éﬁja'é@'ei%nfEé'F%?@"HW agtivityrig d?ﬁém?’f'ieﬁlf'i?@“ this sample (no

need & |§fy fRGNAMIdroBIAIHoRpEpItR: PErRBRY REH @Bmb8sitifPhiCcRk lavditive).
added after the pelleting step. The enzyme may al so
be incorporated in a feed additive or prem x. The

Deterbémaon®Bgixo® concentration in the diet is within the
range of '0.01-200 enzyme protein per é{gdlet for

eﬂ’&ﬁﬁ“@"ﬁ'%o*?'ﬂdoql o8t ofthg dnvegtien Mavede pedad o ard thug become a

compahert®f a dekkgent E6@padiiddn crobi al pol ypepti de nay be
adm ni stered in one or nore of the foll ow ng 30

artha setergens Somposition gt he igvantion grry foF exprarle hgdformylated as a hand
or ma@hﬂé“lék@l@ry dHter@th%o"ﬁ%osﬁlbn %c%ri’goa tauRdty addlioe %on"n@BQﬁén suitable for

anti m_ crobi al pol ypeptide protein per kg
pre-trg@g@nt prgﬁtamg@rfag@qse,aﬁﬂ n@ r@sgga@qﬁq fglsicopeftgner composmon or be

formulh@éd’ B@Fﬂi Ué’l@rg‘éﬁpkéﬂnﬁoﬂﬁ‘én k¥ st génBfal ML PRiPLurface cleaning
Btldel ur|f|edfromthefeed conposi tion, and
opera? ipRs, 9pBe farmelairy foy hand ef mashing,gishwashing eperatingr obi al

PH Ypaphdifite ésﬁe&ettl‘?é Mo Hré\ddeés 'éehst\é%{&t aéﬁ)‘%ﬁﬁ?}Oe(éc??ﬁprlslng the
under antimicrobial 35 activity, substra

antimigeabig} pplypaptisleq of the iBvHicaland @ $qyfalc§an§fTheh¢etqerQ§at additive as well as
the d&t@i@%ﬁﬁbémﬁ&ntﬁ)‘h inEg %o.lr@ns@bﬁ@ oH RicPE BIHRP @niihéd shdteas otease, a
assay, and on the basis of these two determ nations,
lipase; Recutinas i aMYIARE. sheabpBYdasala prillasepa ingstingsss @ mannanase, an
arabn{é%é %%Z@aga%%?\&b)% 3&9 gﬂll‘ébl%%t zag n%(ld%rgle\r?gléﬂoéé)ﬁégg&%ég% and/or a peroxidase
(SUCh@étae'?aﬁnﬁrW@d%g) antim crobi al pol ypeptide protein in
f gedeadal ttHeV%?OpeQesC&“fr%echd En %rﬁgﬁﬁggs? dhdufdVBd |c%mp%t|6’lfe with the
the “antim crobial polypep t| use preparingt
Sebc‘?ééiﬁ%[@@lntt (hee Pd)‘i‘oﬁttﬁ@"ﬂe@ﬁ“pqtlbélt)’s]dé'@ iothes exeymatie angd snon-enzymatlc
r f t he
roredB4S1AL P OBt Sk Bl R PU L e
t Réotg@ﬁgst Su@qble gprqteqs(gsg@@iudq; zjmgg:]ftanmaleetable or microbial origin.
Microﬁgf ﬁ(;ﬂlr? [)sogg%%lrreﬁobbf I'rf\gﬁl%dﬂéd bh grndééinﬂ eh |h8é\”gét'q§utgﬁts are included.
The thjﬁ@:‘@smﬂy b 2 SEhpe @g}t@agy@na @gt@ﬁ@@rqtem prfefergbly an alkallne microbial
proteés‘%vcrﬁrgéc Lr?é}keﬁrﬁlg uérgﬁea%gaﬁ?érﬁplgg of kagﬁHea}%r%%agés 4 J‘S&thsﬂlg especially

etergent co i on |nc
those|derivert ?om@q:l[u\?ee ggrﬁybglism yavas suptilisineCargberg, subtlhsm 309, subtilisin

147 a?[jesdbfllfs‘m q@@xdégcrlﬁé@'irp% f8@y56??§)b@9<g¥nglrerﬁu ??thyggﬁgléﬁ@aproteases are

abric softener conposition,
trypsiei éa. e @f @atcinsodrpmyine) asigin) @nd ikeeFisarigerwotehsé desaihed ih WO 89/06270
andV@?@gﬁ -xHgd ace cleaning operations, or be fornulated
and or machi ne di shwashi ng operations. In a
sfpeamnpies efs peaful, praraseavamt thenvaiantd diescrdoedetneMg@nQZM 9729, WO

98/202?@'\/&/&@8/56’1‘?@ bad td’s?e49£§aé‘%b‘ebf5h39 RN dep&%&’h"?@és‘nfb‘ﬁéns in one

'the 1nvention a n a sur
or mogeldf theViellaydngwebsitions: 27,h36, &t €6.08M197¢ dbhotl4 |1éﬁ tagy 167, 170, 194,

206 é:I%n”Féé %4% Sy $0re other enzymes such as a protease,
al'Trp a cutrinase, an anylase, a carbohydrase, a
célplasﬁ%s%ulta@lqoépasesaw]uda t’maaamfabectem onarflatgahazr@;n aChemically
modifﬁélércér%s%'?%n eé?@da&%ﬁ%’ts %ﬂe K a.ehE&gMBfésaéf fseful lipases include
accase), andlor A per oxi dase such™as"a
lipaseh ditoop &tinrdottaésyiionym Thermomyces), e.g. from H. lanuginosa (T. lanuginosus) as

-34-
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20 In general the properties of the chosen enzyne(s)
shoul d be conpatible with the selected detergent,

W@ 2008/10§5% opti mum conpatibility with other enz(yrmKlzm14/000399
and non-enzymati c__ingredients, etcgq,s and th

desciihesEPOIROATY R 305 246 AE PR Hbfinselaris,As OesgiiResin WO 96/13580, a

Pseul?érﬁbt%’%sﬁ&ases%lé arhir@ Hz’rﬁlbﬁl@‘éﬁés bR, l&@u&&fl@@:g@ﬁeﬁmmm 272), P.
e_or m bi al ori

copas BHe B3k a7OIcHe RUERT (G Brb A k) Brugrovenn Fsayivgerese. strain SD

705 (W@ BIB720 %nd "Wb@@ﬂ? 00225D Tﬁf@cd?fs%ﬁ§§ PMDRY6M L0 ®)S 8IBRRus lipase,
r ot ease or %39 ease, preferably an alkaline

e.g. ffﬁ%ﬁoﬁv%ﬁ”%P%fit%@éabﬂ rEipehemiea RieBippiytsirascta, 1131, 253-360), B.
stear&%aﬂ%ﬁmu§q‘dpaé4kﬁd4lggg) o BURATRS (Wtﬁgﬁmzzl) i SI ns,

ecially those derived fromBacillu

pen ?@W'%@b“' liRanst Yariagfsnsusar 2% Hisg, de§%‘?‘?q IS WP $8¢5249, WO

94/o1$l4h>t EPi g0 22$4EParado Sqtobt IW@sgenséfaa (Wesgas/iobesh, i woNBs5/30744, WO
proteases ar e

our2507p IR 50 35wt W Aok SR BD G, e

FUSAAdEd) Bﬁﬁétﬂé‘%ﬁ\w&%rélbﬁ@' ahﬂ‘/oV‘@et%?"lrQ:ﬁ%EOthog@ ofB8ctd¥al or fungal
94/ 25583. Exampl es of useful pr ot eases are

origin, Sheayaedy H@gtf'lefj @é@rqtﬁmmg@@ﬁ@m@tammre g@)@@ﬂlémytﬂéﬁs include, for
examPf, HihtOampasbsVebiBRed 4PsR . BRTRECE Y oy shdtfal ViR B. licheniformis,

with substitutions in one or nore of the follow ng
descrifiggljin moRe detaiyin GB 1,299,838 87, 97, 101, 104, 120, 123,

1€Ez(em]}97é% oﬂ%eful %@Ias%%sarezﬁ?e vgﬁéhts Zeacand Y 4nv03D4/02597, WO

pases i nclude those of bacterij

94/18§fl4f W,QJ gﬁlzgﬁ?glqm \@fﬁ)e%/@%c}q@, esprsiplly itag) vaianty MtglsHbstlltutlons in one
or m@r@gif Wfoﬁgwlﬁygp%@%néﬁ% QBC’GOEP'%E; @mrmbe%@ﬁ 54585611181, 188, 190,

ases_incl U ases_from Huni col a (synonym
197, 300 ORBr 045, 2845304 B0 291, b de (T | amie nosus)

a%ellu%ﬁeé@&@@l@/ ééﬂﬁlZégs md@@wbp%@&“%l o@'?éiﬁédl Reidinl Themically

068 and EP 30 fromH. insol ens

mociask o PISERI iSRONestY) o505 2% InpudeicHishE Pebizses iaclydle celluiases

from fHe nBra BAGRIs! anﬂfnag’ HL@ﬁl@HIQOPus%ﬂbmg ehRRvisERcRKbnium, e.g. the
P. cepacia (E P. stutzeri (GB

) (
fungai cee,l fases pyoduped frpmdﬂ@g@eﬁgnsq@@uwﬁﬁméth@@ thetrpeghila gpd Fusarium
oxysﬁd?ém(&(@lo%éé%b@4 ang 3@5\@ 98/5254¥07%3, u% 5 169?9?8‘%9 Gz‘-ﬁ‘ﬁ7eﬁ757 and WO
WD 96/ 12012), a Baci | l'us I'i pase, from
89/0 Btl lis (Dartois et al. (1993), BI ochem ca et

Qé‘lél Qlléﬁ ellt].tl% 9 ik e%@l@in Br neutral cellul ses 3%19 colour care

rot 744992 or B. um
beneﬁn/ Emmys OUSH@T Cel b eage gelulasesadascikad mnEB & 48%H 284, EP 0 531

7
372, g\n%§€/ép 2 ??g/i%y&%g%@%é&md{% /%éfngzﬂe@ﬁa&/\% cBRI14% Variants such
as thosg 3tpearbed\n Q) 2467498, \RE 95534295, URDSEET 0461 3JS \Re§86,593, US
5, 763955406@5 %5?2@711“9\/87%5?7% an&@%k@%{@ 2ogoui t abl e

anyl ases or beta) 1nc ose of

bdrar @ﬁ¢a§|es/6}x1da§ﬁ@a$u1table| @Gfﬁde@%W@QSGP%/'nﬁ\ydﬁﬂh@? @rplant, bacterial

or fur&ﬁ?{;ﬁ%ﬁ‘ @r?@hﬂﬁg/;rggd T@bt é‘ﬂfrﬁ‘?ﬁ{ @n%r?%g%ﬁgﬁg tngwhﬂggﬁﬁéded Examples of

usefuBperaxidases mcgideaperp@daws sqrn drapriees,B2.91 fremeRi Piverdus, and variants

theregﬁééztﬁpg@ﬁleﬁcﬂbéﬁ)fn%@)eé zimnm@gémg@@z %ﬁg @@%ﬂ%%% of

ases are t e vafiants escri
9zﬂ7r©25mrgembenw%} &1 be ineludm) hB&7detergeanmt \gomposition by adding

sepan%?é %ﬁél%ées %8&3%1@ Io%{%t&eml\sreg %;rﬁeém dhby %H Ht gcgﬂlﬁned additive

6S|t|ons
Comp]'_lSIBg a1@6the3g4anz31m& Am@erggsuaddﬂﬁ@ of imgnvg_rg@n ggoa; separate additive

8
or a i F st Beorfitec 2l o Qrandie, i S rn? B Preforrd
deterperttaaditiue farmufalings breogliagilatesCingpariicldrynon-dusting granulates, liquids, in
-35-
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nodi fied or protein engineered nutants are included.
Suitabl e cellulases include cellulases 20 fromthe
\N@QMEMGWBHCI||US Pseudononas, Hum col a, FusarPCHYPK2004/000399
|un1 e.g. t he fungal cellul ases

i
particy Bﬁtasﬁﬁeqll%'ﬁ{si-ﬁﬁ WEP% i nsol ens, Mycel i ophthora
t mmrmehm raamnbtgyww uén prédE0E gMm &5 8%@@8@'% rUsUSn 106,991 and

3 ) US5691 178, US 5,7
4661453 S Mey %395@'@ E%ﬁ@@‘ieglthy”@Ehoﬂad‘i“@WBe'PltUPa%rbsEW'eS of waxy
coatirighthatdriel bRe p@[y(éiﬁ\ﬂér‘eﬁl'oxi@@} |pk6@§@3(dbﬂ)éltm&brfé9|y@é'lr FERSCwith mean

5 benef.i s .of such cellul ases
mo'arc‘g?'gﬁtlsa%feiosogegx%%d sthpxpipled nepylphspols F_l’lﬂVU‘QS@‘im Hy 30 50 ethylene
OX|deWa|t96éth&»2ﬁ&ed \EtyP 6Ic3ASO T M&kﬁ’ﬁ{eoﬁl%ﬁbl c@mﬂﬁﬂs msmmpi @é 20 carbon

as those describ

atom%gnq)ﬂ)y% er@V%rgl 1%;&3588@ Viengsoxiqe, @nitsy datty Blgghq;gg‘attbgcnds and

mono® .anb 3di2aAd Nl &hied 4f Fatty\BcidS/ Exatples el fllm-formlng coating materials
?‘BS/ Oxi dases: Suitable

P
Su'ta%eece[%x?@ig%@ﬁow GHELEE) T aust s oven Bl Ght 14§35 o Howid enzyme

prepa%mﬁﬁ ey gl lnﬁéh@é be StASIHE 31 d‘ﬂgbfdo%l Qﬁclpégtp%;ﬂllene glycol, a
I"'es of

neere&gorim % re i nclu
sugar g ygricalcaol; lag ﬁéPB‘S&‘? a4 cSoRrPioe Biatiehed megods. Protected
enzynhdsofiaybe 9rerpereﬂ@~,co wahé Aidttod didtiiseafin P 2380518,
descri ped in WO 8, WD 95/10602, and WO
oahe HoRT e“’rﬁ%’“ﬂ%ﬁ'@‘?’b@‘ & UNSQURI FY Re 1 BEY FORMENIBBHIoNm, 8-, a bar,
a tablél?b@fogﬁaf aC@ﬁﬁmél 4 Rgér,’cg*by aaﬂdidng I|q§i€%%@gé1taﬁ§} bé ¥88eous, typically
t ai ni_ng

enz
contalgwpﬁgg Oa@ éﬁafe?r\?é‘d 030 éb‘?i:ﬁ?n'g ﬁﬁ'ﬁefﬁl <pr sy~ QW@QES -enzymes.

ATHE tietesfiht caipbditiorecohprisBs ohé‘kSﬁHlbl*é’éhrfdcta%ts %rﬁ&ﬂﬂé@ﬁ@ non-ionic
additive or a conmbi ned additive, can be fornul ated

mclud@ggsergsooé@rgq%| aignic @np{qﬁtﬁa‘gomg agd(gr ;Zpvittesiopic. The surfactants are

typlcaﬁ‘SF eesntefl a sl 6 s 0. BHE 0% &y WidA | ations are
nul ates, in particular non-dus g granul ates,

ndacluded thersin iy GRiEIEN DN LRURlyIIORIED TAMOBEBE Y % to about 40%

of anp@’ﬁém@léluﬁéctéﬁtabuél'i é§‘1m|elaﬂlélkg%en%ne%lﬂfn%\{eesalpha -olefinsulfonate, alkyl
ust i nIgﬁL%ranu at es may duced

sulfat%“ fggy @ét@ao fate)g amgolggtmowalfatg, %:pndfgry %[%éﬁqq,ggfonate alpha-sulfo
fatty a@féltm@tﬁwésl(erbﬁk)ﬂﬂé\teﬁl%nméuﬂaﬁlsggiﬁ JfBeyM in the art.

| es of waxy coating materials are poly(ethyl ene
on@@)m%W%UB?@W( fb6|d§%aetr9f§nté\ﬁb@w&m0nt@|z@)owbwt §e24h (Eabout 40%
f rm,l,@{_ ! 1 t ;520 et e

o miorcpe Shcaht S 0y O e s
a'kY'PQIIMQ'Y%OS'd@t rEvipireteaminecyida ethruyiated faitniasid mwpaﬂhemi@mlde fatty
acid rﬁ&iﬁeﬂiaﬂ%lafﬂld%m éb?yhgg gaﬂ@f RAY o ARy I‘?-QcWN-%fkyl derivatives of

there are yl éne Oxide units;, fatty
9|UC°S&1"B%69'§CW“§?§9 acids; and mono- and di- and

t Thabiyerjent ﬁr%y%f)n'faﬂ 6-¥53 '0F1§ defe%‘%ém lbGfde?lor fchg\ETe%ﬁg 'Bg'égt such as

coatlng materi al s swta plcatlon
Zeollt%ealph@%?ﬁﬁtequ@l@hgﬁﬁé\agﬁ v@lﬁpsphor@e 14:88@9@6 Lclqaied ritiiopriecetic  acid,

ethyleﬂéﬁn%fﬁ@%’tr@hb&ﬁsaé?@ %9!%nétﬂ§ﬁ1ﬁ’1@ﬁ§nta?€et|§ta¥ﬂ lél@ﬁdopé{lkenylsuccmlc

ding a suc

acid, @U@éﬁs‘@a&ﬁﬁilla)’qf%%ll'@tﬁc (Eed- So@frpm |étf?!é}cdfist'}\ccor d| ng to
e‘?ﬁ@b|de‘§é}§§1t”eﬁﬁ9dscorﬁ;5r%feecbﬁﬁ dc?rg osm B Examples are

prepared accordihg to t
carboxygethyleliuipse @@W@/ﬂryéqwrob@mbs|p@iyo|(stbylemew@ly¢w)enmlxdwnyl alcohol),

poly( vﬂ%y@cﬁné R- (%Hé ﬁﬂ%‘ﬁgﬂhgmﬁ%észt% eemorp% a@ﬁrboa/lgég sFéh t?? | Biyacrylates,
malelc‘émnéucgémcqmvmes a@m@uwtmetmprym/awhqacwbomaivmensg up
Uphe/ Qetrgint ?ﬁa¥aébq1 dée? %?%Ié%(?’nr r%a%?en? %hY&ln%a}(rgcromgnse a H202 source

non- aqueous osition co

such @ pefbpets o frgreashanate whicbhmeppebenmiimed with ca pemldbfdrmlgg bleach
sem - pol ar and/ or ani onic a?éi/ or cationic and/or
zwi tterionic. The surfactanls are
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typically present at a level of fromO0.1 %to 60% by
wei ght. Wen included therein the detergent w ||
waiswalibgzstont ai n from about 1% to about 40% 2BCTDK2094/000399
ani oni c_surfact n uch as |inear alkyl
activall Sueat | GRSy EBRIEGITS: PhEgtanGHakbengpRgaultonate. Altematively

the blééd:ﬁ"r&?g systdnaiay o@hﬁﬁb@ befttyddidseof.e.giltkdBRlde, |m|de or sulfone type.
x sul f? segondar al kanesul fonate,  al p ul fo
e\ enzymg 55&@? %rpch,qltlonoq Ee R%ngnjg@yntpe:stabmzed using
conv@mbﬂal%ltatﬁllz&@ adéh@l eIQWCé %dl@dl dueR fa%'pﬁomf@ed@lp&ﬂ Q#‘f@lycé\ﬂoi la sugar or
n% a}] ‘gonta}%n fro mda [) 2% t 0 .about
sugan et factgisick ReHcApcodcn bais &1e dRpyaYS. rﬁ)szynataéomat'c borate ester,

or a pHnyl kdrere lackt deppstiat %sch - ﬁin’fﬁ?lbf)éﬂ BbimRSadIE, and the composition
am_neoxi de xy[ at e aci
may SR e e A e, VS o e ern /S oatredts.”
pmhﬁfdéﬁrgém rﬁé%dlbo fcahtalh etBbdcavifttonaPletbh }/|nﬁPéoﬁ’éH‘Eé/ buch as e.g.

deri yvati ves of ﬁ:i ucosani ne | ucam des"
")

fabriceandiigasre Relydies fayen RIS AU BURRGRISOr D LANticRgFrogiPn agents,
sml-s@é}d@biﬁﬁldwn%g%ﬁﬁ-sﬁﬂleéde@ﬁsm@@@béﬁt@ dydisPBastBR@dés, optical brighteners,

{ hos ate carbonate, citrate,
hydroi{ ‘% ?%Bksﬁér@w%&% 8 P% umegy et hyl enedi ani net et raacetic

a¢ti id ,at %rﬁeht’ bcﬁﬂ@’hbl‘a&i@ tﬂﬁﬂﬂﬁhé‘@l@%‘i‘?&t %?h‘@osn%ﬂlfé’ hny @ﬁzyme and the
i cates or |ayered

lhe% @uccbn aci d, sol ubl e si
antmigrhia) 4o ReRtideg of thedneentipRrmalke AdIgd In-PRAMRMNE FEERPOREIRY to 0.01-
100 rﬁ@ﬁpéh:%ﬁme) |Q>téi|ﬁ pePlier Bf)lAMQR?h?aurEﬁ@f@élW 0205210 mg of enzyme protein

[ ul I I
per lltggg)ﬁ éﬁnzq%)/ y%’gﬁ Br e l(y\g }T§|rn/é|rc]> gﬁé\{rn;\eo pII’Og[ngQ eper Ilg—zr o¥ wash liqour,

and rmlt Wevaramy PYI-i g é-Nzpnb PRdtein Pl MéNbFWééth@@nZ ol e),
ycar"g‘gc‘}(‘éq ates such as pol yacryl ates,

m;]h@la@} '?'(Poﬁ’@ieat'c@?pﬁlt gnt&ndnp)éagg,lpgnally be incorporated in the

deterd@it FerRiLIdtiBh £ Hi8EIbYEd iR VRO IF/E7PD2 MRS herEB§ itk Sir8@Btas reference.
may contain a bl eaching system which nmay conprise a

H202 source such as perborate or percarbonate which
MYe DPeeRPNERIbNE il tir RIBEGbed Hy Ah&FlIBWNEAEMplesRni¥Pshould not
2004/ 108757 PCT/ DK2004/ 000399 acti vator such ‘as
be copgityedasdinying the sepraipihe Kweption.
nonanoyl oxybenzenesul fonate. Alternatively, the
bl eachi ng system nmay conpri se peroxyacids of e.g. the
am de, imde, or sulfone type. The enzyne(s) of the
EXAMMLES gent conposition of the invention nmay be
stabilized using conventional stabilizing agents,
e Chiemicglsy ypgdIass beffera aner syistrates Wekec sPmptergjaly pepdotts of at least
mmgeﬁH%%Heor 5 sugar al cohol, lactic acid, boric acid, or
oric acid derivative, e.g., an aromatic borate
ester, or a phenyl boronic acid derivative such as
4-forny|pheny| boronic acid, and the conposition may
be formul ated as described in e.g. WO 92/19709 and WO
EXAMRLELD708. The detergent nay al so contain other
convenglonal det er c qttbnoredle.ts h .
] hq aclivily evaluation of g aplirperobigl ¢

suds suppressors, anti-corrosion agents 10
Clonisoi | -suspendi ng a I.e]nt 2antl -soi |l redeposition agents,
—%@L@%M@,ﬁe@@—cal bri ghteners, hydrotropes,

t &r oridshtol prodimiet the aintiraicraital oolypeptidetGen2 (SEQPIENOR) for antimicrobial

activi ST ol Serid v dPate SeenBrgRbany deterB ipfiothe expression
vector pEEGMbH-ONovagsn Ine. )avldedyntnetargmnwﬁ cargtitugspon dpétﬁfldaWy designed

protein per liter of wash
°"9°“PF'88WSQEP%E@%&HE‘§ gg% 10 mg of enzyne protein 15 per

liter of wash liqour, nore preferably 0.1-5 ng of
enzyne protein per liter of qwash ligour, and nost
preferably 0.1-1 ng of enzyfe protein per liter of
wash |iqgour.
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The anti m crobial pol ypeptides of the invention may
additionally be incorporated in the detergent
wo oroabgrsT ons di scl osed in WO 97/ 07202 whi ch i BCTYDK(dy/000399
i ncorporated as reference. 20 The present invention
Syntheglc]gst?? RRGOINGSEENHRFPIP NPeAH)ol | owi ng exanpl es whi ch
GGC shwufre Acot Adre ctemgr ared cas doemAa Aga tdre swmopea afatt e cre TAG
¢ hnventioon.x EXAVRLESk 25,Chem cal sxused as byffefs @nd;
substrates were commerci al products of at |east
reagent grade. EXAMPLE 1 30 C oni ng, expression and

Primér¢ (SEQUY Ney:abyiati on of an antim crobial pol ypeptide

' 0 [ ene _encodi ng Gen2 In
rrragnCRA rer R o IRt CrBARERtl Riiiecae eeconnn
AAAGCSETEA PANBIZYGEDrCRARATEEAaE OAIRNTT acti vity assays, a

synthetic gene was nade (see below) and inserted into
the expression 35 vector pET31 b+ (Novagen Inc.). The

PrimerQ (BE@IDIN@EAE was constituted by specifically

. ) . : . o) -
T 08 T b 2007 00a00 &5 nrcq ek foRaTTeCT
CAGCEREBET Ny CEERSCABEGAGSANCIE AATAREC CTG CTG AGC AAA CTG

AAG AAG GCG GCG AAA AAA GCG CTG AAA CAT GIG CTG TAG G

LLSKLKKAAKKALKHVLSPrinerl (SEQID

NE&nzgatigigagticnaeiAlaningaestricioncamtionnplesss & val) enabled
ot GTAGCTCGASGtATTAi&r-T Pri r?efrﬁ%s(iisEEéQi_;g@%tﬁ%%g@:T%Standam procedures as
describst AxTthy cisstwendisw Engiend BioiebsdasiTAlrstrodadaroiordishave been

] WREe Cg;g{kf%ﬁgt Q%)ATCT G AATAAT
descr}é%?ﬁr%ti C d<| gestion o CE'I anki ng -}Eést ri'ction

endonucl ease sites (AIWNl / Aval) enabled us to clone

Trandiéthiatisy BhAELbresS6RBf B8ndinf SN construct in pET31 b+

(Standard procedures as 15 described by the
mareePERinane pETRENT mag| tiansfapngd dble Fneol) Nopablug tagndrscdbed by the

mant.ﬁééﬁsr@lc &aﬁ%ﬁ%ﬁ%ﬁﬁq \glggél%?g%%do%@g‘%@‘%ﬁﬂh CoRMHsI@HAGEN Inc.) and

ritsch, a mat i on an

sequgncetl &y abiomaied sequENLing Esing plasni epgdiicruimers Kdned-angdyimer4):
transfornmed into E. coli Novablue as described by the
20 manuf acturer (Novagen). Plasm d was prepared by

Primer® fpFQ@QHD MGid1)Col ums (Q AGEN Inc.) and sequenced by

TeeTaUL PR 6dcseoMEREd Nng using plasm d specific priners
(Primer3 and Prinerd): Prinmer3 (SEQ ID NO 51): TGCTA

GTTAT TGCTC AGCGG 25 Prinmer4 (SEQ ID NO 52): ACCGT
PrimeM{SER (NS:54)T CG

ACCGT AGTTG CGCCC ATCG

Plasmid was transformed in E. coli BLR-DE3 according to the manufacturer (Novagen).
Bacteria were cultivated in LB media to ODgy~0.8 and recombinant protein synthesis was
initiated by 1 mM IPTG (Isopropyl beta-D-Thiogalactopyranoside). Upon 3 hours of induction,
bacteria were harvested, re-suspended in 1/10 volume buffer A (50 mM Tris-HCI, 1 mM EDTA,
100 mM NaCl, pH 8) and lysed by pressure disruption (1500 mBar). Resulting pellet was
washed twice in buffer B (50 mM Tris-HCI, 10 mM EDTA, 0.5% TritonX-100, 100 mM NaCl, pH
8). All standard protocols have been described elsewhere (Sambrook, Fritsch, and Maniatis,
1989).

Purification of Gen2 from E. coli inclusion bodies
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Plasm d was transfornmed in E. coli BLR-DE3 according
to the manufacturer (Novagen). 30 Bacteria were
W(amomumsed in LB nmedia to OD600-0.8 and recorrbti:TraKn004/000399

e|n nthesis was initiated by 1 mMIP
%’y'lyesware%ffetnﬂ*??@esvwww%6@nta'@7d P%@ﬁ?’ iBclygign $odies. To

Ilberatl'af th&%@ﬁﬁdeoﬂirom hRE tres1i fusimr Baﬁ@rV9§|Hi%ydrél?51§ Wﬁé)se?_)@ﬁgrmed on an
0 vol ume buffer A (50 nM T
engmfgr@d ,ﬁap@@sneplpfrwucgﬁaxl feymipglinip the €88¢ eaceding 02 dRclusion bodies
were (ré—'@@@péﬂiaéd Jin 188SHiM *s&ﬁurﬁeéHo@bheYt@E HV@éﬁgﬁd tiNduBBtedNovernight at 85
buf f er %go mM Tris 5%
degreps; ¢@Iiks-1G65uIdRD Wrngtan* cenrag@dsseptlﬂlm (PAEafgag)d The sample was
neutrﬂfz@él BY Rld8ing a0 MREdbAIRS 9ﬁb§gﬁatequﬂe‘}@§)r h OrRARY ﬁ’@ﬁnrate the peptide,

ritsch, and Mani ati s, urification of
the P?F}tGﬁM@S treated Wil e gAYl %ant'da%as' m@d@ﬁw@rw The maturated

peptiCTHR2 QOAfIRIB 98y  HmssRPbéImtRs Ubhd NGurte? dﬁdﬁﬁe@b‘%\}e standard

urification contained purified’inclusion bo
chro qt%?%’?'%pf‘%ﬁ’édﬁdféﬁtl de fromthe KSI fusion partner, acid
hydr ol ysis was perforned on an engi neered Asp-Pro
S|,te, |ntroduced N-term nally to the gene encodi ng
= traens(MIg) syspended in 100 nM
SMthﬁl mﬁwtcﬁ%nﬁé\#ﬂra%oﬁé cﬂnéehi‘%ét@é{el%f RE BHg, @étlon -adjusted

rees. Cel sius. Resulti ng? super nat ant cont ai ned

Mue"ﬁreb'n Oa\e roBnEVB) 3y therimicroliiol & t\mg assayit Waereye §HR), was used with
dlﬁer@fﬁdmaglfléélfén%§% N:fédﬂwsﬁiﬁﬁt 9 bBIBwlZrnd) selbiclr #R¢ dr@anlsm was
urate the pt i de he peptide was treated with
Pseu@qmﬁwerméﬁﬂ'p@aégésﬁ) (fromB. lichenifornis). The
mat urated peptide was confirned by mass-spectronetry
and further purified by standard chromat ographic
Tablegh. ocedures. 10 Eval uation of M ninal |nhibitory
conce 0 MTC) Mgl T nhibitory concentrations
of Ge fsafé ’éélﬂéf'%rm ned udi ng cati onM& MY Miel | er
pMHgY nton broth (MHB) in the |mcrobroth diljpgion assay,
wherein MHB was used with!| different noditjications as
MHBJIepiSCrhdeIg%ﬁ Table 1 bel ow.| The sel ected 4035t or gani sm

15 l‘bBUUUIIUIIdb acl U mosda \/—\IL;\./ LIOOO) Id.UI e—1-

MHBrk Blumiap, Serm iU MG n1) MHB 15 M6 + 1.5 mM
MHER 23, ﬁgnar[ggl@ru?n Humen Serumi Albunmin (1 nmgjgi) 36 MAB +

10/n uman-_Serum 28 MHB + 1% | ysed human fed bl ood

MHB:eH%SIy%I thT.lBl mdut}l@dda@blltso pH 6. 5 16 I\/H&eadj ust ed to

.9 10 LU r\||||||g KIIICllL.b IIIC lcuc UI t\llllllg UI
MHE&qut%g: RI2B&r i ned i n MHB usi ng Pseudontfhas
MHEﬁﬁi:ll?&éJ]fE) 5EATCC 27853) gs the test or g%wl sm The

erlLa \Aprp iLncubated wiith Cen?2 (at M._C

Killing kinetics

The rate of killing of Gen2 was determined in MHB using Pseudomonas aeroginosa
(ATCC 27853) as the test organism. The bacteria were incubated with Gen2 (at 4 x MIC
concentration). At different time-points, several dilutions of the preparation were plated and an
estimate of viable cells was determined (CFU/mI). The results in Table 2 indicate that Gen2
rapidly Kills the bacteria, with a near 3-log reduction in CFU within 30 minutes.

Table 2.
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concentration). At different tinme-points, several
dilutions of the preparation were plated and an

westouires787 of viabl e cell's was determ ned (CFU PC)/DKI#08/000399
results in Table 2 indicate that Gen2. 25 ¢

kills the bacterfia, with a near 3eFufmkeduction in CFU
wi t hiTim@0 mi nut gs—Tabte—2—39" W0 2004/ 108757

PCT/ DK2004/ 000399 CFU fPntrol ne Control GenZBeR? hours
TOO0. §00 TO00. 000 | 0.5 ho 0.000 115 1.5 houls
300008750 24 Hour s > 10%8P 000 < 30 anti a1 o
actoglhwrsby Radl al Di ffm@@g@uAssay MEC) A madsfi ed

voarcli nn a \ hi ad Nt an Al hac - haoaon
Vv CT T Ol UI VI UUQI UIJI | oIICU T Ul. UL Ul TTAS MCTTTI

appl-bdguisn the et ect | oﬁOO 80Of antimicrobial &ctivity

(Ce et ar ., [(1991), ensitifve assay or
endgég% ant Lim cr obi E1OBQ§P pepti des J Irrm%r?bl

Met hods 137: 167-173). Target bacteria (106 col ony
formng units (CFU)) were added to 10 ml of underl ay

agar ose (11% I ow el ectro- endosrmS| s agarose, 0.03%
Antimiorghyialiactivity b gl (iff Ry SMBLUm phosphate, pH 7. 4,

SM@ %,egee &h%%ﬁevn%@ . | nsoﬁﬁlﬁéadbﬁjéefn '{p@llé’cﬂlgqrte detection

of arttinicgebialP@ctivityr (h@tsemsaédalt,o(wak)s Witsa esensitiveh@ssaydefdragndogenous

TP FPTYR o g5, LS00 40" cony

formirige LisitsuéGFLB) waem addegthto 6 enl loAyndersaypagarese (o ﬂqyp elagtio-endosmosis
t he t in £ t d , %
soerokp Do Tl BRI oo BBRECh A7 £ degroes oot

Susp@tsﬁm(rvmgsalmirfm ar an dTE@RIDVEEtrisDishi(Bectgn didHirsondsabware). A 3 mm

Gel Pgn rgﬁgs{a%%%%ﬂ oagtg?(e gg(%ﬁ nrgtéteqtg%@ayqagéq eny(:x{ﬂé rtgazng Ifﬁ"‘harmama Biotech,

Swedbn) Badplebhiere @dged i the)holeBand inmbatedra\Badegrees Celsius, 3 hours. An
| ,actjvit .
ovr A SR L B i e RO OBR, AR, 7% ho.

Antmﬁnatilalatdtmty whs aedn as bacdkriall cleering \zohgs Arauaddbe efells. Living cells was

con @0 L P00, 8L RPN 0, S BIRRRBRLS 2 2, o

dlphehﬂf&t@mlturraSrdﬂméel'IUmdlyl bluex aftpié @sdayofevienledrardinicnbibl activity (<64

vamb Bt Ep17 2t P eSSl S FS B cr obi a

pol ypept i des of the invention resulted in growth

i nhibition of the host cells. 25 Briefly, fresh

overni ght cultures grown in RM nmedi um containing 0.2%
EXAMPLEQSse and anpicillin (100 pg/m) were diluted

Q0- folt%{ iinto 150 microliter of RMcontaining 0.2%
E@@w@@w I'lin (100 lag/m) and different
CANeAHYer 8t spitBetdS apfirierob@s olypepiiddliery eRprkS8ed h E coli TOP10
mcrotiter plate and jncubated at 37 gn es s{
(InvitgpeT \Aitsh AEARNGSR -89 MSUCTh @S eRiRsedaly PEMRIES! FbiTteBRtgnal patent
apphdé&ioﬂewf®0793m43®|th|5hﬂﬁaranﬁdm&§ﬂm€ﬁ ExMessiohi 6f apy antimicrobial

reader (The
polypeptides of the mvent|on resulted in growth inhibition of the host cells.

Briefly, fresh overnight cultures grown in RM medium containing 0.2% glucose and
ampicillin (100 pg/ml) were diluted 300-fold into 150 microliter of RM containing 0.2% glycerol
and ampicillin (100 yg/ml) and different concentrations of arabinose (0, 0.01% or 0.1%) in a
microtiter plate and incubated at 37 degrees Celsius with vigorous shaking. The growth curve
was monitored by measuring OD450 using a Bioscreen C Microbiology reader (Thermo
Electron Corporation) at intervals of 30 minutes for 14 hours (see Invitrogen protocol of the
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30 Electron Corporation) at intervals of 30 m nutes
for 14 hours (see Invitrogen protocol of the -40 WO
W(2®®411(1ﬂ787757 PCT/ DK2004/ 000399 pBAD/ gi |l A, BPGrmKQD04/000399

0 for, buffer and ned
PBAERE &8 o A 8B i 3450 Q1 Tauip sl R Bradioseraasiton).
c anwp@t:euiages of bewéin thhibitiontwad IR fsed asemy encP{)mﬁta@b measurement

di.v th i nt OD neasurenmen
of e=EATBIRICYOEE By e IR piRE PR e iEmotamirion Deey el saefaining the
CONtrnU\Yetthnlanémnlm}phéO(by 10D.ETHeooMBllA id BetfbIRWIMY: | owi ng: C 5
sa L%HLE(% 00 1- control vector OD - bl ank
(1_ cigrpgsponds to the OD of an enpty
OmtrQIVth’r@rﬂﬁ)ﬂdnlamq@ equences of Gen2 and sel ect ed
h rg(v(gs nthetic variants are listed in Table 3. 10
W erergﬁ? ﬁ\%ﬁﬁ?%@?@@%%ﬁf@ esply@edwt h i nhi bition
Grtnstamin® iclai delg@énces [Bf ¢l
in Taglr bi nose ar agbelhnose (9% {'QQ’“Q&Q%%@%EWE\A %%%@W\@gaasare listed

1 48 GLFTKLRKATKRI LEHVL 3 81 87
GLLKTI RKKI KRVLKHVR 4 96 99 CGLWRKLKKALKRAVQGVR 5 91 96
Tabl SKLG TI KIAVKHIR 6 98 100 GOGWSKLKKTAKKLLQRVL 7 76
GVLRKLKRKVKRTLQHVL 8 78 88 GLFSI | MRAVKKVWRVR 9

%T%‘%%‘\?L% g%“%}éé K?J_V\L/EKL L Kérq_wu h'bﬂo\rrglémh inhibition
GLWRKLRRKAKKVLQHI L 13 94| 190 GEE'QR,@F@?&# LKEPIRg 941% 2
88 GLWNMLKKKLKKI AQE R 15 88 a@PINSRE MKAVKRRI#pinese1 6
29 99 SULLILEVEAIVIOM 17195 39 (gL LI KT Kyan
GLL%E%@&K@?&%@ER%E&%'“9'21'\ GLVTLIHKKAVKNALEDVL 24 98
GLFIRLRKATKRILEHVL 3 81 87
GLLKTIRKKIKRVLKHVR 4 96 99
GLWRKLKKALKRAVQGVR 5 91 96
GMLSKLGITIKIAVKHIR 6 98 100
GWFSKLKKTAKKLLQRVL 7 76 82
GMLRKLKRKVKRTLQHVL 8 78 88
GLFSIIMRAVKKVWQRVR 9 97 100
GLLRKLGKKIKRVVKHVG 10 98 100
GWFNKLKTKIKKTLKHVL 11 72 90
GLLEKLRKALKRILQHVL 12 91 97
GLWRKLRRKAKKVLQHIL 13 94 100
GLLSRLRRATKIILKGIR 14 72 88
GLWNMLKKKLKKIAQGIR 15 73 88
GLLSKIMKAVKRTLKHIL 16 89 99
GMLIKLEMEAKKVVKNVL 17 96 99
GLLNKIKKTIKRAVQHVL 18 76 92
GLLSKLKKTVKRVVKHVR 19 84 99
GLLSKIRKKLKRVLQSIR 20 77 04
GLVTLLKKAMKNALEDVL, 21 98 99
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GLLRKI KMKAKKVLKNI L 22 72 83 GLFRKLRKKVKKVLKHVL 23 91
WO 004@47ST LKRKSKRI LKHI L 24 88 96 G LN | GRAVKTRUEBKRI02500399

Q7 Q0 G L SM_GKAVKRA\/ /26 Q7 100
7T S AL OUTVIEE A YT \VI\IV\V\{!I L™ —\J ~ T E"A"A4

GLLREIKWRIRRRIKERVAIORI L 27 84 27 | GLLSKIZKAVKNI LEDVV 838 98

TRREARHACKHIC29-5p 81 [CTSRKECKRRKMTRKAYRHTC
GLF%{%MLKW KRVLKzR/P 31 86796 63
CLLEAHERAAEHIUMIOH R 32 91 99 | GLLNKEKRALKKYVKHVR 633 84
T4 ONRKICK

AVKIMVKRVL34-901 99 GLL GKEKRIHKKALEGH R 35

GILNIGL GFAVHINLG 3 TRKAAKI TVKNYL236| 98 9797 GLLRI LKKKAKKALQHI L

37 T CGRIRREGRIVFVR & 5 92
GLL%%%%@?%&EV%&bﬁglFFRML 39 ég 9 GLE KLKKNVKNE VOLPS R
11008 Ak 9R Y LKREI KRTFS%PE'YRV\L 4186 99

97
Gl GEKKELKNVEEHYRW 4] 93— G- SKE-KKAHKRH-CDVLERAWE

GLL%%WII@W\KKLKKKTKMF:%CM 44986 98 100

)\ v TFCRW-—2% 00 SKEKKKAKNAVRNVFCRW
GLW%%I@?;%@#@SUI ts showzgi n Tabﬁé 3 indijcate I%¥
GLL%%MKI@J’M{M‘M all thegpested agpimcrobial g5

nn \/pnntl des—exhibit st ohng a_n_t_|_m_g_r_g_b_|_a_|__a_g_t_|_w_t_y—

GLFRMKMW?S? PCT/ DK3004/ 000388® _CLAI MS 1. 96 _
wﬁm@mcro at rVity;CconprisiTg
GLF Y SR sequence a2 spt forgh in $EQ | DNo 1,
CLL Lﬂﬂﬁgﬁg&_ 13%0:1 he_reof of as east é@ am no aci dsg4

ciliv] £

GWLREXZZRAS R RER WG - X7 - X8- X9- 34.0 Xll XQQ X13 X14- X139X16- Z

CLICKI I TR T 1 O M R g LT RO
GWLKILEKAAKITVKNVL 36 98 97
GLLRILKKKAKKALQHIL 37 86 93
GLLGKIRKEGRMFWRVFRRWL 38 86 92
GLLRKLRKEVKKVLSIFFRWL 39 97 99
GLLNKLKKNVKNIVQHILRWL 40 77 95
GLFSILKREIKRTFSMFYRWL 41 86 99
GLLGKLKKELKNVLEHI YRWL 42 75 93
GILSKLKKAIKRILQDVLRWL 43 82 99
GMLKKLKKKTKRAFSVFCRWL 44 96 98
GILSMLERRWSMYCSIFCRWL 45 98 100
GILSKLKKKAKNAVKMFCRWL, 46 92 96

The results shown in Table 3 indicate convincingly that all the tested antimicrobial

polypeptides exhibit strong antimicrobial activity.
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X3 =S G K T, R I, N Dor E 10 X4 = K, T, F, 1,
R M L or S X5=Lorl: X6 = K, G R Mor E; X7 = K,

W($200I4/102R57T or M X8=A K, T, N,RorE; 15 = APCTEDKS)04/000399
L, T, V, Mor W X10=S, R KorE; X11=K,MR, H,
CLA'MS Nor T: X12 = A V, I,. L, Y, For T: X13=L, A G
c FVorW 20X14:K, Q A S, Ror E X15:H G N,

D,  Xl6 = I, A or X17 or
1. A gq]ypsp@dg Iﬁawn,gq@}t@'ugrop@bactlvyty cgmppgsmg\the@msgo agld geayenes as set forth

in SEQNE NOAT 8} A frh§ifeAthBRoAEH éﬁedﬁikés B&Id&ddﬁm{gymmmd&al activity:
are i ndependent ly selected fromD 25 L forns.

2.
G-XrSePypaptsrtel ok ngodht K e div- 515')%1@:‘@ vity, consisti ng

Wher@,f] an am no acid sequence which consists of 18 am no
aci ds and which is extended by the ami no acid sequence
=IRWMWLer Mfherein  the anino acids naking up the

X2_|pqﬂ ypepyi de are independently selected fromD or L

forms. 30 3. The_pol ypeptide of claim1, which

Xs = @i 5% It 8FFno aci ds of anyone of SEQ IDNO1 to

X, = REQH P ’A¢46er 4. The pol ypeptide of claim1, which
consi'sts of the ami no acids of anyone of SEQ ID NO 1

Xs=korl;35 SEQ ID NO 46. 5. A pol ynucl eotide having a
Xe_@L@I;@%lo@Ig sequence whi ch encodes for the pol ypeptide
defined_ -43 WD 2004/ 108757 PCT/ DK2004/ 000399 in any
X:=6fS.dIBi "M 4. 6. A nucleic acid construct conprising
Xg-AhQ ﬁt,l\plp\eg,tg de sequence defined in claimb5 operably
kéd 'to_one or nore control sequences that direct
Xg—/t\,h@ PrloblubtV. 8hooW:t he pol ypeptide in a 5 suitable
xm_@ﬁﬁ K of-E;A reconbi nant expression vector conprising
nucl €éi ¢ acid construct defined in claim6. 8. A
Xi1 =HedbibitharY ohbst cel | conprising the nucleic acid
Xip = cAoqpq nugt Fq)@ﬁ-t ned in claim6. 10 9. A nethod for
prod u0|ng polypept|de as defined in any of clains
X13=1, &, Gt ReFn¥OR¥E conprising: (a) cultivating a

Xﬂ_._q@@rp}ngn@r&émﬁ cell as defined in claim210 under
condi tions conduci ve
Xis=H,G,NR, S M1 VorD;

X16 =V,I|,Aor F,
Z = X47 or X47-R-W-L; wherein X;7=F,L, R, A, G, V, Y, Cor P;
and wherein the amino acids making up the polypeptide are independently selected from D or

L forms.

2. A polypeptide having antimicrobial activity, consisting of an amino acid sequence which
consists of 18 amino acids and which is extended by the amino acid sequence R-W-L; wherein
the amino acids making up the polypeptide are independently selected from D or L forms.

3. The polypeptide of claim 1, which comprises the amino acids of anyone of SEQ 1D NO:1 fo
SEQ ID NO:46.

4. The polypeptide of claim 1, which consists of the amino acids of anyone of SEQ ID NO:1 to
SEQ ID NO:46.

5. A polynucleotide having a nucleotide sequence which encodes for the polypeptide defined
-43 -
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for production of the polypeptide; and 15 (b)
recovering the polypeptide. 10. A conposition
W@Nﬁpﬂﬂ&?ﬁhg an antim crobial pol ypepti de as dePCTBE2004/000399
W\ﬂy ims 1-4. 11. The conposition of claim 10,
in an r‘fher conprises an additional biocidal agent.
20 12 A nmethod for killi ng or inhibiting growth of

robl s co r|S| t he obi a|
6. A BUAioig At SonaIRuh RS GG I 6P e R U8 elsd Rolam 5 operably
linkecBRY 0fé of InfdraTcohtrél sdddienbes]Bia WF6E the PrEdstibh A the polypeptide in a
ising a surfactant and an anti m cr obi al
Su'tatg%l:@%eptl de as 25 defined in any of claims 1-4. 14.
An anti m crobi al pol ypeptide as defi ned in any of
clains 1-4 for use as a nedi canent.
7. A TSEAMBINRH SXPIEFSIER VPRt RRIISHY the icieig aP'H °<9ﬁ§t”dﬁt dgfingdyg claim 6.
1-4 for use as an antimcrobial 30 veterinarian or
human t herapeuti c or, prophyl actic agent. 16. Use of an
8. A rgeRMbINY 55 e”ﬁBWﬁe'ﬁg thrsnugeicrasid parpiiust ‘éﬁ"fsﬂeéﬂn elpig s
1 4 for use in the preparation of a veterlnarlan or
hunman t herapeuti c agent for the treatnent of
9. A methemhifen PrqdyeiBgt 2 iPpertids asy drfined Jpt ary eéeclams 14, the method
compki§ifig:of an antim crobi al poI ypept| de as defined in any

of clalrrsl4for kl||lne% inhibiting growth of
(@) nictifiydingla rraombinan hostes Cﬁ§49'ef.'08¢EWC'PtDT Bryrsien conditig conducive

for pré&ct@wbﬂﬂ@%%éﬁhd@e‘ apd. plant part or plant cell,
beén transformed with a nucleotide sequence

(b) eﬁ?ﬁ?dﬁrr'@ taeﬁelyyeetm de havi ng antl mcrobial activity

as defiined in any of cl alrrs -4. 5 19. Use of at
| east one anti m crobi al i e t| de as defined in_any
10. A gpmppsifioRscoraprising %mamfmlcrobe @plypg@tldwed@fvneaitm|aewf claifs 1-4.

antl m cr obi al pol ypeptide as defined in any of clains
4 in the preparation of a conposition for use in
11. T%mmmposntee@f cw 49, whigh fthenpomirisgs apddditipaaldieridal aper.
(a) at least one antimcrobial polypeptide as defined
in any of clainms 1-4; and b) at |east one fat
12. Asme@mdefqm kiting ror inAtiog qrewvthapf migrebiabgellsyap@prigiag (pontacting the

mlcroBi’aF é’é?fé ‘W(ltg )%'ﬁ%‘ﬁﬁwlcréﬁal(ﬂﬂyp%btldeeé’ssnﬁefi‘ﬁeg irt érgp@f dBiReHa. .

| east one macro m neral The ani nal
feed add| tive of claim2l, which further conprises

13. Agaé!ﬁe?g%ﬁt &Wp@&ﬁé@’con%%i Aﬁtﬁﬁﬁﬁ%talﬁg%d@%n antimicrobial polypeptide as

et a-gl ucanase conposition
def'nqddvlaﬁg050|é'm§d'le4pr otein content of 50 to 800 g/kg and
conprising at |east one antimcrobial polypeptide as

defined in any of clainms 1-4.
14. An antimicrobial polypeptide as defined in any of claims 1-4 for use as a medicament.

15. An antimicrobial polypeptide as defined in any of claims 1-4 for use as an antimicrobial
veterinarian or human therapeutic or prophylactic agent.

16. Use of an antimicrobial polypeptide as defined in any of claims 1-4 for use in the
preparation of a veterinarian or human therapeutic agent for the treatment of a microbial
infection or for prophylactic use.

17. Use of an antimicrobial polypeptide as defined in any of claims 1-4 for killing or inhibiting
growth of microbial cells.
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18. A transgenic plant, plant part or plant cell, which has been transformed with a nucleotide
sequence encoding a polypeptide having antimicrobial activity as defined in any of claims 1-4.

19. Use of at least one antimicrobial polypeptide as defined in any of claims 1-4 in animal
feed.

20. Use of at least one antimicrobial polypeptide as defined in any of claims 1-4 in the
preparation of a composition for use in animal feed.

21. An animal feed additive comprising

(a) at least one antimicrobial polypeptide as defined in any of claims 1-4; and
(b) at least one fat soluble vitamin, and/or

(c) at least one water soluble vitamin, and/or

(d) at least one trace mineral, and/or

(e) at least one macro mineral.

22. The animal feed additive of claim 21, which further comprises phytase, xylanase,

galactanase, and/or beta-glucanase.

26. An animal feed composition having a crude protein content of 50 to 800 g/kg and

comprising at least one antimicrobial polypeptide as defined in any of claims 1-4.
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