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OF THE I NVENTI ON The present invention relates to pol ypeptides havin
antimcrobial activity and 5 polynucl eotides having a nucl eoﬂlﬁjé‘iﬁ%’e%%nce
whi ch encodes for the polypeptides. The invention also relates to nucleic
acid constructs, vectors, and host cells conprising the nucleic acid
constructs as t, " Talo RTETA t pepti des.
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20 sequence present in Pseudoplectania nigrefla CBS 444 .97,
{c) a polypeptide which is encoded by a nucleotide sequence which hybridizes under low

stringency conditions with a polynucleotide probe selected from the group consisting of:

(i) - the complementary strand of nucleotides 166 to 285 of SEQ ID NO:1,
(i) the complementary strand of nucleotides 70 to 285 of SEQ ID NO:1, and
25 iii) the complementary strand of nuclectides 1 to 285 of SEQ ID NO:1; and

(d) afragment of (a), (b) or (c) that has antimicrobial activity.

in a second aspect the present invention relates to polynucleotides having a nucleotide
sequence which encodes for the polypeptide of the invention.

30 Ina third aspect the present invention relates to a nucieic acid construct comprising the
nucleotide sequence, which encodes for the polypeptide of the invention, operably linked to
one or more control sequences that direct the production of the polypeptide in a suitable host.

In a fourth aspect the present invention relates to a recombinant expression vector
comprising the nucleic acid construct of the invention.

35 In a fifth aspect the present invention relates to a recombinant host cell comprising the

nucleic acid construct of the invention.
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Substantially pure polypeptide: In the present context, the term “substantially pure.

20 polypeptide” means a polypeptide preparation which contains at the most 10'% by weight of
other polypeptide material with which it is natively associated (lower percentages of other
polypeptide material are preferred, e.g. at the most 8% by weighi, at the most 6% by weight,
at the most 5% by weight, at the most 4% at the most 3% by weight, at the most 2% by
weight, at the most 1% by weight, and at the most 2% by weight). Thus, it is preferred that the -

25  substantially pure polypeptide is at least 92% pure, i.e. that the polypeptide constitutes at least
92% by weight of the total polypeptide material present in the preparation, and higher
percentageé are preferred such as at least 94% pure, at least 95% pure, at least 96% pure, at
least 96% pure, at least 97% pure, at least 98% pure, at least 99%, and at the most 99.5%
pure. The polypeptides disclosed herein are preferably in a substantially pure form. In

30 particular, it is preferred that the polypeptides disclosed herein are in “essentially pure form”,
i.e. that the polypeptide preparation is essentially free of other polypeptide material with which
it is natively associated. This can be accomplished, for example, by preparing the polypeptide
by means of well-known recombinant methods.. Herein, the term “substantially pure
polypeptide” is synonymous with the terms “isolated po!ypgptide" and “polypeptide in isolated

'35  form”.

Antimicrobial activity: The term “antimicrobial activity” is defined herein as an activity
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9 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,
25 when added in a concentration of 1000 ppm; preferably when added in a concentration of 500
ppm; more preferably when added in a concentration of 250 ppm; even more preferably when
added in a concentration of 100 ppm; most preferably when added in a concentration of 50
ppm; and in particular when added in a concentration of 25 ppm.
_ Polypeptides having antimicrobial activity may be capable of reducing the number of
30 living cells of Bacillus subtilis (ATCC 6633) to 1/100 after 30 min. incubation ai 20°C in an
aqueous solution of 25%(w/w); preferably in an équeous solution of 10%(w/w); more
preferably in an aqueous solution of 5%(w/w); even more preferably in an agueous solution of
1%(wiw); most preferably in an agueous solution of 0.5%(w/w); and in particular in an aqueous

solution of 0.1%(w/w) of the polypeptides having antimicrobial activity.

3B Polypeptides having antimicrobial activity may also be capable of inhibiting the
outgrowth of Bacillus subtilis (ATCC 6633) for 24 hours at 25°C in a microbial growth
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' Fragment: When used herein, a “fragment” of SEQ ID NO:2 is a polypeptide having

one or more amino acids deleted from the amino and!or carboxyl terminus of this amino acid

25  seguence. :

Allelic variant: In the present context, the term “allelic variant” denotes any of two or
more alternative forms of a gene occupying the same chromosomal locus. Allelic variation
arises naturally through mutation, and may result in polymorphism within populations. Gene
mutations can be silent {(no change in the encoded polypeptide) or may encode polypeptides

30 having altered amino acid sequences. An alielic variant of a polypeptide is a polypeptide
encoded by an allelic variant of a gene.

Substantially pure polynucieotide: The term “substantially pure polynucleotide” as used

herein refers to a polynucleotide preparation, wherein the polynucleotide has been removed
from its natural genetic milieu, and is thus free of other extraneous or unwanted coding
35 sequehces‘and is in a form suitable for use within genetically engineered protein production

systems. Thus, a substantially pure polynucleotide contains at the most 10% by weight of

4
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aving ant

m%roblal actmty which has been produced by an organism which is expressing a
modified gene as compared to SEQ 1D NO:1. The modified gene, from which said variant is
25 pr'oduced when expressed in a suitable host, is obtained through human intervention by
modification of the nucleotide sequence disclosed in SEQ 1D NO:1.
cDNA: The term "cDNA" when used in the present context, is intended to cover a DNA
molecule which can be prepared by reverse transcription from a mature, spliced, mRNA
molecule derived from a eukaryotic cell. cDNA lacks the intron seque'nces that are usually
30  present in the corresponding genomic DNA. The initial, primary RNA transcript is a precursor
to mRNA and it goes through a series of processing events before appearing as mature
spliced mRNA. These events include the removal of intron sequences by a process called
splicing. When cDNA is derived from mRNA it therefore lacks intron sequences.

Nucieic acid construct: When used herein, the term "nucleic acid construct” means a

35 nucleic acid molecule, either single- or double-stranded, which is isolated from a naturally

occurring gene or which has been modified to contain segments of nucleic acids in a manner
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signals. TheZ!éc_‘ﬁLF@on o qu%ﬁ%re'g ﬁ%&régé Ii{r)w?%@i {iedéflvr&%?ﬂ'ter%ln n??e?s‘;%h?“rf"ﬁ n.
pur pos¥high & GenirelisrIuegCs sernpransiateds platcedt alom pesit@srelative to trat donitngl deg@bhaen of
t hes copik@ipN | i i f, the nucl eotide seguence
encod na DhuP SEHERGESulh il g Rofinel BB AR 8 g SE BT 4 Poaion o
defi ned her &péingseguensef Whenatsedmerein thehfech *eodinmnbemlensegs anteésdddSto cover
appropgi POSLE relative to the coding sequence 15 of
e DRA"BgEotieeRBefod i ARLY) Sl Hld dfinkasidedbene B e EhEenit or a
pol ypephé deundanes vf theeepsiing: Equ\ah?nats@hdmwmaﬁmm @ ij By am "olpggd irMi@]?ﬁ%acﬁ"
is intep VE C ti seguence I C irectly specifies the
ani no \gﬁlggq‘ssé%ixg%@e so‘fva? Eh slé %f%tsé?rﬁ CB&%H(S@F éOdﬂ%S%‘ﬁﬂﬁ%Mp&é”bg’qWS i ng
sedfuendeNArandyenembinbyt deteptide segliebyesan open reading franme, which usually
begins with r odon., T codi ng sequence typically include DNA,
20 cDNA, an -Ssﬁg,ilﬁgrﬂetﬁ rre\%%rf §8Pﬁe5£%§ee1cfﬂ@n wes r"&%‘?’eérﬁnyl%gﬁ Reolvetent
cont exthe prodsictien of thexppiypssiidenticludig Usle soblinyitest e ptrarseaptit?d pbt-trdrk€riptional
productign.of t pepnt i de_incl udi but not limted to, transcription,
post - t'&'gﬁ@%‘aﬁﬁogtt{?%nnsg%oy]hé%ﬁf”iagg?ﬁ'o ,V’“P?}@h%tf% ?B‘ﬁ,se%%téot"-‘ transl ati onal
modi fi cat i obxpressiors eestet iothe present context, the term “expression vector” covers a DNA

25  molecule, linear or circular, that comprises a segment encoding a polypeptide of the invention,

and which is operably finked to additional segments that provide for its transcription.
Host cell: The term "host cell”, as used herein, includes any cell type which is
susceptible to transformation with a nucieic acid construct.

The terms “polynuclectide probe”, “hybridization” as well as the various stringenc.y
30 conditions are defined in the section entitied “Polypeptides Having Antimicrobial Activity”.

DETAILED DESCRIPTION
Polypeptides Having Antimicrabial Activity

in a first embodiment, the present invention relates to polypeptides having ahtimicrobial
35  activity and where the polypeptides comprises, preferably consists of, an amino acid sequence
~which has a degree of identity to amino acids 1 to 40 of SEQ ID NO:2 (ie.. the mature
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Expression vector In the present context, the term" expre55|on vect or"
covers a DNA 25 nolecule, linear or circular, that conprlseg aiseg {
encodi ng a pol ypeptide of the invention, and which is operably Ilngﬁﬁito
additional segnents that provide for its transcription. Host cell: The term
"host cell", as used herein, includes any cell type which is susceptible
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o T A e, Bl TRl Gk, 599886 By B BlCHPRL el PR SR lC e even
nost pmiﬁéer@bhcly aatds) engst aﬁﬁ%ly asidsh &s40alf @YD nﬁ@% (ihentr @Bﬂsﬁﬁlﬁaeﬁnterestlng 4
"h | . et| es"). n an embodi nen ] ani no aci
sequen Gl oaRFTar-LRBFRS Aol sleRe AR Fb TG orettp Sy Sl SoPhIs)

i n1o palahiirmJécad!s)bsuoatastH}'e:rimmmﬁ ave fra mamacycds 1(te4g1 of BEJ iveQami no aci ds)
such as by f our four amn aC|d

t th t (o e
o A he ke R g PSRRI PRt otlioh s dEenthe B aeche.
aci ds %e&dbné@ of SEEQC;DDNN@ E:h r\auan@afrahamutr@redf,nberaestaigﬁgent &ﬁ&@di ﬂfﬁitit]aﬁ he10
am no ence | ers WO no acl e WO
T ne SRRcopl RNy [ ShReY i eisad: anpodean b Beririge & e areseRd | b
NO 2. Rfv@ﬁtﬁi’rﬁ&ﬂn}(pnsfebemﬂm yeiept irdes opfSHCh®D MESanRta fuRMeNireRired MMiiddRRerithe
anm no variant thereof; or a

ence. | el
f r dgmefte EWQ@ EFWE'ES ?18 ar%&ﬂtaP{HgértBﬂsé’lfggg‘E\/ﬁpf I n anot her preferred
enbodi nent , Thbearﬁkﬁbm&m mdiengfupt the guhgReide of MECTERDNCHRP indEPEndénitnweaCi ds
1 to 4Q of ggg BNgf In a further preferred enbodi nent, 15 the -
pol ypeptrHed ESAPA L f8M%ini no acids 1 to 40 of SEQ I D NO 2. The amino acids
maki ng up tiree ﬁ:@ly}pﬁﬁ‘ﬂiﬂd erethefinddigon Hel @mmypri ;?%lﬁﬁ@[n rmiﬂ@gldv?g\%ﬁmgﬁ?bﬁiﬁl ed

f D L f Th tid th
p(rjlo;npeﬁ&r“’dft‘é ‘d%r {?Seﬁjg %‘ﬁﬁp %t%‘f%gﬂ‘;fae“aé‘gﬂ %q?‘{réenv e wilg- Vé’& %qlniPePg‘?ﬁsaF@M l?er om a

nawratspg@ntrau@ sorerRdWifdrd bl y Brandaty RRRkigdes Hﬂ&Wnbfh tRO SPEFUFh&RIry the
screened for t andar d_t echni ques known in the art. Furthernore, the

pol ype}BP‘iVB%ptG‘P ?fflg’el HYERIIH M ayale lPéeR?F%‘f)é’tye@‘ebQthhﬁhLlﬁﬂﬁg stﬁﬁffrf'q!qengGUCh as
techni ge&srib8HCIA &F. Ness et al. Nature Biotechnology 17, 893-896 (1999). Moreover, the

polypeptide of the invention may be an artificial variant which comprises, preferably consists
of, an amino acid sequence that has at least one substitution, delétion and/or insertion of an

25  amino acid as compared to amino acids 1 to 40 of SEQ ID NO:2. Such artificial variants may
be constructed by standard techniques known in the art, such as by site-directed/random
mutagenesis of the polypeptide comprising the amino acid sequence shown as amino acids 1
to 40 of SEQ ID NO:2. In one embodiment of the invention, amino acid 'changes (in the
artificial variant as weli as in wild-type polypeptides) are bf a minor nature, that is conservative

30 amino acid substitutions that do not significantly affect the folding andfor activity of the protein;
small deletions, typically of one to about 30 amino acids; small amino- or carboxyl-terminal
extensions, such as an amino-terminal methionine residue; a small linker peptide of up to
about 20-25 residues; or a small extension that facilitates purification by changing net charge
or another function, such as a poly-histidine tract, an antigenic epitope or a binding domain.

35 Examples of conservative substitutions are within the group of baéic amino acids

(arginine, lysine and histidine), acidic amino acids (glutamic acid and aspartic acid), polar
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described in J.E. Ness et al. Nature Biotechnology 17, 893-896 (1999).
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whi ch conprises, preferably consists of, an am no acid §eHA\érﬁgg t hat has
at | east one substitution, deletion and/or insertion of an 25 amno acid as
conpared to amno acids 1 to 40 of SEQ ID NG 2. Such artificial variants
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i nteresti ng_enbodi ment. of the invention, the anino acid changes are of such

a 10 nat ur d "EhRfeSERE 'BWﬁ‘PféohéH%mSE‘&‘edprao&ﬁ”ﬁ &8cefing he pelyRaRlde i hadnar e

al t er edntifRiotfal 28Ry fr @l p@e@apgc%%we:@wm PRRLbOSIEREia V‘ﬁ:bFeha' SPGipve
t he t her mal stablllty of th eptide, which alter the subStrate

speci f iN@RYINg \ihe GENENAY SePeH dpﬂt@rﬁmwntheamd@mstﬂrﬁéty @t e gngtionshe

nuger rfcoghGh wmat Dé;&&sh@@ﬁ Mlé’f%lar%tahﬁﬁé fanﬁ{eopsuap%@e% PRt @%oc.%@ﬂﬂé@r&ﬂza to
amno acids 1 to nmost 10, such as at the nost

9, e.gJaByaryH&%7 fSW?o@Fntaaa“Pﬁf?@-’ ¥eer %@M@Wl%tuwﬁécﬁﬁtumsa@l@n %t3518Hé3ﬁnst
6, suchuasnatrnk h?etﬁ&%d@ aﬁe}ﬁét:d%ryerf’%f BOY ¥5fd7, 13868 fﬂﬁbu‘échﬁme r\?etthériéﬂdé‘SDSt

3, such as at the nost 2, in particular at the nos e present
i nvent @9 deaigBatpd flearEEsaoyblreCBRAYEINg a pol ypepti de having

Thus, in a second embodiment, the present invention relates to polypeptides

25 comprising, preferably consisting of, an amino acid Sequence which has at least 65% identity
with the antimicrobial polypeptide encoding part of the'- nucleotide sequence present in
Pseudoplectania nigrella CBS 444.97. In an interesting embodiment of the invention, the
polypeptide comprises, preferably consists of, an amino acid sequence which has at least
70%, e.g. at least 75%, preferably at least 80%, such as at least 85%, more preferably at least

30 90%, most preferably at least 95%, e.g. at least 96%, such as at least 97%, and even most
preferably at least 98%, such as at least 99% tdentity with the antimicrobial polypeptide
encoding part of the nucleotide sequence present in Pseudoplectania nigrelfa CBS 444.97
(hereinafter "homologous polypeptides™). In an interesting embodiment, the amino acid
sequence differs by at the most ten amino acids (e.g. by ten amino acids), in particular by at

35 the most five amino acids (e.g. by five amino acids), such as by at the most four amino acids

{e.g. by four amin_o acids), e.g. by at the most three amino acids (e.g. by three amino acids)



antimcrobial activity from Pseudopl ectania nigrella. The Pseudopl ectania

nigrella strain harboring the gene was deposited accordi ng to the Budapest
Treaty on the International 20 Recognition of the Deposits of § (2606

M croorgani sns for the Purpose of Patent Procedures on 28 January 1997 at
t he Centraal bureau Voor Schi mrel cul tures (CBS), Uppsal alaan 8, 3584 CT
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pregeré’ﬁ?%‘?gtc'B SSFL‘? ta"’ﬁﬁ"gé?ﬁancggig‘l%ggequence which has at |east 70%

f at b: eafrefédy, pUhef polapeptidas dnfe&&t paéiéﬁnt doventias edmprizes theS 2MindodcRi
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By *catnter® ot FROATRO0 adlipenylh Sndid e BorahE g ite sshufhosdet el as
a}] Ieasﬁltsegc?%eotmm n@ye!mGEkS 4&@?3% agﬂ)tbélgdﬁeﬁlrre{dcelnmpﬁerdahle@nggﬂ)tm qamg  of
t he nucl eo ent in Pseudopl ec a rella
(ner o Rireet RBHE SHERE ST apiTuast ) 2aPr S kR MHPHE sRETAERTT® ¢ he
aniino aotnd;orrﬂnﬂummd;,@eptnde‘ eescdiihaqt padhe omDS!het(anplamdeo_ eedudace € pgesedy Iren
ani no %% 33%9 Q%’rg&l{%%&%‘égy%ﬁt 35 the nost flve am no aci ds (e.g. by

five a the nost four amno acids (e.g. by four

am no aci ds)n aesngmn!abwaatas Idesa.meti atﬂawaethanpdﬂg)muélanf (the Onvdhyiot hige bamamo
aci

the antim eptide encodin art of the -
el corr S Eeh LR Be e BN BsBE: LhieR e SPosaeniraiabfas o o
pﬁr ti cudast ohensesitiong deletietan®@ot insédien MalﬂQarﬁJﬁg dacadsm uaﬂga—edlté fiied aniie at
t nost. two ani no _aci e 9. hy. t am no aci ds one am no
LB T RG TSR SAPRISh PY e A P P UNRRSER G BAFR o B o CLEBPTRL
sequenGEquéincalpmntmIFFBeBE&.MdﬂpﬁuS@tgaéHaECBB guebya CBS 444.97. Preferably, the
pol ypeptide of. g g?ﬁ’é’ﬁt’“ I nyention conprise the am no acid sequence of

the anti ni c bt & AL AR ORPRRPT p VENAN (TRIBISSLCP e BRVRRPlIdRY LAY

pr esentantimicrdBtet admyty eatictnbre enddet b nGCBSotdsélient st RRigh MbridiLhifidradry
enbodi nent .. t he pol éR'B tide of the, present inventjon consists of the am no

aci d s&)SHpESE R 3B EIST 7 0e URIRE Ao SUB\PeP R Catsitions i wPEs Bisferpbly under:

pobypepiddien exre@hog cpadition, rhbr% ﬂéfér@tﬂp uﬁﬂes mnﬁ%gw 86§®BEndyNconditions,
Pseudopl ect ani a as described above,

the. poPYRLFRIIErHp e Rl Bish W aeasy BRIPTSae MoET Hie TPy aPEeIA iah
conpr i semgefyafontmbhy with RSpahiriicRbtidedproB&isBR 126 fEbr$ BRUSBGE cbisdting 3% (ifthe

complementary strand of nuclectides 166 to 285 of SEQ D NO:1, (i) the complementary
strand of the cDNA sequence contained in nucleotides 70 to 285 of SEQ ID NO:1, and (iii) the
25 complementary strand of nucleotides 1 to 285 of SEQ ID NO:1 (J. Sambrook, E.F. Fritsch, and
T. Maniatus, 1989, Mofecular Cloning, A Laboratory Manual 2d edition, Cbld Spring Harbor,

New York). . _
h The nuclectide sequence of SEQ ID NO:1 or a subseqguence thereof, as weli as the
amino acid sequence of SEQ ID NO:2 or a fragment thereof, may be used to design a
30 polynucieotide probe to identify and clone DNA encoding polypeptides having antimicrobial
activity from strains of different genera or species according to methods well known in the art.
in particular, such probes can be used for hybridization with the genomic or ¢cDNA of the
genus or species of interest, following standard Southern blotting procedures, in order to
identify and isolate the corresponding gene therein. Such probes can be considerably shorter
35 than the entire sequence, but should be at least 15, preferab'ly at least 25, more preferably at

least 35 nuclectides in iength, such as at least 70 nuclectides in length. 1 is, however,



| east one substitution, deletion and/or insertion of an amno acid as
conpared to the am no 15 acid sequence encoded by the anti m crobi al

pol ypepti de encodi ng part of the nucleotide sequence pres‘@q‘v},ﬂ‘i{n;}g%‘
Pseudopl ectania nigrella CBS 444.97. In a third enbodi ment, the present
invention relates to pol ypeptides having antimcrobial activity which are

encoded by nucl eoti de sequences which hybridiz der ver | ow stringency
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strin ncy conditi ons, even nore prerera naer I STri C
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a po: yrw&te%%éﬂtse péﬂd),ee.@.ebﬁlprﬁ‘ﬁfbofga@rﬂs;%ﬂge m%aec?n?;%ts?%g&géiﬁde%_m femgth, .

co enent ary rand OT nNnucl eot Il aes ] ] L 1, |
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L0285 o LD N o R pak D o T oo Stus a8,
o] 0 O . Sanbrook, E. F. Fritsch, ands, s ni at us, ,
Mol ecul'%He'QﬂEfahP%‘@?“% *DéBB'F%ﬁW'“%’?Gsl(‘;’ SERBRIP Vil 'gcxh‘rd Ss&qt'ﬁg"ﬁ%’u‘dd'ér ,

New York) . Tih@snalele@OiicdBNAESIUEMSE liBfarplpfedaked\forh QuchaotherbegeHieme endyhBe eof ,

as well as the L. no_aci d sequence of S I 2 or a fragpnent thereof, .

may be SGEEA°E oBNPGE B e MU o Pranes RSB T B ATS YMERENERSTes DA

enagdi RgiypeptiHReRdvirte anthaiobthl abliity] Cefbindl orastheN DNA fré@rauzhrahéiSor§hnisms

di fferent %enera or species according tg nethods well known in the art. 1In
parti cimay Pe SFPATiRD hE Q3PS 8" PONACHEMIAS 158l GieLPPRTews t AT OHEr feRaTtien or

CDNA Ofte dHiRiuc8CDINA GFonPRES | IBFarRls bNt&S Qbaratdd IDNA t8ays AN HaRdePO tH SRR
blotting procedures, in order to identity and isolat'e the correspondi ng
gene t BMEPHzed R EHdesE ahother eyjiebledearte) Haisfiaist iBrordeyr oHdantihhe clope o e

sequengiNa RilchsdAshEioRsuhith 888 IDLRO; PIRS At Hatetial viSthe 4PmoBMES] DNA is
preferably at |east 35 nucleotides in |length., such as at rneast 70

nudPeotSaeY 3 ROVBAGMOL 1t is, however, 18 MAX preferred that the
pol ynucl eot irde REoRRsi & #le bRASH HRNME! BBHLESTor thoGRA hat énrgzt&ﬁémgg,

the pol ynucl eotide probe may be at |east 200 nucleotides in le ,

| east 360YeNEE| BOFFEES to P 'abelpgh Rolyaticleatids tpralr Whikh Byfiridizes tontheettpiastide  at
| east 3@Quéhee!spoivh #eSEQND KOG EhdeFVER 10 RIGIry hRIhARGRIEMBY cOSitibHE v I‘Ec@es
pol'ynucl eoti de probes which are at [éast 600" nucl eot’i des In engtﬁ, at

| east TOWNiFEAMR BRlYBIAECtiAE IPErRst Wbridizes vader tBere ¢Rieitiens May s detedtedusing & at
| east 9@PrinTbialeaty dlfs henbaRabin imgm%%@eﬁw&mg;%ﬁ{nﬁaeo%% né’rﬁt?%'is The
probes are typi‘cal'ly |abele or detecting the correspondi ng gene or
exanpl &sediin fhe3pipseni-ront@d Sit is o deei wndegstoe tht rech Phombe acagtamaTat IeBNA1 DI
CDNA | i BEr@pygdar epared from such ot her  organi sms may be screened for DNA
whi ch hybri dC32e$ with the probes described above and which encodes a 10
pol ypept i de Imavimereatind embeditieat, thecpdlynucieotidie pmiveds the @infeemeNanyfstand fich

other QfgRBHicEB166 to 285, nucieotides 70 to 285, or nucleotides 1 to 285 of SEQ ID NO:1.

25 In another interesting embodiment, the polynuclectide probe is the complementary
strand of the nucleotide sequence which encodes the polypeptide of SEQ ID NO:2. In a further
interesting embodiment, the polynucleotide probe is the complementary strand of SEQ ID
NO:1. In a still further interesting embodiment, the poiynucleotide probe is the complementary
strand of the mature polypeptide coding region of SEQ ID NO:1. In another interesting

30 embodiment, the polynuclectide probe is the complementary strand of the antimicrobial
polypeptide encoding region present in Pseudoplectania nigrella CBS 444.97. In still another
‘interesting embodiment, the polynucleotide probe is the complementary strand of the mature
antimicrobial potypeptide encoding region present in Pseudoplectania nigrella CBS 444.97.

For long probes of at least 100 nucleotides in length, very low to very high stringency
'35 conditions are defined as prehybridization and hybridization at 42°C in 5X SSPE, 1.0% SDS,

§X Denbardt's solution, 100 ug/ml sheared and denatured salmon sperm DNA, following.
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may be separated by agarose or pol yacryl am de gel el ectrophoresis, or other
separation techniques. DNA fromthe |ibraries or the separated DNA may be
transferred to, and immobilized, on nitrocellul ose or other« %mtabl e
carrier materials. In order to identify a clone or DNA whi- éI1 i 84 ool ogous
with SEQ ID NOA the carrier material with the immobilized DNA is 15 used
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Pr ef eralysodiie ramngags phesphate, @1 MRAATP LEKH DUGh@ et RS RNIOpEIOh @mﬂb@g o
nore than é:})g Bucl otl des. For | ong probes of at least 100 nucleotides in
| engt I$12NCGAET SRR DIGINGRTOSPAYES £ i nal |y washed three tines each for 15

mput es  Usifdg sRork pRBes whizhldfe SB&nais A}Zﬁéo&u@iw dmﬁd%iuagﬁﬂsadth he ebeieabl v
washed three ti nes each far 15 1% SDS at 42C

(1 ow SRREERYRANANEHOPEE Bt @Fe%%wuwsﬂr(e&%?%é% I“IPé%es eaféﬁmr:%reaﬁ% o hut es
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N-terminal extension

25 A N-terminal extension may suitably- consist of from 1 to 50 amino acids, preferably 2-
20 amino acids, especially 3-15 amino acids. In one embodiment N-termin.al peptide extension
does not contain an Arg (R). In another embodiment the N-terminal extension comprises a
kex2 or kex2-like cleavage site as will be defined further below. In a preferred embodiment the
N-terminal extension is a peptide, comprising at least two Glu (E) and/or Asp (D) amino acid

30 residues, such as a N-terminal extension comprising one of the following sequences:
EAE, EE, DE, DD. '

Kex2 sites _
~ Kex2 sites (see, e.g.,, Methods in Enzymology Vol 185, ed. D. Goeddel, Academic
35  Press Inc. (19890), San Diego, CA, “Gene Expression Technology”) and kex2-like sites are di-

basic recognition sites {i.e., cleavage sites) found between the pro-peptide encoding region
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(medi um hi gh stringency), nost preferably washed three tinmes each for 15

m nutes using 0.1 x SSC, 0.1% SDS at 60C (high stringency), in particular

washed three tinmes each for 15 10 mnutes using 0.1 x SSC, 0.1 % SI DS at

68C (very high stringency). Al though not particularl¥ygpma yeﬂmgd it is

cont enpl at ed that shorter probes, e.g. probes which are fromabout 15 to

99 nucl e in_|len succlt__l%as from about 15 to about 70 nucleotides in

| engt han un}glrsgloB 82'889’ FSsuch short probes, stringency conditions
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yeast ;Ea%szwtmbbtéml tieavadg at St ethal PoSHaH heths hbte@ﬁwtdaﬂgxtﬁﬁﬁmdéguﬂﬁtﬁ u#%tnFor
en

short robes \gg are bOUtWé eotides to 99 nucleotides in

Che caRuFObRhpEypeide d e commgRsEle fPURHgrel pplipsest 'ijrShﬂi‘B”rﬁsnut es
and tvaraBoear 1fter40ld SHQ muNes2.usi ng 6X SSC at 5C to 10C bel ow t he
calculated Tm N-term nal extension 25 A N-term nal extension may suitabl y
consist of from1l to 50 anmi no acids, preferably 2- 20 am no aci ds,

esfieci Sddr¥es3fol PoRbbmtied Halthg Adinfgebignb@dityent N-terni nal peptide extension
does not contain an Ar Sl"gRl% I n anot her enbodi nent the N-term nal extension

conprises & PRBRSPIHE R FERRI (VERt e &Y hree OBiRINGH |fTonp AigTaproaB g M AT Ry

bel ow. gdrisaF & @rﬁbé@ﬁoﬁﬂﬁbqﬂeé&mnv@hﬁon Pthé e Blaift ek 88 ubSd RelRfPirAle,
conprising at | east cgﬁ and/ or ‘Q)‘P (D) amno acid 30 residues,

such a&ean fpaf W?lwepéﬂt @H%‘? Rydhp nrsieR eo??é‘“ﬁ'f’cet K PreBicre R ﬁgceﬁé'aWQWEes
EAE, = Eke ndbieofidia séﬁi}é%cé id BSuisAYX %re%'e'h?& inELRNIcE 11k nudt@tﬁ@%%quéhc‘érﬁa%r@eﬁgy

VoI 185, ed. D el, Academc 35 Press Inc. (1990 San Di ego, CA,

( E%‘?ﬁeé’sgt %Href@é%@PB@?m)?”famf RadyeEphde s sgriedad %@Cﬂlmaflﬂay ¢ recognition
Si't es (i BS&S@M%QDf%é ﬁ%ﬁerﬁt%ﬂt:@r@tﬁ%%@ d R P R AGRIE F%P%Qg‘hﬂl {h@g' On

11 18 MAY 20 $°and the mature region of “sone proteins. |nsertion
site orolypeRidRMayIe 3 giam Ravidve backasial peliperiide Sugean adbrsills P@'Ypﬁl?ild@vég

correct sabAePsRbloPARR, | %aﬂﬁss§f'npiglieﬁﬁef§chﬁisip"89apﬁsoﬁr'ed§ Bkﬁﬁ)éatgr%u%' tepisRMl ting

in increased rotein secretion | evels n he context of the 1nvention
i nser t fRATUGHS, aé)év&f!&@ Iyptug Bepilips featus, BacileslighenifasmishBacillus megaterium, Bacillus

20  stearothermophilus, Baciflus subtilis, or Bacillus thuringiensis polypeptide; or a Streptornyces

polypeptide, e.g., a Streptomyces lividans or Streptomyces murinus polypeptide; or a gram
negative bacterial polypeptide, e.g., an £. coli or a Pseudomonas sp. polypeptide.

A polypeptide of the present invention may be a fungal polypeptide, and more
preferably a yeast polypeptide such as a Candida, Kluyveromyces, Pichia, Saccharomyces,

25  Schizosaccharomyces, or Yarrowia polypeptide; or more preferably a filamentous fungal
polypeptide such as an Acremonium, Aspergillus, Aureobasidium, Cryptococcus, Filibasidium,
Fusarium, Humicola, Magnaporthe, Mucor, Myceliophthora, Neocallimastix, Neurospora,
Paecilomyces, Penicillium, Piromyces, Schizophyllum, Talaromyces, Thermoascus, Thielavia,
Tolypociadium, or Trichoderma polypeptide. '

30 In an inter'esting embodiment, the polypeptide is a Saccha.romyces' carisbergensis,
Saccharomyces cerevisiae, Saccharomyces d;‘astatiéus, Saccharomyces  douglasii,
Séccharomyces kiuyveri, Saccharomyces norbensis or Saécharomyces oviformis polypeptide.

In another interesting embodiment, the polypeptide is an Aspergilius aculeatué,
Aspérgillus awamori, Aspergillus foetidus, Aspergillus japonicus, Aspergillus nidulans,
35  Aspergillus niger, Aspergillus oryzae, Fusarium bactridioides, Fusarium cerealis, Fusarium

crookwellense, Fusarium culmorum, Fusarium graminearum, Fusarium graminum, Fusarium
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possibility to obtain cleavage at a certain position in the N-term nal
extension resulting in an antimcrobial polypeptide being extended in
conparison to the mature pol ypeptide shown as amino aegl §:1-t0°40 of SEQ
ID NO 2. 10 Sources for Pol ypeptides Having Antini crobia Act ivity A

pol ypeptide of the present invention nmay be obtained fromm croorgani sns of
any enus. For oses of the_present |nvent| t he -t @@[t ‘obt.ai ned front

as us€elf§erRAN s éislgr’urﬁeﬁ?PWht ‘ﬁ?é’”’ﬁoPWé’Bﬂ"ae 'Fﬁ%’gé(fe YR de
sequengseurs, Ms@ﬁumestnmca:u&elﬁusanunm/@a;@bmrbm msdrmnisp&mrsewmerubgnum

natural ly present or |nt 341 t he nuoﬁ? | d ? ence has 81’

i nser t¥ENUIGHTY df‘séf’%’[”r@ Y gt Bioﬂfgé'p é’”f"s"eé"gff? umicola

ext r aGeddishsar Hmioblad hnigfideh, dwm:br trhxén@:r empéwfopmm@t tHpAmBphilab eNeurbgsdrer i al
pol ypeptide. For exanpl e, t he epti de NZ’ he a grﬁ_m positive bacteri al
poly peptsde SIRAFILET o %@yrpgwﬁ ?"p deges  Jagranumy " gHIGIPERIEe,) Keghi | us,
Baci | | thzhagamhl zbﬁgrsrfaeﬁ:b@m Trménhuseekye%lr S'ncfﬁ@@hhb Uﬁldé pbypémiae, Bacillus
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Baci | | us B BEfSiRd BRERGTgEL T17 RAEPBIRS %ﬁﬁﬁw%ec agi Mioreia rolypEPtdes, or

Baci | |4hel hbier ok &g b PsBObomeiRsiis Bigrale CBSEALPT @wsaﬁ.depabywwﬂ%puseg , a
Streptonyces |ividans or Streptonyces nuri nud\bcsol ypeptide; or a gram

negat i GPESEHG &rtha PN 35 pequsace & 1g 40 ohpER 1D or a Pseudonobnas sp.

polpypept i dat wih RoLYReMbbd enaffol the disiBsRRtioddavaRbieaNiHBBNveBoR ehtdlafdsses
pol ypeptide, and nore preferably a yeast polypeptide such as a Candi da,

KI uyvmrﬁhwerfwcwda'm@@&héf%&@ othe s taXORPR (G BREYRE B R8s , 2HMOMR{Ss owi a

pol ypeppidfss @ tﬁ@éﬁed?ersaia%@tay Whithf the 2 BRNkn. TTHBSAEKiRY VRROLHAGI Sarily as an
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Fusar |fﬁﬁ?gﬂ‘{?ﬁﬁéMeé‘t'tyl\ﬂi@ﬁaﬁ’ﬁf'@tﬁ@q“%@ﬁﬁs Mycel i opht hora, Neocal | i masti x,

Neur ospor a, Stralpﬁseﬁf k%%‘écnegwé Qéédlly%beﬁllﬁlé)ﬁ@% puSiEthZO RDMbEH BT culture
Tal arﬂces Ther noascus, Thi el avi a, é ocl ad |um or Tri choder ma

polsy pegslipeions.saichrasathie i Afpeiicas TyRg Qé%tﬁj? ion {MECpb BEYEShe Gamraluag von

Sacch%mmef;g‘a%.&ﬁér{ %herzam%h@ren §%ﬂhﬁ59ﬂycéén§§£lﬁ%§d Afor BHHHALRINGES
di astati cus, Saccharonyces douglasii, Saccharonyces kluyveri,

SacchdEE®).c @sd nbguiigial Resesebc ﬁafvmw Patend\eyleren Goligetionp cierthesn Repientbt her

| nt er ggddApknERRRL WU the polypeptide is an Aspergillus acul eatus,
Asperglgfsi us awanori , pergil'lus foetidus, Aspergillus japonicus, '

Asper gi | | usFurthermerss suclzpoppprtidgs I mais bﬁl'@@tlfeﬁ\éﬁﬂér@ta'ﬁ% fermy eter spursgs i um
b ¢ r'.ﬁaf?a.g@%mc%% il OLEE] kra RAtaRS L‘%’%} %Bpomas@%tef%%@f LERY the

norum sari um gram near um usari u am num Fusarium 1
het er cEpyeumnticosh Prales neethmiiues Fﬁo,rsuaoiatm OXsregrgenipms Fipsa Nyl rf@bit@talaa@ um

Fusar i g  fa3EH The EHS?Hé Hﬂblé&iq%“%qﬂﬂﬁﬂe ﬁgg%énuﬂﬁ S8Ry GHBn s En|

spor ot F1 chi ol des, ~ Busari um - sul phureum Sariumtorul gsum  Pusari u
tri Chcﬂdﬂ@mmde@NAﬁlﬁ’SﬂF iof anvtbﬁremmrmamﬁ:m Ootea nucleotide sequence _encodlng a

polypeptide has been delected with the probe(s), the sequence may be isolated or cloned by

25  utilizing techniques which are known to those of ordinary skill in the art (see, e.g., Sambrook ef
al, 1989, supra). |

Polypeptides encoded by nucleotide sequences of the present invention also include

fused polypeptides or cleavable fusion polypeptides in which another polypeptide is fused at
the N-terminus or the C-terminus of the polypeptide or fragment thereof. A fused polypeptide

30 is produced by fusing a nucieotide sequence '(or a portion thereof) encoding another
polypeptide io a nucleotide sequence (or a portion thereof) of the present invention.
Techniques for producing fusion polypeptides are known in the art, and include ligating the
coding sequences encoding the polypeptides so that they are ln frame and that expression of
the fused polypeptide is under control of the sarme promoter(s) and terminator. '

35 |

| Polynucleotides and Nucleotide Sequences

13




=

i nsol ens, Humi col a | anugi nosa, Micor niehei, Myceliophthora thernophila,
Neur ospora 5 crassa, Penicillium purpurogenum Trichoderma harzi anum
Trichoderma koningii, Trichoderna |ongibrachiatum TricHoglgngp 208§sei, or
Tri chodernma viride polypeptide. In a preferred enbodi ment, the pol ypeptide
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Pseudopl ectapi a nigrel |l a.CBS 444, 97 t p. |
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P Pl b Rt ERbogment Mnd rulephiE SEaRMEE  Ean8 fiaffE Bol e,
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e ul.turen ntr.aa eau oor | C ur es
Ao e S B OR A bp P aRoB S B M ehar eSS LS Pt s e e BTk Bshna)
Rezlealr3 ). @Egt'?fe (ﬂNER:i) uﬁumtdﬁeramrz eancsm?bzml yebputidetiesnhaltiag qaleef:ara‘é:ﬂ;ed
an obt ai ne rom I sources I NCl udl [ O0r an S | SOl at e rom
e e cotiing & ol sEQUEEEs wridh iprs = R Tas o SbR &Y e em bR s
pr @@es seambeloqsem IfDDNOI xei el MGtUPS O6IAHPY e kHesmeoff whish riftefaim BRI IDaKIS:ar e
wel | omm I n nucleotlde sequence may then be derived by

e art. The
simla Vy'”gt%f’éﬁ*ﬁ geaeraa%%t[p‘ecgeae IG¥M& i brary of another nicroorgani sm
Once a nucl gpé pAReRERUENIA aﬁm@wsgoaaolyﬂo&lymtlrﬂemba;srehseemy geismtihgdf vd t h

t he probe the. s ence bhe isol ated or clon tilizin
 eohni ﬁﬁ%équ\ﬁ%h oy §’9‘§ t"ﬁb% eBFods graﬁmﬂytss 4 | $E¢5 ﬁ?h'éoa?r thats geve
e.g. Satrmlrcmw aEtivitRt A s&B&Q;ueﬁesaOdeBQEQ ﬁi@lwqemg h daae@tm‘eogée@eme é}ﬂt@h@@&ééiﬁ

sequence [{) resent invention also include X pepti des or
cl é%lvaBVegEfQJé &Pgowﬁeptﬂ"?beee °h MAAe mceﬂf&%fforbdh@&esmﬂae T2 fekebeRn ¢ he
Nt er nyaigedor the C-term nus of the pol ypeptide or fragnent thereof. A
fused pol yp egtlde 30 is produced by fusing a nucleotide sequence or a
portion thed B®PiesERCIBWHIGN ArstBiates tB(ﬂ"ﬂYﬁE%?‘i’tH’@Sthé\"&gnﬂéfeéﬁY gensidifadhce (or

a port ppRifeheheMotidef sdueneyd anfed cbﬁ\:ﬂﬁ&!s' an -leas] ESRN bR AIG iPtREURADR
fusi on pol ypeptides are known in the art, and include ligating the coding

sequen8@%9%@6&0%9t%?@uw%fe%@d@sf\l@d ?ﬁ‘éﬂ”ﬂeF%V‘ea‘F‘éd'f'?ﬂ Npelpetiogrreatprge
exps essh&¥esfa pdypeplidisRRichRebyfap bl 8inbhckiRdeb WY IPNd e sanme

pronoter(s)_and term nator. 35 Pol ynucl eoti des and Nucl eoti de Sequences 13

The techniques used to isolate or clone a nucleotide sequence encoding a polypeptide

are known in the art and include isolation from genomic DNA, preparation from cDNA, or a

combination thereof. The cloning of the nucleotide sequences of the present invention from

such genomic DNA can be effected, e.g., by using the well known polymerase chain reaction

25 (PCR) or antibody screening of expression libraries to detect cloned DNA fragments with

shared structural features. See, e.g., Innis et al, 1990, PCR: A Guide to Methods and

Application, Academic Press, New York. Other amplification procedures such as ligase chain

reaction (LCR), ligated activated transcription (LAT) and nucleotide sequence-based

amplification (NASBA) may be used. The nucleotide sequence may be cloned from a strain of

30  antimicrobial polypeptide encoding nucleotide sequence present in Pseudoplectania, or

another or related organism and thus, for exampie, may be an allelic or species variant of the
polypeptide encoding region of the nucleotide sequence.

The nucleotide sequence may be obtained by standard cloning procedures used in

genetic engineering to relocate the nucleotide sequence from its natural location to a different

35  site where it will be reproduced. The cloning procedures may involve excision and isolation of -

a desired fragment comprising the nucleotide sequence encoding the polypeptide, insertion of

14




18 MAY 2006 The present invention also relates to pol ynucl eotides having a
nucl eoti de sequence which encodes for a polypeptide of the invention. In
particular, the present invention relates to pol ynUCJoIE‘Q)tP.F&E‘p;; nsi sting of
a nucl eoti de sequence which encodes for a pol ypeptide-'of -'the ““tvention. In
a preferred enbodi ment, the nucl eotide sequence is set forth in SEQID

NGO 1. In5 a nore preferred enbodi pent, th Nal-¥ '

mat ur ethsdragregst ine %Wﬁt%d”gfglag'oﬁndgﬁcgﬁa alt'ﬁn %ﬁlee%chﬂ%hr%ﬁﬂ g%q Gnﬁpgs%?ﬂgf&er red
enmbodi gENthetd Ut @Bpiedeors eiqnen ot the nucteetidmisaneenost Wit be gppligated. The

ol ypepti de encoding region_.present in,Pseud b Wols ;
144 57 RUlaR B RESeACh TOLRE 5 8ear 6. S aLs SErRINHENE, ol ol any
pr ef er agbh¥ina@RIh&bNg of , nucl eoti de sequences whi ch encode a pol ypepti de
consisting of the amno acid 10 sequenc f 0. | i |
pol §pept i geTPﬁQF?SF{T']"WtE’H % 'feéeﬁe#]%o%@ﬁ%’ﬁi%%g&h%vm%%aﬁ?%g%glﬁg?gttﬁgeof'
degenepagiticafidd fqu@asewhizhardeat Iddse6Pyddanity witv ontieatideal 166 to @8210ESERID

ol ynucl eoti des havi ng, preferabl onsi st o] S ' f SEQ I'D
R 1 WAICEh Tsga b b Ee e asetgeaerzel Fp ey SREF SR, Benttf !
acti Vi tyeh As StnsRg0encrReafity SFQrd Preiéablyi &t least BSke ddeintly, Sedues e ieast Offfassed

Lo L b A S0 bl S0, e DR PR SPAL U8 LA e e

50 Tél ares
pohy nuebepite asfuchavieg 166ref 285l YSER®NBI NOingPreferatay, thednhbdiedida ssgeetdede

sequence which conprises at |east one modification in th tur

pol ypeSDFRAESCR A egﬁ‘zﬁjzﬁ(‘f@go?”t@ﬁ@og@ REYVALY- iﬁa qc/)ﬁ%?% Qﬁh'gerﬂﬁﬁi%Fﬁ%e& n two

nucl eo'fnb&i@otﬁﬁq%@%%cegoiseﬂéﬁdﬁmea 80| depefddderevvusly ¢amsitisd seofioramdntittedaci ds
1 to 40 of SEQ 1D NO 2. The techniques used ta isol%]ei.dor 1%?”? 2 EQ
nucl eot Pefintiaeg deRteterahly otierfycieose gﬁ@ﬁ”ﬁ‘ﬁé’omﬂ'ﬁeﬁ(% Plidgs (RS 12 AP° gh&

i ncl udepi golatihogn fevem Bero RretellA enfioapasnt then nhitleaideDbdquente aconsists of
conbi nation thereof, The cloning of the nucleotide sequences of the present
i nvént inéﬁ‘ePﬁ‘%w@ﬁ%ﬁB@BB%gr@dD lcan be effected, e.g., by using the well
known pol ym asghehinteiedtingGshedt, the drESdn) ifdenidi icney s heRnldigotat having,

expression libraries tgo detect cloned DNA fragnents w Shared structural
f eat ur @efergbly, censiting |ginasnygecide sepyenre rﬂE\-fz. Noscal &@Sf %%Ha%&ﬁ@ %{*ﬂu the
Appl i cahtiRitrotis asbR/Peptidd 8ﬁt§3|fli ParYr khe Bubiesticangqueh s bradRnPINOSARIERBIaB UCh

as ligase chain reaction ( , ligated activated transcription (LAT} and

nucl eotPPlfeeriisgRRtEdNS AYBIEOtIdERACUENERTERAN! (INRSHISPPIRELA e gre e CBPHd4.97. In

nugheoty geiSRAUSHBEI RN, Rfe Qi!egfé%doff ORI with [tAE nBfnictObiaiNbdIyPepli@d leAtoding

pol ypepti de encodi nqgs_ nucl eoti de sequence present in Pseudopl ectania, or

anot herPagr of BleabededidgatABIT e Presed’ in POHMIsKRI| ROIYRARYID ensPdiag Inerieetidy

Speci egeM@drcaHresdint iMPseRRPIERRIPI AGreRHCRY 44 SERI ANeddt 7ONE Y Gh RALT 8%,

sequence. The nucl eoti de sequence hay be obtai ned by standard clonin

pr oced $He’ aggblgaph90%, more preferably at least 85%, such as at [east 96%, e.g. at least 97%,
even more preferably at least 98%, such as at least 89%. Preferably, the nucleotide sequence

25  comprises the antimicrobial encoding part of the nucleotide sequence present in antimicrobial
polypeptide encoding nucleotide sequence present in Pseudoplectania nigrella CBS 444.97. In
an even more preferred embodiment, the nucieotide sequence consists of the antimicrobial
polypeptide encoding part of the nucleotide sequence present in antimicrobial polypeptide
enceding nucleotide sequence present in Pseudoplectania nigrella CBS 444 97,

30 Modification of a nucleotide sequence encoding a polypeptide of the present invention
may be necessary for the synthesis of a polypeptide, which comprises an amino acid
sequence that has at least one substitution, deletion and/or insertion as compared to amino
acids 1 to 40 of SEQ ID NO:2. These artificial variants may differ in some engineered way
from the polypeptide isolated from its native source, e.g., variants that differ in specific activity,

35  thermostability, pH optimum, or the like,

It will be apparent to those skilled in the art that such modifications can be made
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e

geneti-c engineering to relocate the nucl eotide sequence fromits natural

| ocation to a different 35 site where it will be reproduced. The cloning
procedures may involve excision and isolation of a desired fragnent
conprising the nucl eoti de sequence encodi ng the pol ypept ijdg,MANMES i on of
14 18 -MAY the fragnment into a vector nol ecule, and incorpOration of the
reconbi nant vector int cell e ' l.on f the
nucl ec?yteide s‘@ﬁu@ﬁ@@smﬁ%{cg}bg} ?réeplf'f%céf’a\gé} {Fﬁe%LéSg eg?dl? elI ggaﬂfenﬁea%ngéh@e of
genom oy gelphide. Ao Mkééjdﬂelﬂeislsentiaiymtﬁaeactﬁvimlof tienpolyreptifly encededi atheons

thereof.” 5 The present invention a at es 4 ti L ng,
prefer BusIgPiE r&elqé'?“‘f‘?g obhe inxeptioty @85 C*B%ret"éa fe%%gab&h F%Xﬂﬁg& g? ri‘(gtgg%ﬂég%g
| dent i §yehist Subaticties trhalese weﬁtrfteﬂ é?:&Erdh’fg tBEQdeDurdsd@nown irthef ast,abicly as s

nucl eoticl e sequence has at | east .70% | denti ty tity,
such adiregted g&%ﬁgege%.%eﬂ?"'w“%w tqggpg%ﬁés%et qg%astunbggﬁéraen | fﬂgsuch
as at hegptsHbie 24208t y1088). dn tAe 1émsw9ﬁqm denationg, arevienodused apreareerr ably -
‘at | east 98% i dent

10 999% i t c 285
of SEoprely g iasiasBy the ey 00 et Ml EGie HEGIBE 40, B
havi ng,gehicrant! %’hﬁiy ¢ Idewiifyyamihb eadke gesieuesf that an |cngxcau>etovuaeraanwty of the
nucl eot i de sequenc s, _determ ned as, descri e rdetv I%lfll%dyb t.h%f agcti i on
ent it | B@ecuiseSitRs (qf Gy g”*t)'ateﬁf‘@fr@?é PEACUQT &3 §Pe Sgrseque c srr?i)r | SE5S

mrjrgé goﬁﬂr«g@%lrﬂeﬁﬁh ichel %ﬁ&t@% aSd&ermpebiop. sul:rﬁltea;ﬁnﬁr%amw@eqrrmég&mhecbsggance e
enbodi nent, the nucl eotide sequyenc nsists o nucl,e 1 . 285
o AR GRS BRI BRL BERIED iefeee eriPe tonPoT ristEr GRS

rel at egpg.g18 mhweuai qob? dﬁauh@lbﬂ@ofecpzheBx@ro@blzwcmgm I\mllgdmier edahu®bRot | de
sequence whi ch has at | east 65%identi ty with the antim crobial

pol ypepEPdd-edfcothhg P4tt of the nucl eotide sequence present in

antim crobi glgredi@l YPRRYIdSlige %@3@&1&%%5@%@%1&&%@%1@‘%3 pPPERAEMeritidn may
Pseudopl ect ani a nlfgrella CBS 444.97. In 20 a preferred enbodi

dody cobpmacfisit 1t PUIRUCHOR RomaRieatide SHBBITGIONs ARl 12t Ve el srT@g‘e{)éF”E”"of

the nuQb@cgfeud@ne%etﬁuﬁ@%snysé;ﬁ@ergncwe tH@rﬁfc%tn@é sgfleyipe Pt MhicHeomispeh
nucl eoti de sequence present in_ Pse I ectani a ni 8{&' | a CBS 444.97 i s at

| east Yotp cedgn usags efdks hergganisip H‘t eQtfo"l RIgdyctign YBFef erably at

lleast 95% SHehin@dd@tioheastla HMatich thto athe! ﬁ@@éotﬁ@%eq@‘ﬁ@@ @BOERCHAINGE el Y
at least 98% such as at |east 99% Preferablcgl t he nucl eoti de sequence 25
conpr i Sedleste topENrihner GHFEPIdNBGY BgagrantPlished Ry sigrdireded detagresiscesing

pr %entany of 3R InfEtRERDkMwn PP{HéIO&I?t P%c@ﬁlﬁpdéeﬂm RUek %Béé&ré%ﬂ@rﬂ%ﬁhﬂa&easent
in Pseudopl ectania nigrella I'n an _even nore preferred

embodi FePRTCOIERe dpRE SHENGRS @@&u@ﬁ@é Vﬁ@rﬁl gpert of intafestzand Wocsypkiesis primers
pol ypeEBthﬁm%’lﬁ@‘ébE\ﬁed%MahQrﬁ FHRSIRHAI G rin AU RS cHhfRRRhtan o opposite

anti m crobi al” pol ypeptide encoding nucleotide sequence Fpresent in
Pseudopireedsafl Heriegios| ederBduingtegiperature cycling by means of Pfu DNA polymerase.

On incorporation of the primers, a mutated plasmid containing staggered nicks is generated.

25  Following temperature cycling, the product is treated with Dpnl which is specific for methylated
and hemimethylated DNA 1o digest the parental DNA template and to select for mutation-
containing synthesized DNA. Other procedures known in the art may also be used. For a

| general description of nucleotide substitution, see, e.g., Ford ef al., 1991, Protein Expression
and Furification 2: 95-107.

30 The present invention also relates to a polynucleotide having, preferably consisting of,
a nucleotide sequence which encodes a polypeptide having antimicrobial activity, and which
hybridizes under very low stringency conditions, preferably under low stringency conditions,
more preferably under medium stringency conditions, more preferably under medium-high
stringency conditions, even more preferably under high stringency conditions, and most

35 preferably under very high stringency conditions with a polynucleotide probe selected from the
group censisting of (i) the complementary strand of nucleotides 166 to 285 of SEQ 1D NO:1,
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30 Modification of a nuclecticle sequence encoding a pol ypeptide of the
present invention may be necessary for the synthesis of a pol ypeptide,

whi ch conprises an am no acid sequence that has at | east gone: syhygtitution,
del etion and/or insertion as conpared to anino acids 1 to 40 of SEQ ID
hK)Z These artificial variants may differ in some engineered way fromthe

tide isolated fromijt source, t far in
speC| fﬂ@: thg £pplefpentagy 5’5?:%4 Hﬁ&l %q)NI {SFAUIGSo Cat%tér;r%er% \ﬁglﬁuct?%ﬁnﬁ?g g todjtss & be
appar eggqtip HHasand ki) |th€domﬂetriaataa9‘ trdraiadf nadebtidesdi thi28atdf S IrEhNObb rrade 15

P18IVAY20Aou t egi,on C|t|ca
2m| ecul e anfs &l bg ”’Fifé?fP?d ‘%%ilﬁ aﬁéﬂé‘%@“ %?WSB‘%'%J&JE’ ‘?.RZHP&{ JﬂHe RIrj%lé(mgiues
essent iajudnBed WM baGhé ¢hing opanblbgoyxoo)the pyrdizadoe estm;ttslognscmseed rmubb settioge
sequence of the invention, and. thfﬁrefﬁg referably not subject to
nodf f i Eféﬁt‘e&npmyg?ﬂ@'ﬁe% B ANPTHF R Ac 6’ BE “entified according to .

procedures known in the art, such as site 5 directed nutagenesis or

al ani ne-scanni ng mut agenesi s (see, e.g., Cunninghamand Wells, 1989,
Sci enc&@ﬂiﬁ%&@—i@@%. In the latter technique, nutations are introduced
at every pogktorainy irvBaticieslss e@atféu&o indclefzeadi berestriuets amobrising & aguébtaiet

mut ant nol ecul es are tested for E) Qngr@t%l al activi tX tOI-I dentlfétﬁ

aci d r8e9ufie’ FHEE PPNt iMertia) opgapldinket iQiYY Ut MPIfe SO sEarecesi s of
subgt r afrEctefhey BRpresdis AFtthe@ncamiy abgoerke mMetesuiiabled hbyt aelhlupdes cofditidre 10

t hree-di nensional structure as determned by such techniques as nuclear
magnet FRMPREH YR e canlpPlR§agencssy st al | ogr aphy or photoaffinity |abelling
(see, e.d., adaudesiocet s@duencé—gé?%odlﬁglﬁfﬁb@p'éﬁﬁe oBABe Jteserdnintdntion rﬂéy bE992,
Jour nal of I\/bI ecul ar Biolo 224: 899-904; V\Vod?ver a\t al 992, EBS

Let t er S120iRyiatehinga yariahy oby {0 RIOKR fUGPERSSOB fth i ROIGRRRSEP 2P BN bt i de

of they As@&dtideERDEAGN pAGYto AD ifdertiBRdhiol @de@mr intdyr 96l debirable of nessdsagt i de
substitutions which do not give rise to another am no acid sequence of the

ol‘@peﬁ?ﬁ’%ﬂ'éj'%%d@a HPrERERILotThg teshyinsiclor BeRITVNG BHCIRAIde 3550RBCeSt 0

t he cod@RinésRE6mBhattTINAREh IO WelMkhdWrendRé aftor production of the enzyne.
The introduction of a nmutation into-the nucleotide sequence to exchange one

nucl eoti de BE ERIYChSEAHERILeHtaYdBE ndly ApRroRERIENBIAMHEd SBJUEICRe AdiNKEBeiEl
nut agegggichct i |s?ch6§?&e9fbyt § B8 A88 e gAMb &F thE dudlebtidd dddueftd afHey

useful is the procedure, which utilizes a supercoil ed, double stranded DNA
vect or PIAMBOenRTEqUEREs EORING HRBs@tionsl GoPlR) SeqvaTsesi whiph Mnshiale thepppaessiang t he

desh r edy {Hétp%‘iyp@&de'rhﬁe %Fdrﬂ&&un‘hla? 8Eiafe nQéiééﬂ%{e%eq@@f% IEPL ISR HsYridtRnal
opposite strands of the vector, extend during tenperature cycling by rreans

of Pf uamymt%m%@" of ehpicaniveigionitant. dpneaied Andrwbgd Prometers aad mays i d
cont ai B RhtatleA0BGH @endd EXSdiny J&RBEIRIS Gr intracellular polypeptides either homologous

or heterologous to the host cell.

Examples of suitable promoters for directing the transcription of the nuciegic acid

25  constructs of the present invention, especially in a bacterial host cell, are the promoters

obtained from the £. coli !éc operon, Streptomyces coelicolor agarase gene (dagA), Bacillus

subtilis levansucrase gene (sacB), Bacillus licheniformis alpha-amylase gene (amyL), Baciﬂus.

stearothermophifus maitogenic amylase gene (amyM), Bacillus amyloliquefaciens alpha-

amylase gene (amyQ), Bacillus licheniformis penicillinase gene {penP), Bacillus subtilis xyiA

30 and xy/B genes, and prokaryotic beta-lactamase gene (Villa-Kamaroff et af, 1978,

Proceedings of the National Academy of Sciences USA 75: 3727-3731), as well as the tac

promoter (DeBoer et af., 1983, Proceedings of the Nationaf Academy of Sciences USA 80: 21-

25). Further promoters are described in "Useful proteins from recombinant bacteria" in
Scientific American, 1980, 242: 74-94; and in Sambrook et a/., 1989, supra.

35 Examples of suitable promoters for directing the transcription of the nucleic acid

constructs of the present invention in a filamentous fungal host cell are promoters obtained
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25 Fol l ow ng tenperature cycling, the product is treatedﬁ\ath Dpc‘L lu which is
specific for nmethylated and hem net hyl ated DNA to di ges the” parent al DNA
tenplate and to select for mutation- containing synthesized DNA. O her
procedures known in the art may al so be used. For a general description of

nucl eotide substitution, see, e.g., Ford et at, 1991, Protein Expression

d P t 7. 30 |
ol ynulpEdfe BEMTR T AP ails @BRat  ABTAT R, SIS n Pt B Goichiaed,
whi ch aggsigiss amge:f y-rmprbl @Hmnﬂ@eanﬂsmrgmgbi miperacicid/ i stghle aalghadamytase,
hybri di d t |
ST nolRegolinHasl il ASSgTl PAFRPLARSPIAEY Tl T o AL hiee,
nor e pneﬁa@gab.t yorgrmleeralhameumdte@de As;rarg@mayymndmcuseorw\psmm yomerase,

f d h st ' I
G Rl e e R I e y&\**@?ﬁ?n
t he ?egﬂgwwnss stelings tife NiBR-tpihsromong| (aremtidrof t?e rpaasrdotefs froml Metgemes fal6 to -
285 stran nce
2B o e Tal N0 b e S-S aomRl STERGHY oRih WhsR B MRS
conpl eﬁﬁcﬂlhﬁlltahtSthfrﬂ:ﬁfédo'andﬂl:lﬂ:lrﬂQ:trbrd&@rslthTeonﬁS5 of SEQIDNO1. As will be -

under st'ood, . det ai | and cul ars concer.ni ng hyhridi zatjo

e bot 1o 1N Botmash 8BS PR bR 418 e Frogt e G5t toP o P ueeon
aspect Se;émiaus sedolase t h(&rl:mcy i 0 r$ac51|aeasrhyc§iseg c:gl?@lsﬁme ptda%&klrh\se NQ(GAL1),
Antimcro Activit erein. el ¢ Acl nstructs resent :
e RERHaUms) ut oerp USRSl iRl o A e e PR S R ntls de
sequendéehyarogemaser emm/emyema Saconebmbtas lcbrkBhet - pmaepmgl_ymsefa@e GrHsEeOl

St abEEORE LBl OIRIECh AEAREF DTS 260 RS o6 DY TAsee i . sl Bnces.

A nucl ep3-4g8® sequence encodlng a pol ypeptide of the present I nvention may
mani pul variety of ways to provide faor,. ex eSS|on of the
oY bept | de DA SHTEHCE M3 ABS ke PR Sassanis BrmBacr opugncs. a

| nser t kejuenbé Gecogh@toty BEbsDeel €S tdrititiae @rranﬂﬁfpﬁﬁﬁa'rb’e @nmﬂﬂ&nﬁlédﬂﬂné@ it he
expressi on vg R‘T)‘i ﬁle technl ques for, nodif nucI eoti de sequences
uti | i zPRYAPRJIBEET tahe DEMHRheLDe sleqiids s € ieAcedes e polypfptide mol

sequenc@mnﬁ}brb&n@ﬁs&mﬁh@lﬁﬁl iirfhe HYEOEEN? Ch&IBS HA TR, ustd MIHeaRtdReinveRfthence
which is re éeqnl z{g ﬁ}atcgg st _cell for expression of the nucleotide

sequence. SR DI dirneendeis naal hosherligrarg ebiwined fecomtheogenes for
seg@uenmeﬁergmm yrdimaked Gh§iR¥p V@ﬁéﬁg@lﬂs 2Qqef gid%earﬂ%we%bé’r&ﬂu? N Rs ot er

may be an nucleotlde sequence whi ch shows transcri ptional activity in
t he ho8bthEailpteynEase cAsrargliufinag atpnaalucosidasse and Fusarum nymppaﬂ@ftrummers
and mayke ;ﬁ}@te@béal ned from genes encodi ng extracel lular or intracellular

pol ypepti des either honol ogous
Preferred terminators’ for yeast host cells are obtained from the genes for

Saccharomyces cerevisiae enolase, Saccharomyces cerevisiae cytochrome C (CYC1), and
25  Saccharomyces cerevisiae glyceraildehyde-3-phosphate dehydrogenase. Other useful
terminators for yeast host cells are described by Romanos et al., 1992, supra.

The control sequence may also be a suitable leader sequence, a nontranslated region
of an mRNA which is important for translation by the host cell. The leader sequence is
operably linked to the 5’ terminus of the nucleotide sequence encoding the polypeptide. Any

30 leader sequence that is functional in the host cell of choice may be used in the present
invention. '

Preferred leaders for filamentous fungal host cells are obtained from the genes for
Aspergiilus oryzae TAKA amylase and Aspergillus nidulans triose phosphate isomerase.,

Suitable leaders for yeast host cells are obtained from the genes for Saccharomyces

35 cerevisiae enolase (ENO-1), Saccharomyces cerevisiae 3-phosphoglycerate  kinase,

‘Saccharomyces cerevisiae  alpha-factor, and Saccharomyces cerevisiae alcohol
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or heterologous to the host cell. Exanples of suitable gj%nqiers for
directing the transcription of the nucleic acid 25 con ucts of the
present invention, especially in a bacterial host cell, are the pronoters
obtained fromthe E. coli l|lac operon, Streptonyces coelicol or agarase gene
(dagA), Bacillus subtilis Ievansucrase gene (sacB), Bacillus licheniforms

al pha- anyl ase Ito eni ¢ anyl ase
geﬁe (a%OgeBgi?r}Fllyéir%ﬁbYQﬁ ?ﬁh pag'fee%shyg ngg ?;MH adslgﬁgp ne (gnyQ) ke
Bag il :JSB | mh@@bfﬁmﬂl I’ﬁbQui}&j&l raay bisgmea lgelmmie(qyahﬁ) se@smrick) a§eimmelqmrab}m A 30
and xyl. ene n rokar i C a
YT T B e S B M L S ek
ﬁlzt wel }elcg n,gé&w b?mﬁ: hgﬁt&m}ta&ra Sazﬁaeraddtpm;dendsﬁr%reSMGeecﬂlangmbeﬂ mHQNA
i ona ca (o} Cci ences
deskri Bay pP'Mad{%‘/ﬁ‘BP SBHNCE ! %‘WBE’&%? ﬁ?gﬁosgﬁ%'(% h§.p8’£ﬁay%§c fthe
Aner i cgfbseﬂtag&hm,aﬁz 74-94; and in Sanbrook et al., 1989, supra. 35

Exanpl es of _sui t abl directing th pt f
il 61 ¢ aci BrelEER PRUBEEALOD R opFRsn e (IRTERT o oG P e BT (ol

host cgbin afe glah@mfber@sp@kg;mns@zég ﬂAKAJlérfﬁgn@m t Aspengitnes niger g@sqmngmdsbus
otyzae TAKA any }-. cor ehe}C artlc rot masg,k s

o Dar anans M HALamyhAouse plAE T FHe R e e SORBT ae) AIRBSAG, i"
Aspﬁr gA:Sbérg,”m g@ér@lphéx@ﬁabguéslws avvamlzr: gl ucoarryl ase (glaA), :?hl zorrucor

m ehei |i pase, ergillus oryzae alkalin rot I us. oryzae
triose phosHR&ib piOB’BH‘g'?yé%'E’“ c%ﬂseB‘é""rsg}vqu !Fsasﬁl Q@eﬁg ngeb §h‘8 a
Fusar i gRermeafy 3995, m@émw@mvar%xwﬁwasea sm 96/.00787) as well as the
NA2-t pi pronpter ‘%a\ hybrid of the pronoters f mtge genes for Asger%llus
ni ger | neut r A7 FOPRG- SRS M CPISR B AT ET PeBIE £e000 1698 S st

| SOMer affo acidBegliBHcaNinked fdIteadrmiflo témendyy br & @opp@pstweeﬁrm fiRketek dntoded east
host, useful pronoters are obtained fromth f or Sacchar onyce

cer@vi gp'a%eﬁé'ﬁa*a@e‘ﬁwafecrsmm gjé‘e g %ﬁ §’?é §a Qgts(ﬂgflﬁ'ggee ?@&1)
Sacchahgeu&rRe SERUENESHAG irHesalt coel@lwdrsw@ngé;ﬂidgldoaﬁu@abgi@hy@ﬁwafynmé@hate
dehydr ogenase (ADH21GAP), and Sacchar oggces cerevi si ae phosphogl yce rate

ki nase irangigtiagy regdiag fTams WitB s se9rBentyRE A8 cPRY reqipn whish engedss: ihgsgcisjed
Romnoﬁolﬁbe;ﬁllde ASrativédpsthe &' end %3 -t1880dihg s&aeﬁ@ﬁqraplcomwsr@@mpﬁdeso be

a suitable transcrl tI on term nator sequence, sequence recogni zed by a
host cé&pging gegigp rwfn%h & {oreiga dpithe |ceﬁmg19r?éw?@96mTrt@t &re'g@mﬁbeew@e esindabl y

l'i pked dfort A8y Be ré@ruréu%rmhet&%;ﬁg@qgeﬁéed&e%%%meang%ﬁ@lnrws.bhé peptide
pol ypeptide. Any termnator which is functional int host ceél 1P

may be codiBg) r¢HoR- Hultespativalyt thenpesign signal peptide coding region may simply replace the
natural signal peptide coding region in order to enhance secretion of the polypeptide.

hoi ce

However, any signal peptide coding region which directs the expressed polypeptide into the
secretory pathway of a host cell of choice may be used in the present invention.

25 The signal peptide coding region is nucleotides 1 to 69 of SEQ ID NO:1 which encode
amino acids -55 to -33 of SEQ {D NO:2 (or amino acids 1 to 23 of SEQ ID NO:3).

Effective signal peptide coding regions for bacterial host cells are the signal peptide
coding regions obtained from the genes for Baciflus NCIB 11837 maltogenic amyiase, Bacillus
stearothermophilus alpha-amylase, Bacillus licheniformis subtilisin, Bacillus licheniformis beta-

30 lactamase, Bacillus stearothefmophilus neutral proteases (nprT, nprS, nprM), and Bacillus
subtilis prsA. Further signal peptides are described by Simonen and Palva, 1993,
Microbiological Reviews 57: 109-1 37.

Effective signal peptlde coding regions for filamentous fungal host cells are the signal

peptlde coding regions obtained from the genes for Aspergifius oryzae TAKA amylase
35  Aspergillus niger neutral amylase, Aspergilius niger glucoamyiase, Rhizomucor miehei aspartic

proteinase, Humicola insolens cellulase, and Humicola lanuginosa lipase.
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Preferred termnators for filanmentous fungal host cells are obtained from
the genes for 20 Aspergillus oryzae TAKA anyl ase, Asper ig E&Q R0 ger :

gl ucoanyl ase, Aspergillus nidulans anthranilate synthas€, pergillus

ni ger al pha-gl ucosi cl ase, and Fusarium oxysporumtrypsin- |ike protease.
Preferred term nators for yeast host cells are obtained fromthe genes for

Saccharonyces cerevisiae enol ase cchar c NPl CyoGh C
(Cvd), andﬁsﬁ@?ﬁ%"&aﬁap ¢ s%zey%a\??sf?%g g chg%aﬁgygﬁyde_-g@%_h%%p%aﬁéegmo
dehydr cgestasemyddsheereusideulphtdactbmandr Sa¢aparoyenss pesyisige| invertase. delber i bed

by Romangs, et alL, 1992, supra. The. c [ e a suitable
| eader ”§%fdh%$f?g?é%“q%ocfﬁdfn§n P& %Srer%eg$%eﬂ&§§ﬂgﬁ%ﬁ§ éﬂvﬁ?{% 'i%gp‘?]r'rportar_\t for
t Lansl ati onThy cbm];eolfsﬁanemlmay ﬂge bl eagrepedidgroditng region dias catds/for plkedna o 3’0 .
the 5 term nus of the nuc|eotide, sequen b e | ge- y

| cafier 2SEqRAHE TS RRSONES P DG S T B SLY T RRlHE BB bafe Y
in”the kﬁéxﬁﬁ%tata_ prbémgrn’cd ; éﬂmroBblgjf)miﬁfecdorl @Zsyteowrf i]?rscrrid aares). dupropapentida st o
cells are optain rom enes r . se_an
Aoper gEF e8RS EnGYe TS ASBPd. osBripube A, HoleRRH b MA%6y 200,
hoslt C%M{’Eﬁ%"’?f%m@ﬁw thempidpe pigien &smf me3ﬁa:cpoh tsyaemc}pceTsheSEropeptMEi shcieg

enol ase (. , Saccharonyces cerevisiag 3- yC e ki ,
Sacchar@siye 8ayRe &’}F@Fgérog{ B}‘?ag‘?ré?ésfirr ,§a ﬁ’cf %@gfg %F%ﬁ){;cperg{e%éer ég\;)lrgf%we{ Tohol
| '}'ﬁégio%??bgﬁrse ugﬁgé@rfg;@g@g%g&?@gﬁ%d l‘:ﬁ?efialpyd#a:gemm a sequenc)(.a-
oper ablagPaif RIQIEINESS: ARE “@‘CG?%OH’?H%Q%WX@HQW%WEF%@PZ@%@%%&W and whi ch,
vvhlen Ej r anS_CfTihb%iopégﬁide roaam?nbged i@gu%&tﬁnigb@go StGiIGB ofl SEQ D gmlai tmmhaaﬂmde

pol yadenaosi ne resi dues ranscri bed. / ' .ation sequence
whi ch i2NPQABES oitdP -1 r‘?f%’g@ 'Pdg‘t%:l’c‘@meWP %i%&oﬁﬁﬁgﬁg@&r "the present
invention. _Rﬁvsérert:roadsigﬁémﬁadwbﬁa br@Peamuegicﬂ§affaqfreiéritanmetammo femmias ohost
cells are obtained fromthe genes tor .Aqsﬁergl LI us oryzae TA%A ar%I) ase,

- Aspér gia plwsRtigRering PIRRERHYT Sraon is Roplipard Perd T A ATRIRS "EIRATSHi 3 Be'EPePT

synt hasgd frdSaghalrpepis RegiBA it rtakibRed kg for biccasdo wndinud &f Asp grepdptites

ni ger .al pha-gl ucosi dase. Useful polyadenylation sequences for yeast host
cel |l s dFg¢'°Bescri bed by Guo and Sherman, 1995, Ml ecul ar Cel | ul ar Bi ol ogy

15: 5983- 5990may] A caNdéHapRad HRIAGEgUIRY Y ct0e Rssawlstly Bidw PrRIrebdaticeostithe
region that codes for an _am no acid sequenc Ilﬂked }o t he am PO term nus
of a porppssondd the @olyperiidesrelative do dhsgegwih © the host cell. Examples of reguiatory

20 systems are those which cause the expression of the gene to be turned on or off in response
to a chemical or physical stimulus, including the presence of a regulatory compound.
Regulatory systems in prokaryotic systems include the /ac, tac, and {rp operator systems. In
yeast, the ADH2 system or GAL1 system may be used. In filamentous fungi, the TAKA alpha-
amylase promoter, Aspergifflus niger glucoamylase promoter, and Aspergillus oryzae

25 glucoamylase promoter may be used as regulatory sequences. Other examples of regulatory
sequences are those which allow for gene amplification. In eukaryotic systems, these include
the dihydrofolate reductase gene which is amplified in the presence of methotrexate, and the
metallothionein genes which are ampiified with heavy metals. in these cases, the nucleotide
éequence encoding the polypeptide would be operably linked with the regulatory sequence.

30

Expression Vectors

The present invention also relates to recombinant expression vectors comprising the
nucleic acid construct of the invention. The various nucleotide and control sequences -
described above may be joined together to produce a recombinant expression vector which

35 may include one or more convenient restriction sites to allow for insertion or substitution of the

nucleotide sequence encoding the polypeptide at such sites. Alternatively, the nucleotide
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15 pol ypepti de into the cell's secretory pathway. The 5 end of the coding

sequence of the nucl eotide sequence may i nherently contain a signal peptide

coding region naturally linked in translation reading f,{ rrﬁ the

segnent of the coding region which encodes the secreted go %Aip

- Alternatively, the 5 end of the coding sequence nay contain a si gnal
peptid I re| n The foreign

O SerEie 89RO Wl el 8485501 b e FRBLERE egH il B o

does n@tHUHatCLﬂcai ¢t3nstructtca>|rm‘ar'aingitgﬂaéqmpe unje an @pgiapg ateagicton forAdxpeiseiehi M6| y,
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1gnaltﬁ Ptf cle co 8 ons are escrl bF‘ Romanos et al. |
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genes dwitrboed, bhdithesiket i 1 1 s al kal i ne protease (aprE), Bacillus

Examples of bacterial éeiectabie markers are the daf genes from Bacillus subtilis or
Bacillus licheniformis, or markers which confer antibiotic resistance such as ampiciliin,
25  kanamycin, chioramphenicol or tetracycline resistance. Suitable markers for yeast host celis
are ADE2, HIS3, LEU2, LYS2, MET3, TRP1, and URA3. Selectable markers for use in a
filamentous fungal host cell include, but are not I-imited to, amdS (acetamidase), argB
(ornithine carbamoyltransferase), bar (phosphinothricin acetyltransferase), hyg8 (hygromycin
phosphotransferase), niaD (nitrate reductase), pyrG (orotidine-5'-phosphate decarboxylase),
30 sC (sulfate adenyltransferase), trpC (anthranilate synthase), as well as equivalents thereof.
Preferred for use in an Aspergillus cell are the amdS and pyrG genes of Aspergilius
nidufans or Aspergillus oryzae and the bar gene of Streptomyces hygroscopicus.
The vectors of the present invention preferably contain an element(s) that permits -
stable integration of the vector into the host cel's genome or autonomous replication of the
35 vector in the cell independent of the genome.

For integration intc the host cell genome, the vector may rely on the nuclectide
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10 subtilis neutral protease (nprT), Saccharonyces cerevisiae al pha-factor,
Rhi zonucor m ehei aspartic proteinase, and Myceliophthora thernophila

| accase (WD 95/33836). The propeptide coding region is nucI eoticles 70 to
165 of SEQ ID NO 1 which encode amino acids -32 to -1 of1 BEMAY D0 2 (or
amno acids 24 to 55 of SEQ ID NO 3). Were both signal peptide and

ropepticle regi ons rese nt at t a =1 ,
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i nclude the di hgdrofol ate reductase 8ene whi ch i Sh%g%é'l fi ed in

pr esenEEABNGRetRbLT SPMOWICHR VIS IREBE! FRMNER i SMEhPlciea ngt cel.

anmpl i f I%hwm&eheﬁyynmgmbﬁas eRdHes nBAIRS nohlBctiifg et ledeodlﬁg?quﬁ%ﬁde
encodi ng the polyp i de woul d be operably |linked with the re §iator

sequen@@qU%eEng‘ég‘g Pier Oard. dhe veHe ’ﬁ?égerﬂteﬁlrﬁ%)?é’rﬂ“i"d e gespme A Higlost gell

reconblﬁgq-mn R Sl QEconsidddioh, conprising the nucleic acid construct of
the invéntion. The various nucl eotide and control sequences _ descr] bed

abdfe may bé 9 GUHRRPMAGEEHIEAtRR (B IBEEE MRV HEBRLFHBRTSCXD 0BT SiTerisalion

whi ch 32884 tRChegs: @@Qeﬂfcaf@)ﬁﬁtoﬁeﬂﬂﬁm SR tthé afst icel '|ﬁ’rhu%'sf1c§ﬁ3 E)@én?dléé)Wff or
insertion or substitution of nucl eoti de_sequence encodi

pol yperhaptfeabeﬂ@u%wfsrreplecetlowatrertﬂetqrmeﬁyof rtéﬁlécq*fee@o@laae'dchfif%mwm@e
sequence ofc {77€ aR4 %@ﬁcﬂsﬂ\@?&ﬂm P cdlen 6% I €98 %dbyusmﬁ@r&mm 51&1060,

nucl eot'i de sequence or a nuclelc acid construct conprising t sequence
i nt o arfndppldbt patreittipgceplication ineRBaeiliss iExamples of (arigisi (Pfgfeph@t*@&é@fe%ﬁ;ﬂ '@na

veehor, e%&%cﬁs@@elngresﬁ\g@%or‘\ §r|%|ﬂ(‘tﬁtr§ﬂlcblrbnt ARMe AR ?t‘&e Eoabinkt &

sequence IS oger ably l'inked wt he 'appropriaté control sequences

expr esENInCEN3 Tard #'@c@‘?ﬁ)‘i"ﬁ@lmﬂ eixPRE4 AngrCEME L The paginbd rapcatiere may t(eeoge a
Pl asm ¢h29hg\d Mb&tioMUhiR makes its functioning temperature-sensitive in the host cell (see, e.g.,

Ehrlich, 1978, Proceedings of the National Academy of Sciences USA 75: 1433).
More than one coby of a nucleotide sequence of the present invention may be inserted
25 into the host cell to increase production of the gene broduct. An increase in the copy number
of the nucleotide sequence can be obtained by integrating at least one additional copy of the
sequence into the host cell genome 6r by including an amplifiable selectable marker gene with
the nucleotide sequence where cells containing amplified copies of the selectable marker
gene, and thereby additional copies of the nucleotide sequence, can be selected for by
30  cultivating the cells in the presence of the appropriate selectable agent.
The procedures used to ligate the elements described above to construct the
recombinant expression vectors of the present invention are well known to one skilled in the

art (see, e.g., Sambrook et al., 1989, supra).

35 Host Cells

The present invention also relates to recombinant a host celi comprising the nucleic
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ot her gfeneptg)of the vector for stable integration of

- The host cell may be a eukaryote, such as a mammalian, insect, plant, or fungal cell.
In a preferred embodiment, the host cell is a fungal cell. “Fungi® as used herein

25 includes the phyla Ascomycota, Basidiomycota, Chytridiomycota, and Zygomycota (as defined
by Hawksworth et al., In, Ainsworth and Bisby’s Dictionary of The Fungi, 8th edition, 1995
CAB International, University Press, Cambridge, UK) as well as the Qomycota (as cited in
Hawksworth et al, 1995, supra, page 171) and all mitosporic fungi (Hawksworth et al., 1995,
supra).

30 In a more preferred embodiment, the fungal host cell is a yeast cell. “Yeast” as used
herein includes ascosporogenous yeast (Endomycetales), basidiosporogenous yeast, and
yeast belonging to the Fungi Imperfecti (Blastomycetes). Since the classification of yeast may
change in the future, for the purposes of this invention, yeast shall be defined as described in
Biology and Activities of Yeast (Skinner, F.A.,, Passmore, S.M., and Davenport, R.R., eds,

35  Soc. App. Bacteriol. Symposium Series No. 9, 1980).

In an even more preferred embodiment, the yeast host cell is a Candida, Hansenuia,
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the vector into the genone by honol ogous or nonhonol ogous reconbi nation.
Al'ternatively, the vector may contain additional nucleotide sequegges for
directing integration by honologous reconbination into the-genone of the
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‘Fusarium toru!osum, Fusarium trichothecioides, or Fusarium venenatum cell. In an even most

25  preferred embodiment, the filamentous fungal parent cell is a Fusarium venenatum (Nirenberg
sp. nov.) cell. In another most preferred embodiment, the filamentous fungal host cell is a
Humicola insolens, Humicola lanuginosa, Mucor miehei, Myceliophthora thérmophila,
Neurospora crassa, Penicillium purpurogenum, Thielavia terrestris, Trichoderma harzianum,
Trichoderma koningii, Trichoderma longibrachiatum, Trichoderma reesei, or Trichoderma

30 viride cell.

Fungal cells may be transformed by a process involving protoplast formation,
transformation of the protoplasts, and regeneration of the cell wall in a manner known per se.
Suitable procedures for transformation of Aspergilfus host cells are described in EP 238 023
and Yelton et al., 1984, Proceedings of the National Academy of Sciences USA 81: 1470-

35 1474. Suitable methods for transforming Fusarium species are described by Malardier et al.,
1989, Gene 78: 147-156 and WO 96/00787. Yeast may be transformed using the procedures
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22 | a OPl1l1 206 acid construct of the invention, which are advantageously
used in the reconbi nant production of the polypeptides. A vector '
conprising a nucl eotide sequence of the present invention is introduced
into a host cell so that the vector is maintained as a chronosonal
Integrant or as a self-replicating extra-chronosomal vector as described
earlier. ‘5 Th st cel] .na e I cel |l SHROR 19 Y; . .
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according to published compositions (e.g., in catalogues of the American Type Culture

Collection). If the polypeptide is secreted into the nutrient medium, the pol.ypeptide can be
recovered directly from the medium. If the polypeptide is not secreted, it can be recovered
25 from cell lysates.

The polypeptides may be detected using methods known in the art that are specific for
the polypeptides. These detection methods may include use of specific antibodies, formation
of an enzyme product, or disappearance of an enzyme substrate. For example, an enzyme
assay may be used to determine the activity of the polypeptide as described herein.

30 - The resulting polypeptide may be recovered by methods known in the art. For
example, the polypeptide may be recovered from the nutrient medium by conventional
. procedures including, but not limited to, centrifugation, filtration, extraction, spray-drying,
evaporation, or precipitation. |

The polypepfides of the présent invention may be purified by a variety of procedures

35  known in the art including, but not limited to, chromatography (e.g., ion exchange, affinity,

hydrophobic, chromatofocusing, and size exclusion), electrophoretic procedures (e.g.,

25



change in the future, for the pur poses of this invention,_yeast shal | be
defined as described in Biology and Activities of Yeast (Skinner, F. A,
Passnore, S.M, and Davenport, R R, eds, 35 Soc. App. Bacteriol. '
SYnPosi um Series No. 9, 1980). In an even nore preferred erboedi-neit;, the
yeast host cell is a Candida, Hansenula, 23 Kluyveronyces, ‘Pichi a,
Sacchar onyces, . acchano 0 SEhbniviNs fralPstecR S S red
enmbodi H&R r,aﬁy%g.caﬁggér RGN fesr“'%ll %{&@L ?éNPryces R grggnglps b
Sacchasosmecer axtrattan, (sBacchar Gmyteips Pdifiestion.i ¢ds., JIeoohand rhﬁCSeﬁyden
dougla a Kl Wyverd.o, Saccharonyces norbensi s or Saccharonyces
Rl SRd OO Rn BeRer o e j

ovi f or [ referred enbodi nent, the yeast host cell
is a Kluyveronyces lactis cell. In another nost preferred enbodi nent, the
yeast host cell is a Yarrowa lipolytica cell. In another nore preferred
enbddi EAE the fungal host cell is a filanentous fungal cell..

"Fi | ament oushé lpm;ie'ﬁt inmaimmdealﬂl teldted mrmm*aosganimplast, pfant partserbplanticell evinich
Eunyco cot i.hed The
1 e Aeh GRToraNed witEs nidedt e Satisrcs Sraoie & rolypRhus rei At g

chi ti nacthay lobitesgresgitunamtios Bo tassaexprasn and ,prcamrtedlhdsleolypepndbeu recoverable

pol ysaccharl d Vege t| ve owh is | on

cat aboﬂP%‘?ﬁ‘F%Qﬁ%P‘%gﬁ f%°°"?rﬁd?g%? ¥I§ Ilangggg PO @Feé{licth’e@y Yeast s
S ugdﬂ a@ﬁﬁﬁ@ﬁﬁﬁuﬁtcmﬂcmtamhg‘mﬂeaem binSnﬂq)DI}tpedﬂdmglanbeaJaedlas&dulch Ifarnmphaiirlgus

an car.non t apol e fernmentatl even pre

e hbod: Henfuainh o B PRt Bad  angapravis: Maniara S8wEy AR, A eRREal

but lnobrdﬁbﬁiet esr toadesthoy eﬁmﬁﬂtlﬂmm\/bsfﬂelrogITHeu%coEnsdiprmr.latldenpliaald o, plahtquart,

Mycel i t hor a, ora, Penici via, .To ocl adi um or

T hoTB kS e e B aTETaY S P el G asRts TR M S s 4 P EHB O us f ungm host
cell is an Asperrgrdgenis pi@‘gﬁ:’d&ﬁl’ be d;s@gegm?dws(a‘ atitdtdus, méapmgedidndm (a

j aponi cus p i dul ans, Asper us ni g or . Asper S zae

L aRp" Pt Sl o Rt et B Biasess. ish 145 QirarloR HReTR (RHE oSt 50
cel | i poa), Forags gradsbach fak Fe@tud@siolinHs ddrhpurhieegraed, istich B $ayré948) and cereals,
crookwel | ense Fusari um cul nor um Fusarl um &I’ am near um Fusarium gram num

Fusari & H¥teat FeFo F{FmP2teis APE (A9l AREIM3138,€97Vum oxysporum  Fusari um

reticul at UMEximpas idfMBidcP PRAHR afl Sobabst potfa Mo THedt, 1EGSAES, Wilch afsCIRgiE our N,
Fusari um sporotri chi oi des, Fusari um sulshureu Fusarium torul osum

Fusari 8fitt PeaChaRthaeyRsRRe 8Nd Grucigess iRty SRBMA AT ERIgeae) sugh a8 eanlifiNer. 25

preb er rRk REBOSHIMB closbRelbtdddiBat exanisHNAbidpER MaleRh! 1S a Fusarium
venenat um ( Ni r enber sp. nov.) cell. In another nost pr eferred enbodi nent,

the fil amenEs#BPIEY @!anﬁ@gﬁs @t ptems callusIRAVED| TR0} ARHF cPREdS oM BibpEs. Also
| anugi Rpsdric pheAissiéLiach aMaBldoRrRhtpepast FatoBRdHrbavacudRU pORRbReS ARS A,

Peni ci |l i um purpurogenum Thielavia terrestris, Trichoderfa harzi anum
Tri cho§¥PHESRAAF ﬁ@P‘"r’der‘?F ite 98 feplABt FP%h@F—'BF%’mr%lt%ﬂﬁ plamtj cal owbatryerrtbe fasue or

Tri cho@@giRBis considered to be a plant part.
25 ‘ Also included within the scope of the present invention are the progeny of such plants,
plant parts and plant cells. | '
The transgenic plant or plant cell expressing a polypeptide of the present invention
may be constructed in accordance with methods known in the art. Briefly, the plant or plant cell
is constructed by incorporating one or more expression constructs encoding a polypeptide of

30 the present invention into the plant host genome and propagating the resulting modified plant
or plant cell into a transgenic plant or plant cell. -

Conveniently, the expression construct is a nucleic acid construct which comprises a

nuclectide sequence encoding a polypeptide of the present invention operably linked with

appropriate regulatory sequences required for expression of the nucleotide sequence in the

35  plant or plant part of choice. Furthermore, the expression construct may comprise a selectable

marker useful for identifying host cells into which the expression construct has been integrated
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30 vinde cell. Fungal cells may be transfornmed by a process invol ving
protoplast formation, transformation of the protoplasts, and regeneration
of the-cell wall in a manner known per se. Suitable procedures for

transformation of Aspergfflus host cells are described igq @?4@?38%@3 and
Yelton et al., 1984, Proceedings -3f the National Acadeny of Sciences USA

81: 1470 35 1474. Suitable t hods, for transform I r re
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Bacteri o| ogy 1
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present vent i o conprising (a) cultivating a str
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prggent i “Vﬁert LRRCVEE Lo Me 238- Chmartpra@omr hﬁt@tbectﬁeld (Brsiek ecamcteen ons
conduci ve roducti on of the polypeptide; é‘ﬁ recoveri n%
t

O peel a8 285 2bhe CipaaaRet BPRERESE T OF ro" BRUELIR) =i MUGHET S EHE%Lel | &

ar e cugweg@& édbhaaswéédse%tatcl%ﬂ@éﬂaﬁm fhutist @wardso& cpclsroﬁaucmgmn Amﬁ Ree
pol ypeptide using nethods known in the art. For exa

D P 84 KHEAGS! poam bt s G A e eyl 5, Bk, AB °°
fermenyali gy, théé:ué‘ra)g acéé'éﬁ'dﬂié&% prd?ﬁétéhsud‘kﬁﬁb b%tglbteh@rprsﬂhnﬂ @@m;e or

f ermentati ons) aoratol&;h I ndust ri al fer tors pg %maag
suﬂ@abE@UmPﬁ?ﬁ?%cfr%d@? (VBhef Q’i-dﬁ%s af?’?@vﬁ”r?gc?l 5{)‘3‘?% %tal dePBPh abg;c:a
expresgag %‘3%% ﬂr&ﬁltﬁéaéguﬂiﬁ%@tﬂn@fﬁatarﬁkﬂoml@é%dg;l,ra@m igBnd ok LM €aba
nutrient 2 medi um conpri si ng}acar nit ro%Bn sources and i norganijc

sal t s, (Geirag ehrbcEWHS é@”’[@ﬁb% PhP ’f')ﬁ"é”%ﬂﬁzsmoﬁ b REMPE oM Eafeeste
from CBBHFEHJ'W% (EHEP L 8T 519@8 PRt BRd @eﬁ%&ﬁ@!og?%@()g% 9@({]%%@}349@@61%

conposi tions g., In catal ogues of the American Type lture
Col | ecnapmprom@tet ﬁ@n"pﬁfaysﬁ’é'ﬂtna@ésl ) wwtb@re@ﬁq%wqfﬁeorﬁwﬁr &RPWRED thehPrt he

p0|2gpegsdedgsc g EGABCEEM 4TS BEl th%rr';\&%mtﬁ@epr%@]ie\"mna} et Qeleﬁpls;ﬁ&ﬁﬂi%t i de

i s not ‘creted, 1t can be recovere fromcell |ysates.
pol ypeprdrosr sagh B thet ebase dramditery freet Howlrkivovato i (Kyeaukaaet at hé@%r@fa‘nf

speci f IF%J/&WO{JJBE? 9@‘? L )RBPIHedGForel\FRS ddEhiRE MRy IEisRAdSe JRe bidRloudqmitse of

speci fic’ant formation
and Higgins, 1994 Plant Molecular Biology 26: 85-93), or the aldP gene promoter from rice

(Kagaya et al.,, 1995, Molecular and General Genetics 248: 668-674), or a wound inducible .
25 promoter such as the potato pin2 promoter (Xu et al., 1993, Plant Molecular Biology 22 573-
588).

A promoter enhancer element may also be used to achieve higher expression of the
enzyme in the plant. For instance, the promoter enhancer element may be an intron which is
placed between the promoter and the nucleotide sequence encoding a polypeptide of the

30 present invention. For instance, Xu ef al., 1993, supra disclose the use of the first intron of the
rice actin 1 gene to enhance expression.

The selectable marker gene and any other parts of the expression construct may be
chosen from those available in the art.

The. nucieic acid construct is incorporated into the plant genome according to

35 conventional technigues known in the ar, including Agrobacterium-mediated transformation,

virus-mediated transformation, microinjection, particle bombardment, biolistic transformation,

27




of an enzyne product, or disappearance of an enzyme substrate- For exanple,
an enzyne assay may be used to determne the activity of.the pol ypeptide
as described herein. 30 The resulting pol ypeptide may be ﬂe&dﬁé}‘eﬁgjﬁy

met hods known in the art. For exanple, the pol ypeptide nmay "be recovered
fromthe nutrient nedium by conventional procedures including, but not

limted to, centrifugation,, fil tion, extr } . : Hr ¥i- '
evapor ap¢ GiﬁCtrBPorﬁﬁ%&ﬁstsﬁi Bl 1%3&@ %%?We%{ﬁ: g%%é’gfbtt hgg'ﬁéggéétop%ﬁgg%’??%n
BB%/ betap?gé;fs{nﬁﬂar?moaer\ﬁ@r1ﬁ9ymfur@es&@duy.68_ 35 kn(r)]wn in tP]?_ a_r% i ncl udi ng,
ut no Imte 0, chromat ogra (e.qg.,. jon exchange, qinity, L
hydr ophobi ¢ Preseryed BeriRy ,t“"g%éc‘é’?sz‘g'eg'ﬂﬁd&qng%énsgelt?ésc reo'BﬁtQPétof ghoice
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r ecove a0 M HECY | BIR2. Iffaf dR¢TRadt .27%1218& PIEPY: 1@%8 fg’ Bl atPige?

pl apt RBsthcK RN B MB-16. VaHOosbhNaT892D Biy/PedHnoftgy MRy 687-6r¢dARaltetialivé Or
improving the quality of a food or feed, e. gg y | n;profiél ng.nutrltlogaéb

val ue, Teihed ihitlensiprmatiod ofHBRIQSgICIIPase 8 BFPRIZS UGNSPEMFRT F%H5PskHPSC by
ant i nutdhiiieg & act @o3, Phet Meeever s8Ry pem-ize, plant or plant part may
al so be used to inprove or _after di gcgstlve flora in ani Tﬁ%ﬁlﬁgd | i vest ock.

The t r ansgericdownafaneiRimatong thedfanstIBABE 3y D9 dPcosRgratsH B FRESHTLUs (a

15 monQgAtthuct BASREGS Bhd EYAE Rlted IntdvBoid Harlé §§§:ﬁ‘&n? 0! fridtrtis RAC@OWE RS S
(blue grass, Poa), forage grass such as Festuca, Lolium tenperate grass,

sudh ashe\gitostis, and cereals, e.g., wheat, oats, rye, barley, rice,
sor ghum andrhgag,%gg,(tcm%mg?lembﬁﬁesﬁo g'laeﬂ'ﬂigsplioﬁrﬁréd@ir% bObSHERLidP O ke,

sugar beet, |egumes, such upi ns, pea, bean and soybean, and

cruci f eresent ghvantien comnAfising krlasuiivadioe Feranspesis BI3NCBUR| Alpvidll, commisingpR
seed. aicblife CLOGSIcE bRl MBATberRLEANUVY ARGHIcHYR | SctURAlor ARG prEIDI es
of plant parts are stem callus, leaves, root, fruits, seeds, and tubers.
Al so  dpesotion enggraenditiprs eensiucader RIgAEdiPD 0b BlearAyPeRidR | anst(b) HHcovRIngiBR i a,
vacyol | somes, and cytoplasm are considered to be a plant part.
Fu%?hefpﬁwg?@aghy pl ant cell, whatever the tissue origin, is considered to
be a plant part. 25 Also included within the scope of the present invention

are the{:&?ﬁ&%%s‘)f such plants, '
in a still further aspect; the present invention relates to compositions, such as -
pharmaceutical compositions, comprisihg‘an antimicrobial polypeptide of the invention.

25 The composition may comprise a polypeptide of the invention as the major polypeptide
component, e.g., a mono-component composition. Alternatively, the composition may
comprise multiple enzymatic activities, such as an aminopeptidase, amylase, carbohydrase,
carboxypeptidase, catalase, cellulase, chitinase, cutinase, cyclodextrin glycosyltransferase, -
deoxyribonuclease, esterase, alpha-galactosidase, beta-galactosidase, glucoamylase, alpha-

30 glucosidase, beta-glucosidase, haloperoxidase, invertase, laccase, lipase, mannosidase,
oxidase, pectinolytic enzyme, peptidoglutaminase, peroxidase, phytase, polyphenoloxidase,
proteolytic enzyme, ribonuclease, transglutaminase, or .xylanase.

The compositions may further comprise another pharmaceutically active agent, such
as an additional biocidal agent, such as ancother antimicrobial polypeptide éxhibiting

35 antimicrobial activity as defined above. The biocidal agent rﬁay be an antibiotic, as known in

the art. Classes of antibiotics include penicilins, e.g. penicillin G, penicillin V, methicillin,
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pl ant parts and pl ant cells. The transgenic plant or plant cell expressing
a pol ypeptide of the present invention may be constructed;in: accor dance

wi th methods known in the art. Briefly, the plant or plant cell

constructed by incorporating one or nbre expression constructs encodlng a
pol ypeptide of 30 the present invention into the plant host genone and
prOpaggxécnlﬁn t{b@bé ?ﬁlh'l“ d?cglhﬂngljn%lcﬁﬁj] BLantemc(ﬂﬁnsoﬂnegHm&ﬁét’on'\Mthobé?iatlgcwﬁ ! C_
pl ant oOf Ant el nveni ently, Xt essi on construct Is a nuct el c
acid- cmhui:tmowct oshhathspoonpr | e@s  aefavios) eoefaztdlnseqa@mne.ncmmgctam etc
polype h I n ra d PPF.O
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t he 35pplyanykiner lifanamigast ofindbodsce cldFampfhmadJremetWEd@otﬁr espeainomgcist r uct
may, co e S u en foyl t |ls into
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sequencre:&dn@ceslsame;s feog. amphateltgt | & nnystatinh&- fhmnsytruand amiles, téng. pliconbzaln
guesti t he e the DNA introduction nethod to be used).
The chg?tc?go%%zo}"e%u Z@?yﬁc‘gﬂ uoggg%[ such as pronoter and term nator ‘
sequences aid ancqmmbanmaédtyche |bgmda| mgemtr iars hbn-seruum‘nicezﬁwe’rrscaﬁle:gemtnimedothélor ‘
exanpl pol ypeptide is desired |
to be ggwpgn%eggthe 'OC'?aﬁg V%r}dsea noH@OEYQS?tésesqhgm'c é%g gene encoding a

pohypept i de Tot bidvelapages ntayiteveaaptblenf neducing teonsmbeérudfiliviag aelld sfdischéiabia or

et ar 6ol B JBFE I rop R S Ranc e r AR 2T € o kebd g SRS

Regul abmfayrasaquemceau@ue soliRion efatgib @ww): dﬁ@rernrb%daﬂwnnTanguebusa‘smuﬂc%Sf
Pl ant Y 86: 5 For constitutive e [ essi.o
or omot S Bk Frearaty By wareduseun S0l BT SNEYS Rl PR3 R oh

O gan- spesdusi solpioand toedss(wiwy, drel, infparticRieanp ke, agaepusosmiten §fron¥%ol/al @gethe Si nk
[ gueg. such. as seeds, potato tubers, and fruits (Edwards & Coruzzi, 1990,
¢ aP%‘-F? . 24: 275-303), or fromnmetabolic sink tissues such as

meri st ens (Mhe bédcicd agélrﬁgﬂay Hesame capbble dBirdlibitirddthe &kgrBwth of Bschesshispeci fic

pr onot u s, th ut el i rolamn, globulin r. 15 al bum n, pronoter

Pr om r sl fardlt o 2 Rodtss at sy T dcrisepPabait) s5vas. wee sl Mo ci a
f aba pb@nmhemlctrr oM10b@ phag L{:Fﬂeiér&ﬂy ahentARied K O WOnGREELEH of S0D 1€mbfeOM
Vicia faba &Conrad et at, 1998, Journal of Plant Physjology 1 '708- 711),
a pronBiaierapPlomen ed "b?lcon%ﬁﬂﬁt'ﬁ? 8t EthPRTNRYFNITIOg Prefpafy Wbﬁ”hﬁ“t’ &4 acel |

Physi okegent8tiorP8b1@dpm; fldet Slefiralle wheRaHEd iMaRNINREBEEf 50 gﬂmBéﬁdS fica
napus, or any ot her seed specific pronoter known in the art, e.g., as

descr i BROICHA" (s addessn g, Coﬁﬁ?‘itf?é‘Pﬁﬁf €°PPRe pronoter may be a |eaf specific

% ggot er sugheasiodi® dgeht mMHyoaBb e LAIPIE bf PedicirigOtRt AurbkrOgtkAnP kel of

Elacﬂlfjs subtilis (ATCC 6633) to 1/100 after 30 min. incubation at 20°C in an aqueous solution
of 25%({wiw}; preferably in an aqueous solution of 10%(w/w), more preferably in an aqueous
25 solution of 5% (w/w); even more preferably in an aqueous solution of 1%({w/w); most preferably
in an agueous solution of 0.5%(w/w); and in particular in an agueous solution of 0.1%(w/w) of
the biocidal agent.
The biocidal agent may also be capable of inhibiting the outgrowth of Bacillus subtilis
(ATCC 6633) for 24 hours at 25°C in a microbial. growth substrate, when added in a
30 concentration of 1000 ppm; preferably when added in a concentration of 500 ppm; more
preferably when added in a concentration of 250 ppm; even more preferably when added in a
concentration of 100 ppm; most preferably when added in a concentration of 50 ppm; and in
particular when added in a concentration of 25 ppm.
The antimicrobial polypeptide of the invention and the biocidal agent of the composition
35  may be selected so that a synergistic antimicrobial effect is obtained.

The antimicrobial polypeptide and the biocidal agent of the composition may be
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Physi ol ogy 102: 991-1000, the chlorella virus adeni ne nethyltransferase
gene pronoter (Mtra and Higgins, 1994, Plant Ml ecul ar Bi ol ogy 26:
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and Ceneral Genetics 248: 668-674), or a wound induci ble 25 pronoter such
as the potato pin2 pronoter (Xu at at, 1993, Plant Mol ecul ar Bi ol ogy 22:
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The enzymatic component and the biocidal agent of the composition may also be
selected'so that the outgrowth of Baciflus subtilis (ATCC 6633)' at 25°C in a microbial growth
substrate containing 500 ppm (preferably 250 ppm, more preferably 100 ppm, most preferabty
50 ppm) of the biocidal agent and 0.5 ppm (preferably 0.1 ppm) of the antimicrobial

25  polypeptide, are inhibited at least 5% (preferably at least 10%) longer time than compared to
what is obtained by adding the results of separate incubations with the biocidal agent and the
antimicrobial polypeptide alone, i.e. a simple additive effect.

The compositions may comprise a suitable carrier material. The compositions may also
comprise a suitable delivery vehicle capable of delivering the antimicrobiai polypeptides of the

30 invention to the desired locus when the compositions are used as a medicament.

The compositions may be prepared in accordance with methods known in the art and
may be in the form of a liquid or a dry composition. For instance, the polypeptide composition
may be in the form of a granulate or a microgranulate. The polypeptide to be included in the |
composition may be stabilized in accordance with methods known in the art.

35 Examples are given below of preferred uses of the polypeptide compositions of the

inventiorj. The dosage of the polypeptide composition of the invention and oihér conditions
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Examples of surfaces, which may advantageously be contacted with the antimicrobial

polypeptides of the invention are surfaces of process equipment used e.g. dairies, chemical or
pharmaceutical process. plants, water sanitation systems, oil processing plants, paper pulp

25  processing plants, watef treatment plants, and cooling towers. The antimicrobial polypeptides
of the invention should be used in an amount, which is effective for cleaning, disinfecting or
inhibiting microbial growth on the surface in question. |

Further, it is contemplated that the antimicrobial polypeptides of the invention can
advantageously be used in a cleaning-in-place (C.l.P.) system for cleaning of process

30  equipment of any kind.

The antimicrobial polypeptides of the invention may additionally be used for cleaning
surfaces and cooking utensils in food processing plants and in any area in which food is
prepared or served such as hospitals, nursing homes, restaurants, especially fast food
restaurants, delicatessens and the like. It may also be used as an antimicrobial in food

35 products and would be especially useful as a surface antimicrobial in cheeses, fruits and

vegetables and food on salad bars.
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microorganisms in question. -
The invention also relates to wound healing compositions or products such as

25~ bandages, medical devices such as, e.g., catheters and further to anti-dandruff hair products,
such as shampoos. '

In vitro synthesis

The antimicrobial peptides of the invention may be prepared by in vitro synthesis, using

30  conventional methods as known in the art. Various commercial synthetic apparatuses are

available, for exampie automated synthesizers by Applied Biosystems Inc., Beckman, etc. By
using synthesizers, naturally occurring amino acids may be substituted with unnatural amino -

acids, particularly D-isomers (or D-forms) e.g. D-alanine and D-isoleucine, diasterecisomers,

side chains having different Iengths or functionalities, and the like. The particular sequence

35 .and the manner of preparation will be determined by convenience, economics, purity required,
and the like,

32




by adding the results of separate incubations with the biocidal agent and
- the antimcrobial polypeptide alone, i.e. a sinple additive effect. The

antim crobial pol ypeptide and the biocidal agent of the n nay
al so be 15 selected so that the nunmber of living cells an@gﬁ @P@

subtilis (ATCC 6633), when incubated 10 mn. at 20C in an aqueous sol ution
cont ai ni ng 9 el I %. o rabl 10% w w, nost
pref erabl y g&é‘%\/@%\@’l‘/ gﬁ&ﬁgﬁ%}ljo%él %)"5 v Jr% 8 §£ %ré:f%t?'é‘ﬁl GOBPISIng m)
of t heoayanient durstboadlitips fyrpepidinge suaras aenmcgmium fdrmntie s(pstiaited akline at
| east reat 0 t t di.n he results of
separ a#%@aﬁlgﬁbg |(F)lé:1b‘gJ Ct\;\A\%t %P'?"ﬁﬁ&b 1@8 %rngs ‘ogﬁ'e? hg%f"ﬁg é?i?rl &F?‘br%’?%y
pol ypegrours fat aynigde formamtion, aidipe ékaddi ti ve ef f ect. The enzymatic conponent
andsthe bio i tion al so.be selected so that the
outgrowth o?ﬁ %glre ﬁ%@&gﬁ%mﬁﬁ %?%@0885%‘3 ngc%/thféjépf%g“rfﬁgcﬁ% PSIP of FEritsh
subst r gxpresgin, ammcmgllmmorpmhmgpu etrer aldiecuRsrppm surice. PR, G6RiHeY cJaﬂ(beppm
m)st pr age pm (preferably O

of E%l‘ﬁ'i&‘% mt%(%re 0 |a| ﬁ)g@%&l {5’535‘{'”%@ 8€aifrlﬂﬂ B?Te'agaﬁafb@%sr@% for
(preferftabhr;g ahldleeasEsté&O/c)anilrﬁngeﬂpstﬂon&:rmh@mnﬂdémaahe(ﬂwé fike. What is obtained by
addi ng the separ a ncubat h t he bi oci dal_agent and the
anti m cr obi ;rﬁ gbﬂﬁi)&pg@l MR ﬁ)ﬁ?e e ‘Sog‘?eda ‘?Hﬂf' 9, fgREGORaNEF el conyeptional
conposimstionts ofaycaobipantsyntesiai A afslat may b @repEe€ bf e exPh@sRAMMRBAAD fHes may

t he

al so ri bl l'ivery. cl e capabl e of delivering

anti m E% ﬁu‘?mg lﬁl’%’%s 5@35!‘ of e{ﬁggﬁogoc RGNS SV 098 elertopherEsiF.ocaffnivhen

t he. conpr@matmgnm)aDEOMQeﬂur&"&aﬁomﬂedhmw%r th@hﬁoé&@ﬁﬂoﬁlbtcbmﬂﬁsrﬂ%é RcPhaepar ed
in accgréioawq'e vr\Atlh mgi Fg& ntg}?‘FC rt and may be in the formof a

i qui d"BF T S R e o‘?’e]gthtsotf es'ﬁeﬂé’rﬁﬂlcﬁﬂﬁﬂﬁ yrealbordenst @bert may
be in 7% thowerghrf peeferabiywt fiast ﬂﬁouﬁgﬂ%ﬁy%@ﬂuhﬁdfbrtﬁ@ﬂ@pd@ﬁb}ﬁ@%&ég%shﬁw

[ n%udgp I%a% aq)% cgg SItI on )/ be stabilized in accordance with

kndwn £n THe & % raﬁwh DACIRTYRaYS SERteh o (fBe smethog el

pol ypeptelpdﬁatioorqﬁdlse tprmm éﬁd itburificutient Usublly Tihe SHeardgo<af wil e tl%'ekﬁ hi de
conpos th Qn of the invention and ot her condltlons 30 1 8 MAY 2006 er

whi ch 2 E%"ﬁﬁomtlon is used may be determ ned on the basis of rret hods
known in the art. Methods and Uses 5 The present invention al so
enconpasses.vari ous uses of antim crobial polypeptides. The antim crobi al
pol ype E&f e typically useful at any |ocus subject to contam nation by

bagd er i a, fmngupres;eaamvemronaisg@@o ditédi s & hbthdd3Cfor AEiRg!
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comprising the antimicrobial polypeptides of the invention.
The term animal includes all animals, including human beings. Examples of animals
are non-ruminants, and ruminants, such as cows, sheep and horses. In a particular
25 embodiment, the animal is a non-ruminant animal. Non-ruminant animals inciude moeno-gastric
animals, e.g. pigs or swine (including, but not limited to, piglets, growing pigs, and sows),
poultry such as turkeys and chicken (including but not limited to broiler chicks, fayers); young
calves; and fish (including but not limited to salmon).
The term feed or feed composition means any compound, preparation, mixture, or
30  composition suitable for, or intended for intake by an animal.
In the use according to the invention the antimicrobial polypeptide can be fed to the
animal before, after, or simultaneously with the diet. The latter is preferred.
In a particular embodiment, the antimicrobial polypeptide, in the form in which it is
added to the feed, or when being included in a feed additive, is well defined. Well-defined
35 means that the antimicrobial polypeptide preparation is at least 50% pure as determined by
Size-exclusion chromatography (see Example 12 of WO 01/58275). In other particutar
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Such antamlcroblal polypeptide preparation may of course be mixed with other
enzymes. '
The term vegetable proteins as used herein refers to any compound, composition,
preparation or mixture that-includes at least one protein derived from or originating from a
25  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).
Vegetable proteins may be derived from vegetable protein sources, such as legumes
and cereals, for example materials from plants of the families Fabaceae (Leguminosae),
Cruciferaceae, Chenopodiaceae, and Poaceae, such as soy bean meal, lupin meal and
30 rapeseed meal.
In a particular embodiment, the vegetable protein source is material from one or more
plants of the family Fabaceae, e.g. soybean, lupine, pea, or bean.
In another particular embodiment, the vegetable protein source is material from one or
more plants of the family Chenopodiaceae, e.g. beet, sugar beet, spinach or guinoa.
35 Other exampies of vegetable protein sources are rapeseed, and cabbage.
Soybean is a preferred vegetable protein source.

34




5 water, The invention also relates to the use of an anti m crobi al

pol ypeptlde or conposition of the invention as a nedicanment. Further, an
anti m crobi al pol ypeptide or conposition of the i nventi‘on nay - A%0 pbe used
for the manufacture of a medi canent for controlling or conbating

m croorgani sms, such as fungal organisms or bacteria, preferably gram

positive ba ria. 10 C Qsition and antl I pt|d of t he

i nventi on négf‘ef)gx%@@asa? Vg%é{n@ﬁtqr?ﬁe@r%r%ﬁs et nafg?%nagg Flﬁ% € e

t her apgitl ngiz@{cdph P Aiby, |amatsoegtagent . Thus, the conposition and antim crobial -
pol ypeptide_of the invention,. be used, jn.the ] arat| nof Y rinarian
br haman ¢ Her apeteRB LR g Cat B rone i ot B5anh SR7 60, B2 i eVt

M crobp@k aJnﬂih&;gdblzﬂ rr,tblypeﬁutﬁe? oatn barfikierd aith @thef u?@abnemé gﬁémd&ﬂs‘;orb@:rc[mfoelrtabl y
gram posi t acter i nfecti.on [N rticul ar the m crobia
el Teas b6 BulbBoiont o DR feam ottt R, 10 MR G IeB ATEIKeS 19 ¢ e
to, taheerreedsi s and cyst ic fibrosis; and sexual transmtted di seases

i ncl udi ng, but norr

n di The. co itjion of
e VoD, | b ey pe B8 resent FragoR e B 18 PRt ey TRt
pol ypegidnde é?ﬁmélh@ed lﬁﬁ&%hln@élfeeﬁﬂad‘ﬂ"tﬁeiaign aﬁqfxestlve amount " when used
herein is inten o rrean n a unt I’Obl al g ilégggt [ gg
conpri si ng PR Pﬁ“n © & 'H“%‘@E{ﬁ’ 36’35’ t5‘§ 'aYﬁ” 8" Fd’é"rialtf ¥°SSEQ |1 D
NGR, Bk idvehficdbBainek lcdsyard fifbollflevRgrin, whid/chati I8ass bhé ivaited olubR: Vitahiini t
grow h of the m croorgani sns The invention also relates to

on.
wound RREHPT HeashAPOERS '@Hhe’%ra‘lﬂ/‘?f%%{ QRRaLe MBEA andages, nedi cal

devi ces suchurmer, @pt@mm Feédaddtive mgﬁédfémtg BRY cdluriit Agehag) dirbink db@igounds,
products, such as shanpoos. In vitro nt he i s The ant| m cr?gz%@ %ptldes

of theSt?H’{}ﬁﬁfl%SW"?fa%? '?ﬁsst ;ﬂ"é;ﬁi‘i‘%oerwmﬁﬁ CEerdo UG ATPRIGSE PhY (TS

conveng eyl fBidRES BS BNOVE yHlabBRaddst ECVAIA DB, eAAME!Kdtablusimiseet EC
a_p aratuses are available, for exanpl e autonat ed synt hesi zers by Applied

ysé&éstinc., Beckman, etc. By using synthesizers, naturally occurring

am no aci dSnn@%m@J@mﬁm&Mbﬁm@éé RhEnera ted lars Wi Befirrel (E§ defridtdtoue adrl Y
D-i soners forns) e.g. D-alanine and D-isol euci ne, diastereoisoners,

si de cﬁ%ﬁ"’r‘igoﬁ@{/ﬁ"ﬂﬁ’etﬂ’i“f‘? BFf‘é’ﬁfat'P@Wgt hs or functionalities, and the |ike. The

particul ar seOHABSSf éﬁeﬁ%ﬂnﬁwf&?otf@%%ﬁdé%f Atnnfeﬂ r@tGW‘IWLéuc@cﬁ’n @ketrﬁfrm.cned by
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Cheni cBrotedrink]. nihanayin b Defasi. ddsridn wHER RgsNpupRiTidRoBert drehresi 90®0rﬁ5'P| si ng \
20 variants, or fragments thereof which retain antimicrobial activity. |
Examples of other antifungal polypeptides (AFP’s) are the Aspergillus giganteus, and

Aspergillus niger peptides, as weil as variants and fragments thereof which retain antifungal
activity, as disclosed in WO 94/01459 and PCT/DK02/00289 [replace with WO number once
published]. '

25 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
- polypeptide of the invention, is an animal feed additive of the invention.

In a particular embodiment, the animal feed additive of the invention is intended for

30  being included (or prescribed as having to be included) in animal diets or feed at levels of 0.01
to 10.0%; more particularly 0.05 to 5.0%; or 0.2 to 1.0% (% meaning g additive per 100 g
feed). This is so in particular for premixes.

The following are non-exclusive lists of examples of these components:
Examples of fat soluble vitamins are vitamin A, vitamin D3, vitamin E, and vitamin K,
35 e.g. vitamin K3,

Examples of water soluble vitamins are vitamin B12, biotin and choline, vitamin Bf1,
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. conveni ent functionalities for bonding, such as am no groups for am de or
substituted amne formation, e.g. reductive amnation, thiol groups for

t hi oether or disulfide formation, carboxyl groups for am de formation, and
the like. 5 If desired, various groups may be introduced ;’i atn,ih’hﬁ]ﬂﬁeptlde
during synthesis or during expression, which allow for linking to other

nol ecul t o e. Thus cysteines can be sed to make thioethers,
hi sti dYﬁan% 15&, vi "‘l”ﬁ'R%{?gn'PBm fofizpgip al”BrE’aE@ﬁ‘;ﬂeB?te &8 g@SR/‘P""@‘PBﬂ?EQat?or "~ form ng
anmi des or eBkamples aifi@ce GNitetas dremiryaRbay 1B, 468, covper, t|3@né'§%‘?emdmeand '
pol ypeg %’ﬂes may al so be isolated and purified in accordance wt

convent? 10 net hods of reconbi nant synthesis. A lysate may be pr epar ed

of the expr Esam@les bamtac@nﬂmem are)saRifn, pINoEpHAPGs H8d SehiliRLC,  excl usi on

chro el ectro horesis, affi nlty chr omat ogr aphy, or other
purd FBJEE ﬁ't'g%%%ﬁ?ﬂ

at | east out % é@ , preferably at |east about 95%
f or thﬂ?%‘gﬁ?ﬁi’@"ﬁﬁf’ﬁb sd'E’tU%UhSIqC‘?C&'Bfaéiﬁnfr wgigatedbout 99. 5% by wei ght, in

rel ation toinctestAaizané Ihe Aindhf debd aH&!ﬁvenBit m@qn@ntioﬁrcﬁﬂﬁarn?%é gpleggatsc% upon

pr oduc urification. Usual ercentages w

Potal p ol Bipneds apaiertn Tabisvhat WONDERES G Al ioast Soe tioses cotbriob

netthodsnd & musd 6¥J oh& GorRRb YRaRided 86t %hA 9o f@}fﬂ hﬁrld:étpmlrﬁzlena&t n%'tot N flfﬂeeﬁn' mel
as to feed conpositions and fe ditives rising

feed, a
antim 'eﬁwﬁea! COTAAERIS: MPE Sercifically. |tW§@hiqa§h0nerwethd@ahwﬁpmnt lsnod:ludm‘smal |
ani mal e ddagie @ B PVERBNDRISNSS anBHAR &S & rmm ﬁn-fe%ecoﬂ?é%tfaﬂ%%ﬂ&,s

and rum nants, such_ as cows, sheep and hors parti
embodi e RENgeRUCALEH fAFolimEN 20U oRT- GOl e oamlwan waﬁablmﬁ\ nant an| mal s

i nclude norrnw@q&ééérﬁ A0EARhS alst: Gelalts 9% Unirfd '?é"eo( 'd&ﬁi;ﬂrbgituﬂ ;HOFeed
limted to, glets, grow ng SoWs suc rkeys and

chidc ke??"(Fr%E'PUﬂPﬁG'%% aype rﬁ'ia Egiealgthoc%liﬁﬂt IOéerQihlﬂc Rguttwmrmg die}@uwg be
cal vesshatdteerised had irtfidaudi ﬂ'ngQHﬂe BO{;I Wd“cﬁ%%z‘r? E&bﬁ’iﬂg)z 3T?Eht g1 Lgedeor

feed conposition neans any conpoun pr epar at I on,

‘conposterastersgs taspindicalgd in (ﬂolqrrm érﬂiéhtsf'lfﬂbla Bt Enehewrm sanm rﬁa}h dietts) usinlyus e
accor g a Quddgt b&“gﬂtdeBotsHP[gﬁ{ryl m crobi al pol ypeptide can be fed to the
ani mal before, after, or sinu eously with the diet. The latter ‘is
preferred. Ahaaimehfesdcaamnositind adtending, totthe irrabiiari barsoalcajdemrbgqnepdmtelﬁ of | n

t f | [ ude

o oo . B ot KEReHGRs 5Pt He it Ibeplifs, 8¢ Hoimda®

ant i m&®Bi al pol ypeptide preparation is at |east 50% pure as deternined by

Si ze- excl ush piherhs@TBE FORPIREARRE (X ATPL Gae! Ardtdin Wonlh{ R8%LRdg agorbe?ttner

particul ar
animal feed composition of the invention has a content of metabolisable energy of 10-30

MJ/kg; and/or a content of caicium of 0,1-200 g/kg; and/or a content of available phosphorus
25 of 0.1-200 g/kg; and/or a content of methionine of 0.1-100 g/kg; andf/or a content of
methionine plus cysteine of 0.1-150 g/kg; and/or a content of lysine of 0.5-50 glkg.

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,
3,4 or5in Table B of WO 01/58275 (R. 2-5). '
ap Crude protein is calculated as nitrogen (N) multiplied by a factor 6.25, i.e. Crude
protein {g/kg)= N (g/kg) x 6.25. The nitrogen content is determined by the Kjeldahi method
(A.O.A.C., 1984, Official Methods of Analysis 14th ed., Association of Official Analytical
Chemists, Washington DC).
Metabolisable energy can be calculated on the basis of the NRC publication Nutrient
35  requirements in swine, ninth revised edition 1988, subcommittee on swine nutrition, committee

on animal nutrition, board of agriculture, national research council. National Academy Press,
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33 1 8 MAY 2006 enbodi nents the antim crobial polypeptide preparation is at
| east 60, 70, 80, 85, 88, 90, 92, 94, or at |east 95% pure as determ ned
by this method. A well-defined antim crobial polypeptide preparation is
advant ageous. For instance, it is nuch easier to dose pgrpqgtﬁm@to t he
feed an antim crobial pol ypept | de that is essentially free from

interfering or contam patin er antim cropial t The term
dose CWPPB@NOV Pet-ePR: ﬁ i‘fﬁ’? r%Wﬁ”o“i"r‘Fé"ﬁ%“éﬁh 9@%?&&)‘?"&%??@'““ fis,
gons:]I ssa@élaer?ﬁm g@ﬂ&t ergt ;?c]gmwt tr%'s:ea’#&?hhrl?@ eﬂ@m | 7561 ?IDAOHHeﬁk\ﬂJe&gékg dwtﬂﬁage
ased upon e desire ec or € use in_ani e owever, e

ant i m@g Bilapd Spg‘lrifﬁéblbﬁgféf Resgn foleoksp q%ﬁageﬁmggn %Nﬁﬁ,‘?@ﬁ& 4%icl ude ot her
enzynes, i NThdidedtagasoRtdri dejalddmbea\taaéﬁs rRRpiRgtld BnarHBihal acidkOinbeinast i de
preparation. The antim crobi al pepti de preparation can be (a) adde

dir cﬁfym?bd'ﬁﬁésF@@u‘ateerc’ﬂf@@@as'aloef |1pPlER SUCh s yeeMaRpPeiaet 3% @Pg%‘@ﬁét abl e

prot ei gk, cEmicéhe Iéanceaqatelmagua@ﬁeemaaﬂhe.dpre@duaédma%e oae \Med@m.@deten
i nt er nedi at e conpos| ti ons such es OMI’ em xes that is

subseq‘a%'ﬁfeﬂyeémr?%‘e@%@“@%’a’e@@r 83%%8" i—ﬁ]yga?r@g{\' {283°%e6s). The degree

of purity 1 Q@aarcutae@mbawenlt th€lamirk® fEE@ cBMbbitiorPbf thBanRHtioh B8htains at
anti m crobi al %@o‘@t i de preparation, whether used according to (a) or

(b) abgde. O“Aﬁ’teﬂﬁﬁ PigIN YATYSBROLERS %%‘&?%?P%‘f?s with purities of this

orger of magnidiudRhar ﬁaﬂn@ularpéﬁwbbﬁlmeﬁfs o ahiadliged!8bmPodiGODIHRARTerBA N0dS
of production, whereas are not so easily _obtained and al so subject to

a muchcantejhe0-80% draizre- a:%!{%rp Gk Largtum m@Hort Pré0%neheatc pagpn P-70p Barey;

pol y pepid/cien-Be%Ri-e8 et Byaots aslivbh®Relal: fa%&l&? Bliabd Gk rﬁ@éthﬁEor GRH6H whef\]f
antim crobial polypeptide preparation may of course be m xed wi th other

enzy ne%”'mPh@'efse?ﬁﬂ %g*aq @Bn@aﬁﬂtﬁdea%@aasfeﬁg dermeslieted) peplieted feednlypicatibound,

CONPOSthkirfifled feRUCRF PhreOHixEd aﬁa ShrelEient Aiaburt'6f SdBRLALithBRS an@MendkRLAEN
derived fromor orig |nat|ng troma 25 vegetabl e, including nodified
4

pr 8t ei #idedrrcprineiontha spreiteatipes forthe ﬁaewfc I @esbiom FdizwBas §an Preaddpd 86 ei n

cont en}sollgforIil&@d\éﬂﬁyﬁﬁ@hirﬁlu%'heﬁse'%ﬁekaﬁnﬁé é@é"r@ten%ﬂne?&mu@mn@w ey Kef0%
(w Veget abl e protei ns may derived from vegetabl e protéin sources

such deefPeRInyNGAR] TeRS 5leP; R eIz ReT eRATac I8 ey @ﬁﬂgd aftertthe
f | d
am | i esicfiabaepatnd bﬁzgean %9@% b? irfdo rét‘éP ﬁgﬁ?d agHmOQBPBH an

Poaceae, such as so rapesee neal In a
particul ar E‘?ﬁ)ﬁ%'@lﬁrmetch@mf&fgmfabﬂ 'fée[ﬁ#'&itl%WﬁhIthﬁ C@QE@fm%?OChmgfwnm@ne or

mie R ey &iBE 1 3BYIefRBRASAGe ofs-80 nRPURSAR proteR P4 kg RAfnal Afet PEAN.

The antimicrobial polypeptide may be administered in one or more of the following

amounts (dosage ranges). 0.01-200; or 0.01-100; or 0.05-100; or 0.05-50; or 0.10-10 - all
these ranges being in mg antimicrobial polypeptide protein per kg feed (ppm).

For determining mg antimicrobial polypeptide protein per kg feed, the antimicrobial

25 polypeptide is purified from the feed composition, and the specific activity of the purified

antimicrobial polypeptide is determined using a relevant assay (see under antimicrobial

activity, substrates, and assays). The antimicrobial activity of the feed composition as such is

also determined using the same assay, and on the basis of these two determinations, the

dosage in mg antimicrobial polypeptide protein per kg feed is calculated. |

30 The same prmmpies apply for determining mg antimicrobial potypeptlde protein in feed

additives. Of course, if a sample is available of the antimicrobial polypeptide used for

preparing the feed additive or the feed, the specific activity is determined from this sample (no

need to purify the antimicrobial polypeptide from the feed composition or the additive).

35 Detergent compaosition

The antimicrobial poiypeptides of the ihvention may be added to and thus become a
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I n anot her particul ar enbodi nent, the vegetable protein source is materi al
fromone or nore plants of the famly Chenopodi aceae, e.g. beet, sugar
beet, spinach or quinoa. 35 O her exanples of vegetable protein sources are
rapeseed, and cabbage. Soybean is a preferred vegetable roteln source. 34
9nng Ot her exanpl es of vegetable protein sources are cer &&B Mgpq%ugs

barl ey e (corn), rice, and sorghum The

antim E?%%?'}ﬁm8@%38@&?@8"@8&5‘%@ added to the feed in any form be it as a

rel atively Tpelldeteagéntmﬁfpﬁbmerh opﬂie)ﬂﬁ@?ﬁ:blﬁi%ayofbr bfhrﬁﬂmﬁétfHFrﬁuléNeH QJSOJ RES
conmponent s i.nt addition to animal feed, . form odf

ani mal °F B2G"g “Pﬁve%e%fgﬁeW%éOqufen w*%&im Blaupfry_additie cmposzm sitableded. I n

a furt pe-trempent oﬂ‘tﬁalﬁé@Sf@Bﬁcsl AWE N4 i kel BlHE $atir@ §&f€?\@?'édﬂ%§itl59r Mg I N
ani f ee suc B%ISB ani mal feed, and animal feed additives, e.

pre x&r URled 8S @ SRPI9Rat SRPRTTRTLIr Alse B dpRer ihqeselold hardi w&aﬁeuqtﬂamrme

ani mal operatbragdi ibe usukted 1bOhaMEor MEHHE QShWwAIMNRI dpeddtichgast one fat sol uble
vi t am n, east one water soluble vitamn, and/or at |east one

/ or
trace ni nerg\ ﬁﬂ?ﬁ' r 25Peftedig inyRatiom AFRYIdasnar detergept asditive pnmisig, the

f eed- addirhicropial PO SEHHRBE Bf BleSneaiteN 5ha G ARBSt. T%%ﬁ?ﬁ'f%‘dﬂﬁé’as ell as
st abi | kgeers and/or at | east one other enzyne selecte rom anongst

phyt asH€ Fergeq! eprapggitiongnay gomprise,gne,prmEwEe pihes enzymes, sughl asce arrasm BC
3. 20 1. AkseanBuONadeelan- ShylS6H) 35 ESbbifydrase. 3 c?efi@:ia&e & Be@tl UL GRG0

%bl ment
t hese other enz s. are wel | defined (as defined above for ant 1 cr obi al

pol ypefPHEsH 2 gaP5ENaR )2 xﬁi‘?ﬂﬁ?ﬁl 88 Qydase KBIChaAf 2 iRcReMi and/peptieieddgsalP' s)

are CABL&»] aé.@lﬂﬁ%bfbxmasg)’l trpt icin, Protegrin-1, Thanatin, Defensin,
Ovispirin such as Novi SI%I rin (Robert Lehrer, 2000), and 20 variants, or

fragnents t Repeisralniiec RFOPRRISE rPfathe | Gicsemisnaymels] ishpuly . becxampatide ofithotheer
ant i f Uﬂél@dte@@bﬁélﬁgﬁml QQS p(-léc!:d? um %o%ﬁatﬂﬁ“li&%ﬁ{ BiHet %ﬁz%%g:nn%rﬁ#ﬁon %H matic

Aspergi |l |l us ni ger as well 'as variants an ereot which
retai nErRCietin G aa%fhﬂﬁrtzym@ sa@%bwwenﬁn\ﬂﬁewﬁmtand PCT/ DK02/ 00289

[repl ace wi pﬁbtéé@eé}u@@ﬁfb!éjﬂﬁfeasgh'l?tl)dluﬁ%etﬂlase %Ea"rlﬁ#]:ﬂ" \}eéo_a%tie ?1“910&9@1& S QFE;(PIJI ubl'e

vitamns, as well as trace mnerals form part
i nt enoWiFraRial osa is iRsrfetred.t Ghemisalty, medisdeerspratei engitersed mitants amsluaibthd

Seper e pachddofhy 8 Lhendeiedsp S HERASEAIRRELY B0 gAY,
f eed akf@leee® &F aftrtrsn-likgrsatepem . Exampies of alkaline proteases are subtilisins, especially
20 those derived from Bacillus, e.g., subtilisin Novo, subtilisin Carlsberg, subtilisin 309, subtilisin
147 and subtilisin 168 (described in WO 89/06279). Examples of trypsin-like proteases are
trypsin {e.g. of porcine or bovine origin) and the Fusarium protease described in WO 89/06270
and WO 94/25583.
Examples of useful proteases are the variants described in WO 92/19729, WO
25 98/20115, WO 98/20116, and WO 98/34946, especially the variants with substitutions in one
or more of the following positions: 27, 36, 57, 76, 87, 97, 101, 104, 120, 123, 167, 170, 194,
206, 218, 222, 224, 235 and 274.
Lipases: Suitable lipases include those of bacterial or fungal origin. Chemically
modified or protein engineered mutants are included. Examples of useful lipases include
30 lipases from Humicola (synonym Thermomyces), e.g. from H. lanuginosa (T. lanuginosus) as
described in EP 258 068 and EP 305 216 or from H. insolens as described in WO 96/1 3580, a
Pseudomonas lipase, e.g. from P. alcaligenes or P. pseudoalcaligenes (EP 218 272), P.
cepacia (EP 331 376), P. stutzeri (GB 1,372,034), P. fluorescens, Pseudomonas sp. strain SD
705 (WO 95/06720 and WO 96/27002), P. wisconsinensis (WO 96/12012), a Bacillus lipase,
35 e.g. from B. sublifis (Dartois et al. (1993), Biochemica et Biophysica Acta, 1131, 253-360), B.
stearothermophilus (JP 64/744992) or B. pumilus (WO 91/16422).
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In a particular enbodi nent, the aninal feed additive of the invention S

I ntended for 30 being included (or prescribed as having to be |n l.uded) in
animal diets or feed at levels of 0.01 to 10-0% nore part| ﬂa 0.05 to
5.0 or 0.2 to 1.0% (% neaning g additive per 100 g fe&a)& his is so in

particular for prem xes. The follomﬁng are non-exclusive lists of exanples

f th f f bl t t n A,
of tam n oo, OO conemmnies B lige Narpfe SRR fgke BT RO APt oo
\ga}\;\:( 8610064 e &Pt407 AR5 AES %Q ansnvmasmm; I\]'VGHQBIO%QZQZI gﬁo gs,r%gﬂ;hp B 35

V. oli Ld_an ant hot hénat e,
égggsgéhb/ﬁg éﬁ%tsg W%%/%%%ﬁs V%(lf)%? *OQBEI) FH‘?IS’\@%Z 1042@2. mgnganese Zi nc,

| r?)n coppeﬁmyla@ds n%l,ntabm amiyiangs &m‘ha srabied lbetaﬂh%lnﬁé afogef oﬂ%ﬁé?naﬁ?ﬁﬁ{]r@hﬁ are
cal gi tritiona uirenments of théese
corr%ogg} I%Inr}?gﬁﬂi%l 9§ 8? H%ﬁed FP?‘Qe%{ﬁ@ MR P BFb'g?d Airgasasdpedds. forTabl e
A of Vexamplesalpba- aleﬂa‘SleEIchathed dri BaoBns, e1gaasSsgdarl strhiBs e BOW};"%S

shoul dd &rnBéc?Wrﬂ&% dé?a: lp}eeegaezgé@s?t he concentrati ons indi.cated.

al ternative, the an rra ive of the invention conprises at I east
one of t heEkamples obfahsefolrrpmyaeé§ a%@etﬁefmﬁntsn dé@é?h@u%%d@&&is%zﬁo At

| east a nore of, one, or two, or three, ;
four ard 85% g??eééﬁ@ ad V\J"ﬂ 9?{423&24 esPeagit e aarapEwibes bsRdligisdaaine ‘
comt?)ogm'nnnsre dfthe fsipednd p@aﬂldrﬁ, 16,23 mstiwamom H@gl YSﬂW%bt ?Wﬁ;ﬁ@e%%' Sd

inclu G invention in such an ambunt as to' provide

an in- f&egﬂ% %@e%@g% og %foﬁl goes £RE 40§n§%d f4ftli cated in col um fourID

col um fi vecemmrasesi 8uinatse Xelfiastath@udd thbbe PHasRAL drNAGAI é?rre;lr@'csr%nﬁ ﬁéi@t €s

‘to ani rrg ind ?efnr C nﬁoleons Animal feed 15 conpositions or diets
rel at i VRIYSHCHRT LG NG D MU arpiiFudey. SHipl gelilases ipgluddbeeliulases

C har acfran Itfmeebma B-d:vmatFeduuera#@I AuRicefa, YOS 8y Qichﬁ% T‘?’B g Ehé h
. 'S

icated in colum 4 of t

S n char ac
%{ he ﬁ%?' &EURSY St Hfg‘i P§E°é" 8‘5’%‘1 a/nsqleRse WG&@W@WafheeaﬁwﬁtandfFuze@ure 10

g/ kg. dysporimedisdiesd inarpasidsizon 8eonNs4E Pk s blee1irdensi Omd RS g, Wt?
prote| II(g%rggent of 20 50-800 g/ kg and furthernore conpri seé at Iea one

antim<c pol ypeptide as clainmed herein. Furthernore, in the

al ternati veEs(oeaaHWEwtabwi@eIMa@b@'an ﬁ@rﬁil@eﬁhe'd?q{eﬁﬁéleééllélgé’%se?iavuygﬁoio&
feed cb%%f |on of the invention has a content of e energy of

~10-30 "%{HB'FBPfa?UE%r??l#ﬁ%seéfafeaqewaﬁﬁ%ﬁembecw BPKY 492287 OEP D 68Nt ent
ofzoavaaﬂzaWCe9%@2@1%@896/29397, WO 98/08940. Other exampies are cellulase variants such

as those described in WO 94/07998, EP 0 531 315, US 5,457,046, US 5,686,593, US
5,763,254, WO 95/24471, WO 98/12307 and PCT/DK98/00299.

Peroxidases/Oxidases: Suitable peroxidases/oxidases inciude those of plant, bacterial

or fungal origin. Chemically modified or protein engineered mutants are included. Examples of
25  useful peroxidases include peroxidases from Coprinus, e.g. from C. cinereus, and varianis
thereof as those described in WO 93/24618, WO 95/10602, and WO 98/15257.

The detergent enzyme(s) may be included in a detergent composition by adding
separate additives containing one or more enzymes, or by adding a combined additive
comprising all of these enzymes. A detergent additive of the invention, i.e. a separate additive

30 or a combined additive, can be formulated e.g. as a granulate, a liquid, a slurry, etc. Preferred
detergent additive formulations are granulates, in particular non-dusting granulates, liquids, in
- particular stabilized liquids, or slurries.

Non-dusting granulates may be produced, e.g., as disclosed in US 4,106,991 and

4,661,452 and may optionally be coated by methods known in the art. Examples of waxy
35, coating materials are poly(ethylene oxide) products (polyethylenegiycol, PEG) with mean
molar weights of 1000 to 20000: ethoxylated nonylphencls having from 16 to 50 ethylene
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25 of 0.1-200 g/kg; and/or a content of nethionine of 0.1-100 g/kg; and/or
a content of nethionine plus cysteine of 0.1-150 g/kg; and/or a content of
| ysine of 0.5-50 g/kg. In particular enbodi nents, the conten;t rofy 200
nmet abol i sabi e energy, crude protein, calcium phosphor us, *‘met hi oni ne,
met hi oni ne plus cysteine, and/or Iysi ne is within any one of ranges 2, 3,

4 or 5 T 5 ) rotein is calculated
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an ner ues for. Poultr eed- st
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The Net her [Tardister@ afdostposition of jHe iRAMEEH my IR0 AP ceHve Y&ﬂf‘d?hnggu a bapBN

horus

90-714 dietary content of calcium avail and
ani no g%laé%t% O-(‘:;vg%ﬁla PENus 3 hRte or R iy Adiquid %F’@?Eﬁmé{h bﬁlﬁl@U@&@ typekly eed

tabPes @mmlmmmmemﬂ 0-3097 orgRiBRBRBSt, oPNEH-a&he Qi sche
sanenstel li ':Iﬂ ?{Erbaar hei d en voederwaarde van voederni ddel en, Centr al
Veevoeder bur 6% SPUIRGS'HON goimeyIssR Ong (o) B10Ke sufasENts ovivictemey b8 nan-idnic a

parti cuncéa.rdrr@nb@dn-psmmt andlheaﬁnﬂhnlﬁﬁéndf/&e&t@ﬁlﬂmv&r' At&orid)erHeny &%tc;a% gre
3 ne

cont ai 2*6 protein or protein source a

above. ?yféca?%prets? at?E‘?‘feXB 1649 9P % ystgthent s, the ani mal feed

conposi t i on Vﬁfentlhﬁudid‘d/ﬂi&tdllﬁ)lﬂ’]e @@t@ hﬂﬁr Qs8Q%P EBHLAS F 0
nd/ or_0- 0% B oIS gpor 0-3 mﬁfgé&g 1%%d7@°§‘?88%0cy

qéor 70%.wh
soybe ﬁ@a?moﬁ?lcf}’g?c 16%"f |a§h"1?éélalkyli’ﬁa¥%}esgﬁ@@% vilplya- Oieﬂtmuffahatell alkgl can

b t I
Typi caf;f:;’{aﬁﬁ S St e e et

essent dt’H?H‘Hsesé?ﬁda’Wh%rradlﬁ%FY&lUéC*'l'S agiddedoafscording to the
_ semhcahmfﬁmdéaqg ed a oIid
-olro liqujd enz r?é ,f%rwra??gﬂrr\lg%ellt:ég?&g@F U%”y g&?c{)lﬁ?’?"g%%@r@ ?ﬂ?orr%oé{f% IS
typi caP{ y 8a lonigef YireckHnt dwurhg acshea‘ﬁ?baf n@thaiate, ambraipheopli deteovaiane

fk I enz
prepar akipsydtgcdsidel %ﬁdy|cﬁ’mé‘tﬂ§'l§ﬁ1 r?é:%i%é Eﬁ%wl&’t@!ﬂ fg{tg( %&Fﬁén%ﬁbetﬁ?eoéﬂyég?a

al so be 1 ncorporated in a feed itive o rem
concengFatmiretiEnelamids. qrotyhydigixy rlky! fatie arca:hg@ldﬁ 0D .N e 00 aky demiytines G0

prot ei Qm@@ganh,gb dyetamibes )exarrpl e in the range of 5-30 ng enzyne protein per
kg ani mal dij et
The detergent may contain 0-65 % of a detergent builder or complexing agent such as

zeolite, diphosphate, triphosphate, phosphonate, carbonate: citrate, nitritotriacetic acid,
25  ethylenediaminetetraacetic acid, diethy[enetriaminepéntaacetic acid, alkyl- or alkenylsuccinic
acid, soluble silicates or layered silicates (e.g. SKS-6 from Hoechst).

The detergent .may comprise one or more polymers. Examples are
carboxymethylcellulose, poly(vinyipyrrolidone), poly (ethylene glycol), poly(vinyl alcohol),
poly(vinylpyridine-N-oxide), poly(vinylimidazole), polycarboxylates such as polyacrylates, |

30 maleic/acrylic acid copelymers and lauryl methacrylate/acrylic acid copolymers.

The detergent may contain a bleaching system which may comprise a H202 source
such as perborate or percarbonate which may be combined with a peracid-forming bleach
activator such as tetraacetylethylenediamine or nonanoyloxybenzenesulfonate. Alternatively,
the bleaching system may comprise peroxyadids of e.g. the amide, imide, or sulfone type.

35 | The enzyme(s) of the detergent composition of the invention may be stabilized using

conventional stabifizing agents, e.g., a polyol such as propytene giycol or glycerol, a sugar or
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The antim crobial polypeptide nay be adm nistered in one or nore of the
foll ow ng anbunts (dosage ranges): 0.01-200; or 0.01-100; or 0.05-100; or
0.05-50, or 0.10-10 - all these ranges being in ng antim crobi al

pol ypepticle protein per kg feed (ppn). For determ ning noj gnﬁNﬁ@lﬁ%bi al
pol ypeptide protein per kg feed, the antim crobial 25 polypepticle is
purifié ' 03|t|on and the specific activity of the
purifi %ggyaq@hr%pg?%' |dC§ 81, Bet Pl PPIE 3Rl E? ﬁf feﬂé‘:d %1 AQ ACTHICRaRE estesay
(see uwderprenyli buretio biidl derigativieviuich ,ass4fosinyIpher sy beddicaswRyml thd BSmposition

antim t e fee his also determ ned
usi Ing t agbosegfl%'%@é{g\é;?S%gﬁﬁ'b&H s il g‘éé%gﬂ%%#ﬁ ﬁ\%@u%@%r m nati ons, the
ggsaﬁe in mjhemieterrg@mmmls@@bmﬁ’ﬁéthdecdhﬁlmt%hal cnn,eértglégt .hgr%g,ehlﬁs %Ih%l d
e [,i.NCi 0 etermnin antim crobi a o} e |e
protei i r'ﬁ? 8H°“%§d?‘§@'g£ cyaés %’aﬁ‘r Qosters, Sa“gd§a?1=lﬂpéesﬁgrsa\?ﬁi'1°a%@£0fb)\égfﬁfge
antim smobma:lenﬂmg}qgem“sl deti-usiP tbdeBbsitidH 8@aHid, ek, h@acft@ﬁ,‘ﬂ:le%d%ﬂdaygnﬁf ted ?

feed, ivity is determned fromthis sanpie
pur i fy"i’%@tsrg rﬂ'?%ﬁiﬁmuoﬁgf’g/ﬁ%’gﬂ% fromthe feed conposition or the

additive). 85s eepasrsgermtomme@dtthmﬂmdatetgem e6apbsiiorR 04 F&E&ﬂnge&@fhet he
i nvention | g t%nd t hus beconme a 37 18 May 200 nJ)onent of

det er g&HY™ '50%{?28?&?%% ¥ E Sé?‘@“ﬁ%tm%yot?ﬁ)%%qepl”bﬁ"Gf"OFHbcquﬁ?E‘Pﬂ inghtorfa§l- for
exaopl eom)eng‘ OaT mﬁyateqaom peh@BE of REsHTRSIUI, f}ﬂeie?émsﬂ bbsdﬂi ﬁ:rggcﬁ%tnzﬁﬂg@?aé,h' on

i ncl udi n %h addltlve conposition suitable for pre-treat

st ai neHe c‘ga H%eepréif'dé@y Oab? Mg SoPIRAEr PretimBsh ltproef wagh lsisus
f or mul aﬁ@dwoa'p‘prefsilsﬁlﬁogeﬂhgcwréﬂgﬁh@ bAeif BEr MG fiasARRSEal househol d hard
surface cl e 8 ﬁ tions, be fornmul ated for hand or machi ne

di shwashi ng tﬂ'i‘:%éa pPHp%p@ﬁé(ﬂthec'”&%’ﬁ@Etma)t Friditionabnbe dsopnomied exsth
det er geﬂrergeddfowmuenwmgm@seaQn e o7mrhb I WRicR N ﬁérehslpnln}é&-%eléeitéiﬁés Rherbh&.
invention and a surfactant. The detergent additive as wel eh
def%rgent conposition nmay conprise one or nore other enzynes such as a

protease, aTAdpldsRASiAverfiof (s fMHBE deNb8IVY @ﬁﬁollé\mﬁ%@%}é%&@ﬁ Geh Shotfd lllch'l ase,
a pectinase, a mannanase, an arabinase, a gal actahase anase,

oxi dask® FeRtied s 4miting b egopei dneiventiser oxi dase (such as a

hal oper oxi dase). In general the properties of the chosen enzynme(s) should
be conEatl ble with the selected detergent, (i.e. pHoptinmum conpatibility
with oEKaM éﬁ- matlc and non-enzymatic 15 ingredients, etc.), and the
engyne(s) Sbﬁ&hféageuﬁde%@i;uﬁeﬁ %ﬁ\ﬁeﬁfb's’?f?t g@&@téomrﬁé a(?gﬁgdﬁ.!ciss%“ L0k &t

prot eases include those of aninmal, vegetable or mcro

M cr obleélge'airgrg‘i’% is preferred. Chem cally nodified or protein engi neered
mut ants are included.

EXAMPLE 1

identification Qf an antimicrobial polypeptide from Pseudoplectania nigrelia

25

Matenals and methods

A cDNA library was prepared from P. nigrella media induced for 5 days on Mex-1 |
media {protocol found in the examples of international patent application WO 98/38288). |
PolyA enriched RNA was purified, cDNA was synthesized and the library made according to | :

30  standard molecular biology procedures. A detailed protocol on the general process can be
found in the examples of international patent application WO 01/12794. Vector used for
cloning was pMhas5, which is shown in SEQ ID NO:4 and has the following features:

Feature Location Description

CcDS 365-1156 Kanamyein resistance

cbs 2232-2387 Beta galactosidase alpha peptide
-10 signal 2188-2192 Shine Dalgarno

41




The prot ease' may be a serine protease or a net all o prot ease, preferably an
al kaline mcrobial protease or a trypsin-like protease. Exanpl es of

al kaline proteases are subtilisins, especially 20 those derived: fr}ﬁlﬁb
Bacillus, e.g., subtilisin Novo, subtilisin Carl sberg, subttFisin 309,
subtilisin 147 and subtili si n 168 (described in W 89/06279). Exanpl es of
trypsi 94 KgoPT OLETSTF -2 1 -feg—ofporetrne—er—bovine origin) and.
t he Fu<z§r| umoorot i semdegé(::brl bed EiSdnb}\(f\Bo /06270 and WD 94/ 25583. Exanpl es
of usef{mMispiestisases626-650 he vaf KamRspitescior BROEIsystém 92719729, WD 25

98/ 2011 \J aft—W0-98/-34946—especially—+the Variants with
substltf%ﬁeoﬁgglgfﬁfeosn%ﬁé% f%‘ﬁ"%s of the follow ng positions: 27, 36, 57, 76,
87, 97, 101, 104, 120, 123, 167 170, 194, 206, 218, 222, 224, 235 and

274. Lipase | ude those of bacterial or fungal origin.

Chenical |y i’nﬁ%lﬂ% }e@gu%; OE)B@ ag"lr?né'é? ORI g restapton ﬁtﬁstmedmaEktaﬂ'}ﬂ es

of usefShinel Dpigsms negmhmfetheaﬁ.acl pROADES. frh@nauldw mp@r\(oﬂy ggﬁAgggryb%gs)Ep
an

e.g, fr i hosa | anugi nosus) as described in

5085 21 EBTRE o AR PR St e B DPrisis frover vel Tomaoribes armbansisieins
| i pasetheeEgrofitiestm P. al cal i genes or P. pseudoal cal i genes (EP 218 272), P.
cepacia (EP 331 376), P. stutzeri (B 1,372,034), P. fluorescens,
Pseudononas sp. strain SD 705 (WD 95/06720 and WD 96/ 27002), P.

‘Wi scongionsinsitien (WWReYedelidbdRdtania rRaeid lintsry drdesenal BBpSing- offtﬂeoébr@%_rg%@;iq' i's
(Dartois_ et aII (1993), Biochem ca et Biophysics Acta, TI3I 2 - B.
stearo?%@%%l us (JP 64/744992) or B. punilus (WO 91/16422). 38 la ~~j TO

Ot her exanphesDNA ©ldsimid $RoN Ahk 249,

00 oa/ iz, £2 Jo7 éz?@"Ep e g 2R D030 AR R AR 0t YR R

95/ 3074 Hasg) vasior digalig. JElpamirgBNAWGR D prepamasdiratly Smno 209e! i ¢oldies ‘
97/ 0723&ovﬁw|f@&e§olid5&8 ts@féhﬁveaﬁ%ljfésé‘c%o%gofbath@r@/agén ?)%t@éol BChudGidl BRze of

Chem cal | prot el n engli néered

bacteri a
nut ant ‘§ (h@gg 'BC?A Pa@%@'ﬂi nBPQldwas ﬂ@@te%)&éhpﬂr@spaﬁ@'haﬁ’%@laase@m
obt ai nﬁﬁhsfpb@é@eBﬁ@doHi@ to %é)traﬁ’sp%@ﬁﬁ ?r{an§farcﬁ‘}ré]' <O nsﬁ.:ctio'ng Q?@h%?r’ﬁg] leang) ar e

descrlged in nore detail in GB'1 839. Exanp es of use ase
t he va PBWPE'”&%E‘&P%@BW*HFWMPOWd waigzgppg@man W)f©.81d2lI38mBrnaanmhIV\D

97/ 434gentesmmeitRhl Wd be7vaid. ames ré%hhngrH%Fé Mg'e@gﬁwdﬁé&'@g f% rrgm &7 of

‘the follow ng positions: 15, , 124
188, 19¥¢Fess §8ly anggxd %S“te'ze@ctrmate%mo 2pmicraigey, DBIAB Mcompﬂemmalls

Cel | ul asofdingStt {(Habdigndeed lrdiasst Hroviiddgeh tHO08Gs QG tg;%fr%lﬁ_;n@lec?rggérg@% cells |

.origin. Chemcally nodified or proteln engineere ts ar
Sui tab‘r"%fec'BF‘I'ttﬂ‘%@sSPﬁcma@é with phakinge @8 degrees celcius, 2 hours, 250 rpm) before

20  being plated on selective media. Three agar medias were used:

LB + 50 microgram pr. m! kanamycin,

LB + kanamycin + 15 microgram pr. mi chloramphencol, or

LB + kanamycin + chloramphenicol + 12.5 microgram pr. mi ampicillin.

From dilution plating of the electroporation onto LB+kanamycin+chloramphenicol

25 media, it was determined that approximately 119,000 colonies were present containing a

cDNA library plasmid with a SigA2 transposition. in ali 363 colonies were recovered from the

experiment under triple selection. All 363 colonies were replica plated onto triple selection with

50 microgram pr. ml ampicillin to select for true signal trappants. A total of 336 colonies were

able to grow under the increased ampicilin concentration and these were miniprepped
30 according to the Qiagen Qiaturbo96 protocol (Qiagen inc.). Plasmids were sequenced with the

transposon forward and reverse primers (primers A and B) according to the procedure

disclosed in the examples of international patent application WO 01/77315. |

Primer A agcat ttgeg geege gatec (SEQ ID NO:16)
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fromthe genera Bacillus, Pseudonobnas, Hum cola, Fusarium Thielavia,
Acrenmonium e.g. the 15 fungal cellul ases produced from Hum col a i nsol ens,
Mycel i opht hora thernophila and Fusarium oxysporum disclosed in_US.. ZMM
4,435,307, US 5,648,263, US 5,691,178, US 5,776,757 and WO 89/@@25@“
Especially sui table cellul ases are the al kaline or neutral cellul ases

havi ng r ca L npl f ceIIuIases are cel |l ul ases
descr i boR & £p (E)ts%gﬁggf??éié%g%éggl Eﬁ%@%i&v@ 96/ 11262, WD 96/ 29397, WO
98/ 08940. O her exanples are cellulase variants such as those descrlbed in

05/ 24471, VB BoP 337 P PRrRRIRY 5o beeet s o 9 B4 pnilrd Selieress o

per oxi §§§'€E§TCQ$(V@@@@mmtm@mq\lhUsetoo{anq)tramuppsdnasdamnaé anothd MRGAIB GirhéH N.

Chemi c ere nts are.included. Exa Ies of
75 safudé D acH B BERRAIH L MEEhEE i P ek sBuenges i
ci ner e@®upathdy vagienteomdiegyciofo B ¢dmtige m:esetﬁ ¢dogigs mmf\uae@aémmﬁ bla¥@d

95/ 106 5 ent e |ncI ed in a
det er ggﬁl’t{tco osﬁgjz éé 5“ &gﬁm%e@ﬂ%gﬁ%ee_%gﬁ%% %‘ﬁtaé‘i"ﬁ‘? AY g’\‘?@‘%’rgyrmre
enzynewith bﬂofﬂya@ttmﬂpmglaap@wﬂmidesj(cmﬂmsmmke polypeptidesj.ng al |- of these enzynes.
A detergent additive of the invention, i.e. a separate additive 30 or a
conbi ned additive, can be formulated e.g. as a granulate, a liquid, a
sl @ ry, et cln the édilowingdexadpiasrthe antiraidaibial pelypeptiau loftHeOiRGerAib. isiefiHddabas, 1N
parti cq}gg mn dusting granulates, liquids, in particular stabilized
| i quids, slurries. Non-dusting granul ates may be produced, e.g., as
dlsclosed |n US 4,106,991 and 4,661,452 and may optionally be coated by
met hods known in the art. Exanples of waxy 35 coating naterials are
pol y(ethyl ene oxide) products (polyethyleneglycol, PEG wth mean nolar
vvel ght EXBMPLEGD t o 20000; et hoxyl ated nonyl phenols having from 16 to 50

| epe 2006 OXI de unlts tBPX | ated fatty al cohols in which
th al ¢ (S LS OXDIESSIO S and in which there are 15

to 80 et hyIEmEchtad;m Bﬂttdcﬁng fseqaeyﬁcalv@@h&hﬁnﬂeaa&dry tR& ialdve aDHA RRBY- (s8Qd di -
andtrg&xq eso ¢ EI aci ds nples o ilmformng coatin

mat er | GPE | a5 F TlbpTaER ity D AP CPARNA RAPATS b enaogem i n GB
1483594f. DNA)wa sz emblaps RRAPERIredtSoAWith tHtvd fHeAe18a8s ahe 1% abi lized by

addi ng a polyol such as propylene glycol, a sugar or -sugar alcohol, lactic
acid or boric acid according to establlshed met hods. Protected enzynes may

bezqorerp;anerdﬂaccqc@gmcdaa:cta’@ecdmttm dhectdsed in E'?S%@ﬁl{)?ﬁ@? The det er gent
conposl5t| on the invention may be in any convenient form g., a bar, a

tabl et ertcmﬁcgj‘}géﬁﬁﬁté acﬁ‘:tﬁ&%ataeacé?a 8°1iquid. ASER{i 'HO@ét er gent may be
agueous, typlcally _

10 pmole of each primer was used in a 100 microliter reaction volume. Annealing
temperature was 55 degrees celeius, and extension at 72 degrees celcius for 1 minute. A total -
25  of 35 cycles were run. The Expand High Fidelity PCR System (Roche) was used. |
Aliquots of the PCR reaction were separatéd on a 4% agarose gel. Two distinct bands
were seen: The most prominent band at a size of apprOleateiy 300 bp and a somewhat
weaker band at approximately 350 bp.
Both fragments were digested with BamH1 and Xho1 wﬁich cut in the overhangs
30  introduced by the PCR primers. The digested fragments were isolated and cloned into
pMT2188, an Aspergillus expression plasmid based on the plasmid pCaMj527 (see the
examples of international patent application WO 00/70064) constructed as described in
example 7 of Danish Patent application PA 2001 00088. The shorter fragment was found to
contain the Plectasin encoding sequence as determined from the signal trapping experiment

35 (see Example 1 above). The seguence of this shorther PCR fragment is shown as SEQ ID
- NO:5.
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10 containing up to 70 % water and 0-30 % organi c solvent, or non-aqueous.
The detergent conposition conprises one or nore surfactants, which may be
non-ionic including sem -polar and/or anionic and/or q’; W and/ or
zwitterionic. The surfactants are typically present at ell@i fromo.1
%to 60% by weight. Wen included therein the detergent will usually
contain fro t 1% 0 n_ani nlc rfact ant such as

| i near al kyl ear%';|1 heh;eu % ﬂ?gl& tﬁpr@{*%f Ianrapqngn {'e® qfaﬁ Kiinedsiy gofftain that ¢ y
al cohoPlestasiraergodingl ssghenhceearitoxry sddifiarta58 Spmmedaltwasl rkmtmat frersd i insert

al pha- t i | ester, alk r al ken uccinic acid or
ogp S\ﬁhtfaf?]s tF'? cge%ear}% grfé;%h#%h% A dsal BNy tﬂ% @3?3"?)[ %‘BH'[%II RistraivAbdut
0. 2% t teksbmstevit®¥ice ddr 1acqmp19heonﬂrm mmﬁd\.acmahé mmn pas| ahd:@émledwmrage

nonyl p 0, yd pol yqgl.ycosi de | kvl di thylamneOX|

et h%xyﬁﬁ? %qﬁgﬁ% aiﬁg Icr”rt?r? e'g[fLﬁ'g ']6%)955\‘%/"83 5?'8Y"f‘yésa%éﬁrjr§n'g§t%amﬂ Anpergilius

pol yhydxpmeysnaﬂn Ripbmiddfbt meadnoderamﬁ:ﬂmrodlrct (SE® YD NO:5Y wad naleed pRirbygs of

gl ucosam ne ("glucam des"). The detergent may contain 0-65 % of a detergent
bui | der or conpl exi ng agent such as zeolite, diphosphate, triphosphate,
phosphonat e, carbonate, citrate, nitrilotriacetic acid, 25

et hyl eggé:“@{pcé]gt etraacetic acid, diethylenetriam nepentaacetic acid, alkyl-
or al ken cTnic acid, soluble silicates or |ayered silicates (e.g.

SK%3 6 ERQ@EBHG:@G{B]@MasﬁEheAd@éramggnt may corrpri se one or nore polyners.

Exanpl es ar | cel I ul ose, (vinyl pyrrolidone), poly

(et hyl ene gﬁwg% % ﬁﬁgfﬂﬂnegl B8R oPS ergf{!;{,q WIXA2RY BR9IRI &EWM@%IQF@P in
pol y(vmlfefhatimdaml@),ambM@ar W@yb@m%zzsugrhh aﬁtop%}dé}@ﬂmk akigsn MBAN18. 30
mal ei ¢/ acr q’eqagﬁgﬁo ymers and | auryl nethacrylate/acrylic acid

copol yH‘%‘F% A WS ’Ebﬁwaé?%““éc%y’édﬁﬁ?ﬁ g Andanjflusiarrepdiieontor i se

a H20208 ouswee mns.mh PrtePalilOatRsor arke heRbRMRAL Fo w@étCBxﬁFEé/s@?o@ B&&H Wi th
a eraci d-form ng bleach activator such as tetraacetylethyl ene am ne or

noY PNy BRI HELLPTURala & dpyserhal idpersps celgis i ‘e@emm@w 8 sl R Mep%
CO”D” BERtBRS, OW)K%@aQtSeﬂfac? B4 thBfos@ ?‘gnﬁ‘perhzﬂhﬂg,wéé roH! drPREPhY, QO%?’ébs -r‘%ze d

enzymeg g of the detergent conposition of the invention nmay e sta
usi ng SP rﬂﬁéﬁ'”‘ﬁtﬁ%ﬂe%?%{mqqmﬁ'@ﬂe&g}yﬁf‘g manufacturgr wish HHS gun@rmgetwffpr tspshiowne
gl ycol s@farstlonGe i lowavs 48Rde. ot A sty stEARE g RMOREN Bl&rPRREN inbiB&dd for fif d,

boric acid, or a boric acid derivative, e.g., an aronatic borate ester, or
a phen9>fpr%ﬁ%h9fcp*§e!?§rndérd'%\ﬁ band gt the sizesexnseiegl foh Bigptasiiowssiseemin mostand

t hgy CORRRShtiAR wiBabehit QJanyIvagseﬁotas%eﬁq;%qtn%]*aﬁf#ammﬂ& hodP ?rg ns 9 O apd VO

92/ 19708 The detergent may al so contaln other conventional deterge
i ngr edPERDS 288 éh ne@r&ﬂ%1 185 tfappeaieddoaidhe Plastasin bangl wel steongeairsthe BFGNh2

bOOSt ef; gnsrEtikRtsSHRRIIF FRPMBIn BRIt RIri3fisOR el Prated, very roughly and on the

basis of staining intensity only, that the yield under these growth conditions was in the order of
10-50 mg per liter of culture medium.

25

EXAMPLE 4
Cloning of Plectasin into the Suicide Expression System (SES)
The Plectasin fragment was amplified by PCR using the full fength Plectasin cDNA as
30 template (Plectasin_6_B12) and the Ncol and Xbal linker primers DR34F and DR34R.

DR34F: | ccggccatgg gatttggatg caatggtect tggg (SEQ ID NO:8)
DR34R: gcegtctaga gecatctagt aacactigea aacaaagece cecttage  (SEQ ID NO:10)
35 The PCR amplification was carried out using PWO DNA polymerase according to the

manufacturer (Roche Bioscience, CA). The PCR product was digested with Ncol and Xbal and
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soi | -suspendi ng agents, anti-soil redeposition agents, dyes, bactericides,
optical brighteners, hydrotropes, tarnish inhibitors, or perfunes. It is
at present contenplated that in the detergent conp03|t|dn$faﬁwiéﬂ&yne and
the antinicrobial polypeptides of the invention, nmay be added in an anobunt
corresponding to 0.01- 10 100 ng of enzyne proteln per liter of wash

quour, nZzyne  prot per, liter of wash |iqour,
mor e prdle erab QQ%HEOOEQ{?TBMQ{# enzbHﬁ Pé%’%?'@?,@f)‘ﬁ s§d; pdhe gramglen of |"11@mﬁtlonaand
nost pretent #bP aOOQWOr@/W%M%hmrqsnmh@ipmsms bvegegharﬂéd W]I I 18-bRekkn fIpe
antim | the i ti itiona be
mcorp%&%?taghd)& &%%&eﬁgﬁ%ééﬁt'%&“ﬂ@\b &??E'eg%@af %'H‘%WW?W@Z whi ch
i s hereby i fo8t pesmidedontminedfthe tliosing bmidhieidscmente oMMEPIdLRiH Fa eJnHErﬁher
desgri bed by the follow ng exanpl es which should not be construéed as

limting the scope of the invention. EXAMPLES 20 Chem cals used as buffers

and subs3FGENSPMDEDDMABIHNHEKSIKG UG Y CRk Gt Pl @asY reaggg@ ?,@? EXAVPLE
1 Identification of an antim crobial polypeptide fromPs ople arr)l a

nigrella 25 Materials and nethods A cDNA |ibrary was prepared from P.

ni gr el Waereeni (netiiduioe)disfrot pPeseéayis 1HO niMve- BlectdBiti bt (Rk Ght g&%{ﬁ{;‘ %iek&]t Lhe

exanpl I onal patent application WO 98/ 3828 enriched
RNA vvagr§e 83“"111#]&2&@ was synthesized and the |ibrary made according to 30

st ahdard nol ecul ar bi ol ogy procedures. A detailed protocol on the general
3 . I nternational patent application
Rig Vhasb, V\/mchlsshownlnSEQID

NG 4 and hai ortler tbcﬂvlamme"l@hétaéiarﬁﬁl aE. bwihahesRdd RMEER
CD8365 elcgJKanarryﬁE%ér esi stance CD82\’V23?2387Beta gal Iggt gé%cﬁ g@” indHCtmn

pepti d& ZHG9ET YA 21897 FI8E8RPRethBdPipinmexPeriment wag comduster %ssdlaclos@cmor
pMhas 5theN(xlaaiplee off Gragnmatien0 pateht §pﬂnha@m\Noac§oe7mg BE&TY. #DOY r n
Si ;gs B ell r(r:%l t Q t hy @Eﬁ garno regi on of t heéwacr pr é\ﬁ%ﬁéﬁt du%'leg
al 'ows”ECORICRBH gaaﬁ*pe{ ‘&)ﬂ@ 'sCtsife PERc1 GRleatapint BHHMr Ritith oplasmid were
resul t dinged800sfofcintos 1 S0mitto fk bVEs ¥r LB 3BFGINMES 194 4 abihdds hal Ardter plate
and incubated at 37 degrees celcius with vigorous shaking.' The growth curvé was monitored |
by measuring ODsso at regular intervals using an ELISA reader. Results showed that Plectasin
inhibited 41% cell growth when directed to the periplasm however, it did not affect cell growth - |
20 when expressed in the cytoplasm (see table below). |

Construct % Inhibition
pHH 16%
pHH-plectasin (pDRS-18-plectasin) 41%
pHHA 12%
pHHA-plectasin (pDR-1 8-plectasin) 13%

Table 2. inhibition of cell growth.

EXAMPLE 5

25  Cioning, expression and activity evaluation of P. nigrella Plectasin in E. coli

Cloning of Plectasin from P, nigrefla in pET31b+

In order to produce Plectasin for antimicrobial activity assays, the cDNA encoding
Piectasm was inserted into the expression vector pET31b+ (Novagen Inc., WI). By specifically
30 designed oligonucleotides {(Primer1 and Primer2) the Plectasin gene was amplified by

polymerase chain reaction using the PWQO DNA polymerase according to the manufacturer
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the E. coli host. Construction of the Pseudop/ectania nﬂgrel lla library and.
signal trapping of the cDNA resulting plasm d pool m d pool
was prepared from 20,000 total transfornmants of the or| gi naI - pMHas S
vector ligation. Plasm d DNA was prepared directly froma pool of col oni es
recovered fromsolid LB selective nedia according to the Q agen protocol

for 0 lon (Qagen Inc.). The plasm d pool was treated with
transp son s’%%ée’!‘;% b& transposase according to the transposase

manuf acturer's instructions (Finnizynme, Finland). 15 General information

b d | ' be f
TR 03 Ao ERBL e Bt SRl LBEG BRI 357
- preci pPriatee?l sajaateivpagitatmge estatttpddtigatag g bidecttigeggdthatgeg et eGSEQRONDQd) i nt o

20 croliter DH1OB ultra-conpetent cells according to the standard
pro ocol provided with the cells (G bco-BRL). Electroporated cells were

i ncubat ed i EnSOEativedigestiohtdi fmhaxhgngst(:a&nohe@bae@eﬁel QueuS(Arvm|ir0Akra$) erffbd PM .
bef ore i [b%n Bated n_.selective rrpﬁ__:gjz l'r} 5) medi as were used: LB
v 50 e BEPaRR S <R 2URgE CATStLETio RE 1Ry TlANderd §aneBr g ArHasFIbaR by

chl or amﬂlmemcﬂactumr (NBN Ergamargiclads incC MAY. ANBAGTHafPbrotoch Fad BednQsamdy - M
anpi ci | rﬁ g ong_gl a%r .of the electroporation onto

LB+kan3L?§E’P £4RPY %Pr?g eHFdhEn '8i 1289+ was det ermined t hat

apps oxi mately 119, 000 col oni es vvere present containing a cDNA library

plasm g wi h . n. 363 caolonies were recovered from
the expd M XHE piarlects 30| oni es were replica

pl at ed ont ORtetmrbraa;aeﬂ:Er:Mbenwu@. tthms@@méa Qrﬁt@gff aB&rpNovéBIu@f@ldEbérlbba yotneel ect
for trues trre A total of 336 colonies were able to growunder
the | OGRS ANPRRET (f RIS RIEPRSR BN G PEBAN S GURPA BGHPL i GA

accor dang éeQuéﬁt@anﬁ%ﬂtbr@t@H%&?@ﬁcrﬁé QlstHeP piae iR GPBCitA CorimerE| @FiFeRS éH%r e

se uenced with the transposon forward and reverse priners (priners A and
B) ™cchbF@FHg t o the procedure disclosed in the exanples of international
patent application WO 01/77315. Prinmer A agcgt ttgcg gccgc gatcc (SEQ ID
NO 16) _pronptor2101-2189Lac promotor i sc feature626-650KanPl prinmer for

BACE s?g'ﬂ’éfﬁ 49138 PI9GHRATBI ttatt coiFQ RANRaYgatc ¢ (SEQ ID NO 17) DNA

sequenpameéeas mgta.gmgdgéc%tcbhe reacti o Nem £)B3700 capillary sequencer.
Sequences were trinmred to remove vec or and transposon sequence and the A

and B pri nmer
20 Plasmid was transformed in E. cofi BLR DE3 according to the manufacturer (Novagen).

Bacteria were cultivated in LB media to ODgp~0.8 and recombinant protein synthesis was
initiated by 1 mM IPTG (Isopropyl beta-D-Thiogalactopyranoside). Upon 3 hours of induction,
bacteria were harvested, resuspended in 1/10 volumen buffer A (50 mM Tris-HCI, 1 mM
EDTA, 100 mM NaCl, pH 8) and lysed by pressure disruption (1500 mBar). Resulting pellet

25  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 has been described elsewhere (Sambrook, Fritsch, and
Maniatis, 1989).

Purification of P. nigrella Plectasin from E. coli inclusionbodies

30 The pellet resulting from the above purification contained puriﬁed inclusion bodies. To
liberate the peptide from the KSi fusionparner, acid hydrolysis was performed on an .
engineered Asp-Pro site, introduced N-terminally to the Plectasin encoding gene, ‘
Inclusionbodies were resuspended in 100 mM sodium phosphate (pH 2.3) and
~ incubated overnight at 85 degrees celcius. Resulting supernatant contained Proline-Plectasin
35  and sample was neutralised by 100 mM sodium phosphate (pH 12.3). The identity of Proline-

Plectasin was confirmed by mass-spectrometry. All standard protocols has been described
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5 reads for each plasm d assenbled. This resulted in 225 assenbl ed
sequences which were grouped by sequence honol ogy into 145 conti gs.

145 contigs were independently blasted and the results anp@y%%g ggﬂ
plasm d (Pl ectasin_6 Bl12) shared sone am no acid honol ogy Kw

antim crobi al pol ypeptides (defensin-like polypeptides). 10 In the

fol |l ow I e bi. al peptide of the invention is:
referreg%?ﬁé%qgagﬁcggtgigﬁk%héﬁ%ﬁﬁﬁﬁ' ; Construction of an Asneroillus
expression vector for Plectasin The Pl ectasin encodi ng sequence was
anpllfheo f ' (see Exanple 1 above) in the

follo eBRA (approxi mately 10 nanogram of DNA)

was used as At maqbﬁa:t waars:nn @f E’(ﬁlﬂeu’ @ﬁ;(yt pudshddtgrofobs Had®beRA laEEF@ ih (% 8&)@0’(95719 20

Pri t.ct tacc ccatc ctctc Pri mer
179gret g ?"t‘%%{agg g’aé[;%?r gf g‘%aéi' aéé%%\ gURrRSEDsiiNS I\‘K§38¥5 1fer pRfstogenfiuseach

pri mer an@aictehed pofypépﬂdé@ mlﬁ':hmnbl Metffdé‘l@cﬂ':'oﬁ6V-q|79ﬁerar§@tn§§étérrbg(156%518"[ ure
was 55,de ees extension at 72 degrees cel cius 1! 1 mnute. A

total % %C@g))eg’ blgerdted i 1Orfb OEWRETAY 1A0GFPSEi (34 lowy elpatro- @yiﬂsmls
( Rochehpgavase, Use3hs T/N/ptﬁuﬁ SoPBrdtl‘hﬂOPﬁﬁ $SRM bﬁ@sﬂﬂf S RABALRE R 4 E g‘bé

agarosg el . Two d| fgét bands__were seen: nost. prom ne

size o 5%i Rs: 31 (Vab ok IVEE GRIB, Reifeh @\%Cé%p'%ﬁﬁ&“ é@b‘e@l‘ﬁr ). rfaﬁel y
3560 bpmnB@em Ffufnaiﬁlifﬂﬂé§ u¥ES & FHaUBHRL Wi thd uﬁ@@i‘lﬂy éﬁﬁiog@@Amé\thﬂﬂ BtdrmaBiat he

over ha |ntro uced by the PCR primers. di gested fragnents were
Elbtesh inesasies

i sol at WESFYd SPRPES 2pgad tgthe a”q Ir\‘}ﬁb@%ﬁé@é%ld@ﬂ%ﬁa‘@ml& Based

on theh@hrasm dvaHan i da2dour €@ 8n kb an iR BME valfind UBbRIIN GG (LB RIS, 7.5%
application V\Dﬂﬂﬁ??Ogcfgs‘ié)\oconstCLrﬂtﬁgrt1 ed ?s%descr'rl]bed in ex%ﬁrré &J% Da/nl sh

Pat ent AR AMURITTERIaP2CtOWaD 8eRIBas Farterighslepidng FonggmEpKNdias wreammvnmg)cells
cont ai Wat heoRidstamsiin b@nﬁaehhggmeﬁwew AR Wr(ﬁ@eﬁwnﬁé’cﬁ}!tthiﬁ ﬁi—gﬁ S h
S or er

appi ng experl ment 35 (see 1 above). The sequence o -
f r dighemteirazaliwpwRrorsdesethia @lyl Nene. Adi3stengarapropecolssings | bedny destiiped -

sequené@e@fﬁer&»fosam%gﬁrf:rﬁ’gaﬂ bh@ §HRRis \RBgflet erm ned to contain the
Pl ect asi n encodi ng sequence and an additional 58 bp insert. It was noted

that the 58 bp insert contains the consensus features of a fungal intron,
and { NRoiRtdcid GahtP Bt PleciaBinadaliRFHELsSupliRken s evi dence for i nconpl ete
I ntron"Fenova po DNA [ibrary. 5 The sequence of
thi s | onger TPerelpataghe antiicrebighactisity geestBsiNGesTetalionABIthsgifIreemnbinant
20 Aspergillus oryzae were applied in 2-fold serial dilutions in a radial diffusion assay (described
above). Large clearing zones were seen when testing the sample against Bacillus subtilis
following the above protocol. The largest clearing zone was obtained with undiiuted
- fermentation broth (15 mm), whereas samples taken from non-recombinant Aspergitius oryzae
shoved no antimicrobial activity against Bacillus subtilis.

25

Plectasin expressed through incluéionbodies in an alternative £.coli host

To increase the amount of recovered Plectasin with antimicrobial activity, Plectasin was
expressed in E.coli Origami-DE3 (Novagen Inc.). This strain carries a mutation in the genes
encoding thioredoxin reductase (trx8) and glutathione reductase (gor). The recombinant

30  pET31b+ plasmid encoding Plectasin was transformed in £.coli Origami-DE3 according to the
manufacturer (Novagen). Cultivation, expression and isolation of Plectasin containing
inclusionbodies was done as described above (Transformation and Expression of P, nigrella
Plectasin in E. cofi). Recovery of Plectasin was as _described above (Purification of P. nigrella
Plectasin from E. coli inclusionbodies). Subsequently, radial diffusion assay was used to

35 access the antimicrobial activity (see above: Antimicrobial activity by Radial Diffusion Assay)

Resuits show that producing Plectasin peptides in E. coli Origami-DE3 results in a 5-10
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expression plasmd for the shorter PCR product (SEQ ID NO 5) was nanmed
pMr2548. EXAMPLE 3 10 Expression of Plectasin in Aspergillus: PMT2548 was
transforned into Aspergillus oryzae strain BECh2 (discl osdd M‘my

i nternational patent application WD 00/39322) and into Aspergil/ us ni ger
MBi n118. 30 transformants of each strain were re-isolated tw ce under

sel ecti . on L ondi t.i1 o on. Cave_ni ni nal ates with sucrose
and acz%ﬂgnﬁﬁgg.agar '11'?”] g'g{%"cgg%geg%fvg fthF’I RS ,el'gcrleﬁﬁg%fW%‘Fﬂ‘sa%‘% ofr own
for 6 factasii 88 filderessproeldibys then fact bies smnttdir G uid Wé?éﬂdb&%edoegéreéﬁm 1%

|

yeast % Itos NuPage 10% Bi s-Tr1 s
SDS e%ﬁgéﬂ%ﬁg?k %"detnf h&é"af" i?n%ﬁ &éﬁa%ﬁﬁ%” M&P@ iph thatgllewdhe ng
buf f er frfrmaabrh @Wdlssapmegmm; n? thet btoplayn Mygensarary afﬁ’;ﬂglbbléﬁﬁ%é} b‘o}a&l‘ghéstisf 8t ns
gre en, I.nduce t pression.o ectasin I stinct
bang Wﬁ qcf?écag?’ ?é%(?)gﬁee&s@& afjgro(?rﬁ é@?“gg‘i' R’/(Egeg BBHMIcFPRiR) PEPYASSt r anst or mant s
whereas this band was not seen in the untransforned host strains A oryzae
BECh2 and A niger MBinll8. It appeared that the Plectasin band was
stronger in the BECh2 transformants than in the MBinll8 transformants. It
was esiEimea_ctisvery roughly and on the basis of staining intensity only,
that t e eId upder these rowth condltlons vvas in the order of 10-50 ng
per |it€ L echy A ] % Stectasiit asin into the

Sukgi de Express| on System (SES) The PI ect asin fragrrent was anplified by PCR

using the f | ength Plectasin cDNA as 30 tenplate (Plectasin_6_Bl2) and
the Ncol an RE%” i SYREALE PXRFEFEODRE Atecianin IDRS4 RerqyrRizs-: twe cdErreat glgsmid

gat t t ggehdreRapIHBETS ahd g%@@f@ Wdre N‘{éo%) HPRB8#Renffed tnd %gﬂ 9&@%& $hopos

aacacttgca aacaaagccc ccctt 35 The PCR cati on was

a
car ri e@8EEUSaGIVSRYPIES mh‘rﬁtﬂ?%ﬁ’hg’éeﬁﬁ@ﬁm ZEI@ lipey amérorwﬂmalam -\gader rRoche
Bi EQGU d 44 1
Dt Oh - FOAS, rlefired theufl KEoGHBlealie SUiRALE ot 8T BRLodanE bl A Rdaéy
(dif%cl 8@@6 tp $he REO-eRivRA dedpsin fplawest hothgl malyes é’mct@pfpnn dm iconstABt, one
00/ 73488X2 shbsgs b%%la'ﬁttﬁé‘t‘&eéﬂ ﬂﬁ%nélgﬁa—}@%@r m%g&%%& P* BlebAsinn fgfrpé another

cytopl asm c_expressi on of E’t | de and lg ectasin’
peri pl BEX2SitaRpraaies e PrBd?E'OBIOé Hictesincwitt ‘Pﬁ@&nt'ﬂﬁ@ff ol I owi ng ani noaci d
sequence of the Plectasin fragnment:

Construction of pHH3875 - alpha-leader/KEX2/Plectasin

.20 The Plectasin gene was amplified in a standard PCR reaction using the primers
pHH3875-Forw and pHH3875-Rev described below. The Aspergillus plaSmid pMT2548 from
example 2 was used as DNA template in the PCR reaction. The resulting DNA fragment was

purified using Qiaquick PCR purification kit (Qiagen) and restricted with Xbal and Clal which
cut in the overhangs introduced by the primers. The fragment was further purified from a 2%

25  agarose gel and ligated into a S. cerevisiae expression vector also restricted with Xbal and
Clal. This 2p based E. colilyeast shuttle vector employs the constitutive tpi hromoter to drive
the expression of the alpha-leader/plectasin fusion, uses beta-lactamase for phenotYpic
selection in E. cofi, and carries the POT gene for plasmid selection in the Atpi yeast (MT663;
a/a, Atpi/Atpi, pep4-3/pep4-3).

30
Primer pHH3875-Forw:
gaagg ggtat cgatg gctaa gagag gattt ggatg caatg gtect tggga tgagg (SEQ ID NO:18)
Primer pHH3875-Rev:

35 cttag tttct agact agtaa cactt gcaaa caaag cecee ¢ {(SEQ ID NO:19)
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MG-GCNGPVWDEDDMQCHNHCKSI KGYKGGYCAKGGFVCKCY (SEQ ID NGO 11) where m
(methionine) is not present in the native Plectasin but was introduced as a
result of the cloning strategy. Growth inhibition of E. colg upon.is
expression of Plectasin In order to evaluate whether E. coli was growt h
inhibited in liquid nmedia upon induction of endogenous Pl ectasin
expr &S SlolndiBf of Bl \0aiBHRELLOMEIBR. EORMIEL AT s osed i the
exanpl €sof T nrernatrtonal et appt 1 cattom W 007 75433 Briefl y, fresh
over ni ght cudhe @rcé@wlﬁar@pn&témtlgn @f)nltlblaaﬂamg ideintibalito RS pAHPEZE &asbnior the

DR- 18 40 rpdﬁ% 00-fold into 150 mcro
Ioi ter Wﬁ?ﬁﬁb%g‘ cont af:—tnl ng Oé%f%g]rpag‘\gﬁ%g%scﬂbéd%%g%gﬁr?P%?cppl ate and
i ncubated at 37 degrees celcius wth vigorous shaking. The growth curve was
nonit o 5??(? g OD450 at regular intervals using an ELI SA reader.
Res‘f’JI ts‘?ﬂg]ﬁéaeg aF&H]ect asin -inhibited 41%cell growth when directed to
t he peghaieeatateoate/ectaz pegalj chacotagdciigitt capalgcgaont h - 20(SH®ID eXpe®ssed in
the cytoplasm (see table below). Table it Inhibition of cell growh.
EXAMPLE 5 25 O oning, expression and activity evaluation of P. niarel/a
Pl ect aBrimer pHE3848-ReClidentivgl tofpHPI38ZE-&evd) from P. nigre/la in pET31b+ In

or der far antlmcrobl al activity as e CDNA
encodi %tg QD%?tdéch%gtsEéﬁgmgall ﬁ%aearatcélaaﬁ’ AtSCthe expressi on vec@é&ﬁ‘gﬁ%ﬁ
(N(’D@/agen I nc., W). By specifically 30 designed oligonucleotides (Prinerl
and Prj n ne was anplified b ol ynmerase chain reaction
usi ng lg&tg :F.?r?b ety r di ngpto t he rrélmgf a%:lturer Construct %
I'nhi bition Ewmﬁwmmmﬂmdsmmm@pﬁ)ﬁﬁammidaﬂ’dla%?ms)vdér%tmb%ﬁxﬁ% into the S.

- 0/
Pt phegkRah b AT BLRG LA NSt pekdeal e BT Rab 3BrmsnE of BAHERES
t ccgcapdygeh s pHtEs{Cheré @elblﬁ?ed!Z&tredREd rmrs’c @@Ir&i&igﬂr ((Q:ﬁgélhigé'lfzsmground
cafattitrt cggat aat gc nzyrratlc
i Bost AT ot kPR, B2 INEO bRRsnac diban, o 2P saey CaPM) Geial cd

us to cdlores tidvetopgene as a fusion construct in pET31b+ (standard procedures
as descri be1:l0

l?é/st expression, individual colonies were inoculated in 10 mi of liquid SC ground
(containing SC ground, 2% D-glucose, 0.02% threonin), incubated under vigorous shaking at
30 degrees Celsius for 3 days. Supernatants were run on 16% Tricine gels (Novex) to give
20 optimal separation in the low molecular weight area. In paraliel, supernatants were
concentrated from 500 microliter to 20 microliter using a microcon spin column with a MW cut-
off of 3kDa. All samples from pHH3875 and pHH3876 showed peptide bands of the expected
size. The concentrated samples showed the most prominent bands.
In order to obtain more detailed inform'ation,'the supernatants were analyzed using a
25  MALDI-type mass spectrometer (Voyager DE-Pro from Perseptive Biosystems). : _
For pHH3875, a majbr peak was observed at masses 4410-4.41 1. This is very close to
the expected mass of 4402 for correctly produced and processed Plectasin.
For pHH3876, several peaks were observed. The two most prominent peaks were
found at masses 4411-4413 and 7870-7871. The 4411 peak again is in agreement with
30 correctly processed plectasin. The peak at 7870 corfesponds best to semi-processed
Plectasin where the Pro—région is not cleaved from the Plectasin. Several breakdown products
of presumably the 7870 peak were observed.

Activity of Plectasin from pHH3875 and pHH3876

35 ~ The supernatants described above were analyzed in a radial diffusion aséay as
described in Example 5.
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t he manuf acturer (New Engl and Biolabs Inc., MA). Al standard protocols has
been described el sewhere (Sanbrook, Fritsch, and Maniatis, 1989). 10
Transformati on and Expression of P. nigrella Plectasin irq }goll
Reconbi nant pET31 b+ was transfornmed into E. coli Novabl ue”i L%{I bed by
the manufacturer (Novagen). Plasm d was prepared by Q Aprep M ni"*Col umtms
(QAAGEN Inc., CA) and sequenced by autonmated sequencing using plasmd
specific priners (Priner3 and_ 15 Prinmer4). Priner3:. tgctagttat tgctcagcgg
(SEQ | )Pid@:rﬁdl) Pr merNormat cgtiafiongerdgtscat cg (SEQ I D NGO 15) 20 Plasm d was
transf gp A oH—BL-R-DE3—aceordi-ng—t+o0 t he manuf acturer (Novagen).
Bacteri & H\KE’?Q cuIt vated in LB medi & to Osoo- 0. 8 and reconbi nant prot ein
synt hespeiH8a®s initiated by 1 M TPT& (Tsqpropyl

bet a- DiHhi-ogal-actopyraneside)—+Upon3-houwts of induction, bacteria were
har vest BBHFE uspehded ith 1/10 vol uden bufifer A (50 M Tris-HO, 1 mM

EDTA, Bl fdxim#RETz80e gﬁﬂhﬂb){@ﬁqm% pressure disruption (1500 nBar).
Resulting pellet 25 was washed twice in buffer B (50 nM Tris-HCl, 10 mM
EDTA, 0.5% TritonX-100, 100 MM Nad, pH 8). Al standard protocols has

been descri @%rﬁﬂr@ﬂﬂ%@ﬂ-@%@%ﬁ@ﬂé@%e B %és?ﬁ'ﬁnblt?d?\dzoﬂ\@md%h n%;gdl fodugt o

«

Purification of P. niorel/a Plectasin TromE. coli inclusion
pel Pet PFAGH ofi M er @etty ke cappreediamHH3848i on contai ned purified inclusion
bodies. To liberate the peptide fromthe KSI fusionpartner, acid

hydrol ysis was perfornmed on an engineered Asp-Pro site, i nt roduced

Nt er w&gﬁw&@w&ncodi ng gene. Inclusionbodies were

resuspended bat t at
i Brd? Qo m@%dﬂlmlﬁﬂ%ogmﬁcr(oﬂﬁi %ct%)ityﬁdgﬁz‘ E’Jr;t(g)%'H g r@ﬁeg’t{&‘ Stﬁggp

85 degrees celcius. Resulting supernatant conta I'ne-
and safplR) sy A acklyi is dgsipsd. ToGetrivp soeh asyams perst eelisptontainiay Iher:mntroI

i deft i biashfid, Ffﬂ-m:ig@@ 5 @el@R! Iﬂe(‘f@@nc‘e“}affe'i%lgﬁ%%{i@wgt n(a H3/876 Were

standard protocols has been scri be
( Sambr SEAWN 1R int 9% Well aneroNtgn platess At 8988jonahlet dafti denaity, @ithercd |ovl20 ymhryohtlaadi al

Di ff usinyedas alitufe W Férﬁale\ﬂef\:oﬁg%‘l? %cré’tltgrr ;9¥febéf‘§ YRR I%G%?E@fﬁgtgﬁ %glfaygfl S

been applled in the detection I'm<cro activity
(1991) ae) desgteass int Fyample styAgdior Cieam@enmss on ghe irailiet diffusion pesty pletet ivdes J

' mmnolevn%ﬁtm tr?zu e ﬂt %%’ ! %(j) Lacm

( U)) wer e add c? ¢ |g|n-£§ﬁe§ ﬁéry“qﬁ%g‘?éﬁe - PO% gpééﬁmseﬂﬁﬁgﬁs IS
and pHH3876. As observed above, the clearing zones were larger for the supernatants
originating from pHH3876. No clearing zones were observed from the control plasmid. This
indicates that this simple HTP assay can discriminate between yeast cells expressing different

levels of antimicrobial activities, and is feasible for screening Plectasin variants with desired

activities.
20
EXAMPLE 7
Construction_of inducible yeast production and HTP screening system for Plectasin -
Construction of pYES2-3902, pHH3886 (Plectasin) and pHH3887 {Pro-plectasin)
25

In order to evaluate inducible expression systems and the potential for setting up a

HTP screening system for identifying Plectasin variants with improved bioactivity, inducible
expression vectors encoding Plectasin and pro-plectasin were constfucted using pYES2.
pYES?2 (Invitrogen) is a 5.9 kb vector designed for inducible expression of recombinant

30 proteins and peptides in Saccharomyces cerevisiae. The vector contains features such as a
yeast GAL1 promoter for high-level inducible expression by galactose and repression by

glucose. Uracil prototrophy and ampicillin resistance are employed for seiection of
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agarose, 0.03% Trypticase soy broth, 10 nM sodi um phosphat, pH 7.4, 37
degrees celcius). Suspension was soI idified on an I NTEGRLD Petri Dish
(Becton Dickinson Labware, NJ). A 3 10 nm Gel Puncher wa Bug’éd 25 make
hol es in the underlay agarose (Amersham Pharmacia Biotech, Sweden).

Sanmpl es were added to the hol es and incubated at 37 degrees celcius, 3

hour s. overl ay .was u p _and.t e pl at e was i ncubat ed overni ght
(LB mer“éSf ey A@%P’?a%?ﬂﬂﬁgnf@’r%eﬁ ?Pp%ﬁ??’ Vity was seen as bacterial

cl eari ng zomMeeapiasmids twege viohbtsuctdd; \d Bgntet IplasmishasY ESQBIDR T sidive diabmideddi ng
10 'm MIT .(3- - Di net iazol -2-yl)-2,5 15 di phenyl tetrazolium
br oni d&" Gﬂ‘l’i’%??}ﬁs'é'l ‘Efi'?%s% qndsql-gﬁf@?d prot ocol s has been descri bed

e:c seY\here ( BargwEsK s Br hcbrsﬁhlona{h%bt&r‘amh@teinﬁr,e ﬂ;iﬁﬁS-)eadéﬂtria@fbﬁé Whﬁ'pHﬁcﬁgFﬂi ty
of Pl ectasin agai su s To eya i -mcrobia

et vi By PSR PHOPRE Vet AR bR HedAre FLeE s etnt e APORpn G el us.
0 (r]I yzaeruresrea 2pphy@dse gelzpﬁme;di \&d @lagh puiificatisn ki dhdr r@eliridled difhf H'iﬁdiﬂﬂar@ssfiy
(e g and PN it T g dA Tn ne BeRE L e Rrblong riggonas ™ ©
cleari regderqnerdnaaf taetcamedomotdn Tiliidatibe ehix Wvas Itfﬁﬂ&fairhétﬂmhf &3rhpdtdm AMEbii.

wher ea frpl es, taken st&%aj{eﬂon reconpi n nt Ll%?gl%n | us oryzae shoved no

antim OLaRIS WIS {§7 sacnd@aﬁll'ml'l"?f Q%a?i?'é@dafgi PlagRige adibed
thn@ugmsem@kw ooreadise®. Fihahledlchidmahé \dentEngbNA Reglienkthd DEGHE BREpdihiSrs
anount g)g, b_ﬁcovcﬁr e(gp%f‘ec asin with antim crobial activity, Plectasin was
expr es® dt e -ResnidfRrggdesignated PYRm4394% a(F‘?P“&S’Qr rRHE43886
mut at i (Ff]ecﬁﬁsuﬁ)l"ﬁhde?E{PEd)ﬁ.bﬂgs;hhl oredoxi n reductase (trxB) and

gl ut at hi one reductase (gor). The reconbinant 30 pET31 b+ plasmd encodi ng

Pl ectasin was transformed in E.coli Oigam-DE3 according to the _
manuf apkMeeAOPhOY agendaatiitabh \dabiict f268r €ssi on and i sol @Tc?lb RD: ir?&eﬁ asin

cont ai ni ng i ncl usi onbodi es was done as descri bed above ransformati on and
Exptession of P. nigrella Plectasin in E. cob). Recovery of Plectasin was

as despfimnbetorhase (nggfcltg@ggl &@ct%fcgﬁ nigrella Plectas S'Ed nj)ngm)col i
i ncl usi onbodi es). Subsequently, “radiral diffusion assay vvas use

access the antimcrobial activity (see above: Antimcrobial activity by

Radi al fo'ﬁ%ﬂﬁ‘e BaMids ?Eébédtﬁ &hg%és%gmwﬁw Otaﬁw%fo@rﬁle@nﬁg%éges in

E. coli Oi resul’ S in - d increase’rn
“anti i &b I“G%@c"id\m@d 8p Qétmeseélbﬁ%hégalmése h105°éh§@dalblﬂclRiﬁjjes:él[heegimwet y of

Pl gct aérﬁs@xré’%rrf‘:b‘tfdn@%o?d%&ﬁ@%n%let d% faﬁd:ra rP %ioﬁ‘ dr gﬁe éﬁlé&le % %@e

obt ai ned expressing another defensin, nsi n
concl| ugsuiesaturiper giomth, gpduating of I*TétleallpthBChéorwmmgcmoﬂiﬁctldn ofi Pisgrutasin. bonds

I N theagat QASASIMHAS 1SB0RS 3 lWnd@Rhiokakbe orf RA RERSMPSRER B Wibtiis, was
overlaid the colonies and the plates further incubated overnight. As seen with the other yeast -
plasmids  described above, the yeast strain harboring the control plasmid did not resuit in a

25  clearing zone, whereas pHH3886 and pHH3887 both gave rise to clearing zones. The largest
clearing zones were observed with pHH3887 encoding Pro-plectasin.

EXAMPLE 8

. 30 Construction of inducible veast production and HTP screening system for Plectasin -
Construction of mutated Plectasin libraries

Mutated Plectasin libraries were constructed using error prone PCR. Randomly
mutated DNA fragments were generated using the primers pYES-mut and pHH3885-Rev and

35 either the template pHH3875 (Pro-plectasin) or pHH3876 (Plectasin) in a PCR reaction
containing 0.5 mM MnCl..
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5 biologically active def ensi ns and ot her di sul phi de brldged ag crobi al
- peptides. EXAMPLE 6 Construction of Saccharomyces cer evildi adle @hp25|on
vector for Plectasin 10 In order to eval uate expressioh of Plectasin in S
cerevisiae, two different plasmd constructs, pHH3875 and pHH3876, were
made. pHH3875 encodes the al pha-1eader fromS. cerevisiae fused to the
mature Pl ectasin. Plectasin can be liberated fromthe al pha-|eader and
hence matured through a KEX2 cl eavage sequence. pHH3876 encodes the

al pha- PeadepYES-rhutsed to the pro-regi on of Plectasin followed by the mature

Pl ect asi_n 0 ' ' j nt :
al pha- @g&aeﬁac tg %ﬁé@pﬁ%&#@%? 8%%3855?@}33%% b%%g&inot Re%mﬁ&ag)l te
separates the pro regl on of Plectasin with Plectasin itself. Construction

HH%8|75er HA @53 ader/KEX2/ Pl ectasin 20 The Pl ectasin gene was

freg R a ﬁard PCR reaction using the prinmers pHH3875-Forw and

pHFBS?EgtE@gcg@mataa@m thrediatpatg Fggechstaaggi | 1 us pl asmi d pMI2SB@ IbNsri2Sexanpl e
2 was used as DNA tenplate in the PCR reaction. The resulting DNA fragment
was purified using Q aquick PCR purification kit (Q agen) and restricted
wi th Xbal affte Gagmentsivedre rarubn iark% bgaroyegblapgsif eidn.ts'rr@tﬂiageln byriftdaéorpkli aret s.

Th f f th A.R%2 ted int
S, cERE0 i s edEh RYS e o8 o belids BBt MeiRe Bl i coBPaEM T <
2p1@asgehd£nel¢ml@’{5,9east shuttl e vector errpl oys the constitutive tpi pronoter
to dri. t ' f. th I | LRl
0, ee B YRR DBl VPG bFRR EBMEGHAN QalH P e
gene f ;)rswplfagmsisel ?fmd::;Eﬁ%l g)aﬂad;tE%é mrtaétspmubﬁearstat (amrc?@?ees EetsjusMopi2/ ddysi the ih
4- 3/ pep4d- rimer or at. c C a
Bont o EEBEPEkE e Sy wl PR aTER A G B 0260 £ 38R S,
t_]E t CF—I Hggsgﬂateghmaa mamatecgﬁﬁﬂt% dramghmsetac d(a@lé@sl@tlm Mprmm?stom i on
- ro-re ctasin oto or
cor8t T ERpRER “Bre iaiesh YRSFLLRIteT Filah T8 X RRMT ST a9 5onTt Bsle PRCRTe’ °Dua
pri mer mrefépblwedeni%mbanl-BWG the prinmers described bel ow were used: 5

Primer pHH3876- Forw. gaagg ggtat cgatg gctaa gagag caccc cagcc tgttc ccgag
gctta cgc (SEQ I D NG 20) Prinmer pHH3876-Rev (identical to pHH3875- Rev):
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cttag tttct agact agtaa cactt gcaaa caaag ccccc ¢ (SEQ I D NO 21) 10
Expression of Plectasin in S. cerevisiae The plasmds pHHBaig f@gn Tgy)
pHH3875 and pHH3876 were transfornmed into the S. cerevisi in M633
using alithiumacetate protocol. Several transformants of pHH3902,

pHH3875 and pHH3876 were sel ected, streaked on SC ground/ agar (containing
SC ground 15 agar, 2% D-glucose, 0.02% threonin) plates and i ncubated at 30
degrees Celsius until colonies devel oped. To test expression, individual
col oni eEPESIE CABIOLGEKAL MAI&RML of Iiquid SC ground (containing SC

30 dogr ece. eap &flpeELpoisdfa) baleBalNeR smen g BGlePO SR s RS Ce e BREREP

( NOVGX)Tréé?y g&iﬂﬁetrﬁoceptramreaepmcat Serminielcuteres OB BR)) eippkalalaaei&hsssdr €1, | n

parallel, r ant s r C e o] |, i 0

T cB ol el Pn e b e a AT doP Y e BoRdBLY gt et NsRsonam
sanpl esndl geh HEHIMAEn@ adcaysidagiimtehowed pepti de bands of the expected

size. The concentrated sanpl es showed the nost prom nent bands. In order to
obtain nore detailed information, the supernatants were anal yzed using a

25 MALDepbsipe nmass spectronet er AchasmaeNuriderPr o f r om Per efst of\Beposit

Bi osyst ens 7 eak was observed t masse 4410-4411.
Thi's |§%9@%Vkﬁﬁw mgﬁﬁathe%ggﬁ%g{%P mass of 4402 fo? AP { ??7produced and
pregessed Pl ectasin. For pHH3876, several peaks were observed. The two npst
prom nent peaks wer nd S 4411-4413 and 7Q0-7871. e 4411
ook aghrdopee bR RENEV oo Soand ket e Beel BN EEnas NS The pea
at 7870 corresponds best to sem -processed Pl ectasin where the Pro-region

i s not cle?ved fro t he Plectasl Several breakdown products of

pr esunmsdARERRCIAEYS A F558rved. Activity of Plectasin from pHH3875
and pHEGRAGo3d Th'emgupern@& Btafles FdzRethyabtinee Weerizndicyeed | Pedizaiadi al

di ffusion assay as _describe |n Exanple 5. 49 2005

Pl 48 PREOTRPEGAEN TSEV P BHRR®0200 pHH3875512 pHH3876814 Table 3.
Appr oxi mate zone of inhibition (mm.
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Surprisingly, pHH3876 yielded the |argest inhibition zone indicating nore
product or 5 product of higher activity as conpared to pHH3875 f
screening of Plectasin variants In order to further opti mze18h 086
antimcrobial activity of Plectasin, a high throughput (HTP). assay for
activity is desired. To set up such a system yeast cells containing the
control &M5p| asm d, pHH3902, or the two Pl ectasin expression plasmds,
pHH3875 and pHH3876, were grovvn up in 96 well mcrotiter plates. At a

reasonabl e cell density, either 5 or 2 r t culture
wer e r ehdvRAYREPHHs f‘ﬁ‘é"&r?'&tFB'FmE@l agf|vly. eseé%}]ec{]fg%tt engrgL?aé'F%tmgaq?f usi on assay
as deSﬁ%i bedpbiPpdpiaERiofphisind Qi dminé|Rr sexgiencaemichrhats e least a6 uentﬁtusmtbn

t est a

p e were evident fromt nts i natin fro
Pl edt asi n- AOEACAFEP St fi4ds of ﬁ%é%ﬁﬂgaﬂ’ € r,_é@g%:mlgg ko) Serm/e gh the
clearing Zodb@yﬁae\ﬁﬁé@aﬂeaﬁtﬁfenﬁ@fﬁtlytéé%cmmﬂ@'rl.tﬁ)rm@r| gi nating from pHH3876
No cl earing Zones were observed fromCH:Fe contro Iasmg 1’% S, ideh & Ghes
that thibs <3 APYRERtiTE REWLSING A YNPYRAGH FeAUENER I rpeg:;eaé ast Oy ORIy J g
di fferent th@\ﬁ%lyéeﬁfdeaé?kb&é&bpbieadnttﬁﬁdrbbﬁaltpcﬂ!ﬁ)epﬁdﬁiem@dfr@aﬂrbd)fahé aucleotide
screening Plectasin variants h desi reg %r%?a’i vities. 20 EXAVWPLE 7
Const ruct i oTRIYENGERIGESBIIR fr%‘égf’eﬁ%’tﬂ{?!@’e ac 'screening system for
Pl egf asich éiﬁaa%éwate' Whick s 9?(&%3&@0&nuab‘bi&%ﬁed@he@mmm)ybaade@umaemw
(Pro-plectasin) 25 In order to evaluatelndcblee Si sems and
the pot ent i BPdiEEr skiagencygcsiitions L %P@éﬁ‘ﬂ% g?sl?ﬁ?ﬁg Fﬁgffph Wenaroup
Pl ectasin vaJis@ghh$o th inproved bioactivity, inducible expression vectors

encodi ng Pl ectasin and pro-plectasin were constructed usi nﬁ%&éESZ pYES2
(I nvitrogeni) i s aths.co W@%rﬁtré@%Pwoﬁ'S?s 1oRiteca 8 o S5 bn of

reconbi nant;y 30 Whetc%mb%n@érﬁarp%ﬁbhaieﬁnudlboﬁmh@f@ma%mmwo feandThe
vector contalins features such as a pronoter for hi gh | evel

i ndlkci bl e eibr essihgroRpleiRgERY s¥andn ”W'Q@%%‘Pﬂ%@"f FrABNO g |

pr ot ot r @phy, fBGERRIFQAY, kB)rbrr(ﬁsthéttr%@,%tlﬁ\f&olﬁéT@cﬁM@d for selection of 50
transformants Tn the yeast and E. coli cell, respectively. Three plasm ds

were constructed; a control pl asm d, pYES-3902 and two plasmds encoding

Pl ect as 7 ﬁg@wh cgqh;easegutt ire
) pha. |% queegbt@ @&.d@%ceﬂd‘ﬁ;ﬁ% c|arﬁ$ 1%&%&@ anmﬁ H%dgé%d(@ i

ol Gty 9% Ko TR 3cElot foofi) ORRECE 1P PEeTaabl 2ty Ghet S8 oty
agaéépseatgsést 929 idehf, SR8t JdupaRMiRUST Bhaadsop Mektity, oPRdes @0 ety Whithh

H n
amino acids 1 to 40 of SEQ ID NO:2.

3. The polypeptide according to claim 2, which comprises the amino acids 1 to 40 of SEQ ID
NQ:2.

25
4. The polypeptide according to any of claims 1-3, which consists of the amino acids 1 to 40 of
SEQ ID NC;2.

5. The polypeptide according to any of claims 1-3, where the polypeptide is an artificial variant
30  which comprises an amino acid sequence that has at least one substitution, deletion and/or

insertion of an amino acid as compared to amino acids 1 to 40 of SEQ ID NO:2.

6. The polypeptide according to claim 1, comprising an amino acid sequence which has at
least 70% identity with the polypeptide encoded by the antimicrobial polypeptide encoding part
35 of the nucleotide sequence present in Pseudoplectania nigrella CBS 444.97, preferably at
least 80% identity, at least 85% identity, at least 90% identity, at least 95% identity, or at least
99% identity with the polypeptide encoded by the antimicrobial polypeptide encoding part of
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Xbal, and ligated into the corresponding sites in the plasmd pYES2. This
positions the al pha- |eader in front of the GALL pronoter. The ligation m X
was transfornmed into conpetent E. coll. Transformants werg“re-streaked and
a nunber of individual clones analyzed for plasmds with 10 insert of the
correct, size. verification was done by sequen0|ng using the

o1 fror IS AEER R AR S o P ARIea i NORUS B Tpves: 3602
(control), pHH3886 (Plectasin) and pHH3887 (Pro-plectasin). Prinmer ACP107'

caata taaraa aagct agctt tccg 15 (SEQ ID NO 22) Primer AOP446: ccggc t aag
ctgct atcldl§ RAERSPHEF REFIANI T &lain Be WhighLomRISes Hrepamingmeid sRIYSH8S Eh

pHH388 Thyerkee atrﬁ.ﬁ{b%@alrr?@yb@éﬂaey@aééd.ngst;fa?tl _f Jtﬁé%d@dﬁee pée}%@ﬂc@%rgéémorﬁe

(0.59%9 [/ gal actose ) cont ai ni ng plates. The glucose ensures

f or ﬁatl%??UGPPIQHﬁG'ﬁl'%e’& BS4drdbl e size and after depletion of the

gl ucose, gal actose ensures further growth, induction of transcription and
correspondi ng production of Plectasin. After colonies had fornmed, a | awn
(appr 0x3- NE6PeTRAPtigE 80T (0agiaimsst 0Ai7n Whish eqnsists & thanaminooged sapdenche

col oni esca884 BP%eOérﬁﬁ'rﬁéroB?é[b&Fﬁethﬁ%H@& e bNHeHuclebfias &dLefts @réseﬁt At her

yeast | asm ds descri bed above e yeast straln har bor| ng the contro

pl asmi dspudopeetanigsigrella GBY 444. 9| ear | ng zone, whereas pHH3886 and pHH3887
botfy gave rise to clearing zones. The largest clearing zones were observed
wi th pHH3887 encodi ng Pro-pl ectasin. EXAMPLE 8 30 Construction of inducible
yeast [ odecpelwreniide asrmrdngrtectitimg & pit7e mhers thel palypeptide s @)mﬁf‘raiattviadmtof
mut at e I e r

Usi ng gnr/rf%rf%rﬂgh&s %ﬁ%g‘g %cn&"éle&ﬁé?fée b&t dﬁ%"fgéétb&r% %Lﬁ)ﬁm\{}ﬁ&? dé?ée%@gt e§9

the pr |unfeerrt$orp\@E9rrnamlmmcm—|H3883nmed atndth35ammt0he¢ldtmueewqaleacedqﬂ—m&ﬁé

(Pro-plgashill O RBRRI0 LRLARLSEM b APCRASARL | W RN ApLag 0nS ™

{'5aat actac tattgccagc at a aagaagaagg
gt1@tcg%iegdg@e@tagyagwrel&iQBSMN@YM) 5 Prinmer pHH3885-Rev: tgtaagcgtg
acataactaa ttacatgatg cggccctcta ga (SEQ I D NGO 25) The fragnents were run
on a 2% agarose gel, purified using Q agen purification kit and inserted
i nt o thd. ghaswiypeptiteSaecdedlag tol blainplt awhict ds wecaied! Bcd nagestidecskguehae which

conpet bl Bndzzes Xeélesr (‘?Lrlnsst‘r]tr%lengcy conditions, preferably under high stringency conditions,
with a polynucleotide probe selected from the group consisting of:
20 (i) the complementary strand of nuclectides 166 to 285 of SEQ 1D NO:1,
(i) the complementary strand of nucleotides 70 to 285 of SEQ ID NO:1, and
(iii) the complementary strand of nucleotides 1 to 285 of SEQ ID NO:1.

11. The polypeptide according to claim 10, which is encoded by a nucleotide sequence which

25 hybridizes under medium stringency conditions, preferably under high stringency conditions,
with a polynucleotide probe which is the complementary strand of nucleotides 166 to 285 of
SEQ ID NO:1.

12. A polynucieotide having a nucleotide sequence which encodes for the polypeptide defined

30 inany of claims 1-11.

13. A nucleic acid construct comprising the nucleotide sequence defined in claim 12 operably
linked to one or more control sequences that direct the production of the polypeptide in a
suitable host.

35

14. A recombinant expression vector comprising the nucleic acid construct defined in claim 13.
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The two different libraries were plated on |arge agar plates (23cm x 23cnm
containing 0.5% glucose and 1.5% gal actose. After incubation at 30 degrees
Celsius for 2 days, the library plates were overlaid with a thEn/agarose

| ayer containing approx. 107 cfu of B. subtilis. The plates were incubated
further

or 24 hours a degr ees, Cel si uUs. . r oxi ely 10.00Q 15
ol on; 6X AbEEomBEABLNS adLeoaIsae BE RyFoH i OB U TEaR PSR ol ear i ng
zones were isolated for further characterization. 52 X18 MAY 2B06 DEPCSI T
OF Bl OL L RI AL The foll ow bi ol pgi cal. mater.ial. has_ been deposited
under (1o £ aPSEoRot AEAMARE o R0Y YRS 5 EThOd e 20 (B -ddy Mo R od
Schi mre¢arapbrisinges (CBS), Uppsal al aan 8, 3584 CT 5 Utrecht, The Netherl ands
(alternatively P, O Box 85167, 3508 AD Urecht, T t herl ands), an iven
e % of b niAEHES & A YRty ToaiaYRe Eus SPAPRATDBRUPEY & porrtat s
Pseudoplegb@eand palypédte G 444. 97 28 January 1997 10 The deposit was nmade
by Novo Nordi sk Al S, ana was. | ater assigned to Novozynes A/ S.
d assi f{Peat i GROGMBIRRAOWPHIIENI a ni orel |l a: Eukaryota: Fungi: Asconycota:
Pezi zomycoti na; Pezi zonycetes; Pezizales; 15 Sarcosonataceae;
Pseudopl ectani a. 53 ul8 MAY 2016 CLAIMS 1. A pol ypeptide having
anti m ctobf dnethed ifeq PPdusiBp R PlYPEPIdR BhehRerd @ghé?fs‘t‘?'ﬁ’@ b1, the) mgthod
pol ypepidnil@iseRpri sing an am no acid sequence which has at |east 65%
identi% with 5 amno acjds 1 to 40 of g’ﬂEfgnlD NO 2, wherein the am no
aci ds nidki ngFUiyating a T56PPRIBRRY hest spk a8 Kig tesleimy T8 andes: eriditiopsncpnaeive
forms; fobbrodubsirydiemd pbelgpiaerard Ng an anmi no aci d sequence whi ch has at
| east 65% identity with the pol ypeptide encoded by the antim crobi al

pol ypept de EREGUINAShSRPYPERIdBhe nucl eoti de sequence present in

Pseudopl ectania nigrella CBS 444.97; 10 (c) a pol ypeptide which is encoded
by a nucl eoti de sequence which hybridi zes under | ow nediumstringency
conthi t i BhsA vidugleptite hawire st inyeleplidspeequanse twhich hafn atheagr &ip iderdiyivdti ng
of 1 (1) nid e8P REIHASSET (N pf nucl eotides 166 to 285 of SEQ I D NO 1,

19. A polynuclectide having a nuclectide sequence which has at least 65% identity with the
antimicrobial polypeptide encoding part of the nucleotide sequence present in
20  Pseudoplectania nigrella CBS 444.97.

20. A polynuclectide having a nucleotide sequence which encodes a polypeptide having
antimicrobial activity, and which hybridizes under low medium stringency conditions with a
polynucleotide probe selected from the group consisting of:

25 (i) the complementary strand of nucleotides 166 to 285 of SEQ ID NO:1,
(i) the complementary strand of nucleotides 70 to 285 of SEQ ID NO:1, and
(iii) the complementary strand of nucleotides 1 to 285 of SEQ ID NO:1.

21. A polynucleotide having a modified nucleotide sequence which comprises at least one

30  modification in the mature polypeptide coding sequence of SEQ ID NO:1, and where the
modified nucleotide sequence encodes a poiypeptide which consists of amino acids 1 to 40 of
SEQ ID NO:2.

22. An antimicrobial composition comprising an antimicrobial polypeptide as defined in any of
35  claims 1-11.

23. The composition of claim 22, which further comprises an additional biocidal agent.
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(i1) the conplenentary strand of nucleotides 70 to 285 of SEQ ID NO 1, and
15 (iii) the conplenentary strand of nucleotides 1 to 285 of SEQ | 0]6;
and (d) a fragnment of (a), (b) or (c) that has antimcrobial activity. 2.
The pol ypeptide according to claim1, conprising an am no acid sequence

whi ch has at least 70%identity with amno acids 1 to 40 of SEQ I D NG 2,
preferably at |east 80%identity, 20 at | east 85% identity, at |east 90%

i denti t34. AtmethadtfoP XMirgd entinHilyitingo gravith | efasicr&98o callendarhprisiigt Bontadtingotraci ds

f ) 2. .. Ih | id di .cl ai , whi ch
Somr | SEETQHRT Sal WA et anGniere AR B Gt R E Re it kT o | et de

according to any of clains 1-3, which consists of the amno acids 1 to 40

of SEQJD,NO,2. 5 The polypeptide according to any aof clains 1-3, where
Che Spol Seb oS SR arTier BRRPISE Aaniacstdndoh conpirede BolVARFS o d
sequencdefinbdin masofafaiinedst1.one substitution, deletion and/or insertion of
an am no acid as conpared to amno acids 1 to 40 of SEQID NO 2. 6. The
pol ypeptide according to claim1, conprising an am no acid sequence which
has at 26 easdntitfiGobidaniypeptiod addéfredpwbypepdlaithe entfodede By atrhédicament.
antim crobi al pol ypeptide encoding part 35 of the nucl eotide sequence
present in Pseudoplectania nigrella CBS 444.97, preferably at |east 80%
i derut i t37. fat ahti@aiiobBb Yol penidetas, dedined aRahy 90 ainske N1l tigs usd ab @Adntidvdebial

i denti t%&{or at least 99%. denti t¥ wi th the pol ypeptide encoded by the
ant i i cYSSHINErapar Hyyak fesanaytie af HGPPUPEICA9e8Y t he nucl eoti de sequence
present in Pseudoplectania nigrella CBS 444.97. 7. The pol ypepti de
according to claime6, which conprises the am no acid sequence encoded by
the ant4%i 081 A" BRIYEERE Pelveretss A% 95ired & aKe neleiMmsot 11defos disgeincibe
pr esentpreparaborPoe wdonbasdrRRl & RurdaR tharabdificidddbn? for the thésrRAt YP@PHiESDbial

according to clains 6 or 7, which consists of the am no acid sequence
encGded"F§tiAme fahBTORMEREISIUSE: pol ypepti de encoding part of the nucl eotide
sequence present in Pseudoplectania nigrella CBS 444.97. 10 9. The

pol ypeptide according to clains 6 or 7, where the pol¥peptide is an_
artifi caalUsg Parantimigrpial RAbrRSPideas dafingdi ingnyof alaseyirdAder kilag onwsibiing

| east ajiewBUBIShHiciowlal 8dls. del etion and/or insertion of an amino acid as
conpared to the ami no acid sequence encoded by the antim crobi al

pol ypepti de encodi ng part of the nucleotide sequence present in 15

Psejgdopie ot fisReRicHisit! BlafBSarf 8Api8hit cell, which has been transformed with a nucleotide
sequence encoding a polypeptide having antimicrobial activity as defined in any of claims 1-
11,

31. Use of at least one antimicrobial polypeptide as defined in any of claims 1-11 in animal
25  feed.

32. Use of at least one antimicrobial polypeptide as defined in any of claims 1-11 in the

preparation of a composition for use in animal feed.

3¢ 33 An animal feed additive comprising

a) at least one antimicrobial polypeptide as defined in any of claims 1-11; and

— —

b) at least one fat soluble vitamin, and/or

35

)
)
{c) at least one water scluble vitamin, and/or
)
e) at least one macro mineral.

(d) at least one trace mineral, and/or
(

34. The animal feed additive of claim 33, which further comprises phytase, xylanase,
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10. The pol ypeptide according to claim1, which is encoded by a nucl eotide
sequence which hybridizes under nedi um stringency conditions, preferably
under high stringency conditions, wth a polynucleotide probe selected
fromthe group consisting of: 20 (i) the conplenmentary strand of

nucl eot | f ID NO 1, (ii) the conplenentary strand of

nucl eot Qaar%a%%t Rdfé e&%g&é%%% NGO 1, and (iii) the conplenentary st rﬁl
of nucl eoti des 1 to 285 of SEQ ID NO 1. 11. The polypeptlde according to AY’Z&M
cIa|n11§é XW‘ i] coded 3{ a, nucl eotkge seguence. whi 25 hybrij di zes
under nedi ‘U 'P?nBe«? cSOERORHA BALNG 3 SRR BPIPIR £BteThO rﬁostr iBf esfky and
condi t | amsgrisiigt 4t I@spohg'anwhlembiaﬂﬁolppmﬂe\abId@hnecﬁmtdfh? of eEphEMAAt ary strand
of nucleotides 166 to 285 of SEQ ID NO 1. 12. A polynucl eotide having a
nucl’eoti de sequence whi ch encodes for the pol ypeptide defined 30 in any of
claims 1-11. 13. A nucleic acid construct conprising the nucl eotide
sequence defined in claim 12 operably Ilinked to one or nore control
sequences that direct the production of the polypeptide in a suitable
host. 35 14. A reconbi nant expression vector conprising the nucleic acid
construct defined in claim113. 55 15, A reconbinant host cell conprising
the nucleic acid construct defined in claim13. 16. A nethod for producing
a polypeptide as defined in any of clainms 1-11, the nethod conprising: 5
(a) cultivating a strain, which inits wild-type formis capable of
produci ng the pol ypeptide, to produce the pol ypeptide; and (b) recovering
the pol ypeptide. 17. A nethod for producing a polypeptide as defined in any
of clainms 1-11, the method 10 conprising: (a) cultivating a reconbi nant
host cell as defined in claim16 under conditions conducive for production
of the polypeptide; and (b) recovering the pol ypeptide. 15 18. A

pol ynucl eoti de having a nucl eoti de sequence which has at | east 65%identity
with nucleotides 166 to 285 of SEQ ID NGO 1. 19. A pol ynucl eotide having a
nucl eoti de sequence which has at | east 65% identity with the antim crobi al
pol ypepti de encodi ng part of the nucleotide sequence present in 20
Pseudopl ectania nigrella CBS 444. 97.
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20. A pol ynucl eoti de having a nucl eoti de sequence whi ch encodes a

pol ypeptide having - antimcrobial activity, and which hybridizes. under |ow
medi um stringency conditions with a polynucleotide probé selected fromthe
group consisting of: 25 (i) the conplenentary strand of nucleotides 166 to
285 of SERek&: NSeding(11) the conplenentary strand of nucleotides 70 to 285
of SEQID NO 1, and (iii) the conplenentary strand of nucleotides 1 to
285 of SEQ ID NO 1. 21. A polynucleotide having a nodified nucleotide
sequencerhi clevooymesi s/&s at | east one 30 nodification in the mature

pol ypeptide coding..seauepse of ;JEQ | D NO 1, and where the nodifi ed

nucl eoti de sequence encodes a polypeptide which consists of amno acids 1
to 40 of'*°SEQUWENS 2. 22. An antinicrobial composition conprising an

ant i m csbiral2spol ypepti de as defined in any of 35 clainms 1-11. 23. The
conmposi t4-80 of,. clal,ma2; Wi ch further conprises an additional biocidal
agent. 56 MAY 2006 24. k méthod for killing or inhibiting growh of

m crobial cells conprising contacting the mcrobial cells with an

anti m cs2obkall pol ypepti de as defined in any of clainms 1-11. 5 25. A

det er gent;;conpesi tion conprising a surfactant and an anti m crobi al

pol ypeptide as defined in any of clains 1-11. 26. An anti m crobi al

pol ypeptitde &8*defined in any of claims 1-11 for use as a nedi cament. 10
27. An <anti mreewivpadécrpal y peptdide as defined in any of clains 1-11 for use
as an antimcrobial veterinarian or human therapeutic or prophylactic
agent. 28. Use of an antim crobial polypeptide as defined in any of clains
1-11 for?bse in the preparation of a veterinarian or human therapeutic
agent f«weitheptreatnment of a microbial 15 infection or for prophylactic
use. Zgzz%e (9;‘_ qgegnti m crobi al pol ypeptide as defined in any of clains
1-11 for killing or'inhibiting growh of mcrobial cells. 20 30. A
transgerfe> pl ant, plant part or plant cell, which has been transfornmed with
a nucl eoti de sequence encoding a pol ypeptide having antimcrobial activity
as defiped in any of clainms 1- 11. 31. Use of at |east one antini crobial
polypeptldb as defined in any of clains 1-11 in animal 25 feed. 32. Use of
at | eas€2bnestmPeniiérobi al pol ypepti de as defined in any of claims 1-11 in
the preparatipnef) a conposition for use in animal feed. ' S

<223>

<220

<221> mat_peptide
<222>  (166)..{)
<223

<400= 1
atg caa ttt acc acc ate cte tce ate ggt atc acc gtc tte gga ctt 48
Met Gln Phe Thr Thr Ile Leu Ser Ile Gly Ile Thr Val Phe Gly Leu

. -55 , -50 -45 -40

Ctc aac acc gga gcc ttt gca gea cce cag cct gtt cec gag gct tac 56
Leu Asn Thr Gly Ala Phe Ala Ala Pro Gln Pro Val Pro Glu 2la Tyr

-35 -30 -25
gct gtt tct gat ccc gag get cat cet gac gat tre gct ggt atg gat 144
Ala Val Ser Asp Pro Glu Ala His Pro Asp Asp Phe Ala Gly Met Asp
-20 ' -15 -10
gcg aac caa ctt cag zaa cgt gga ttt gga tgc¢ aal ggt cct tgg gat 192
59




30 33. An aninmal feed additive conprising (a) at |east one antim crobial
pol ypeptide as defined in any of clainms 1-11; and (b) at LPgsti 'one fiat
soluble vitamn, and/or (c) at |east one water soluble vitam n, and/or (d)
at | east one trace mneral, and/or 35 (e) at |east one macro mneral. 34.

The anifral adeedn addi dinv eyohrgl@iymd3 o1 Whiveha Skt heto cagpiises phytase,
xylanase, 57 gal actanase, and/or beta-glucanase. 18 MAY 2006 35. An ani nal
feed conposition having a ciude protein content of 50 to 800 g/ kg and
conprising at |east one antim crobial polypeptide as defined in any of

clai ms ghyldar 3268 tSEQAIENGE chi %Elth@c<1&9%a%loy&zX%%aé/g%ﬁé@?& Antiy i crobi al
Pol ypeptides <130> 10212-WD <160> 25 <170> Patentln version 3.1 <210> 1

<211> 788 PR MSRC B 1S Fp difdolbi e Eyaniia $itgret M4 270DT <221> CDS  <222>
(1)..(285) <223> <220>15<221> si g _peptizge <222> (1)..(89) <223> <220>
<221> mat _peptide <222> (166)..()
aag gga ggt tat tgt gct aag ggg gge ttt gtt tgc aag tgt tac tag 288
Lys Gly Gly Tyr Cys Ala Lys Gly Gly Phe Val Cys Lys Cys Tyr
30 : 35 ' - 40

<210> 2
<211> 95
«212> PRT

<213> Pseudoplectania nigrella
<400> 2

Met Gln Phe Thr Thr Ile Leu Ser Ile Gly Ile Thr Vval Phe Gly Leu
-55 _ -50 45 -40

Leu Asn Thr Gly Ala Phe Ala Ala Pro Gln Pro Val Pro Glu Ala Tyr
-35 -30 -25

Ala Val Ser Asp Pro Glu Ala His Pro Asp Asp Phe Ala Gly Met Asp
-20 -15 ' -10

Ala Asn Gln Leu Gln Lys Arg Gly Phe Gly Cys Asn Gly Pro Trp Asp

Glu Asp Asp Met Gln Cys His Asn His Cys Lys Ser Ile Lys Gly Tyr
16 15 20 25

Lys Gly Gly Tyr Cys Ala Lys Gly Gly Phe Val Cys Lys Cys Tyr
30 35 . 40

«210> 3
<211l> S5
<212> PRT

<213> FPseudoplectania nigrella



<223> <400> 1 atg caa ttt acc acc atc ctc tcc atc ggt atc acc gtc ttC gga
e Ay lle
a ccc cag
n Pro Val

ctt 48 Met
-50 -45 -40
96 Leu Asn
-25 gct qtt
Ala Val 961
gcq aac Caa
Asn d rreEéu
gat gat.;atyg
Asp Nbgz i N
ggt tat “fot
Tyr Cys Ala

Aa PheiAl

G n Phe
ctc aac
Thr Gy
tct gat
Asp Pro
ctt caq
EEAALly s

Thr
acc
Al a
ccc
Gu
aaa
Arg
qag. tge) cac
Cys His Asn
get aag ggg
Lys Ay Gy
c212> RRI(<213> Pseudopl

Il e Thr
%%PEIBW Adn

Thr

gga
Phe
gag
Al a
cqt
Ay
aat
Hi s
ggc
Phe
ectani a
Phe

Val
Pro Val

I'le
gcc
Al a
gct
Hi s
99a
Phe
.cac
Cys
ttt
Val

Pro d u22a k¥ -PLeEIAsp Asp Phe
Leu G natys Arg Ay Phe Gy Cys

<220>
<221>
<222>
<223> -

«<400>

PEPTIDE

(56)..1(95)

3

Met Gln Phe Thr

1

lLeu Asn Thr Gly

Ala Vval

20

Ser Asp
35

Ala Asn Gln Leu

50

Glu Asp Asp Met

65

Lys Gly Gly Tyr

<210 .
«Z21l>
<212>
<213>

4
2403
DNA

Thr

Ala

Pro

Gln

Gln

Cys
85

Ile

Phe

Glu

Lys

Cys

70

Ala

Leu

ala

Ala

Arg

55

His

Lys

Artificial Sequence

Ser

Ala

His.

40

Gly

Asn

Gly

Leu
ttt
Al a
cat
Pro
ttt
Ay
tgc
Lys
gtt
Cys

Ser 11
gca gc
Pro d

cct gac
Asp Asp
99a t 9c

Cys As

aag tct

Ser 11

tgc aag
Cys Tyr

Lys

gat ttt
Phe Al a
aat got

n dy Pro

att aag

e Lys Ay

tgt tac
30 35 40 <210> 2 <211> 95

Thr Val Phe Gy Leu -Sb
cct : gct tac
Pro 2%%&@@? -35 -30
got ggt atg gat 144

dy Met Asp -20 -15 -10
cct tgg gat 192 -59 Ala
Trp Asp -5 -1 1 5 gag
ggt tac 240 du Asp

Tyr 10 15 20 25 aag gga
tag 288 Lys Ay Ay

nigrella <400> 2 Met A n Phe Thr Thr Ile
Leu -55 -50 -45 -40 Leu Asn Thr Qy
Pro Qu Ala Tyr -35 -30 -25 Ala Val Ser Asp

dy

Ala Ay Mt Asp

Asn_GIy Pro Trp Asp

Ile

Pro

25

Pro

Phe

His

Gly

Gly Ile
10

Gln Pro
Asp Asp
Gly Cys
Cys Lys

75

Phe Val
20

-20 -15 -10 Ala Asn @n

Thr val Phe Gly Leu

val

Phe

Asn

60

Ser

Cys

Proc Glu
30

Ala Gly
45
Gly Pro

Ile Lys

Lys Cys

15

Ala Tyr

Met Asp

Trp Asp

Gly Tyr

80

Tyr
95



-5-115du Asp Asp Mt A n Cys H's Asn Hs Cys Lys Ser Ile Lys Ay Tyr
10 15 20 25 Lys Ay @y Tyr Cys Ala Lys Ay @y Phe Val Cys Lys Cys Tyr
35 40 <210> 3 <211> 95 <212> PRT <213> Pseudopl ectani a nﬂ(ﬁ #AYa 206 MAY
2006 <220> <221>SI GNAL <222>(1)..(23) <223> <220> <221>PROPEP
<222>(24)%0.(55) <223> <220> <221>PEPTI DE <222>(56)..(95) <223> <400>3 Met
A n Phe Thr Thr Ile Leu Ser Ile Ay Ile Thr Val Phe Gy Leu 1 5 10 15 Leu
Asn Thre&y APE"Fh&A%2 Ala Pro Gn Pro Val Pro Gu Ala Tyr 20 25 30 Ala
Val Ser Asp Pro GQu Ala His Pro Asp Asp Phe Ala Ay Mt Asp 35 40 45 Al a
Asn G ngkgilndn Lys Arg Gy Phe Ay Cys Asn Ay Pro Trp Asp 50 55 60 du

30

Asp Asp Met G n Cys His Asn His Cys Lys Ser Ile Lys Ay Tyr 65 70 75 80
cgataagcta gcttcacgct.gccgcaagca ctcagggcgce aagggctgc; aaaggaagcyg 60
'gagcacgtag aaagccagtce cgcagaaécg gtgctgaccc cggatgaatg tcagctactg 120
ggctatctgg acaagggaaa acgcaagcgge aaagagaaag caggtagcett gcagtgggc; 180
tacatggcga tagctagact gggocggtttt atgga;agca agcgaaccgg aattgccage 240
tggggcgooe tctggtaagy ttgggaagee ctgcaaagta aactggatgg ctttcttgcc 300
gccaaggatc tgétggcgca g9ggatcaag atctgatcaa gagacaggat.gaggatcgtt 360
tegcatgatt gaacaagatyg gattgcacge aggttecteceg geocgettagy tggagaggct 420
attcggectat gactgggcac aacagacaat cggctgétct gatgccgecg tgttoogget 480
gtcagegcag ggygcgeocgyg ttetttttgh caagatcgac ctgtceggtyg cecetgaatga 54@
actccaagac gaggcagegce ggctatcgtg gctggeecacg acgggegttc cttgcgcago 600

- tgtgcetegac gttgtca;;g aagcgggaag ggactggc&g ctattgggey aagtgceggg 660
gcaggatcte ctgteatcte accttgetec tgccgagaaa gtatccatca tggctgatge 720
aatgcggegg Cﬁgcatacgc ttgatccgge tacctgcecca ttcgaccace aagocgaaaca 780
tcgcatcgag cgagcacgta cteggatgga agecggtctt gtogatcagg atgatctgga 840

_€gaagagcat caggggctceg cgccagcgga actgttcgec aggcetcaagg cgcggatgec 8060
cgacggcgag gatctcgtcg_tgaecgatgg cgatgcctge ttgecgaata tcatggtgga 960
aaatggccgc ttttctggat tcatcgactg tggccggctg ggtgtggcgg accgctatca 1020
ggacatageyg ttggctacéc gtgatattgc tgaagagett ggcgacgaat gggctgaccg 1080
cttectegtg cttta;ggta tcgeegetee cgattegeag cgeatcogecet tctategoet 1140




Lys Ay Ay Tyr Cys Ala Lys Ay Gy Phe Val Cys Lys Cys Tyr 85 90 95 <210>
4 <211> 2403 <212> DNA c213> Artificial Sequence 18 MAY,«2006 <220> <223>
Vect or pMHasS <400> 4 cgataagcta gcttcacgct gccgcaagca ct“ta{;ggcgc‘“”
aagggct gct aaaggaagcg 60 gaacacgtag aaagccagtc cgcagaaacg gtgctgaccc
cggat gaat, C 0. ctatct acaagggaaa acgcaagcgc aaagagaaag
caggt agctttg 9%%% t%%ggtgtg%éocgggg%té:tE]g%’ggt‘fgéaﬁt éﬁgcgagtf@aﬁatgbea at ggetagca
agcgaaccggaat tgccagc 240 tggggcgccc tctggtaagg ttgggaagcc ctgcaaagta
aact ggaj-ggt&daat Ci dage €8l 0: 90060389 AL Eod Rt 406 06R9999al £aRd at %Qoatcaa
gagacaggat gaggatcgtt 360 tcgcatgatt gaacaagatg gattgcacgc Sélgg ctccg
gccgcttggg tggagaggct 420 attcggctat gactgggcac aacagacaat cggctgctct
gat gccg®EHItagt e c'ggedt 4 B0 tagticayt geasrRgge gec tyg gk it tyttrghg caagaccgac
ctgtccggtg ccctgaatga 540 actccaagac gaggcagcgc ggctatcgtg gctggccacg
acgggcqgttc cttgcacagc 600 tgtgctcgac gttgtcactg aagcgggaag ggactggctg
ctatt ggcé:téacgézgségg%gg‘g“gtgﬁ%cftgﬁﬁ?égﬁ%\taéfﬁa%ﬁﬁ‘f CAPEG9%E St EEfdrreea t gttifagaaa
gtatccatca tggctgatgc 720 aatgcggcgg ctgcatacgc ttgatccgge tacctgecca .
tt cgaccaee-aAge GRaaCRE80 L £ACA! COB0LIAPCRE agggt %ggaatt%%f‘c agecggt ctt
gtcgat cagg atgatctgga 840 cgaagagCat caggggctcg cgccagccga ac%ﬁ;ttcgcc
aggct caagg cgcggatgcc 900 cgacggcgag gatctcgtcg tgacccatgg cgatgcctge
t t gccg@aracutant ForygatObGocaaatggeegs-at id et ggabctcategact & t 9g©g9ct g
ggt gt ggcgg accgctatca 1020 ggacatagcg ttggctaccc gtgatattgc tgaagagcett
ggcggcgaat ctgaccg 1080 cttcctcgtg ctttacggta tcgccgctcc cgattcgcag
cgcat cg‘gﬁ?att%%?%tagé%%“t 914 B6°ILPEIFACHEGOCR Y et iR §Eaarttay ggtRsPcgcga
t gat aagct g tcaaacatga 1200 gaattacaac ttatatcgta tggggctgac ttcaggtgct

acattt gaag.-agat aaatd-g Q. g tc tagaaatatt ttatctgatt aataagatga
tcttct tgj gg%l a?cgt t ﬁ%ga%%gogﬁag? ctggg%a&ﬁ T 8?%9&8&‘:& §_%%‘1"‘§8g3%{ aadddccgece
ttgcagggcg gtttttcgaa 1380 ggttctctga gctaccaact ctttgaaccg aggtaactgg

ctt ggaggagrreggagtgactgdA4B8cccggaac tgagtgteag gegtggaatg agacaaacgc 1680
ggccataaca gcggaatgac accggtaaac cgaaaggcag gaacaggaga gcgcacgagg 1740
gagecgecag gggaaacgece tggtatettt atagtcetgt cgggtttege caccactgat 1800
ttgagcgtca gatttegtga tgcttgtcag gggggcggag cctatggaaa aacggctttg 1860

.ccttctttcc tgcgttatce cctgattctg tggataaceg téttaccgcc tttgagtgag 1920
.ctgataccgc tcgcocgeage cgaacgaccg agcgcagoga gtcagtgagc éaggaagcgg 1580
aagagcéccc aatacgcaaa ccgcctetec cogeogegtty gocgattcat taatgcaget 2040
ggcacgacag gtttcecgac tggaaagegg gcagtgageg caacgcaat? aatgﬁgagtt 2100
agétcactca ttaggcacce caggcetttac actttatéct tcéggctcgt atgttgtgtg 2160
‘gaattgtgag cggataacaa tttcécacag gaattcacag ctatgctaga.gcgggcgctc 2220
gacctgcagg catgcaégct tggcacﬁggc_cgtcg;ttta caacgtegtg actgégaaaa 2280
ccctggegtt acccaactta atcgecttygc agcacatccc cotttcgeca gctggegtaa 2340 -
tagﬁgaagag gcccgcaccg atogecctte cgcagcctga étggcgaatg 2400

ccaacagttyg




aaaacttgtc
at caattacc
gacgat agt t
ccagcttgga
ggccat ageq
~gagccgcecag
tt gagcgtca
ccttctttcc

ctttcagttt
agt ggct gct
accggat aag
gcgaact gcc
gcggaat gac
gggaaacgcc
gatttcgtga
tgcgttatce

ct gat acggg.t cgccgcagce

aagagcgccc aatacgcaaa:
ggcacgatdg®

gt¥fcccgac

agct cactxa-t toaggcacce

gaat t gt gag, cgdatapead Lt ca
gacctgcagg catgcaagct tggca

agccttaacc
gccagtggtg
gcgcageggt
t acccggaac
accggt aaac
tggtatcttt
tgcttgtcag
cctgattctg
cgaacgaccg
CCgCCtCtCC
t ggaaagcgg
caggctttac

ggc

ccctggegtt acccaactta atcgecttge
t agcgaagag- geccgcaccg atcgcccttc ccaacagttg

<210> %gagggaq:ga ‘?7: %aatﬁ:%%g%ag\laﬁ\:
ggatccacca tgcaa ttac caccatc

gPed

ggcgcat gac
cttttgcatg
cggact gaac
t gagt gt cag
cgaaaggcag
at agt cct gt
gggggcggag
t.ggat aaccg
agcgcagcga
ccgcgegttg
gcagt gageg
actttatgct
gaatt cacag
cgtcgtttta
agcacat ccc

tt caagact a
tctttccggg

ggggggt t cg
gcgt ggaat g
gaacaggaga
cgggtttcge
cct at ggaaa
tattaccgcc
gt cagt gagc
gccgat t cat
caacgcaatt
t ccggct cgt
ctatgct aga
caacgtcgtg
cctttcgeca
cgcagcct ga

actcctctaa

tt.ggact caa

1500

1560

t géat acagt-.1620

agacaaacgc

1680

gcgcacgagg 1740
caccact gét®31800

aacggctttg
tttgagt gag
gaggaagcgg
t aat gcagct
aat gt gagt t
atgttgtgtg
gcggccgcet c
act gggaaaa
gct ggcgt aa
at ggcgaat g

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400

aacaccggag cctttgcagc accccagcct gttcccgagg cttacgctgt ttctgatccc 120
gaggct catscebanegat idcab@Glogi-ator 3Rt 060235 CRALL]E

C
ggat gcaatg gtccttggga tgaggatgat atgcagtgcc acaatggg?éé%aag

éﬁQ?attt 180

ctaf%o 240

gcg
<21%? Pseudopl ectani a nigrella <400> 5 2403
CTES tTEEATEYHT 4 PERECHE PG §aet t ct €0 60 -

aagggttaca agggaggtta ttgtgctaag gggggctttg tttgcaagtg ttactagctc 300 gag
<210> GAIXZFISC FEIaceRRUD* oDt Jat Repudophenicagia b giekta <400> 6

ggatgcaaty gtocttggga tgaggatgat atgcagtges acaatcactg caagtctatt

240

aagggttaca_agggaggtta ttgtgctaag gggggetttg tttgcaagtyg ttactagete 300
-~ gag 303

<210> 6

<21l1l> 361

<212> DNA

<213> Pseudoplectania nigrella

<400> &

ggatccacca tgcaatttac caccatccteo tccateggta tcaccgtett cggacttote 60

aacaccggag cctttgcage accccagect gttecegagy cttacgetgt ttetgatoco 120

gaggctcate ctgacgattt tgctggtatg gatgogaacc aacttcagaa acgtggattt 180

ggatgcaatg gtccttggga tgaggatgat atgcagtgec acaagtaadga atcacttata 240

actatagatt aagccaagag tattggaact gatgataaat agtcactgca agtctattag 300

gggttacaag ggaggttatt gtgctaaggg gggctttgtt tgcaagtgtt actagctcgé . 360

g 361




- 303 ggatccacca tgcaatttac caccatcctc tccatcggta tcaccgtctt cggacttctc 60
aacaccggag cctttgcagc accccagcct gttcccgagg cttacgetgt ttctgatccc 120
gaggctcatc ctgacgattt tgctggtatg gatgcgaacc aacttcagaa acgtgg&ﬁtﬁAiSﬂmﬁ
ggat gcaat ggt cctt ggga t gaggat gat atgcagtgcc acaagtaaga atcacttata 240
actatagatt aagccaagag tattggaact gatgataaat agtcactgca agtctattaa 300

gggttaCQ%% ggaggttatt gtgctaaggg gggctttgtt tgcaagtgtt actagctcga 360 9 361
18 MAY 2066 <210> 7 <211> 35 <212> DNA <213> Artifici al Sequence <220>

<223> PrilFer 3678 <400> 7 tctggatcca ccatgcaatt taccaccatc ctctc 35 <210> 8
<211> 32125212 DNA <213> Artificial Sequence <220> <223> Prinmer 179 <400>

8 tctctggggcl&@ggaacg%%agggaaacaaa gc 32 <210> 9 <211> 34 <212> DNA <213>

Artificral Sequeﬁé%a< £523> Primer DR34F <400> 9 ccggccatgg gatttggatg

caatggtcct tggg 34 <210> 10
: <220>

<223> Primer 178

<400> 7

tctggatcca ccatgcaatt taccaccatc ctctce 35

<210> 8
<211i> 32
«212> DNA

<213> BArtificial Sequence

<220>
<223> Primer 179

<400> 8

tectectecgage tagtaacact tgcaaacsaa go ' 32

<210> 9
«211> 34
<212> DRA

<213> Artificial Sequence

<220>
<223> Primer DR34F

<400> S
ccggccatgg gatttggatg caatggtocot tggy 34

<210 10
<21l> 48
<212> DNA

<213> Artificial Segquence




- <211> 48 <212> DNA <213> Artificial Sequence 18 MAY 2006 <220> <223>
Primer DR34R <400> 10 gccgtctaga gccatctagt aacacttgca aacaaagccc cccttagc
<210> 11 <211> 41 <212> PRT <213> Artificial Sequence <220><$@gﬁgy
met- Pl ectasin <400> 11 Met Gy Phe Ay Qys Asn Ay Pro Trp Asp® G4 A9 asp
Met An@ys 1 5 10 15 His Asn His Cys Lys Ser Ile Lys Ay Tyr Lys Ay Ay
Tyr Cys éga %pi%S 93 Lys Ay Gy Phe Val Cys Lys Cys Tyr 35 40 <210> 12

'<211> 6 22125 3> Artificial Sequence <220> <223> Prinmerl <400> 12
48 attattcaga tgctggatcc gaaaaacctg cgtcgcatta tccgcaaagg catccatatc 60
<210> 13¢55211> 62 <212> DNA ' '

gecgtetaga gocatctagt aacacttgea aacaaagecc cccttage _ 48
<210> 11

<2il> 41

<212> PRT

<213> Artificial Segquence

<220>

«223> met-Plectasin
<400 11

Met Gly Phe Gly Cys Asn Gly Pro Trp Asp Glu Asp Asp Met Gln Cys
1 5 _ 10 15

His Asn His Cys Lys Ser Ile Lys Gly Tyr Lys GlyIGly Tyr Cys Ala
20 25 3o0-

Lys Gly Gly Phe Val Cys Lys Cys Tyr

35 : 40
<210 12
<21ll> 60
«212> DNA

<213> Artificial Sequence

<220>

<223> Primerl

<400> 12

attattcaga tgctggatcc gaaaaacctyg cgtcgcatta tccgcaaagyg catccatatce © 60

<210> 13
<211 E&2
<21zZ> DNA




1 8 MY 2005 <213> Artificial Sequence <220> <223> Priner2 <400> 13
aataatctcg agttattagc catatttttt aatgatatgg atgcctttgc ggataa@g§%v6gﬁgc
<210> 14 <211> 20 <212> DNA <213> Artificial Sequence <220> < >"Pri mer 3
<400> 14 62 tgctagttat tgctcagcgg 20 <210> 15 -<211> 19 <212> DNA <213>
Artifickals-Sextenne a¥2@03er23> Primer4 <400> 15 accgtagttg cgcccatcg 19
<210> 16 <211> 20 <212> DNA <213> Artificial sequence <220> <223> Pri ner
A 18 NAY‘%OOG <400> 16 agcgtttgcg gccgcgatcc <210> 17

) <220> .

223> Primerz

<400> 13

aataatctcg agttattagc catatttttt aatgatatgg atgcetttge ggataatgeg 60
ac : 62
<210> 14

<211 20

<212> DNA

<213> Artificial Seguence

220>

<223> Primex3

| <400> 14
tgctagttat tgctcagegg ' 20

<210> 15
<211> 19
<212> DNA

<213> Artificial Sequence

<220

<223> Primer4d

<400> 15

a;cgtagttg cgeccatcg i8

<210> 16
«211> 20
<21Z2> DNA

<213> Artificial sequence

<220>
<223> Primer A




<211> 21 <212> DNA <213> Artificial sequence <220> <223> Primer B <400> 17

20 ttattcggtc gaaaaggatc c 21 <210> 18 <211> 55 <212> E?;ﬁg
Artificial sequence <220> ¢223> Prinmer pHH3875- Forw <400> 1§ aa sggtat

cgatggct aa gagaggattt ggatgcaatg gtccttggga tgagg 55 <210> 19 <211> 41
<212> DNA <213> Artificial sequence <220> <223> Priner pHH3875-Rev <400> 19
cttagtttct agactagtaa cacttgcaaa caaagccccc ¢ 41 <210> 20 18 '.1. Vii.
<211> 54°922%5> DNA <213> Artificial sequence <220> <223> Pri ner
pHH3876adegt weaged OfFeg@2¢htgaaggggt at cgat ggct aa gagagcaccc cagcectgttg,
_ccgaggctta cgc 53 '

<210 17.
<211> 21
<212> DNA

<213> Artificial sequence

<220>

<223> Primer B

<400> 17

ttattcggtc gaaaaggatc c 21

<210> 18
<211> 55
<212> DNA

<213> Artificial sequence

<220
<223> Primer pHH3875-Forw

<400> 18
gaaggggtat cgatggctaa gagaggattt ggatgcaatg gtecttggga tgagg ' 55

<210=> 19
<21l1> 41
<212> DNA

<213> Artificial seguence

<220>
«223> Primer pHH3875-Rev

<400=> 19

cttagtttct agactagtaa cactigcaaa caaagcccec ¢ 41

<210> 20




<210> 21 <211> 41 <212> DNA <213> Artificial sequence <220> <223> Pri ner
pHH3876- Rev <400> 21 cttagtttct agactagtaa cacttgcaaa caaa ccc ¢ 41 <210>
22 <211> 24 <212> DNA <213> Artificial sequence <220> <2%C3é IPei még,; AOP107
<400> 22 caat at aaaa aagctagctt tccg 24 <210> 23 <211> 20 . <212> DNA <213>
Artifickali-sefuence <220> <223> Prinmer ACP446 1 8 MAY 2006 <400> 23 '
ccgget gaag . ctggtatcgg 20 <210> 24  <211> 59 <212> DNA <213> Artificial
sequence £320> ¢223> Pri ner PYES- nut <400> 24 taaatactac tattgccagc

at t gct get'd>adaabtaigy wgvenwegat g gccaagaga 59 <210> 25

<220>
<223> Primer pHH3876-Forw

<400> 20
gaaggggtat cgatggctaa gagagcaccc cagectgtte ccgaggctta cge 53

<210 21
<21l= 41
<212> DNA

.<213> Artificial sequence

«<220>
<223> Primer pHH1876-Rev

<400> 21

cttagtttct agactagtaa cacttgcaaa Caaagccecece ¢ 41

<210 22
«211l> 24
<212>= DNA

<213> Artificial sequence

<220
<223> Primer ACP107

<400> 22

caatataaaa aagctagctt tceg : : 24
<210> 23

<211> 20

<212> DNA

<213> Artificial seguence

220>
<223> Primer AOP44¢



c211> 42 <212> DNA <213> Artificial sequence <220> <223> Pri ner
PHH3885- Rev <400> 25 tgtaagcgtg acataactaa ttacatgatg ngqutﬁk?'ﬁmﬁ42

<400> 23 )

ccggctgaag ctgctatcgg _ : ‘ 20

«<210> 24 |
<211> 59

<212s ~ DNA '

<213> Artificial sequence

<220>
<223> Primer pYES-mut

<400> 24
Laaatactac tattgceagce attgctgeta aagaagaagg ggtatcgatg geccaagaga 5%
<210> 25

<211> 42

<212> DNA

<213> Artificial sequence

<220>
<223> Primer pHH3B8S-Rev

<4Q00> 25

tgtaagcgtg acataactaa ttacatgatg cggccctcta ga 42




