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POLYPEPTI DES HAVI NG ANTI M CROBI AL ACTI VITY AND
POLYNUCLEQOTI DES ENCODI NG SAME FI ELD OF THE | NVENTI ON

woheospsesent i nvention relates to isolat ed poI YOEMK20@900725
havi ng antim crobial acti vﬁ@y and isol a

pol ynuc! eotiYe¥PRREBHFSTAY MFW&RQ%F@&- AGRYITY
I nvention al sQNISPRILENUCLEBADESCEEREDBING SN Ct S,
vectors, and host cells conprising the polynucleotldes
as well as nethods for producing and using the
FIEIE’lg ? GR(lJND OF THE INVENTION It is an
t e present i nvention to provide
d]hy meﬁencﬂ dvention mgateattd iMotatedipalypeptidey ineyingrahtimicrobial activity and

isol#%}ﬁ@k@%ti@%ﬁ%ﬂgﬁﬁ h@ﬁ%o'i c%sly gﬁrpetrié |bn %M%Yesq% nucleic acid

constastsatvedtops | 3pe pt)stdaz'&tls mwmpmgmg nmenwcdyrmlbieatld@: s wvallyas methods for
consisting of: (a) a
pr°d3’§|”§gaﬁ“%s”r§qﬁ% B&B tﬁjggm no aci d sequence whi ch has at
| east 60% identity wwth amno acids 1 to 42 of SEQID

which is encoded by a
BA%%QH%QE%W :ﬁch hybri di zes under at | east

nmdigg%h @Fj’ectégﬁrtgy I\%Mn ﬁm\@hﬂomﬂtb torévide Polybepidegeravirtb antimicrobial
1.0 ) Y 1, (i sequence
actl\@@;ﬁpgipﬁ@aﬁﬁ%aegs?q%a%&welr?oﬂy@egﬁpsof SEQ IDNO1, or

(ii1) a conmplenentary strand of (i) or (ii); and (c) a

rLan [iS] conservative substitution,
SU@@A@-@F%&E’&I}I&W‘I%@HH on of one or nore am no acids
ofrhanprasedC irfentlort Peldtds &b 1B6RtddP PYpeptidEBendiR$ &ihtimicrobial activity

invention also relates to isol ated pol ynucl eoti des
selegied JPMmige Py EPISISHBE ORavi ng anti mi crobial activity,

S%é ecb%lyfpéﬁfﬁé h&mﬁlj Wﬁmﬁ%%légéél&n@é whicR)had at least 60% identity with
ynucl eot1de_encodi ng a pol ypeptide having an anino

am'rgeaﬁd%b@%%efesm IPANPids at | east 60%identity with
MHN0aHalyhephdd FhitR IQfen&%@d'@ AL deotldR)seuence WR]Ch hybridizes under

poI ynucl eot| de havin east 60% i dentit

at Ieﬁ‘éb'l“@@)‘ﬂi‘ﬂ%ﬁnQQI@YtC@nQ'g@"SOW'”B@U“F@W T4mép %E@ of SEQ ID NO:1, (ii) the

o) | S
congeusbchingth bty d gemo gt N 0l fmenan

stragd ofdBOr (i &M (ii) the cDNA sequence contained in
Cgﬁ‘pegt\)aﬂgﬁt éOI‘FI&IS%”? aQ: nég\%dv@ éﬂ@%/gltutld?{] deletibn, Qnd/or insertion of one

| enent ary stra e pr esen
or mogy anino@eids &f @nieg a@lé%1 ¢Q>4fh9i386 DN@@. construct s,

Cg‘ﬁ?;ﬂ?ewtmmﬁﬁﬁéécpgeﬁﬁ@gttgr|§ola decﬂ EI@BM@”En{WQ polypeptides

rirsin nucl eot resen
having aefimictapiailastvityeseleaied framiike bidp cbowstmgcniucu ng such

?%)ygﬁﬁcilﬁﬁﬁtle%ﬁaé 'Mc rgDH] r‘f% Iﬁ)@ﬁﬁbe "f\‘éww 'a'hyar‘r“lmspéélé 's'eguence which

a reco nprising

has atieheli6O¢ identiyrvgthramino ecdp ite HAGf SE@dD)NQ(?.I eot i de
od e o PV
£19°28EBely RERH) deplntar, SRR, ARSI 1 270 or s
ID NOhg apndl ypepti de. The pr esent invention aI so rel ates to

nfé) g?)oﬁ/iﬂugl {)tg‘%a %%ﬁ%rﬁ?&%%éﬁﬁ%ﬁetﬁng%g o 8 i g«%(g/ csondltlons with

(i) nUtiectides 5 doRirériof SERN @I N@ct, i(ii)ithe EDNA seqﬂerlwdchHeedwlnamcleotldes 1
to 27 o0 Yo Nt o Lol PRI Fard s D Bt "o
pﬂ' s enesent lnvention also relates to nucleic acid constructs, recombinant expression
vectors, and recombinant host cells comprising the polynucleotides.
The present invention also relates to methods for producing such polypeptides having
antimicrobial activity comprising (a) cultivating a recombinant host cell comprising a nucleic
-1 -



10

15

20

25

30

35

invention the term"antimcrobial" is intended to nmean
that there is a bactericidal and/or a bacteriostatic
wapeabos078ungi ci dal and/or fungistatic effect apdl/DK2@5/000725
viruci dal effect, wherein the term"” bacter{md al " 8 q
acid t epnsisuGin GRTBEYBY %sp%ﬁﬁﬁ'ﬁptéd%feq@m'ﬂgnﬁ‘ebﬁe yRpplige under conditions
conda&ilé for ggcftﬁnctl Bt thB3BlyBEAtRIBE 8hd () ré&)vbﬂn@@tetbméﬁﬁd@d
as cap e | nhi' bi ting bacteri al %r owh, i.
i e bireseny  iveniiany asectrelpiesl 1@ emetiodyhel tUsing, the polypeptides and
polyr%Jcté'ogiié‘é g\:qt,e |riv% figh.be understood as capable of killing
unga eterm fungi static" is to be
under st ood as oapabl e of inhibiting fungal growh,
hi biting grow ng fungal cells. The term
I:’El:h\"ﬁrﬁu'\lcslfqdal is to be understood as capabl e of
i Antimicrabiahg@ctivityisTheTteemt' emtn’nlt:mbmi abiidly” iseddfiged derain @s an activity

e SE LSRR PRSI TuRP SobiTEL A ST Bl L e rsen

inveigioavthd tefm r‘famrmnbrcd»tal uelnhtse'hded; to mesmdthat theredamm bmterlmdal and/or a
bact?r'toéya%gra@%ho%{fﬁg@nlgg h%ndéﬁgfug%&;% @%it_fgl:taér%/or a 9rrucu?§]%?1fect wherein the
termpr'egantidalivisntd de, uaddrstondr abicapablet otuktlly\grmycibeal cells. The term

B 1565 Rt RS A BRCE R By 1. g

grovﬂrﬁg?bé&érlammellsl(imeltéén(ﬂJﬁQl]:)daI 'Ab tebaainderstopd as capable of killing fungal

coty Rob et Sl tE! e b TeRBpdCls TR oL G RIAE bl rown. i
mh.uumgog@tmg/ figigan dewliels Thasteirh Uveucidalt naertbyb«nmarsamd as capable of

ol e YR 5 e e B B g o

g@yEbehcapaE! e ofI tedlsg;\ﬂngSt?he nunberoof living cells
of Escherichig coli ter QULS,.
(i Be il Sk Presetidreciiondbe b iaiafy bl o edoial cetis i
interf¥RU 8 ,méBIS thabhied eeirbary iafthemoh-dioning statd, i.e, fraat ttheyubm@rnot able to
after 30 mnutes) incubation at 200C i n an aqueous
Propgg®igt i on of 25% W w); preferably in an aqueous
S pbutduRtbses éto%éf\// MSenmh@erﬂlbﬁf eintibligrobial abtiaigueRySbe determined
sol ution of 5% w v\g nore preferab

accc&@o@&@eggpggq%dg cr@e)q W\Mehreﬁg le Hpg@tgléfﬂpvnuqol%cal Methods, Vol.
137 UKL UB7SITUUH DI Nterﬁaﬁ?@y/\//a\fﬂlmldﬂélﬂall At inbg beadetérmimgd according

to tn%m,q%;%aaﬁupgﬁr{ggg%g@olastt V\lllmo?I g%}@ﬁgﬁq%égﬂggﬁdnshtum formerly

knov%‘éé N’bﬁdr%ﬁ’ cammatéé ¥or CYinibBYanal Ls®okforg EaitlaedHf
biting the outgrowh of Escherichia coI [

SM
1€¢tvpemues heviguraimeropigh ecivity A OF dtPaPlegrio %BHC'HQ the number of
IIVIn%léQf?%éBtaE?ohéﬂeﬁl@ &ﬂfd@gM 15%6)CeNGTe00 bRél 8Modfs @&Q@remllﬂhfter 4 hours,

when ad in a concentration of ggnﬂt’a
morwreéerpblafaéﬁeaslf}ﬂwmémpsfaa@é%rablﬁ ajtet dheenendn BﬁmSt" afger 30 minutes)
incuB&9n &\RPCRh %HL%B% quﬁ’oﬁ’\o‘%%@gﬁl? dréfefably in an aqueous solution of

concentration o nost preferably when added
10%i(wvg; more eraferablyon mawgmso&ﬁgn,qﬁ SFe\Wk @var romgrpreferably in an

& CRREHRAT 8f 0.5%( d

oo SR ARE) B ok BB BRGS0 5wty and
particaldu i angacueeus gatbEen &f0. 1% (0h/wi o&@lelpoly@ﬁptsb?éuhawug antimicrobial activity.
%&H@é %'ﬁggﬁ; ﬁi‘)clg]obqlalycﬂ\a@ rﬁéfl); 95 Be t&Qﬂaléb?e of |nh|b5mg the outgrowth

our's er ab
of Elsolmrsthlamm't(q:&l\éf‘léi Bbloy 24fhagrs @’t Hé‘iﬁ in armlcmbl%ar@wfetﬁuaﬁtrate when

T e e

more qireferaiiy Memoaqwiv\m a woneenlalidreoAtAS) PINaAVeL (RASE Preferably when
Lution e
adds%dteslfgn% f{%\r% ] 0 f@(ﬁw%vég? p?ef@ a aﬁw?@} %/H Iﬁ‘ﬂa 6Cl:roncen’tra’uon of 50

aqueous sol ut| on of O. 5°/<(vv/vv)2 and in particular in an
aqueous solution of 0.1%ww) of the polypeptides
havi ng antim crobial activity. Pol ypeptides having

antimcrobial activity may al so be capabl e of
I nhi b|t|ng the outgrowth of BaC|IIus subtllls (ATCC

NSNS\ S o, N~ "
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added in a concentration of 100 ppm nost preferably
when added in a concentration of 50 ppm and in
W(p)arOBAomJB'ar when added in a concentration of 2BCPPRR2005/000725

f h t
ond e UBEA 058y S S PSRBT ABR, S 2
I elaﬂype'()ﬁc%s havieg ralh&lhmaﬁﬁélyacaﬂnt)} eyt beb 04pab®of reducing the number of

B A ey B P OB So B HA pRle e rer 4 s

moﬂee;ﬁélbrélﬁ?/aft@:@h@weﬁnﬁ@t&ireﬂéfaﬂ)eéﬂéﬂ Vha, ér&ﬂiﬁt aHarefter 30 mmutes)
activ

crobi al
inowafiar 8t PN bran ARUSHg s01ibn & 2BekiuR L BFsbY Ja agrAcHgeus solution of
10%@indl5 rork Qpréfératfly HE&N la@ué@szsolﬁlﬁfne@fs;f)%fw/mee\ﬁeﬁr More preferably in an

defensj n herein refers to
aqupgit SR oh) S{MEGr BRt BIRIRBY i A HEILELS SRge o Geih): and in

parficldr read ﬁ&t%lﬁ.is%oﬁjtlaﬁ 8f Ok YW Bf %@Mlﬂiepﬁé‘éﬁ Ihéiﬁ%? ar-ﬁﬁhlcroblal activity.
determine if a polypeptide is a defensin accor

t HPNASPEIRS HYIng FMiGrPRig! ativity BBy alsade Gapables @mjw the outgrowth

of B3 Isestim (arddes Adgrem MBUIONt FB3eeh dOFrﬁHrstISISgr(JWMV&ubstrate when
profiles) of the PF reel

M dat abase by using t %/
addgg 1 p SBRENIRNEROS O Rme refstq@@)éwbgééd%@bwm gorgentratips of 500 ppm;
mor@ h@@l‘éﬁ@cﬁl?%e‘h b&ddd ine§ donebmfifioRedresty gpﬁh %§/en more preferably when

| i'an defensin" (accession no.
add%fl@ﬁsqqﬁlcgntfﬁtlon,qfﬂﬁpd)‘p@a mestapigferably ybg@@gipg% im@. concentration of 50

pnP%%l%’% rtick8f BR&H Hude@lif a®oncdBftRoPef %‘ﬁﬂ)rﬂ (accessi on

no 1), Defensin_propep or "Defensin
per'ﬁe?ﬁWR?@‘"d?sa@E%ﬁréwrﬁdf‘v@ﬁg@%% ablﬁa@st;a%%apfeﬁer@hiyrat least 40%,

mor@ prefGRIBKRat a0, hiid l&efeéa%ﬁﬁsﬁﬁbﬁ%qﬁ BFé)gl?é?ér)ablg at least 70%,

The defensins may belong to tHhe ensi
morehyelpeatily abfaast ﬁ)é%e lexers mqrﬁ doreﬂ&éabd# dleleanis P@Pc mos praférebly at least

0 C |
5%, A vepitnbol 38R Bt A5 0Pk 3 the LitniRioBR, sERVGRT ik polypepide
congiptingsefshevAmingi arid sreUSRER BhYY! @S ar@q@em:w@ Tclordsy ofs3=Q & BP:2.

n t i m

o eteishfio Wfn Aokl 16! oAl herolt Brere o bRBAYudY blnized by

persgins skillssl myﬁtehettlas belbrgisg rte thhadefergslrt blesshﬁramnmrolslall peptides. To

detérﬁ?ﬁui ?e&ée %I% g uge%sﬁb fsdljr&fé 63‘ ﬁl‘\a/gmogdﬁl@lr%%o%gld sequence is

prefardbbyf eorsparetiNgiti tiieh bitdan maartkoo phodel pegitiesd ¢HMMNBrJilsshdbf the PFAM

carfis By oPREENT R0 R abpo RUFIRER  ovaifbe SRS e ey o

d|T$leI IS defer¥CT fapijids tatudenBefdhsif I BB OMEAmmAMian defensin” (accession

v PEUEES tB Ep AR L L BB g, bt or

Bei;aoquﬁamin déaoskssitn i 0. aPFDEABT), 208fensin erogupefar &Défgngih propeptide”

oisGER P RETS)  So A ChBRY of G 4R Wiy (accession no.
PFopsed)er ably at |east 90% pure, and even nost preferably
0, —
gtmlgf %nsir?ﬁ/o urggor?gsjltcgldgt er neéjeﬁ%eiqsgqs FﬁPA[%E beta-defensin class, the

theta-&ie’ﬁmknanblaeé I meplms@ctp(@i'tﬁmﬂ) deferdpnobss fher ﬁilaﬁt aefensm class, the

o repar at,i whi ch contai ns at nost
mudSBl et 5s o BBiem SofEhrbrssp s PBe LA Jreimif epidgaRilence comprises
6 om® eystélngs andbley stdcturaigt sibfifar deDéir%/ ¢¥rtRé eembd-yhetion®Bdefensin classes.
even preferably at nost 2°/q[ nost

Thepc{eé?f@mgbmw ﬂ; %ﬁﬁ%ﬁyrﬁ%qpr eps/at shasklo tBe charasiariplig features of any of

the o&fehsif cla¥sdyy wei ght of ot her polypeptide material wth
which it is natively associated. It is, therefore,

piEeRBPles PTvEh deRpsing HReluda. ibat iaye pel lnitssl ipp epPefgasin §INP-1 (human
f r
e Bl TP AU, B nih 123k SRR Brpurotionin,
96% pure, nore preferably at-Beast 96% pure, nore
preferably at |east 97% pure, nore preferably at | east
98% pure, even nore preferably at |east 99% nost
preferably at |east 99.5% pure, and even nost
preferably 100% pure by \NEI ght of the t ot al

. o e
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The pol ypeptides of the present invention are
preferably in a substantially pure form In
W(p)ammowb'ar it is preferred that the pol ypept PABEBDK2008/000725

in "essentially pure fornm, i.e., t he pol t
Insegir dgfansi /onand ek SEIRTEATS| JIsHPsl Bt PounePP e g AT O 152053, WO
02/08%92r 4l Wi dFoxdouagh it is nati veI y associated. This

can be acconplished, for exa e, by prepari

plsbigtedtpalpentideeathe srmeispla oRﬂW%‘Qﬁb@ﬁaHg dﬂggrﬁ&jgefers to a
poly&rg Eé{ V\ﬁlllélsl§l as%%fdu?é‘tﬂr%re(ﬂ?} HOgsst 4U% i, nIoP@pr*eﬁfrﬁbly at least

stantla ure polyp " 1S synonynopus

eo%_tmet@msmor%me @tdyebﬂ%ééwod@ﬂeawast rgf@f%@bﬁt JF@S %0% pure, and
everl rﬁ8§t§>‘r@f@r§ﬂ£‘9leas‘t g?%t[ﬂ# as@8ermfhed RPSBSPAGE eEN two

equences or between two ‘nucl eoti de
sSqusnntselly pude polypaptidey Thee tesar Hybstaptially deiei pejypeptide” denotes

herejn Oé rg%%gf))%oeets I%Earrapgn AHRFCRSnthiflY %PHogpﬂo%h%ré?ér%‘ib)geat%ost 8%, more

WO am no acl d sequences$ na
pref@‘eblg ratmmed6%y mosé prgferbklymt Uglsaﬁ%FA@TG\pTQﬁ@IaQU@j magt 4%, at most 3%,

everb@g[; Brﬁefezrﬁé?’?[?? rrbosp %% ﬁa—é%(#éfg%b%tqﬁsgtagﬁ é%gYéN ?18st preferably at

roved
mosB0.6P by eeigHbed viec epole(pa;bt;ca staterip\with 8bich4iis- mativgly agpeciated. It is,

by E0AE U BB BRI PSRR S8 SR045R e, poerty o

leasEo¥Ry Muk@ gyiorkg3ef@iably0 8l leadth@b% pard, ng:rmefewbu/s@tdem%% pure, more

pref%é@%\%%%gggﬁ%?ﬁgré g\é\?'afs abé/]c at. l%ﬂ%g ?9‘?3)@ rﬁgr% n&?ferably at least 98%

purel évérﬁ@bréjﬁr&aablgmtkessﬂ SQ%emeereﬁecbblbsat’igaﬂm 5%ampere, and even most

ot SR B LB e BRL S RNL B o FBpratn,

p$ﬁ@|pbwpé\|§t&iesb6ihe&ﬂés@ﬁpmﬂaﬂtlennara)premmy frya welsstantially pure form. In

Al t {
i BT T OB A D B, . 1. ot v
polyﬁé;ﬂﬂbtﬂﬂ@pﬁéﬁﬁﬁ§ ep@@klanEfréé]bf pthé# polypeptdo mgteriat mith eich it is natively

X T S VT IR
well WHBE Recambirtant (nbthedl of by M_ldssncﬁ!l mjrlflca4|8n retBodt53. The

substi t ut| on matr,i sed is
pglﬁgﬁlq_; ); ¢ dery’ sugﬂan@ﬁ PLLG gﬂlgp% ﬁ gyﬁ?/%n% Us. \@ﬁgﬂﬁﬁ éerms isolated
poly?@&fd@eaﬁﬂ ddl%ﬁb@b’dldeylnh&ﬂé(’b@@lfbrm’f am no acid sequence of
resent invention (egl nvention uence"

- Mot el oas b oSRAYS B 250 ShitHeRces Piisisgn two nucleotide
seq@éﬂc@é’lsacfés%%§@o%$ﬁtﬂé%afarﬁ&éﬁ*ltﬁﬁhtlﬁﬂquence ) is cal CU| at ed

he number of exact rmtcesmanalld% rb the .
t T sepeert 66 thedpreseitdnisnticReteeirgiar BF IFPARY feiiyRaR g amino acid
seqléﬁ\%ﬁg‘@/r b®YeleRRinkE PGt ki tHehRogiaRT PASTASREIUGETER version 2.0x of the

I's the shorftest. The Tesult is expressed in
FASTér reregtam gaeiage sl . dxakRearsen apd Qcéuk@mme(ﬁ%% Improved Tools for

B.oloéﬂé‘eﬁ Pﬁ‘cé ﬁﬂéd%?&’e Pr@@'ssﬁ bg4d- §@485'a98 \weau ePé&sorh@l‘Q@O) "Rapid and
am no acid residues In sane posl tio

o
Sensitiee @eeum@ Comparisen ity FASAP aéﬂa'f&ﬁ@"bé’i%wc{%hn#nzgmology 183:63-
98). rﬂ%%ﬁ@(&ge%é?ﬁi’x used aghQLbSU%'O ‘égﬁapeﬁﬁﬁy%e -126 ghBegap extension

A no acl d resrdues I h the sequence (e.g.
penalbewvasei®gt h of anmino acids 1 to 42 of SEQIDNO 2 is
4
2ﬁ1e o‘mﬁréehgf |§%{H€€5‘%ﬁ@%g§ ﬁﬁtﬁ@b@%ﬁﬂe@é’quéﬁ&s% Eéie?rﬁln’_a@ usmg the same

no aci of Sequence 1;
algantmn ani ﬁoft\aeneoba@baﬂ%m: desaropdabme. The scasinguBakix used Wﬁs the identity

Al t

S ML s P oh BRI e 0, 5
l—mmmy\l\/mpwmhwe@t i\mam@ga@mseqwegéﬁ rﬁetermlned by using the
Neeg(%ob%vggﬁ Jgo%ftﬁeagmss g c€§ e(ﬁgtﬁq/@ﬁ{b%bé‘o@ v%rSIon 58 .0. The Needle

avi ng one no aci ds del ete
fromthe am no and/ or carboxyl-term nus
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of SEQ ID NO 2 or a honol ogous sequence thereof,

wherein the fragnment has antim crobial activity.
wee@besebt y a pol ypeptide fragment of the i nvePCT/DR2005/000725

retains all cysteine residues and the am

progiags icpglesnases Wese81ARE AgT@ItHAIPEEMY RRCrD blge@%%dma“ S. B. and

wUn§$}€ ¢.H "1 9?@5@%{6%@ 48, 349263 ek B@sBitutioASndtrix used is BLOSUM62,
nucl eoti de seqﬂence havi ng one or nore nucl eoti des

gap eranitgrerfaltyis thand gaaﬁmﬁloepeeﬂa i5P-9SEQ ID NO'1 or a
é)‘%g%és of er‘cﬂéf‘lﬁﬂlc BefWRehesh .anfherRid sb@@erﬁ;@b&eméebré%ent invention
enco

a polypeptide fra ment havi ng%antl m cr ob
(‘inventionaeayena’l &pi emmacaqiﬂ trie of SER TAINGR) én@arq'ffaeﬁ?“t amino acid

sequgﬁgé)& @ﬁrs%gﬁ'erﬁ:@% i calciRtdd aé’@l%eruﬁlnﬂe?ro‘%kééteﬁt@{éﬁn @ alignment

cupyil sane chronosonal | ocus )
of the atwpaelqdﬁn%ﬁsl él@@leﬁ é:whanmgﬂn IoF Geglinvientien pefengpdemiag length of the

‘foreﬁsslélqheh&” PORYEREP E' tﬁéns%ﬁ@t nl'h‘éQQéUlﬁE 'eQﬁr%ssg@’ﬂ%ercent identity.
'ons can be si| hange i n the encoded
pbh ppagthaleh og¢ur$m\§heg ﬁh@d@vqmpgy ggguqn@gsamgamen fpraipp spagence” have
|denﬁ{%I Ofhi r‘?cf bgd §§%C|ﬁsthe ’%Qm% Cﬁo%‘tl'oﬁs gfafHeaé\FerIQE (& the alignment example
€ I's a polypeptide encode an allelic
belowaﬂ'usalst reofesantgérfe/ “I’S)uﬂ’@ﬁalﬁﬂgtal nya ﬁgq@erp‘@ r)snt@@ugmqe@é)f amino acid
r t.ant i.al
s REr BRI i i e escaptest s o
olnhiae adighmankeexaspde balnwalthaedvanl@p dpthiedemsingrarid seaenes FHTWGER-NL”

o ST B S AL 0 BP0 B e

gap Rahdibatet @gtai“de contains at nost 10% pr efer ably at
nost 8% nore preferably at nost 6% nore preferably
at nost 5% nore preferably at nost 4% nore

|,gmﬁ@{t@xamb}§ at nost 3% even nore preferably at nost

Cg t nost 1% and even nost
Seq‘b?%?%#am% 5% by wei ght of other

s pol lﬁC|eOtI th which it is natively
equence A <ubsta

associ at ed. nt|a y pure pol ynucl eoti de may,
however, include naturally occurring 5 and 3

EPUBRR DS ETg  FoBA SHRRIE  apss oo o

polypepsteitahinurioapirnate dminackisaisietaLo e ampncatnaVattsigboxy terminus

of SE&, lﬁgﬁeg 2)%? oZ?gqugggethéé %efggggy \/?rﬁoerréﬂ%é fﬁ%élé%ﬁf;ﬁgst antimicrobial
actl\,htglaBﬂefé?ﬁBiymmoﬂlpepﬁﬂesfr@gméruroam%mmtlbea@alng'ﬂ%cyﬁjeiee residues and the

even I |l east % pure, nost
am"ﬁ’r%‘f'gfeaebcﬁ&?p ["Yeggsk b%}emgﬁ%ﬁl% gh nost preferably at
| sanbe§fernds: Pheetehyt "sebgHtiuenddies Fﬂelﬁyemmlemm iadess notleotie sequence

present invention e . pref.erabl tant
havnt”cglef e hqo¥$ ﬁlulﬁgptﬂc? p%gted t{r txﬁré;faé‘fj? 'ff‘ %Ié& ID NO:1 or a

honﬂ@gbﬂé’féquémdéemefﬁo‘p‘ ciaseth ber QHMeQM@denenc&ﬁeerﬁ palypeptide fragment

pure form', i.,e., that the pol ynucl eoti de preparation
havipg a@%@@mh'%hchtw ee of other polynucleotide nmateri al

W'AIIIEHWaFiEnt tTHeSte AT AINERE )(/aﬁ&ﬂ’oﬁélﬂit&dher’dﬁ?f ghyof thbeortrrora alternative
‘substantially pure polynucl eotide" is sxpon rmufs t.h
formshef & crans oqeybying dip SBMGrRIEPEEIqNER10GSy Allelic’variation Grises naturally

thrngﬁ) h%l'f%{fblpegﬁd gy 'ré‘sdlt%l\lka&%rﬁlﬁ&nﬁﬂ/wthlﬁ%pgFé'thﬁBJ cten hﬂ%lons can be

enoni c NA, sem synt hetic, synthet
snlertir(hgucrhange Iaﬁlye eoRwiadapolpeptidplePeBTEY @9Rde Pﬂ‘Vé’eP% having altered

amin& BN séch ﬂ&{) d NBA PEficEUAiAR R DHyEphies @ whypebtidaBneoded by an
be prepared by reverse transcription froma nature,
allelmarleewfam& nol ecul e obtained froma eukaryotic
Ceubst ﬁl.ﬁ]é Bﬁ@l@ogagu?%%rn’i héﬁbs@érﬁlah‘ﬁ Wate olynucleotlde” as
pr esen 1°n Yt cor espon enom c initial,
usegriiereinyrefi, torapslynhigeotide arqpaatlgm Jeme Pf) OHWWWP%W% gr unwanted
processed through a series of5steps before appearing
as mature spliced nRNA. These steps include the
renoval of intron sequences by a process called
splicing. cDNA derived from nRNA | acks, therefore, any
|ntron sequences. Nucl e| c aC| d construct: The term

o o o - ey Y a o
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nucl eic acid nol ecule, either single- or
doubl e-stranded, which is isolated froma naturally
wW@ewansi7sy gene or which is nodified to contai PCT/DK2005/000725

BT A, PLs Mo 0 TPl B rtcion
systé@nﬁst'lflwet a lsabsianmy lmtES patiridtieblige terntainseat piicas $ 0% preferably at most
cassett

st t th .
v TR oL PSS G TR, GO BuBarbg ot
mor6 §aefersdB stfmbdtesopr mnmowenmemamm at st 2%, mqamfmebly at most 1%,

and ngn U’H’é{n gr:afe?g%}rzr%g Seﬁ@ Ces\gﬂgrét ‘g%g’g&}’gﬁég@ﬂe material with which it
is nasbhepnhagrRs. f o s@lﬁ&arﬁ?éw paER sulyriciebtine | ey Hoaelégenclude naturally

encodin ol I de of the present invepti
OCCWHRY ,Sopgg @qﬁ ﬁ%@?&ﬁ%@ r%owatsps‘bg%prqrmtgﬁﬁmf E;rmwétors qt is preferred

that THE sB84thatRIIp 99#@5@:%@1@&% nsgatt lBEstPIToy rp@pé lpdaeraﬁucat least 92% pure,
cont rol seqguences i ncl ud e, but are not

more PeRfErably S IsAgH A Y Re.JROERIBROY, atiRas) 85% RYe, g@ﬂf&éﬁ%f@rab'y at least

96%Pp@ED e pféf@asiy A ePdsi @e%smaeém maRdprefed IS¢ bi rétastoge% pure, most
ternlnator a nlnlnu he controlse uences i ncl

orefaraboAbIe SRk AR Mot OTRFIORI ISk FAE BAETRRAIE oY gyeioht. The

ponﬁh&Qé‘tko%s thﬁleCBFHséﬁ! ifVRRALEN GRS pPa¥raBfy m@Vélﬂ%Eén%NW pure form. In
l'inkers for th g ose of introducing specif

particglaf.r it d$ .p&fege@ daatf tei Polyclentides glaﬁlpéﬂd @ﬁredm@r%ht@%ﬂentla"y pure

forrr?eggenﬁ@{s Y thlyhhaeStQﬂa‘ BeEp 5%%@03 oésstehﬁ‘ewuﬁéee%ﬁ"&ﬁer polynucleotlde

uénce encodi'ng a pol peptl Operably I'inked

mat@rea mwitbpahighl | nu@welyd@ﬁmce%edwer dilgreln. cHAf tay awfaﬁﬁantla"y pure

polyh[]cllé\@ﬁd%h ifsyroRymBlis ﬁﬁ}cﬁl{ﬁé‘fe‘?m‘sslseia?ébegolﬁﬁuc%tlde and “polynucleotide in
appropriate position relative to the coding sequence

Isolaied faren.’pdhg watyneeeetifiesyaylienelgengatc. (aRNA. (YA, esRtisyithetic, synthetic

orlgﬁGGPSrE}P n‘?dn‘ia% g§tﬁg}§%@xpre35| on of the codi ng sequence

ypept | I ng sequence: Wen used herein
t [e®NAsrThe'termal '¢RNAEg defined hereiaras aaDNAonelgelleiwhich can be prepared by

reve‘ct‘?eqﬂgﬁgc‘?lptder@% éjHat‘?l?ry ypll?%(ﬁ Eﬁlﬁl\lﬁ_sm&gg%l %gfé%ea%g? %ukaryotlc cell.

aril es
cDNﬁoldcl@mﬁrem seqEnces thay eraewalallwprdeerunmrthee@rMDmdlrcgo@enomlc DNA. The

|n|tl%b§gmgr% rIjil\blt &'[Ht ‘fJ'a e%%Ho)l tcP ﬁ‘]%\ﬂﬁ:c' w]s 5&?&&-@ t‘fﬁ[ﬁ.@w a series of

ar codons su
step”értmfor@dappgasmgq as rnwurmgpllaedDMRNk []W&semtepselodu@e tientemoval of intron

s HE S S5y SRR, RBEE° P SRl o SRS P ortor, an

intrqmte,qpepd:esde i ncluding, but not limted to,
scr,pti.onal, modificati

L MGG Ao Sopattet eCRa Bkir CE FRELUHERS Ry herein refers o 2

nuc@%é@ﬂlrﬁﬂec@pélmlsmgléte@i @dsubIeTktﬁartd%UmthhpsescSat@d from a naturaily
[ as a linear or. circula

vector" is defined i.n
ocolfiig e & atch g poREis 18 DR ead ISt B BHEE G B @ manner that
woulP hytstRéiweke &fisttin ¢1atd?r¥eﬂ1thérm Adcleisiticithcorstrogtas abhgnymous with the

e 55 bt Mot DSBS OB AV, gl snuencs
reqﬁ@dﬁbﬂexﬁréﬁéidﬁdﬁfa eI quehdenst tM@bfé%ehtSm%tﬁl@@pt i b| eto
transformati on, transfection, transduct

io
| iGNty sequenget Jine BREMy "Bl PRRHENEBS IS & H&% neféih to include all
con@%héﬁﬁ’t@cb\/ﬁ%ﬁ'ﬁé ﬁ@‘ce&é’ﬁyﬂfrea%ﬁﬁﬁta EB(RBMor QRe é(ﬁ‘é*s&bﬁ&if'é)ﬁolynucleotlde

he term "nodification"” nmeans herein any em cal
enceding 1a palypaptidefof tthe p&ﬁeybw@ntﬂ@ cBash §pp1ﬁ§ s§flugnRe may be native or

fore@n:&p tlﬁgtrﬂéle&l&@ s%%u@nflceSEQ:dng'\@ez p%ﬁ/p)éﬁﬂlde asURAN&dritol sequences

I on of encodi'n ypepti de. The
lncllﬂﬁﬂalutfuthmrmh(llﬁ)ltedaﬁ@ t&elegd@rstppb/agemﬂﬂt@ﬁ S%ftélle@‘fq o?f(>8§ptlde sequence,
prorﬂB oélgﬁéi%éégldé)?éi@ncef aﬁd1 rﬁfénq\(n%)toraSAtV‘@'nlnnlﬁﬁm the control

m no aC| aln(s); or use

unnat ural am no acids with Sl'ﬁ‘l I ar characteristics in
the am no acid sequence. In particular the

nodi fication(s) can be am dations, such as anidation
of the CGtermnus. Artificial variant: Wen used
here| n, the term"artificial variant" neans a

L
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having antim crobial activity produced by an organi sm
expressing a nodified nucleotide sequence of SEQ ID

WONEN0&/050TBEe nodi fi ed nucl eoti de sequence i s obtBCTIBE2005/000725
t hrough human intervention b%o nmodi fi cation of

sequeneee heivde ag@qm@ﬂéﬁfea@q ranssgg qahangt@apﬁatmahstoé signals. The control
sengﬁg@é H@b@%ﬁ%&ﬂv%‘h%m—r detHe'\B(EbB—éeCN ﬂ%w@ﬁ@tép@@mc restriction sites

Havi ng Antim crobial Activityln first aspect

facilifating digationraf dhe contrel sequenses yith éf@ﬁ 8049 FRY %‘éfﬁf‘? (ﬂ‘é‘g'GOt'de sequence

dgﬁ? no aci d sequence which has a degree of
ene QF°@EF’§H%m no acids 1 to 42 of SEQID NG 2 (i.

t Pweratly finkerb| Waspﬁrrrd@per@blyalmk%a@nom}eergna @?fﬁtswat@fl in which a

% { t d f th
contsf 38y 55 Rkt st oL 989 ety gagponcsof v
polym@tlpe @e@meatﬂew@h thaidbe cemivg! seqeenceotiecisribe @%atﬁsyloatof the coding
L preferably at |east 95% and even nost

seqde%eé%fgg@péﬁﬁl east 97% which have anti n crobi al

aCoidirig sequeacei Wifeneusedtisnein drotesmpepgipe pedurnse) mepns & nucleotide
sealBEheVER BRI ek TR 5P BLAREEL 35 PRYAyFocuct Tho
bounuizeibe bﬁﬂhby:obmgfseqeema are gaperdly detemnpd by en abény répding frame, which

o 8, 85 4P BB 5 B e R, 8% ana rc
The B&ihg Bécﬁfeﬁbahhay HPNAeDHA] meemnbinémtmuc&nhdmsmuedse 1

t 42 of S I.D NO A.pol. tide of the res
 Brofession: grerBrorressity iR AT slen b8Py T B ggyction of the
polyQéptﬁEanlDdiN@ 2blﬁr naﬂ ligditee! fo¢ trarrscaptiont, heysetrbinsmiptional modification,
nment ther s antimcrobial activity. In a
tra”?i‘?"é%bl”?%&“&%’ﬁﬁ%’ﬂal ‘{'ﬂﬂas‘ﬂ%ﬁp f GECEBMri ses the ani no
agkPres8inenctor fThakeinh Rxdkdsdion vBcidras Befineditelsin e Imear or circular
aspect, a pol ypeptide conprises am no acids 1 .to

DNASEQchEﬂeMb;atzcorapnsgﬁ %lpplgwcéeqyg? iCRRPAiIng, & RRYPepfide of t %e invention, and

whlciwr@gﬁa%ly ilﬁ?éoe@faddh%halhﬁﬁleamésrfhﬁtr srBliab farGk iexpredsiohn
anot referred aspect pol ypept i de conprises

ahtost Qﬁﬂi ddel targm Zibo%fceﬁt@q IySRﬁ) hereiny, ‘%‘Hﬁeﬁe?”y cell type which is
susdé@ﬁ%l@rl‘f)el‘?ar%? tlonatrﬁﬁéﬂé&ﬁ)ﬁt IyGRsGRBSh S hid Qhe URE @M RO nucleic acid
sequence 0 NO 2 or an allelic variant
congtiviet enprising @p@lva@qﬂ@mepﬁ&wemsqnﬁawehw anti mi crobi al
aﬁﬁddﬂ’l afion! &h@nﬁprﬂe%oﬁffﬁgﬁfnr GbARPRTEn 4h p&%ﬂ@&tmgﬁflcation of the
CONSI SES 0f the ani no ac d sequence of SEQ
polypentdeeconsistingrafetheasmiot acids Jotoy gepef &EQ:H?]SN@tZs agfwell as genetic

ma’\PéJllﬁqgﬂt% ﬂf@rei, éﬁAgrgngédf'%EthéﬁtdggﬁéP e lﬁéé&f'cat'on(s) can be

subsdittion{sy, rctdmetm:ln(sa)andwtugsermomsea)@r ther apinef asid(e)dasawplt @t replacement(s)

of aﬁ%l_oggc?cf %l'dg%géﬁlgsﬁ{jgé ec ttﬁﬂ%ﬂjpal %?ﬁ gg’e ﬁgzldlg %ltﬁ%{rﬂlfar%ﬁgralc%nstlcs in the

aminceaeid esquence slolpattexdllqmdﬂqrpeqhtmadles(sh a@m hg amirtationg, ravioh ak amidation of
th ﬁ trl V| tsy whi ch are encoded by pol ynucl eotides which
© 3%(”%' ze under very |l ow stringency conditions,
pretificiabVaridrinVeher ngehhyreino it termn"sa,rtlfmf earpnr&‘f areabs ya polypeptide

vl e T SR SRR B B ShH5AlnG = mocited kot
seql%rféfeedf%EQ bl §O: StTheﬂgﬁﬂﬁMd crmmébﬁde)@squamd isbtained through human

it HoE o i 3 Tl RsaUsP R oS 1) S AU A

sequence contai ned in nucl eoti des 1to 270 of SEQ I D

NO 1 1] sequence of (i) or (ii), or (iv) a
DET&%P&%&%%P?@#?H%@“E#”YE@T' i), or (iii) (J.
Sanbrook, E.F. Fritsch, and T. Mani atus, 1989,

Mol ecul ar Cl oning, A Labor atory Manual, 2d edition,
PO'!RﬂnildSﬁHW@’Q—QPBG‘HCWN@NAVBY'&}) A subsequence of SEQ ID
NO 1 contains at |east 100 ceRti guous nucl eoti des or

preferably at |east 200 continguous nucl eoti des.
Moreover, the subsequence nay encode a pol ypeptide
fragment which has antimcrobial activity. The

nucl eot i de ~sequence of SEQ I D NO 1 or a subsequence

T . r - " o . o o S o NN~ 1 P~
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acid probe to identify and cl one DNA encodi ng

pol ypepti des having antim crobial activity fronstrains
w@boodios7aT ent genera or speC| es accordi ng t o NMeCTIDE2005/000725

wel | known in the art. i.cul ar, ch rog%ﬁan .

b @ desti aphact, htpsrnraﬁ%mvswl el '68'ﬁ iRONBIEP fing an amino

acid 'sBEu&HRB Whi@f haaP£ab§Be ¥ |deﬂflt?rt@$,a¥nmcf atiloMng of SEdlaIIDjNO 2 (ie., the
Sout hern blotting procedures in order t0|dent gl o
mature GIOWPEPcRY OF 6t s BAth RFahlY AUHEHSI06%, SRR HIPIHARY o least 70%

mor% %be@r%bl?%%éjﬁ r75§3/{) Ym§réoﬁr‘éﬁ¥rat§liﬂ%'ﬂ Iéd’é@ 8§%t 'rrﬁcﬁ‘e %ﬁ@fé%’tﬂ)e at least 85%,

be at |east 14, preferab | e

as
evenmp@e @fﬁ@f@b‘?ﬂ@t leasit 9Q‘Ved§93t%efe'%ﬁ%’ ?Fd%@s" 8?%’6 éP%\SV?” grost preferably at
least 9 i whf H{l«)eeQrtnt I@I%b‘an a'z:f?\flgt(heré r{afﬂeﬁ nARNBY &S polypeptldes ). Ina

erre enuc elc acid probe is at |east 10
prefefmﬁ aspecigdde hcpmqﬂgg@.ﬁqpolmptl@@d'pﬁyp@n 3MiBo RGis| ssarenss Wthh differs by

ten %g@f %@%pﬁglﬁg a/]t l?)gg\tée g%@\oné’&ése%ér@e&efep,{obf%ﬁg g&::rla/l%rﬁﬁwo acids, even
more peeferalflyepyp ok amine acigpi mest| prefesaily 6y two @Miae @sidsngnd even most
preféjéglychg %ﬂﬁﬁ@éagf g{‘gm(nt)%'bldg)ﬁatmzeof aHd b k2. 3H,

or avi robes are enconpassed
b} pd’wepmc&@‘rthemw‘nt lmmntloA rje e cConpiser theprmino acid sequence of

sec| ENEE2 PSR oL Y0 R ORI ntrol sty

erefore it
In a frefepred lrepedea prlybenfidainonwrigesitheraroino eridsgayence of SEQ ID NO:2. In
anotﬁghér%?egﬁg\dagpoavb {) d8 ShipRisad affid é(dﬂsy‘r to@i‘@f‘SEQOID NO:2, or an

er organi sns nay be sep ar at
allelicy varizat disereof; cproayﬁzagryeramheeeogethatehe@tarktjpsm@@gh @Ctl\d)tb’ In another

pref?r}ﬁgce rg%o%gf aé{ écgy%&&tdgc&%%%ans didLMed 8 ﬁ)lf ISHRIH RFO2" In another

erred to
prefennmabs;teczajpolypepttdeamalsulstsl afghe @ming beid sequengs! @f SEQ ID NO:2 or an

sG] STRASEI A 5, By ATk £ P08, B 1 s
prefétned eerﬁecttdn@otyaepmcm corssists pBkhel amirsedcid meaue&mt @feSEQ ID NO:2. In

oses of e
ano%bpqegqm;gt B8 SR pealdt RS RS arkBY 8BL 90 42 QISEQID NO:2 or an
allelity D&zt Ztﬁaebb car babagredntnthekwf cthatc ihds mrmtmcroblal activity. In another

di th d '
prefBpdEsiech & RUREBHAT EomBaF,us ghds 0p 8 £ Hptlin Ros®
thkﬁ?@?facoridndspecteltbe |posgehb |M&Eﬁct>mhlrglr?tesltg ::Egmle(y polypeptides having
ons C
T S RO ST

string@h&\g céntitignd,| |pf@fefablw Iouvefs’emgembya&medltlonst, henaneic bedferably medium

acid pro i S a otld nce which _en
stringgaCY, cﬂoﬂ?ggﬁrﬂﬁ d 51 é@% rﬂgﬁ iy eﬁ%%& iBSES even more
prefbmbi)ﬂﬂéh striRg@itgtdoatitipns faad rnﬁitt ﬁﬁr:rﬁ@@bl,y vehehighi strisigen@céanhditions with

 nbRgoite 14aed 260 @' Sobi® - € 1 HeeRRATSsBhb TS, frfied i nuckeotves 1
to 2‘79@1’ BeQ BONOH i) S%Qb!;&}d&ﬁbé of (IF@f(u) anglv)oai ebewlepfiertdry strand of (i),

00 | d
), 55 e oo B, B e Soat S 14eb oyl Elge A Lasorator
Marﬁ@ﬂ' 2'3368&1'0(4' @élﬂ'Sb?lngtHeﬂ'B& Néw%rﬁs%su&eaﬂérﬁgf‘af §EI®ID NO:1 contains
shear e

t d
at Igaqthéqo ggg{;g&)@pﬁamﬁc&éo?lggéj ra(geqréf%r%] gé%]w con{1 inguous nucleotides.

MorebvdrNgRNeiequdhdé helynerdcde 4 PolypegiidgTfragilente dinioht hagRintimicrobial
stringencies, or 50%formam de for high and very high

acti¥tyr i ngenci es, follow ng standard Southern blotting

pr eqlide@iad %q&@néeoofzéEbolW ROePlor fﬁihubéeqlféﬁcd ®Beeof, as well as the
es of at least 100 nucleotides in |len

amlnrarapudéeqm@rqfaﬂlf@ O NGiAer ¢ firgaieslitherralamey E%é’s‘é‘i&des'gn a nucleic
ac'({ Blobd %o meHH[g dLb%rRQD&X erebding - p%%f@@@eﬁﬂﬁfnﬂ{; kibhickbbial activity from
east at 4 (very |l ow stringency nore preferably at
| east at 500C (I ow stringencyB,- nore preferably at
| east at 550C (nedium stringency), nore preferably at
| east at 600C (nmedi um high stringency), even nore
preferably at |east at 65C (high stringency), and nost
preferably at Ieast at 70C (very h| gh stringency). For

I TR o o o o o o L a I T
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at about 50C to about 10C bel ow the cal cul ated Tm
using the cal culati on according to Bolton and MCart hy
W@ 1®62507BT oceedi ngs of the National Acadeny ofP&yDKm@emoons
stra SAcEéi%f %grg%%%ﬁrﬁewf%%ﬁﬂgggc?n%ﬂt%@:ss Howa |m%’a116. In particular,

such guiohes) qayrepbsepioahghridizatidh sl itheryemsmibas cONphersthB gfeaus or species

of lri{[egfﬁgg/clllfo‘wg&?tﬁgg%{d t?ﬁoglﬁlem,] e%glpg @éﬁ%ﬁg%e ' rfgoqrdgrg{glr iag\ﬂ\tﬂyg and isolate the

coregspdreiingvigend erimboStchl probes | €t IbdeéortSMe&imwtshESHer than the entire

nucl eot] des i | engt the, carri rial
seafice’ Bl S56tusBe ] 1401 SisEctig ¥ g hs e PrRiFvalll bleast 36, and
mosiiéhmé’feffabry St Fednt rlltrfaﬁllebﬁde@?h @ﬂgﬁSQt R h&ﬁ)@et' Cpré@@eb&hét\fthe nucleic acid
e C e n.a rd_aspect, e present
pfof?we?ha‘ %ﬁ foé% a@%otpss i {eﬁe hei BPr %m%ttge EORISHS a¢id prope may be at
least @06 @LUYIBbHAES, Pretsably 4t | Ie@Bt 27tehllddides. aB%QDNA%ﬁrRN;Q@rObeS can be
nore anino acids of SEQID NGO 2 or th
useﬁat ﬁreepfﬁ PS FEpiyRieally frnelssk for ﬁe@w%mej coraeﬁmad@s. gene (for example,
withiCHfge ¥saprtinf ordavillid)0ISubR bribes a?@éﬁcdn%a@@étﬁ@y? %tdré&nt invention.
am no acid substitutions or insertions that

s.AgaerfqrraamfyOeeﬁ)fé/ét"b&aﬁeprfee@r@ﬂrf@maﬁwqutherc@rgemﬁmsway therefore, be

scrdeh@d R6ODRIANWhRABYbrigies £ ite Nfe deﬁ@sC@ésbbi’béaf al¥\® &%Y which encodes a
about 30 amino acids; small am no-

polypgPliexhyaving: pRtimigrobiat pethdly o rfaencsije Ad a?éheaﬂPNA from such other organisms

may?HeNQphfitad Y agBbse Qiﬁ'di‘)gaﬁg/ﬁdnq ' gel e‘féﬁ‘%bhé)r‘eglgebr other separation
pepti de _of up to about 2 res ues or a smal

teCWU@ﬁm SNA H’é-‘tm ftaeiliorarigs eQr Pigr |5?P%r§feldo|5?NI8y ”@Yahgl tignsferred to and

lmrrfb%‘llz@d“éﬁ Gfrdel AP BreéthEN%bl%rbarﬁéWa@ﬁala In order to identify a clone or
istidine tract, an antigenic epit

ope
DN@WW@h%ﬁmﬁus it S NO: o eubﬁ@guwestnerepf tthe carier material is
useérr?a%ﬁtﬂlegn lﬂB? group of basic am no acids (arginine,
['ysine an Istidine), acidic amino acids (glutamc
adion ruRPSespar tthe resent , inyrsitian, dwbridizaion disdicgtest &t nide nucleotide
seqé‘éﬁ:e%[%ﬁﬂl.?&é fbea Iab@bég rgaelgi%télch ﬁrﬂ}gé‘%ﬁ g@ﬁdlhé?&ﬁ%@ﬁucleotlde sequence

I sol edci ne and val i ne ar omat am n

showp e BzRalDaNOa b, itst eoppriesperdaryaidndy s isuesequamee theegdf, under very low
o v AR NG, RNBER EL U s B orcicos e
thesgegpaditions/car bedetepiediusing Xatyifimty are known in the art

;"_"rfrlqlaa Eeggrsécﬂ: rés%@[%th th%n&:ﬁéﬁﬂgkﬁ A%'%éem cé\%% ﬁbgleﬁg& e!mence which

encatdgskihe Tolypeptide obBrENID NEx2,uor a sgbssqukaceyeresfe In another preferred

oot fond R I L S e AR o i s

probfsip/th%matut@pbllypeptidbe:otiwglregim aﬂS‘;EQ,IDdNQHASp/ GI y In

aql;%} dnggn éBe{ Iéﬁ gﬁ%a&t i&ﬁﬁlﬁ Oq%%?% eﬂqgs ’vgryl_ ? %d}'? rh‘ljgh stringency

condilyensrmfe c@flaad razelpzrelhyb’rlghrzatmnaandjhybrsimad)n ae42°anid 5X SSPE, 0.3% SDS,

ha- net h rine be sub d for
200 BT R8 g ang” el SR8 BB ENAS B8k Fde for very ow
and dbwrmmggm@er B3 ‘i@nﬁmldBchﬁCﬂnéélurTaﬁh@@ne’mjrﬂ&lg{m@ﬂmgéﬁcles or 50%
unnat ur a

fornaNi by g BuberaT Noh FEROSTHen EUSNG ciieggal Southem biotiing

procedors o 1 toamd sureeptifalyhave been rmdl fi ed after
structure in

protei n synt hes and/ have ch c
PIES Tords BiebR: a1 38 leabt 108 splepidhs: M BnoDr thesagien gaiegal is finally
wasB&d BPedfiings eabi mtwrﬁinuteﬁwmg@( gsce erz%JeDsfmefee@dw ¥t least at 45°C

nt hesi zed, and preferably, are conmmer
(very, 45y PEBEBICYAN T Brefabi 3 dbast i S clov B BSSIGY mere preforably a

least 8f 5B&Y hicliuds sHing8edyy, dheB e Rbly Sleatdt 60°C (medium-hi
4- et h)lf(l proline, ° @égy?, 3- drjl?énet hy% proline. ( gh stringency),
Al ternatively, the anino acid9changes are of such a
nature that the physico-chenm cal properties of the
pol ypepti des are altered. For exanple, am no acid
changes may inprove the thermal stability of the
pol ypept i de aI ter the substrat e speC| f| CI ty change

— .=
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procedures known in the art, such as site-directed
nmut agenesi s or al ani ne-scanni ng nut agenesi s
w@ Qwansatgham and Wl | s, 1989 SC| ence 24-4: 1080F/DE3WF/000725

In the Latter technique, eal n|n ati_on r o
even mereoRrgiarablyat daast §t f?’%’g ((51[9@ aneﬁ@y génlﬂs prqﬁ@%{yﬁ?east at 70°C

(Ver)rﬁgwg{r,ﬁggn%wt ant nol ecul es are tested for biol ogl cal
e anti m crobi al act|V|ty

aﬁ@%éﬁg ipiphassViiGR e [ARPURT @ clacfiges °c 3891,1;8?@&[19&9”;3 in length,

strin% cﬁ/hgor‘nmilcﬁ%ma?e o@‘ﬁﬁe@'a%o gré‘ﬂl bfigiRatRh, HybridizQ@h, énd washing post-
o) Chem 271: 4699- he active site

f th
hybrigizaiiere ajrakauhed” CbFOOIaB‘@”c&(I) G Rheloma e sﬂcwawdagf U%’ég the calculation

acco‘?'@ﬁ@ E@B@ﬁgn *é)‘\d ﬁ\m}@dr@@'(1%@'M@b@edﬁgs&iﬂm@Wﬁlﬁmalaﬁcademy of Sciences
deter m ned o%l such_techni ques as nucl ear

UsA §53ROMCE O YANAGo G BNy TrEHEo (RO &1 8 (TBL LI, 5% NP-40, 1X
Denﬁ’%}efsoetf)lt:h&ﬁ ty rrll\ﬂ‘lgs&hrﬂgpyrd)ﬂho%ﬁlﬁ‘datﬁnq:trr'\l\ﬂ%oﬂhﬁﬁh n{BHoBéél@@hosphate 0.1

utative contact site am no acids

. See
mM éianmdgo 2dag vh¥east RAA per 19 dallowing gandarg §guth§m3blgglgg procedures.
V\Fb'I thdrt Fﬂbes V\;I'%%ZareJabolYP'IS nﬁbl@b’ﬂdegaé ab§897@gﬂcleotldes in length, the

daver et al
carrietieaterial @sW@Sheésm@ﬁtin 6K %Qﬁ r@bJSaQ1°éssQ%ffPra1%6"rB)éeS and twice each for

15 rﬁlmtgiﬁgqg%w?s@%%%@ﬂo% 0@6 HeffinetdaRSIad 1, .pol ypept i des

to a pol ypeptide according to the
i v enthich asgeeigltiee cnremttm‘fﬂr@oanﬁeﬁéﬁ%étp cer§iigalt variantogemperising a

cons%ﬁ{lztlpg JBLGLAGH |Bﬁd r\’(ﬁbrnﬂlsg ;k?i'dﬁo%c amlno amdsdof SEQ ID

agéenesi s, réco |na i on, or
NO: B)orathe ghatuae tholypeptisiei thgraof. oc%’@tﬂf@bly s@mtﬁioa@Cl %@@993 are of a minor

ot 328 S S90Sl 35y aes

the fBidindJSAd/86 acivity 2f2hE @rot¥in) Smﬂum_lemna;rtymllga)fmztp about 30 amino
amd%cgﬁglb%ﬁgﬁoo ds; I:%}e&y ?err]mpﬁl E?t%qsb slrﬂgﬁ <’ %’8 Sﬂrﬂﬁé inal methionine

reS|<BJeocd‘|emall3101k3=O$>BatldleOGBEp o, ®0LPa2062€t residues; 2232 40%! exEnsion that

facnlgr—llzte%lpunf1 glaélggngng gﬁ@ %l%@r%kgg o%ﬁw?ﬁ%P%gﬁWﬁ@' Al foly-histidine

tracﬂariamgeﬁwwagmnemasﬂmg<ﬂd>malg net hods can be conbi ned

it h _hj h t . .
" el BRI BT Sy FORR8 BIT Rk amino aces
(argliey eyshed ahyl Histiglineg,eddidic dvfmhawdsz @tlitddhia aaid exwl aspartic acid), polar

e S GRS S ECo BT LUT5aT8D, Bt BT R Mo o

vallrl‘é?térod&tlc ariimeacids (ph?éhyfialemnetﬂnylﬂeprmhlamdrtyrtmemeapam small amino acids

(gly%{rge? gglénr@gg B%ngeoﬁprégrﬁrbe% g‘ﬁ(grt §ﬁ|8$ ﬁ[ndr}, egﬂgaéub gér?]wsbwhlch do not
gendilY akér Eediiy wwm& lafke Rn@fin i koan ssitiraret deseribddy dfor example, by H.

e BIEHE 8,19 36 TR AR S8 o The mos

corﬂh‘gn]g/ |0‘égl|1rﬂngpéﬁfhaﬁ@d@| wred AléYBéﬁ valgker/aplGlud, ThSee, Ala/Gly, Ala/Thr,
referably

epr.ef er nost
serfioas APaly Sai CloTyiie. A B, LI AL Asp s DotiflenbpyVal, Ala/Glu, and
Asprigf erably 3, rmst preferably 2, and even nost
preferably 1, nbodi nen

pdt ﬁgggppd@Str@f 29 I’]dﬁ(}gﬁml% agids, gt~ g{@p%n%eamino acids (such as 4-

hydl‘?&!/b/r@m{é igdRSmethil Ipdied, ResminBieeBlENO4cid tlb@vauﬁé,y@ﬁphlpd&methyl serine)
the invention conprise three dlld%Stel ne

mayber A AR SRIECCNOPoHe8 e Ml C-BPE SRRBRTGH. diimited number of

nonl%hé’epr%’ﬁ\}edSﬁur@c adifl dnfiNE BkidethaPNreSht tedizbiled stthétgeﬁétlc code, and
from1l to 50 am no acids, preferabl -20 am

unnatiFRl @MIne \RCisls Ay, ke Subsititad for amBRC 8tﬂ“ﬁén? BrRSt 3P amino acids”
hav%‘ﬂe%ﬁ%eéﬂne@ea‘ﬂ‘ék Peoteit SRR dAGRr Male @OBkdriBalstrudt@e in their side

R. I'n another enbodi ment the N-term nal extension

conprises a kex2 or kex2- I|ke1@l-eavage site as will be

defined further below In a preferred enbodi nent the

N-term nal extension is a peptide, conprising at |east

two Gu (E) and/or Asp (D) ami no acid residues, such

as an N-term naI extenS| on conpr|3| ng one of the

e | p—p p— —~—~
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Kex2 Sites Kex2 sites (see, e.g., Methods in
Enzynol ogy Vol 185, ed. D Goeddel, Academ c Press
WO p@6/0802900) , San Di ego CA " Gene ExpreSS| on PCT/DK2005/000725

Techn t [ . .
SR O P 1 S O PO g cn o
ChemchI‘By Wn%éé%tdl ﬂﬁ’d Qﬁwgblﬁgaré%@hmrdﬁlﬂf dviaH abRs, Whe inetgdedpipecolic acid,

TOt ins. Insertion of a ke SIIe or
(hazofins ShTHRRYI 456 RROUTPRTOVS B PRI S8 mrgelines ABFG. & gimethyiproline.

hﬂ@ﬂn@ﬂ\ﬁely‘f« Othéeé‘rﬁmﬁ%ﬁip@rﬁﬁrig@@%@e Rf QGES I rﬂétuﬁ‘é thQIG‘the physico-chemical
pepti'de cleavage site resulting in increased

propefiestakine RelgpeRnEnaleViErad. Tor XRPEOANE 2610 HliRpges may improve the
thermbf‘é'tﬁmty%‘ﬁ tHé"%&fﬁép@@e QfitepirieetBstpate kpEFriditK &hahgé tHees bbtimum, and
i n the” possi ity to obtain cleavage at a certain
thelikgosi tion in the N-terninal extension resulting in an
EQ&érmaP rohing! 2804 YiRe Gardigi pelypti@ndesni BeCRjéBﬁﬁéos%cordlng to
to the mature pol ypeptide shown as amino acids 1 to 42
PFOCGQWGSEQ”'QJ‘M‘ NO; e Fls egtiabolag p Elir-HilRciedr iBUiRISFS S i%f eglagine-scanning
mutaéé?\%s@rgé&ﬁlnd%\‘r?@n'dOWQisSWQSQdS%céU§£Q PROYREPEd)desn the latter
e e fusion polypeptides in which another
techniguky piagiei alaning Muialions aré iffdncedatevels repidiRdn the molecule, and the
result tt BB Y @Eul%%‘ear@qeé’teé%f Mfo&icd t%t%thlfS\/ nkl, Oéhtﬁ’r‘ilcr%blal activity) to
ragnent t er eo used pepti de is produced
ldentrw@wng agidnigsidees tr@éa@e@mealct@ t%@)ﬁ“bﬂ%@f‘l‘”‘%ﬁﬂ'%ﬂ%oﬁ?e also, Hilton et
al., 165 odigAg). @ﬂ@ﬁ?hQZ1 pﬁg?&?/@? dﬁ’aé Qetive WHE | ROtHABNARMIBPBfher biological
of ‘a portion thereo present invention.
interaTéarheamalse Heodetgroided |bmg9htva|§aloaﬂab'§18>qﬁémru@tége d@sedetpdiined by such
he_.ar d d n C
technlqﬂe% dgﬁ nhﬁlegp \'n'agﬁetté ﬁeéér%g’k?hg%&%?ﬁ'°99gt’§9. zé? ﬁfh SHiffraction, or
photoafiigity twuehmcpn e:gejuuowoofwntmmutaj@e@f puﬂawfep@qrrﬂectu%tetﬂmieﬁa acids. See,
t r unc
for ex%&[ﬂ)ﬁ_eg e \%ﬁ Eggl Sslglagg’i %%Qriget ?ér# ?P% %ﬁ]g 7 élﬁ{}{ﬂl é‘ﬁl}‘; 1 E@Q, Y1581, Biol. 224:
899- 9ﬁéj W;ixm:avedet af, 1982, IﬁE&Séatt 309/%n64. dheridenkite bt egseatial amino acids
can aﬁo @gnw?elrrﬁe\%ﬁ?m 3@){5&’ o?@%(eaﬂﬁ%%?mémﬁrg pf@%ﬁgfecse%vh?gh é.’%e related to a
polypqﬂrdemmcommg)tmrthetnvemthmth a given source shall nean
the@@@lpgepgﬁr{odggl lgo%gﬁ.ltlgp(s %a@tb‘re!a?%tadgeaﬁc?qgﬁgﬁeuang known
methasdecbfenmltamneelqummombfnanm tdimzllcsro&hutﬁfmgwafsalbwd bynsereteydnt screening

proceaPReeﬁBérifaee il‘réoesd %gétbgt e&fa?at%)iﬁ%% §e§885ra'1ré%g 55185'368241 53-57;

Bowmpeh@;&mér do8sf Arde I‘#H‘tle%ad SUNMSMI &th 211@242&5&, WO 95/17413; or WO

o52H08" bl PAIRSBBL 250 BRI S L R0 ooy (o5

Lowrraacetl éIUSIQQtDI Bipelpnn.d39):1683@-108378dS. IHataumNbaBmBmosswo 92/06204),

o o e TS 8515 S (¥ B b, 00, o

7:127Baci |l lus lentus, Bacillus licheniforms, Bacillus

aterium ear ot her hi |
TS et it 5ot 53 ChEoKBAIL, g b bistgppy, suomsted
screeﬁin@&ﬁétﬂﬁﬂ@@@ d@’@'cb/@(ﬁivﬁy geclofied) . mutagéizeRip poimppeptides expressed by host
or

cells gh\/ﬁr{@qaegzzggrlgé ?@Jr Sa %&n(]*é(geggqt&glp\é@ééﬂt%gﬁ gan be recovered from

the h@sﬁlcemsr afd Féiﬁilﬁ@é@ﬂ@&e@@sm@@iaﬁﬂ@rﬂtm&ﬁodsbx|rﬁ)ﬂiey@l@pﬂ'hd§e ®lethods allow
resent |nven I on, may al so

the g5 JBEETIANon G166 HBQBE BRI aL A B H CH SRR Infepolypeptide of

.ntere‘éu ‘éhd &8n @e%wﬁédi@ polJpepiRIsIT B RSowritelt re.
Sacch aro&&ces chlzosaccharonyces or Yar

0

JoeypiabprigEer of aRipe @ci wosktiions. delkt 'qf&n@m’@ﬁén%ﬂﬁ‘a of amino acids
1 to B2ISfRSIRG | IBENSE s a8, BRIAGHIYN® Nhed préeRabl) Bl Wiore preferably 7, more

Aur eobasi di um Crypt ococcus, Filibasidium Fusarium

Hum col a, Magnaporthe, Micof 11 Mycel i ophthora,

Neocal | i masti x, Neurospora, Paecil onyces, Penicillium

Pi ronyces, Schi zophyllum Tal aromyces, Thernpascus,

Thi el avi a,
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Tol ypocl adi um or Trichoderma pol ypeptide. In a
preferred aspect, the polypeptide is a Saccharonyces
woaodegengensi s, Saccharonyces cerevi si ae, PCT/DK2005/000725

Sacchar onyces d| astati cus, Saccharonyces do%I asi ferably 3
preferaiicahaoshg.casrakpraiprally at miast Ramers REETADY e FYES, mBFe preferably 3,

most p%?f‘é%ﬁ)'é) Gﬁeﬁmogpﬁr@’e?alﬂW’lypep“ de having

tim’cro activit anot her preferred as

ct, :
0 raeprpfﬁrgqgewcwmrg the mﬁ@p@mq qldn inyeatien are defensin' polypeptides.
tiASPEf 8k lidvdstidndBniisisehree di-cysteine bonds.
In ano Pg’?‘gf’ﬂ’@ foe?a\{rzpepl Asper g||l I uls ] aggﬁlt cus, y
Aspergillus nidul ans, Aspergillus niger, Asperglllus
_Te"ﬁ{n\é¥%§terfwrl um bact ridi oi des, Fusariumcerealis,
sarium crookwel | ense, Fusarium cul norum Fusarium
Ayr Hrtemeinaluaxtensionaf ﬁmﬁm@vmtldmf the dwention may sibepbreansist of from
usari um g u [ X ids. 1
o LMt Bl Wilap 220, L YRR APLBE A o acis. n e
embodirusatr iNHersrat opdptide mpxtEosian | dxmssplo‘r otantaini an déyg (R) In another
r| u ul i b
ool UL R SREE LU SPRELa REBElN e st as wi oe
defined rfaﬂh@mbelowurlm caapsefermw@nruwanenWb@erreh@al extension is a peptide,

comprg‘é‘\gel | Ig%‘&hhor p@s 5'8 nums%lr(rdl}%%@os Qr%gqﬁ’%{d?é% % ych as an N-terminal

extension @hﬁ*d’@in@odemﬁltm@fdllowﬁﬁglsehmsriAE;r@ WPEehd @Dm
Trichoderma reesei, or Trichodernma viride polypeptide.
In anot her preferred aspect, the polypeptide is a

Kex2 SigéHt i um anst el odam , Aspergillus anstel odam ,

Asperéﬁlt lﬁéjp: e?g?nligg%ﬁggprg %y%ﬁ@@%aéggél Ce tl.?f‘ éoeddel Academic Press
Inc. (199b)’®?1LDﬁzgol SAa“@HeOEkprmss&dSI’Sﬂ'ettmndm@y”)midym@t—hlctesltes are di-basic
e

oot )ia” SRATBLALE) BB gl g rogion and e

maturé FAGRSH bJdnRNSeMERSSses both the perfect and i nperfect
states, and ot her taxon_ﬂn EUI vale e. b to IMorove
Inpeitien 9ha kexg e ar adexeike Aite Bayedn &€ Aol 52558 biggncghown to impro

correct REMOBERISEO WhocsEBiRg CatStre! brrpdpiidé hieapiabe Wite! réstiid yn increased
recogni ze the identi ty of appropriate equival ents.

proteirssecietipn lgyels.hese species are readily accessible to the

lﬁﬁ@é 'cSnﬂth_I_ & the ﬁéﬁtlcﬁf ln%ﬂlér‘# bEa k2 @q{deﬂiSRe sk G’@sals irt fhe possibility

rican pe ture ectlon% Q{{ﬂ Deut% " bial
(o obtaBeigaAGE SUA oRIAD BEF RPN -GN AT BSHC MR an antimicrobia
polyp @@Moel érﬁi@ﬁ%ﬁ&ﬂﬁar\é‘bﬂrto%hﬁﬂﬁé ‘bbl&)ébm’e $HEM asamtino acids 1
ricul tural Research Service Patent [ture
to 42 Q&ﬁ&@é@l%z Nort hern Regi onal Research Center (NRRL).
Furt hernore, such pol ypeptides may be identified and
obt ai ned from ot her sources including m croorgani sns
Fused Bolypeptidés om nature (e.g., soil, conposts, water,
?it\& lyﬂgblﬂ)%stcﬁ qh@g%\égnpﬂ)%ﬁtﬁ)ﬂeéﬂsooﬁelgﬁé fuJ&CMWHSt%efsoér cleavable

i sol m Cr oor gani sns romnatural habitats are
fusuonvmjlypelpn@esmmuwhlcrhencamr polypepfids iprfusaded thadN-ipapi pueAr K C-terminus
of the%ﬁ[ﬁ)epﬁ&je Vth%' W] 3?5'{‘“ br ganrfl?gwr%"f‘e&eﬂ‘méd P8lySEPHie is produced by
fusingpal ymlmteiet SemJeQeQ] uence perttondthatecd) porgdiegargkheraolypeptide to a
nucleci{lgﬁn gﬁgﬁ(?ﬁ §>§j or C{P‘one 0 %etﬁé%)rﬁsEQﬁHQ%tig@u?géﬁﬁlbggs for producing
fusionwstlydeptides arel knokndimthe ertt armseclode bgaiingathy cgﬁing seqyenges encodmg

oo oB0fERE e peTREEIP55R 8l SBRREPAIg g povpootes

underfaoatrdl gf dheg pape prbawmten(s)aAngdemtihaor. usi on pol ypepti des in
whi ch anot her pol ypeptide is fused at the N-term nus
or the C-term nus of the pol ypeptide or fragnent
t hereof. A fused pol ypepti delds produced by fusing a
nucl eoti de sequence (or a portion thereof) encoding
anot her pol ypeptide to a nucl eoti de sequence (or a
portion thereof) of the present invention. Techni ques
for producing fusion polypeptides are
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known in the art, and include |ligating the coding
sequences encoding the pol ypeptides so that they are
wonodercaem7 and t hat expression of the fused pol POEIK205/000725
is under control of the sanme pronpter(s) and
Sources #f Ralyneptites avnoAntimissoliAbAd dYent i nvention al so
r/g (?l% é}g)éf)%% bf #led Bl%gerﬂ%QHVéHi‘éhQﬁé g8 odta@Mbd @rofh microorganisms of any

sequence which encode a pol ypeptide of the
genugr eEemnpurpasasnel A, presend ipyestier, itbe targp eeltaingd drom” as Used herein in

connBUR)ERith 48 gﬁ)@ Us%gﬁ?e éﬁallsﬁ'Feaﬁ%éththbnpoc-f%%dtl@e NAcdded By a nucleotide

anot her pr aspect, nucl eot1de sequence
sequehee ergdlecqﬁdlyytb%ﬁpvr@@ qs@ananﬁraﬂre@.\chfe)iheswquﬁdwquence from the
souréléhﬁas%é‘e%‘%ﬂ& rtddY GG IR eﬁ'la& Qs SEAE WP BSIS St Dpebd om a given source
ences Which e go pol ypept i de having the am no
is seeretasﬂ sdgeldarlyof SEQ I D NO 2 or the mature pol ypeptide
find le, th
g%@gggthde@?éggne gt%egt&ﬁc énv%nﬁg?tw §c%9cdoe% B&tén&%o\@pébﬁ’@e Hor example, the
polypepveamayrbaa geam ebatl\&baaier@ bglémrélﬁ@@ycbfasﬁﬁyqlltqsmelypeptlde e.g.,
a Baﬁgbg BI t%ybz)]ﬂcr 0{?‘591‘Pu g@?loﬁc%uég%] sDBQQllgs b%s Bacillus circulans, Bacillus

vean e pr esent | nvent Ion al so
coaguksinat Bacilus lautusrBaciios tﬂmtuﬂ Satiluricheoifqgrmis iBagillus megatetium, Bacillus

stearg%egrélégﬁ IH K%a!ilﬁu Qﬁ)h t r%ﬁ'ﬁf% @ﬁﬁ%ﬂeﬁﬁtgl‘:@%{&gtl&@ S EN8Feptomyces

polyptidene.g., wswdpismcmlhylpw pil Strewfortrced NyirLs polypeniidgo or a gram
cids .1.10
negq%g%gg?tgn%lrpo |p8 |de gg 513 hTic eo{ %%eéﬁ@ﬂ@%%@ps pUI?Sé’ptlHQ
pal pahaeptide cartiee loresent nm/enhrm aay asal henalfuwl |F8>d)4palvﬁct§h and more

et e R SRR Gl RS PhmRs i, Saconaromyces
Schipg¥aytharbewtesles Varrdwie polgsaptite;i nwmareoprefmabiywéllamentous fungal

B

FusafuhteRungco, &mpnhassihen Mumrarl\ﬂmlld;m?tlakeraedVeaclalbmeslt»le\Neurospora,

pee S0 o S S ot PR S oS, i
TolypeuphdiGm? omn/chéa@ﬂﬁmcnyp%pﬁﬁes New York. Qther nucleic

d l i d h I
?@llacﬁ ?gﬁefﬂ_@é asqqc& E%e gg[yfe)%;gltsdgg I$ ?%n %% ?rogrﬂ%%{ Aﬁrlsbergensw,
Saco’;\ﬁ%lgykfése Obe@QISQQ qu @mehémsmbﬁ mdlasfatmas [ Io Saé%h@ﬁ&ﬁy)ces douglasii,
may be us nucl eot | e, cl one
SacdpraPas HBiipl S RO CHEPTSs. O rea oGP GanPU R polypeptide
havitd H§timicRbid? %airy e may be an allelic or speC| es

vari ant of the epti de encqdi ng regqion t he .
nlic PRGhEY Erefen ctT B? &eé)ﬂge '%\?@n §Qﬁ{glgy§ geuleatus, Aspergillus

awah%hat@@etrgwmo |fLYrﬁfg§iu@0tAs,’Bé$glﬁlu%V Forgidnsic laepeigiies s progows s Aspergillus
have a degree of |dent|ty§tEo the mat u E i
n/du@epy ﬁéﬁ?ﬁgd’és U §SRRIGHER QP! SR NGOy ides: Fusarium cerealis,

FusaﬂleF)I) RIdKH R Aerksdd FLSarfifP buliorah, F@s%#:tlnﬁg%m@éﬁﬁﬁf #barivan graminum,
| east 65% nore preferably at |least 70% nore
Fusasiugt dies@iogpeaemy daksar l%wegkmdé d(sgflgmagwspg(um,eggfarglg%retlculatum

Fusémfn? rd¥eBhE FaRAN NP amBaghum; 5%saﬁ91hesa%&fh%@b| %s@hurh @psiotrichioides,
% even nore preferably at | east 95%

FUSQW@F SHigbuKpuay, FusEim bor %Oﬁkﬂ@nf V%afi’“””‘\/\l’iﬁc@‘l’lth@ﬁe’gﬁ% éﬁar fum venenatum,

Hunf&o1h V isBRhY pqﬂfrﬁl&’&a Maalgiiosat inareopt neseiCIiclisfshthora  thermophila,
sequence enco ypept'i de of the present

Neutaspera ¢raﬁ§aw@y>n4§éllun*eeter§y@gynf"ar Triohadera hareiegtipy Trichoderma koningi,

TnclecﬁJeYrB@ %ﬁg%‘;ﬁ AR ?Fhfﬂo@eh%a pdeibl BF Tﬁ&dd@ﬁn@ Ok pasépéiﬂde

term™su stanfla simlar” to the

r & @nsthep pefarecitagpedt! heoeelipsntidg is & rﬁé’”% "%/ ﬁé%fefodam' Aspergillus
amsR9odRGPAL IIJ&?)ﬁﬁtepﬁ MQ?B h%?e? vn‘?é bdifseptife sone

engi neer %/ay romthe po E{ e isolated fromits

native source, e.g., artifici®- variants that differ

in specific activity, thernostability, pH optinmm or

the like. The variant sequence may be constructed on

the basis of the nucl eotide sequence presented as the

pol ypepti de encodi ng regi on of SEQ ID
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NO 1, e.g., a subsequence thereof, and/or by
i ntroduction of nucleotide substitutions which do not
WQi2vm/05032 t o anot her am no aci d sequence of theT/DK2005/000725

pol ypepti de encoded by the nucl eoti de se
e mﬁr%m'ﬁfeg@g@ﬁaefftothﬁri)@'y(@saf&% i%8 dgpgOBm @ﬁ@?ﬂg%mf polypeptide, 6.9.,

the pol Sd-‘nglﬁ ghdesw for production of the enzynme, or by
epo?é uctl on of nucl eotide substitutions which

IQWUbb? iusgersgpog thak fOértB?ltaf%[ﬁﬁnﬂ'@Jt'Oé‘@Fj&@él‘fﬁeﬂ@emvﬁpxa?ncompasses
both tﬁ@&%?@b%gﬁ&%kﬁéc@%télés niied 8@k @ombhRid iehul/biehts, 8@€, anamorphs,

, Protein Expressi on an
regardrRg of it spasiesnangs by \Adwch they aliel fnowe- appsecifilied i thegkwill readily

recogrﬁ‘é%l hE%’ertu f@?gﬁf hafel"@fuw%%ﬁ substitutions can be made

critical to the function of the
$tmlm:@If éhemdsrﬁCiGSI aneeraadily ppcegaiblectq fhe public in a number of culture

collectl%%%ygl? tég e%@r‘?cﬁ%c'l'@) r@glluﬁjéj%ll&?l%ﬁrly\*r@b)tﬁeﬁt%e Sammlung von

the e encod by an’i sol at ed
M.kroqngmymem eundl é{elll@ﬁuneneGmh}‘ér(DSNh CgntraglhgreatioYeor Schimmelcultures
(CBS) ekgﬁ):%tumtRé f G (serflcs Wagdrt EEL Cﬂﬁé’ct@ﬁ Northern Regional

according to procedures nown in the art,
Reseamh:@eratsr @NRRL)di rect ed nut agenesi s or al ani ne scanni ng

YRR it 35, P PR Sl 18 oter s

includingtraicrammgarasres isvlated dost natureev@gy sedsicompesty, whigr.gelg.) using the
abovell;ﬁ(f,c’rﬁetxd G?g r%brege t esbﬁ‘é%g ?org%b:liatﬁ emircgo%%érg%]hs ﬁdﬁ?ﬁg’c%ral habitats are
well khalemtin filye ant nﬁh@mod/nudsotmdﬁemay Haen deeolained dw smtbartmécreemng a

sonorff Sl TA B Rt gl SRR BotERe socuencs

encodingr eepalypeptise daal besrr detested with diee earoteie)ld the palpHcleotide can be

o5, BRSSPSR S RERF 5 AL gy st e

art (sedee o Sarhbrabk et 4199989,Super)ce 255: 306-312; Snith et

%Iggﬁéégg Qf fhgluprrg al wer’yb L esul; ?I{J%,gds%gé)o ép%u%%%r %%vable fusion

polypd@hﬂé@ﬁt whieN %ﬂbﬂheﬂpayﬁeptldellsaﬁssd tibtHesitarn@ous or the C-terminus of the

oL e SEn S o0 1R RRHIRRL 5 b SR ot

sequeBE@ dort & Qﬁﬁlon Riieré6fl abbc)dlmgadncummndlypwedm:}o aondieblidensgquence (or a

orio YR g Db R OB RSP s P pgppesces ar

knowrMSthe RHE Bed &lude Vigatinghihg ftoding i Iseqwmyss eonodibg ﬂtwdyptebtldes so that

von o FASHCEbL LS b e e e g o s

promdté?($Yandl ternfihatbt.i i) a conplenmentary strand of (i) or
(ii); or allelic variants and subsequences t hereof
(Sanbrook et al., 1989, supra), as defined herein. The
PolynBtftiles! nvention also relates to isolated
ol ynucl eoti des obtained b bri di zj
%a@mrgseninmwnt'malaw@lat% W&Iﬁ%ﬂrﬁo VRGIeG gaving a nucleotide
sequelﬂbgnfvhléﬂ Sﬁ&fdé Q'pgﬂlpé;%ﬁdengleﬂﬁ réélé?fﬁlllr‘i\)e‘hﬂén Wil By lﬂrb’ﬂerred aspect, the

nucl eot i

D NO 1
nucleefisigurnssienceolstsat fst inPER P d6x dkfsa'lofh@f Fgﬁf?”@ﬁ* %E‘%&ti ftBe nucleotide
sequeINQe]r? 'théjf"naQ rla' R@e?ﬁﬁ@b@dﬁ@?é@" ioh &t SE@ID’Ndﬂ) TOE drédent invention

ybri dizi ng pol ynucl eoti de
also amompaesﬂsdw@oad%ﬁqw@s adicharicage #nkqlyRepiid®inaying the amino acid
seque%%&'o‘f@éb i betré%QtuF&Bélzﬁ%b%é tH8oP WREPNiffer from SEQ ID NO:1
nventiton also relates to' n eic acid constructs
by V|r(otmpf itee ripoanerpel ok tteel geortih aedeot Thie PEISENhEVSPieAlsO relates to
[ NGO e e qb :
supsogficks, 97 RGP -t KB SkoBECr BlmBREFof BE 3B, NO:2 that have
sequence in a suitable host-4el | under conditions
conpatible with the control sequences. An isolated
pol ynucl eoti de encoding a pol ypeptide of the present
invention may be manipulated in a variety of ways to
prOV|de for expreSS|on of the polypeptlde

o " o o, o s o o e a
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utilizing reconbi nant DNA nethods are well known in
the art. The control sequence may be an appropriate
wonomwmsens7 sequence, a nucl eotide sequence whi cRCT®K2005/000725
recogni zed by a host cell for expression of a
antimigsebigadividot i de encodi ng apol ypeptide of the present

'I{H?evEfétsbﬁtnmvgrﬁi%npél%lﬁfes%@%iﬂaﬁtep&gﬁﬁcﬂédtﬁies comprlsmg at least one
ra

scriptional control sequences which el&) E
mutatier jit s MetrePObREPtsis Gasting FAENGHOT HESAHP ﬁa paich e mutant
ﬁd&n& b e MRS Jrfs%'f‘sﬁéférﬁhb%ﬁﬂs 1 to 42 of SEQ ID
nucleo{ﬂg?%g@%fi’r@?rﬁ\t‘e hog?w@eﬁl eof Ch%l ce including nutant,
NO:2.truncated, and hybrid pronmoters, and nmay be obtai ned

'Meio{gcﬂﬁlaﬁé %E&d) %I étcfr%lelé“ 8ly nGélebﬁHer 86®dlng! @polypeptide are

ypepti des eit onol ogous or het er ol ogous to the
knownhmsthecemandEmawgeelgol@horsmeaﬁqar@rwpo%ﬁerpéen@é@tlon ffom' CDNA, or a

combquétroﬁcthblré%ft H‘P: ti@ﬂ?ptf bt Ble yrRblebftesngcig &’eé’éﬁt %ventlon from such

onstructs esent I'nvention, especially in
genonhraDN@r ¢aml bdwefﬁctemalelg by esmgq@emaﬂﬁ@pyngaqﬁm%;a%@qq [ﬁﬁctlon (PCR)

or an@ggy Eordid &f?%xaoggf‘sr &Eilbr‘g idER 9 E?%loﬁ@ I3R! Rigments with shared

ase ge aCI US SU evansucr ase

structugelnfeatuses Bpee,Bagi, lItnis ef iabhta90f Bﬁlﬁi s‘\ @Uﬁﬁatoalwllhﬁg% age r?@P/lCatlon

L e
s, A TN PRI Y v
reactlcg‘er(dacmny@tedBactthm tramﬁaewtmor(hi%) panl dNClei(?ﬂ@%eS%féﬁéce -based

ampllf{&‘?@ %g@& ysbqs Hgédalrr;@g% ﬁu@l?vtcﬁg ﬁ’\?grerd‘;éregl%)n@d"ﬂom a strain of

Eurotiadn, or é@ﬂtBer cSPrretamtjonggelsm‘ anchibudlafor exanplac egg g asr allelic or species

varlangp fyp?tg@g &poézgz%gﬁgr?’&?tg%gﬁcl%@t* ceéezll %Hé;e E)? Ct he

Nag pm@aht |mm\demmlsofreIStasdn pelgnudBotiges hating zeseleotmraehéences which

ronnter crlb u
vove RLRIREEE BRI O bR oML ABERL 0D 10 01 .
nucleclidiéds 1Z§-t<9470)aiﬂ dt Ieasm%,r meferaity atlleast 358{9 mczre preferably at least 70%,

more PF‘%%???E& ?f t'ﬂ8rq28rc,el %@y %E SE%R truc 3’ r&?%bﬁ/ at least 85%,

more Pregsraply ait réaem()%nevem raoffei grefembtyoatdedai 9§, andsmost piaferably at least
ters . obtai ed fro he genes for Aspergillus
7% %ﬁ%ﬁ&%@cgﬂ??%% VeRANPSAIR®r mi ehei asparti c
lvro@meam:lmls@r a Aaglesigid i;etﬁjencqgemcdmmg a aiolyplepinm afnhbgsesent invention
pergillus

may t)%ﬂ%qe@ﬁaryufgr ﬂqegg);ntrgqcs,llsAgggawqppagg ga}é%%neftfaﬂélsm@éﬁ%ltg 8olypeptlde
The térBJ @ﬁ%staﬁﬁill? eifiiePTto mﬂn@b@ypdptlwmrs% pengiatdrzally CIECWI&Q forms of the
kal i ne protease, &Jﬁllus oryzae, tri

polypeRoher hesP FRAGEPGP eV RO SO HE0 SV IE SR I Grfolypepide

isolatete TRIMAL 1N etive O%UJ*ﬁ@SIe@S %ﬁ(fl\i@ OAriaff20 @hat Blﬂfsarmuapemflc activity,
venenat um Daria (WD 00/5 ari um venen

thermogipRYol WD SIE008) erlkear T RTL BBF ITRCE DBL PR oTRgicted on the
basis gﬁ%@%ﬁ@eét\e@ é@{u@ﬁc?@z)}eseﬁfedfésotﬂl@rMyﬁefmd@lencodlng region of SEQ 1D

etag ucosi dase, Trichoderna rees bi.ohyd
Ot e 58 7 iSRRI s whicn o
not g|'§/§ %@'to%l?\@ﬂ{é'r léﬁﬂﬂ@%@ld'dequgﬁdeC&Qﬁ@rMp”e@ﬁ@@lencoded by the nucleotide
ucanase |11, Trichoderma reesei F}g%tucanase

0]
sequange, Do viororEesPRE P BRAEPD ia7a8coh er APtinggening intended for

produﬁﬁ@r?ﬁl’ th¥¥En2As orlby ﬂfrb&d%@&%ﬂ%d@ﬁiaélsuﬁwt@tms evhidh, may give rise to
derma reesei beta-xyl osi dase,

S,
a diffegapt BEINRGFMEEEHETGE- hGBT A 993t AESSPBRRE ruoBside Sunstiution, see,

.g., 5% af 0f99/1\3P:%'%é7h IEpis 508 #hy paﬁﬁcraabn al phaeny! ase and
| us oryzae tri ose hat e | somer ase

ﬂﬁmﬁubta appatmm f@ese alﬁlhechﬂﬁtﬁ?@ art ﬁ?%ﬁb‘?@ |8§b§tﬁlét+°§%1°a“ P made outside

the rég@éhsst cnﬁﬁf g) HRefunbtid BMBiChdletlie At sfinRBulti®Enth@ive polypeptide.
ne accharonyces cerevisiae enolase (ENG-1),

Saccharorryces cerevi si ae galct oki nase (GAL1),

Sacchar onyces cerevisi ae al cohol

dehydr ogenase/ gl ycer al dehyde- 3- phosphat e dehydr ogenase

(ADH1 , ADH2/ GAP), Saccharonyces cerevi siae triose

phosphate |sorrerase (TPI) Saccharorryces cereV| SI ae

. ~1 N A
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The control sequence nay al so be a suitable
transcription term nator sequence, a sequence

woeewysiaed by a host cell to termnate tranSCPCp)ﬂ)immS/oomzs
The term nator sequence is _operably linked to

Aminpeagifl ngsidges pﬁ%erﬁlg[: tedee @é;tl\gtgqglf e p@l{yegﬁﬂdﬁgeqqﬁ) ed 3by an isolated

polyr%@'e\’)ﬁ@é)Bf % m@éﬁhoﬁeéﬁb AR refora\pictérably rﬁdﬂ&lb]e@ﬂﬁi supstitutien, may be
host cel choice may be used in the

rese
identlflﬁdeampwﬂg P»r Brased\gst koM nBt tBe Lk GTUCh %‘aﬁ%ﬁg lfrfded mutagenesis or
alam%s‘ ggﬁ#mrﬁo tdfBhtsis %& QY. acifindr=pinehd varnassd, CB‘C/ence 244: 1081-

er gl rzae AKAarryIase Aspergi |l | us_ni
1085| uttmdgutqg@chnwse Fitations arq ATPauE O P RIGSKE charged residue in

the n'ﬁ_éfu@&m@%‘?ld tlﬁasl%%ﬂér{tlrﬁ{ftaﬁ‘t' rQ&écuﬁ’ésoé]@'tgétHG fsy! éﬂlﬂﬁﬁ:rotﬂélcbctlwty to identify

sarium oxy orumtr?/ psinli ke protease. Preferre
aminpecid walduestfﬁbarey@aw Wb agtbity 6T HeamBlEuen it PBﬁH’ttSI’ﬁr@te enzyme

|nter%‘?lgﬁsc£r9ral§?cb%h?%%m of" srisA®r el axBe-dimensional structure as
haronyces cerevisiae tytochrome C (CYCl), and
deterBaioeth &y Gwple dechoisuesiasi Rclgr yeaansfie sesaTangs BR¥IFraerstallography or
e f t F 1 92,
phot&éazf]l?ﬁgf 20813 8ee, %@ da%y e‘t'El 1808] 9@:&%@21%59 308—%@2 smﬁtet al,, 19

are escr omanos et

Jouriidief dtofeoutar B@mreaedwaw%wgl@dwr@tgu. 1998 6E5§éeét¢rs 309: 59-64).
S'ﬁtge s&%gnt | F\ra%%srje?att&dto |§&ét 5' p%f nﬁaegﬁ% eWBb&Hg 'azaolypeptlde of

r ansl a st ce
the ;sreqerﬁnloeentlsn owhlchkhy;brlﬂlm deelt tDV\t lstnnsen@epmdﬁm\sm)rqfqar@bly medium
nucleotl e Cc ¥
sl R 4 Sy 0GR, DGR SABREhEP clprs e o
preferhisly bighnsiyndeacyisardiianst ard postqeeierabiy eeryihigh stingeney p@@dltlons with

(i) nqq?%lgﬁ% é£§L° %fd WBZ\#% Ilfln Sheg:,fbc‘lg% %8%%&@%%@%@'|H‘ﬁgcleotldes 1

to 278 pLISEd I[msNOnl dort @i)sa tcbmpbrrwhtmplsa“aed iof direr a(@e or allelic variants and
Sui t bI f I d

subspAlrten Bt SaP bl S ERn ol SlnbE s S AL, 100
(ﬂh@pﬂe)senﬁaminan aspoektascn dsolaed polynpdiedtiske gbmddlye(a) hybridizing

a po&g@cﬁgﬁoﬁ% glélg\%g%&%gﬁj@%r eigijhgﬁigﬁ,l ﬁgﬁ,’gr%‘éwigh @t?lqgency conditions
with dghyddiegieea sbgto @20 abfd SEQAE NPHog(h ttee DBy sequpanasentained in

ool BEESY S TREE008 A1 GENGTE S B AONGR f5r  am

isolatiflg tthe Rbridighg pulsualectidie wiich @m:odhs sepplgreplidaridving antimicrobial
whi ch, when transcribed, is recognized by the host
aCt'VHéII as a signal to add pol yadenosi ne residues to
transcri bed nRNA. Any pol yadenyl ati on sequence whi ch
is fupctional in the host cell of choice nmay be used
Nucleic Agld GPRStEHAtS | nvention. Preferred pol yadenyl ati on

seAYeRest fifenfidd 2MRNFQuSs fioimadleichasit élihbir&ct@roemprlsmg an isolated
obtained fromthe genes for Asgler illus oryzae TA

polyausjecise, OfAtélgdqrg&mtugve}ntl@@,op@m da@eon%b@(ﬁ’p|qq§1§rol sequences
whlcﬂ' St BxprbdsiiH batR Sefiend! b1 4RO RO ESIMUnder conditions
psin-11Kke g_r ot ease, Aspergil l us niger
comaa'ﬁﬂ@wgh dheoegin QE@QU%%@ poI yadenyl ati on sequences
fan ¥easld pa ucTeQJtlljé é}{c%dlﬂﬁsé:rpb%g e @J%@@Eésghﬁ[rﬂ'@ﬁtlon may be
1995, Mol ecu | ul ar Br ol ogy 15 5983- 5990. g
manipstatedin @éeﬂeém@%wmtowrgwd%éor@xgie@ﬁlan Ghdhs Pelwepyge- nfylanipulation of
the écﬂ%&fboﬁ@@g s?rﬁﬁlﬁsf pRbr t%rlts%eﬂfbnqﬁioda SEABNEEDE UBKRBIE 6 necessary

e amno te peptide and directs the
depesing)en s @f@é‘iﬁsi%quCFﬁfo fhﬁée@@|lque§ f@fe@Pélﬂmq/P%mWﬁ&yde sequences
utlllzTrgbere%omeﬁgnﬂﬁNAl?ﬁetﬁ% 88 vRARHENS @k dre nucl eoti de
inherently contarn a signal peptide
ca'djengorltaigl mum@eu rraay yba jank eppropriaiea REINBRIPL FeAdefiengd nucleotide
t PH nt
seagtrREb] b IREaRERTRY o st B GoSAARARA0PR pinEBeptde encoding o
5' end of the coding sequenaaamay contain a signa
peptide coding region which is foreign to the coding
sequence. The foreign signal peptide coding region nmay
be required where the codi ng sequence does not
naturally contain a signal peptide
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coding region. Alternatively, the foreign signal
peptide coding region may sinply replace the natural
weigsasopept i de codi ng region in order to enhaRC®DK2005/000725

secretion of the pol ypeptide. However, any signal

polymtde@ét@o@neagntrlemr@ﬂn he wremeter sgquanse sRpianssteanscriptional control
dnd

sequféﬁké%% h ﬁgg éétlfhé;g &@Q&ﬁgf é?%?&)ﬁ{ﬁ@?ﬁ%ﬁ nﬁh%ﬁ&%nﬁ%r may be any
nucléftidectdquencsi whigh shepsitthesointiong aciiyity ins theohosh getl of icpice including

mut ?Sttruﬁg(}!a?r%bngtﬁ ?’thl%'Fr%lf’terQe 'th 9ogk|c?%é'ﬁ%% genes encoding

extramllmlalg@'nmtmcahuﬁaramﬂyp%@sl gither b@r@giogphsgpmwploggus to the host cell.
SO o BB 1) ST BN B e ok ace

Bac rms aI a
constuetsr oft ther pmpemﬂ ingemteunt Bapeqmll(yt ipas axactarist Tosingglls are the promoters

e

subtlifs tevahsudraggi garle RevB)p\BacBIs licheBHAN8y alpkhfaowytdaseaqesie daayL), Bacillus

tide,codin i ons for us a
stoaBGRY e 0B HERGDET IRaheY oo SN Sl b Bfustpcons s
amyfasé r‘gehb E(a@g?@ﬁsBéaﬂrusA&pem@rMsmmmlym g€ panty), Basjlius subtilis xylA

and gpﬁ@og' e ant S ggﬁﬁﬁ%%eﬁg%gaﬁa%e roner thé Kl gP et al, 1978,
Prodéumngsuloa then dlatierves Aoeblémyanﬁ@cmmds IH(BA @61 3727a$ﬂﬁg|) nas well as the fac

o ekl o B BTSN RO Sfges usa 0. 21

25). WHhee earfistefsTiaro destribed - id8"Useful 28rotdfinsSEQMI E2dd@bihant bacteria” in

sciep i merca 1o PReuiEds P SARbrARHA RSPy ae
?lEﬁg? I&gg(?fSme %@@mbﬁf@wcdﬁedmgemesItraasdrlpu@’i tafisthe nucleic acid

consuts P08 HieaRs FRBLORI & emerteys gl B68T $RL s, propagters obtained

fromSREURAES fdff%épa)rgfﬂ@ls bﬁyz@g IGTAWB@hyIdee Qfelﬁizomudoﬁ giigtei bedrtic proteinase,
cid seq

codes for an a u sitioned.
AspERilS PGP TRIGab el Ty R: AGESTOMHE PBEL) TohsiaDle alpha-amylase,
AspSRliNiBenGdrdsr ASppmuE a’nif»%nﬂ)rlpg%e @@was@r glaAn PRhixerapdordeiehei lipase,

orazm)enlnsomscase 0] tide . is
ASP@{@H’@F aPhgas ralkaNge PERIEEEa 1@l PR (Boss riiciphate  isomerase,

Asp8 I,‘ug%cﬂ%dép%étérﬂ%labé/ F@éaﬁbmt v&véh@tmtaﬂqmgmcbhuugse (WO 00/56900),
eavage of the pro eptld romthep

r opol enti
Fussian e gemaBa e S QOI0R. (B umou e R G (W 00/56900),

Fus&8nES ohRbomaf | thipdm- Iﬁéébtp'rdtéésem('ﬂﬂb' 06/007 81\ aFfchoaPint , reesei beta-
Bacill us subtilis neutral ﬁrot ease

glucgsigastar Birpeeymeerasspk pelePignyialpa g-lr’Cthgﬂ”fﬁrfﬁ@%‘?’ endoglucanase |,
TI‘IC ) R l@%@rédd%gﬂf:&’r‘iﬁenﬁsﬁlch@%nﬁé’ GebdePIRIAY u@hnase I, Trichoderma

ernophil a | accase § . In a preterred
reeS@Sp@@leuoﬁﬁ@S%W@ﬂ'é@/W é(ﬁ%ﬁﬁ@ge'ﬁ@“&@”?@e ubigdpieas regsei xylanase
, Tri'ch‘oaeﬂﬁ'a“re‘3§=5 an% NOTﬂrcHUabﬁﬁb %&@ﬂ@eté—&}yﬁ@id%‘é ¢s we’4|8as the NA2-tpi
NO 2. Where both si eptide and
promt@pé@thy@éd r gﬁh@nrsromoéerprfmﬁhe aﬁenﬁﬁefo'arﬁsﬁ@fgt”éﬁ rigrisneutral alpha-
e f s H@Sh@t'aﬁPQHJ ted, and
A e A B e 2R g hAn Sfimcated, an
hybrmd gmot@emar@l@‘ region is positioned next to the am no
t gq g Asfed
deS| rg%?c‘seﬁos{ h%(?%rl g ﬁ%%egf a?%?bgiib%%detsfro\;\ﬁﬁ}(iﬂchbgﬁb ?or Saccharomyces
ceravésiagd atenolasef (ENOepr e%?@G/@ﬁTOI@?B/CQSwe GRoeviedt ,gﬁactoklnase (GAL1),
to wt h e h _
Sacc[:ﬁérg{ﬂg%f s Sggrt%g'%gar o @%ggg vvth% éénasgﬁﬁ/&llaﬁeh%e 3-phosphate
dehysdfpgmedADdJﬂ ADE2/GAR, Saccmramycre@dcemwwe &igsej phosphate isomerase
Pr 3Gk 2e8 RS oY BI B o, SH SBpch s berovisiae 3-
systens in prokaryotic systemydncl ude the lac, tac,
and trp operator systens. In yeast, the ADH2 system or
GAL1 system may be used. In filamentous fungi, the
TAKA al phaanyl ase pronoter, Aspergillus niger
gI ucoarTyl ase pronoter, and Aspergl I I us oryzae

o e .
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sequences are those which allow for gene
anplification. In eukaryotic systens, these include
woheoethsémgdr of ol at e reduct ase gene which is arerCTAm«ioosmomzs
the presence of nethotrexate, and the netall othjon a
phosgeogiceraie dfinasee &AMPei Lseld POMPtersatpy YaEhNast efis gegdescribed by
€5 1 i488.4880quence encoding the
Romﬁﬁtfg %éag)tl ?%h?’? be operably linked with the
rB@ngcamtmi;segequ@m@ay pries g svitable: trgnscripiien ferupgipr sequence, a
sequ!eﬂ ete Y M dogh- & %? 4 Rb& &4 tf> Qeﬁ“rﬁﬁé‘lgmdh%eﬁpt%ﬁprﬁ%sté?ll‘hlnator sequence is
ors”conprising a polynucleotide of the prese
operabw émkeidoin, the: 3ptesmitusrof ttqule?qndgcsenp@nwcoawe the po'ypept'de Any
termi r%?conb ORGP B tﬁb% &l oE@ﬁom‘!%Ha?%% u@é’@h\ethé pP&defBinvention.

seguences escrl ové may j oi ned
tB@erfwlrtetmmptomj tardllamré@mﬁbmgalrﬂ%éﬁgﬂ%%@u camaro%{rem the genes for
kid o §8d,1 A5p&illus nidulans
ol ) PR GrSRe ol s SET RBknf 3h, Aljo0ius s
anthmddatecﬂyniﬂesse@perm@samwcalm glheogidsisgpand Fuearim sxisrorum trypsin-
lik % Al ternatively, a nucleotide sequence of the
! e%? 88%it i nvention may be expressed by inserting the
neefendd dermsieaioencr oyeast nbesteicellacarg cbtaingdicirom the genes for
rising the s e d
Sac G3TMBlEh i iod BRRE SR AREEERIE Buaibe EqEvon, o
Sacmﬁbnmg:eseqammsmel glyaecadabgdé-3-gHosphatet dehyliogdnaset heOther useful

o SRR B PR Fepat Bk e e

I TR bbtivhsdq L@npé 8B/ A0 heea Bmtatﬂm[eaber sanyeness lagronfrengjated region of

n‘?ﬁ@& rgggs ?r’%pqrga@gi% t l%p %}\ﬁy ’b X gglgghi@ngaﬁer sebqruence is operably

Imke@bt@uheﬁ}wrﬁﬁmwof e huvotide Iseqnlemi:e areqdieg dee piﬁiyeeptlde Any leader

e.o ctor will typicall . :
st 564 B S 58 by T FRBEF 3 erion
\QPkefférréd‘ltéa‘deﬁg lfo"r ﬂllﬁmémob@lfmngat lcmbst:eglls Ereﬁobteiriedrfgomﬂtne genes for
e |linear osed circul ar .plasmds.. . The v r.
AspeSGilgh ORGP ORI AP s Ty ripsipSEEhele iferase.
WRBLtdbIE XadbRs RS y@ﬁstGP(dszt a2ely aresbamedeindm tiye gehes for Saccharomyces

replication of I ch nde endent of . chrp
cereyoiei CaioaR, (ENp-1)o SEARHPAVCAn BYPVAERT CRORBRIycerate  Knase,
Sac@ﬁ&ﬁ%% ac@ﬂeﬁ)lsfééf O@Qﬂi\@ﬂ&to@r and ar$adchano&iyces cerevisiae  alcohol

t
doh s aATPRG W EP B SR POt S b prrtenaet OHRE A hct or
MY RBNPH SHEREL nitlyedlsd bé "aoﬁbl}iaﬁényllaﬁ@w sbgudnest a (sehlhence operably

is integrated into the genope and re i cated toge .
inkess 1 B6cS CITBIRS oo ) HPQ e SERaTConEa et ien Hanscrbed, s
reco%;ﬂfz@@ LR nEsY ddneda® rs@nal&o%dﬂ?&yab%ﬁbghe Pssidleaitthneeribed mRNA.

WO or “nmore vectors or plasm

wh
Any prRlyagdenyigtiomgaauenasenich l.sélmfé'eaa' 'NVIE?C'ECP% Cg'gﬂ'h ‘ 'C%?“q%ﬁée used in the

pres'%ﬂ?hv&ﬁﬂoh or a transposon nay be used. The vectors of
resent invention preferably contaj

s &referrath p@lyﬂ%qqy@tlgn\ﬁﬁgmcg%fth@r@%(gw% %ﬂ]oaﬁc%lg%re obtained from
the é oPWé?éjrgﬁ ls'o‘ﬁyzaé ﬁ@@@&h?@é@ AEIfGiNud Bigér @aét%rﬂi}h&e Aspergillus

provi des for biocide

niduass @nthrﬁledzate r%’é‘ﬂ@ﬁﬁn Eusarigm ééW’OH#F éW@S'“rJ¥6tQﬁ’P'§e@B‘F1ya@% Aspergillus
nlge‘?lérbﬂ gﬁ{&%daé’é‘d the |ike. Exanples of bacteri al

sel'ect'abl e markers are the dal genes from Baci |l u%

s Useful | polyademdation ssavanee fPr yeasts hogr colir Rier desiPed by Guo and
shefifah, %rgge%)akp:w @emﬁéfe%/ag{v% 5985.5980anpi ci | 1in,

or anpheni co or tetracycline
r e'l'$1|es¢cm|trolese<8mnt3ab'ﬂ@y alse kasr 8 gignal yasatide KBYRT degipR thatecodes for an
L T nd dir d

ami@g gy FgreoeLFFEd 10 {oF e B ey by o ipeRfiZand dects the encode

host cell include, but are notgdimted to, andS

(acetam dase), argB (ornithine carbanoyltransferase),

bar (phosphinothricin acetyltransferase), hph

(hygronyci n phosphotransferase), niaD (nitrate

reduct ase) pyrG (or ot| d| ne- 5 phosphat e
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thereof. Preferred for use in an Aspergillus cell are
the andS and pyr G genes of Aspergillus nidul ans or
woéepergoisyus oryzae and the bar gene of Strept eaymaz005/000725

thlr oscopi cus. The vectors of the Eresen% i nvention
polypgriifle rinfp| the esisaserralAnePahwaY.(shha Ragng&f g oding sequence of the

nuclé&fd@%@ﬁér% Ay Hﬁ%réh%?tcgﬁtalnné QighBepdpRiat c@@ih? rEgioR MatRally linked in

or autononous replication of the vector in fthe cell

translafipapeadies frapte wﬁfe theesRement Pf)ﬁhq peding ERFGBNWhigh Gnepdes the secreted
polyﬂ%ﬁlﬁe Q}Iﬂerr%?@&?ethet@een\'ﬂe&ttﬁé dEBg" SqlieRdt FB§ contain a S|gnal peptide

I'ynucl eot1 de”s sequence encodi ng the_pol ypeptide
codlmyesmrhwhlcm ig ferpigrpto theecoping 8paueHee n%gﬁ%@l%ﬁ'grﬁ{ Bep’ﬂde coding

regﬁrﬂﬂagg %Eft‘ur@bf mm%@{r@%H’rﬁg %%qﬂ%é%%%@h@turally contain a signal peptide
i nat1on

reco Alternatively, the vector may contain
codingl tgiane nAlterngiiieli theltoreign §l§ﬁ§'e%eﬁt'6f3 caring segipg may simply replace the

natuwtsqg%a@gée%ﬂﬂ@y JHHEP $n ' A& NBHHLAG: isBERBASoT the polypeptide.
ost ce at a precise |location(s) in

Howreirmr ehy signslopentigs . cottingiragipe auch Hisedts ke expseesegt polypeptide into the

secréﬁbﬁ%’g%&@ﬂoul Bl ?féérhggtl ol R5Ahd 8d ihife P@%&&f.ﬁ\ﬁén%ﬁ'

pre Yy contain a sufficient nunber
oEffective eiignahpedtide soding aegianm farcbaater@d hostactlisparertge signal peptide

Q0.
coduggg gggc;ngﬁbyau e %r‘ﬂ t%%ggrge% fggégmgtgél I§I§IB W?rmﬁl{o\gemc elqmyle]se Bacillus
steacttiigrereplfusi alfehet-amylasé, tBactiiie lighmnifesps sdbtiigint Begéys Ilchen/formls beta-
e i ' ,
lacta?‘rga%%hb%%glll $ s?e%b%ﬁgﬁngﬁﬂgus? Q?tg’c a:%rbfg?ég%e rqp)gfmrrgel%ggﬁ)g\@ and Bacillus
subtiie gasAC e Elhrﬂterl SIghaxIrmbpigieas a tdestiikeedt dygSimamuende Palva, 1993,
ost cell. Furthernore, the

M'Crf)ﬁ'?}é’g’ ’?‘?‘%z SR engﬁ]tsz may be non-encodi ng or encodi ng

nEtfécemtalsmgﬂaSeqpnamcemanCregidm fot Flamenéoud, fundged hpst tells are the signal

oonf B R PSREE B b R SRBE B ADBRIRR' o9 lcn oy

Aspergitilis sigen mautrat hmylaee,wspemylsfmgdrlghmoamytpse si%:zmmmor giighei aspartlc

bl
protpssn BHeald, RrEER e hbSe. 28 MOkl RGERAERE o g v
ofn & erféresad aspeotmbte bgnairppppdasodldg regibn lsathreotrdzeh &tto AQ of SEQ ID

o HhRIERRIn F7Be < P 2o o TN o Spl i caior®

| Bsefef igighl hpstides aﬁ)rayensd:l hodti dele carenoktatriedt fttenabmesgenes for

sacqhgborRies| cUPYPRs Dk REl v BRI GrreaRe By Stase,  Other
usefUdyrt péptioe d@ﬂln||ré§|ﬁh§iaren&§8rﬁﬁed I RABang@AEEC1 7992, auplra
pCY0184 permttin ication jn E

£on r% Efggfenc&-m%b 68 bs R pE?RﬁB{'dep‘é?%?g? »liqigma{%gt codes for an amino

acndfséﬁuerﬁ:@tpo@iﬂohéd Beklahiso tekmiploea pofypeptidgl nﬁwea‘bsultant polypeptide is
lication for use in a ast_host cell are

know,l ge 8P FYMR %fpr?wqeegq%/ a Z\Fogen I geme C@ﬁees) A propolypeptide is

gen@rﬁ&hﬁé@ﬂé’%n@f ceﬁfR%b BtV AEN0 @ﬂﬁaﬁuhﬂ.ﬁ a@ﬁvﬂ)lpa@beameoby catalytic or

npl es  of orlt%l ns

autogaialyti¢ claavagde iof am%rﬂrw@t'%rﬁw *&%mropg.'y@eﬁﬁ\% é'lﬁ& pQBeptide coding
regiérRE% belofined ﬂrgﬁﬂthe 8 IR BAURR Subfis dlelingtprétbase (aprE), Bacillus

1987, Nucl eic Acid esearch 15: 9163- 91758ﬁ¥0
subtd@/r@w@aarote%m(a/PfQ,nSfefrc BOETYERA TR AR (rbjzogwcor miehei
aspéttic PloRsiEsdSad W@éﬁo@hﬂ;oﬁaomfm@pmg I4R8sIENE IHAIBIE).

acconpl | shed according t he net hods di scl gsed i n

oty 2 pederredvpsreatniig WPE%W@FQ FePon Intrdesles 81 de "% of seQ D

Noﬁﬂﬁldﬂre%&ﬁg amheestid<0ns By Hsed@agNeed into the host
cell to i1ncrease production of the gene %rOdUCt

i M\éh%ebethmgrtaﬁ@e@ ansLipBePlise rtea@nﬁ@r% SPRIGA] ta%aww terminus of
t SRS tPMB antlald tdrai
2 PABeBRE T roplphdl RgloRt it BSRRNoHGEN LMP PR rAls of @ polypopide
including an anplifiabl e sel-e@-abl e marker gene mnth
t he pol ynucl eoti de where cells containing anplified
copi es of the sel ectabl e marker gene, and thereby
addi tional copies of the polynucleotide, can be
selected for by cultlvatlng the cells in the presence

o a1 T oy
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The procedures used to ligate the el enents descri bed
above to construct the reconbi nant expression vectors
wofodslsopresent i nvention are well known to oneCsDiK2besd00725
inthe art (see, e.g., Sanbrook etal., 1989, supr 9
and HessigE| peptithgepioasermositinneshnesh i ke amiioatesiinug of the propeptide
reglobeconblnant host cells, conprising a polynucleotlde of
he present invention, which are advantageously use
i Ihmebielscelbo MiBsirRbi topadstitaauiasery seaterces WHGealavy the reﬂulatlon of the

' exprélls%@égéfitg% 'EIB é’b? 1o o%laﬂ@é YHe &r%Wﬂ‘Fj%f e Hoecar. eES?é\‘h{)les of regulatory

uced I nto host cell so that the .
systenecamerthose whlbhmaum@e%p@%i@ﬂm%ﬁme forhesiyngst ompr gf in response

n ac
to a d(éliei* E%eg'p %’]Eél &lrﬁ‘tﬁlﬁsr tlg‘réfrﬂrjlﬁfﬁﬁgg%”?ﬁs\éﬁ egféoa?‘srggglgtsory compound.
Regtﬂatsbryrwe@ﬁnwchfrommtcayste@m includatthe &cnige. ardiaffpquﬁrat%systems In
yeasf é?ﬁ R@h?%&st%% 10%)%(5&”#1‘?%} tﬁegs?édh qf] fl%ﬁfellrﬂ'img%h@ theJAKA alpha-
amylexd epromégre ndqumgyﬂust migeye gbicoamyldise g ProM@igol §ik pfsrpggillus - oryzae

glucqﬁrﬁg\p%stgfpdgﬁgge?%aef@e u&a%sés fé%“até]?)éea@er@eémb@l%rlé%ﬁ{ples of regulatory
sequﬂncesmedbd)delMIach Bdl@ﬂ fmrggamasrmhfl@t@n, Imewskyaticatystems, these include
ni cel | ul ar
the cﬁﬁ’ygﬁ&ggy I g}.ﬁ:tsg Igfep(m/\/ﬁ[gzﬂ% %ﬁb@ﬁ%ﬂ; gwathg ppél},%hgé 'of"hﬂe‘?ﬁdt eXate, and the
metdllbtmicheieh gem,esa(vlﬁacaniel arsplifiet! [withehegpvy nﬁ@lsl |lrm§1ese cases the nucleotide
kal o cillus
seaugpes pedisgdip pRIPEr P IR by BBk 18 FeqitBpy spquence
coagul ans, Baci | lus | autus, Bacillus Ientus, Bacillus
| icheniforms, Bac:lllusrreaterlum Baci | | us
ExPr&?FEES’i“%??i?r?ophl | us, Bacill gs subtilis, and Bacillus
thh@gir@éﬁt Snvelﬂtlor& afslor ﬁlﬁtgméoa@combinantee@ressmn vectors comprising a
reptonyces |ividans, an tre S _mur
poly IR QLTS BRI BHATIOD R T GREOTR, 266 et P i igsiationa stop

signdB: TH ParRusirRiclerslagapant .contrel b@meﬁcesahedmséd @bble insay be joined
a Bacillus lentus, Bacillus |icheniform

togeg"[eéépo@rpgp%@“m%nbn@nt ESXOTeSSIRD YE§PS th:%cg]qy lr\cthse one or more

con@ﬂ%ﬁhﬁe’str{&léﬁ &ite&do JRGRGbr insBRioBas dUbdButsH bf tie ﬁﬂcleotlde sequence
al kal ophilic Bacillus. The introduction a vec

enchmgothg peiPeelide pt gy sites |All'cﬁ59atlvp v Irwg{eghq:% se%léence of the present

mveﬁthnerﬁé)e He @kp@s@é& Bg ﬂ%brtﬁw@atggznlggrﬁﬁl&égéeb}cﬁgléﬁee 02 ta?MCIeIC acid construct

commqqng%thg@eq ug@qenlgto(ﬁhw%qﬁat% ¥eqter fpg g)éorqu n %ﬁ{@ggﬁ% expression
vectép'tﬂé &ding 48Rknce 3&9!&55&1@8 i theSasdte é@ih@gﬂ‘\e&bdlr@%’eq&%ﬁce is operably
Dubnau” and Davi dof f - Abel son, 1971, Journal of
|Inke|db4"’é‘dh¢ 8PPIRPERIEFPNEY: seqaences fgr e’@r‘aesétof‘opor ation (see,
ge WA ARHoPYBr nieyash aﬁfv 0é gﬂuﬁi‘pI&mld or virus) which
71 B or conj ugation (see, Koehl er and
can Thoreonvarsatly sekiesiad tof rea?@@itér?arm b}ﬁ piwgedues 1arb g bring about
exprzgﬁorh Ptsfhecrﬁjcieoﬁaé( s@éu%?ic@e TheCAHOREYS e véd!@l*wm&yrﬁcally depend on the

I an, 1 nsect [ant, or fungal cell In
compat@lfﬂléy péd\%\g%é@rt Wlﬂ'n H@ hesitcaldnio W%'C'a th%h@%{?f '@etPI be introduced. The

vect%IFsUnq%} be %a’t‘%leglgﬁ&fﬁf lar PEAsHfigs the phyla Asconycota,
I omycot a yt r| I onycota, and Zygonycota (as

déhe wectobmammwt)mpr@@uséy renllﬁatlng,\@g riteh BMECteN whigh §x1sts as an
xR i B, Giikon YRS MiRSpetdR o Gfbmosorl rptcation
e.g. el | plasmithearCoenteshmmcasmel t ddment, Hammmmmé?mﬁl or an artificial
chro és\?@gmuﬂfieﬁve({?&%a}§%@@%¥% r;Q Fof%?é?fnh stelfl?&bhcatmn Alternatively,

preferred
the eeph@rahay bdrend whighl wh@shtroéllmedl igtoethg Qa@tce&,éﬁ integratagigpto the genome
a d S eRRYSwiBRSE has b tegrated.
and BfEioe cloapltdy | DT SORERSBRISHCIALMNERTK s locen imegrate
bel onging to the Fungi | nperfartii (Bl astomycetes).
Since the classification of yeast nay
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change in the future, for the purposes of this
i nvention, yeast shall be defined as described in
\VBanﬂgyBand ACtIVItIeS of Yeast (Sklnner F. APCT/DK2005/000725

Fu grggqgia,l 6|smg§”¥ﬁggr grnp §§'f“i‘(£8" kﬁso op moi@g@?tbrsl U BlﬁAlg@lgthlch together

contil thepoef BNrew msipReducethetoytr@agendds of @rl host $el or a transposon may
Candi da, Hansenul a, Kl uyveronyces, Pichia,

be L§§récharonyces, Schi zosaccharonmyces, or Yarrow a cell .

| ITha veelks Bf Blegiresht AFBAGAN plefaalig @shtalhosie &einbrd Selettable markers
accharonmyces carl sberg&nsi s,  Saccharo

whichah Gl S25% Selagian p TaRS CHBCHSals 4 PRdabbaarker s @eng the product of

whlcﬂ‘pkdﬂfvio%ﬁl for bSdidaF OACRSISKAreY esdistarizC N AEARY &Rsals, prototrophy to
nor bensi s or Saccharonyces oviforms cell . I'n another

auxpfphsp2ng Beriks. aspect, the yeast host cell is a

KIEx¥BIeBMYCBSctEmf tsec®ld mdrkerant MBS daPgEndY abRY B8Slius subtilis or
aspec the yeast host cell is_a Yarrow a |ipolytica

Bacilap | IchpRiTosFiS, Halr MABHEES PHaFe  FaRFTa BRARIC [asistaNrgsych as ampicilin,

kanQr?\?éln Céﬂlérahr‘éhénlf:é” &r@fﬂé@%ﬁné H:!mén&e@wtablg' rh&RBRY BHFeast host cells
ung i ncl B | arfent ous forms of

\H|§|’3ohEEan§f¥§¥ aMgﬁa ooy c and URAS. d@plq@@pl%warkers for use in a
fllank@%‘u%""‘ﬁjr{dél Hosicell 19 de, SHR' 8le n&”%’f thd QEEW (Eé@ﬁ@hldase) argB

are generallychar acterized by a nycelial wall conposed

(orniikine Harhamoteansiaresss, bar Mmphlaﬁﬁhf'@iﬁaﬁﬁetm&ﬁa@nﬁph (hygromycin
phoﬁﬁﬁb%r%rﬁéle?xmgﬁl (Mﬁ@fécfb@rubfégé) p\ﬁé %r"&lhl\ﬁ@ &bﬁ&!dﬁatesd&érboxylase)

natlon and carbon Catabolismis [1g

sC é%!ﬂfétﬂ @demﬁtrwﬁ@raﬁt ande@*/é@a&anwa@hamhntbw)eﬁt welé @éhequwalents
kS SARFANCOY B (S0 14,5508 b 26 Byl o pnes of Asparts
nidulansas Asaeloie's oryzag ané thembarigese i @tréptpéwca%@mfoscqowes

fi S S |

As-ﬂgergélhltt%sdf )ltl%g %ﬁs}l fgl\/l@]ﬂdnBFgfirgbl gc{og:@ﬁ‘ dtelement(s) that permits
integratiorp of thepssictor mj}@ﬁ]e hass cellm benemse ocﬁlytpn@r@g@sc eplication of the vector in

Hum col a, Magnaporthe, Muicor,

the %L’ﬁ?@gﬂ%ﬁ%@é@i@?ﬁ i masti x, Neurospora,

Pdec irtegratiers jnt@dind bostl dalingerPine dhovbeiet Bay Phlyedrt the polynucleotide’s
seq dcBBHEESing 't Pﬁ%ﬁ&lgééab ide %9$h§%ﬂmlelléﬁ%nt -gﬂlt%r DS Sor integration into the

Er MDASCUS ypocl adi um anetes, ofr

gendme cliyo hematogoes | or rltharmtugpuprreccynbleailoamspédiernatlmiy, the vector may
con%&%%%%gyﬁuéémggﬁe@@t&%g %artdlhﬂseétl A?%?lf)ﬁ'bg h# oggus recombination
mtoAlsqagegmr’hé wé tmapoﬂiloemat aAﬂpese@] |Iddat|<sn (s |duhanbromosome(s) To increase

O

contaisa soffibient surabérud aucleio deadst such a8 tksto TR0 basm pairs, preferably 400

Fusar,i u cro I (i um cul npr.u .
to 16308 Bab pafs: AFAR et T 20T 5 G ahH RS AR WHRRTHAR @ high degree
of ldwtlm\mﬂ‘pﬂTeumrrdépsraﬁrng,ltarg\ﬁgiﬂqdencé:tmsmhaune they probebility of homologous
rec S5 fgilr%nmu rﬂ%tll %gg??sﬁ{ﬂe r%% W%]ut?ﬁog’%ﬂ% gygﬁc‘;’ﬁa{hay is homologous with the
targepssquiehee medmlome d#id hostsoell piFurteermord;ul@iritegrational elements may

torul o Fusarium tri chot heci oi de r Eusari
be QRHEIRRRI QeTIoounY HBPGE SHOEHoRT DB PE AT ik hepiector may be
inte@nalaﬁ{ﬂﬁmtthelgeﬁmmg af the ekt cmu Hy nah- ra)najl@gdcemd@:rmbiaaﬁmt a,
si s anei él na %orl opsi,s aneiri

%{0[ &51 qng us replication, t’hecéerqt oMY grt@ergqqm\péggem origin of replication

enaﬁlﬂfgl per vamed ® mc&wldnit@onﬁﬁfslypw thepisdst dell bl quesstion. The origin of
or Cerjporiopsis subv

repl@a@qrr r%!rag glsalrpzr Ubréj @p}lpg}pbyem ing, K NOMQHS £H) ?359 ion w%c% functions in

a cellnSMeeBfm “bitih @ﬁ}e@lldaﬁﬁﬁ’gbﬂmmlm&atm”%‘%fmed herein as a nucleotide
Mycel i opht hora thernophila, Neurospora crassa,

Peni ci | | i um pur purogenum Pha2tfrochaete chrysospori um
Phl ebi a radi ata, Pleurotus eryngii, Thielavia
terrestris, Tranetes villosa, Tranetes versicol or,
Trichoderma harzi anum Tri chodernma koningii,

Tr| choderrra I ong| brachl atum Tr| choderrra reesel , or

o o o I I T T T Y 1
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transformati on of the protoplasts, and regeneration of
the cell wall in a manner known per se. Suitable
wonroe@dunes for transformation of Aspergill us 2a@/DK2005/000725
Trichoderma host cells are described in EP 238 023 and
sequeres thghealflesp plasmishor veplas (R iR} o¥VQ-he Nat i onal
o@fbagfénﬁr‘&%ny%f\ rgélrcaﬂd’r‘? Arel hé&d origitis toiﬂbleﬁhcatlon of plasmids

met hods for transformn usari um speci es. ar
&

PBR32% 4G 190 PARY GI7apBd AHC 1, Perodtng cenigating: iny7¢0fisgnd PUB11O,
pE194ap$AY&c9%{n93>A§/?m a@ﬁxﬁﬁn@ﬁspl@a%ohf@)s%/mfsmd USI ng the
ocedures describ Becker and Cuarent

Emn@@ﬁ of grigins gﬁfppgq:aﬁ@ﬁ fonpse in ayeashhest @jh Q{@ th% 2\paigon origin of
e il EHeZ R6n of ARS4
repllc@%ﬁ Akgigﬂﬁ§4wﬁ’1|%g%\’ﬂlt@§an@2 SJ; a%g%rﬁ%é@r gggg 1Ianc Udﬁ%l no
and C¥NPk; Ito et ai, 1983, Journal of Bacteriol ogy 153
%ga?npléé‘ f &Z‘gj;ﬁ‘segf rBblj c%ﬁom udetdfin a'?fé?ﬁ&ﬁ&snﬂﬁgé’lfceﬁl E% AMA1 and ANS1

I ona cl ences USA 75 of
(GempebdlictIBh Geree %@ﬁt Guierent abn1%ﬁ7sé\lucalfaﬁél§'8t%ﬁseamh 15: 9163-

9175; 'th@?%éé%r) PsQGHH E‘ch% m Fq%ﬂﬁ'éﬁ% éHnsErU@tloW &S&é’émlds or vectors
conpri si ng vating a ce ch
compiiisirgg \ihe dyengpearf (benaq:@nmilpmﬂ @cgq)rdmgoghmmgnqth@ds dlsclosed in WO

00/24%& ypepti de, under conditions conducive for production
t he pol ypeptide; and (b) recovering the
Morqweptqnde;opwtea polabligicotidaef dil presentdiventien gl inserted into the

host C‘?E nc égseﬁﬂgdﬂ@ bF oP'Er?J t:)%ldgig{r %A r&}rre g ltﬁ)%j@c?ﬂy number of the

esen nvent| on a t hods
polynmenxﬂde icag ba qbdﬁqudetptlntﬁgraji‘ngtdh teapt ewcadditiomabeqnyo the sequence into

the h8%ng?l Sdoeﬁg ?grco ! vnle}{‘@ Hrgn%n 8&@@%&?2%1&%‘{&%’ marker gene with the
polynyntdofige pthete; c@mato;@ﬂahrrgeempbﬁtemgoméaaofo(che/pelpchatl@ matker gene, and

theret&%ﬁﬁ@nﬁggéﬁg%i)ctggrﬁo y&lgrclggf’i‘ii ez:ab%gsrggeﬁéb?%ﬁ(/c&%é/ cultlvatmg the cells in

the preseneeios tHegadmpprizts selectbblegganthost cel | under

ndi tions cond CIV for .pro tion
E@ ¢ yEFTIHES YR é Igtagee tﬁ%sglgﬁghﬁ g g%%rrbrég e 8PVGnip pFqnstruct the
recom’mmalneekprdesnsleqelﬁmeofhaa|pnsgseat invest®n araevetiukredwnote dane skilled in the

e e ecomgregionof SEQID NG 1 ,
art (S‘?ﬂﬁgrge'n%? Wé’%grﬁ%/%nﬁbhg ﬁu@fﬂlde sequence encodes a
pol ypepti de which consists of amno acids 1 to 42 of
S ID NO 2, and (b) recovering the polypeptide. In
Host LBBS hr oducti on et hods of the present invention, the

TR gfestéh?m%i?ttoth\ﬁ@oﬂﬁlaltés tatre%ambmﬁt hﬁEtdcte\rL]Imdcﬁimﬂerlb% dadynucleotide
production o epti de usi t hods
of thej peseid Irafpntlomwh'%é)fﬁpﬁvog PipgeOUSl Yoo | TR @881??}'0” of the
polypéd]i@lé@ il AsdforCddhipri¥in i0polyrutfboid@ b th§q511é§én®ﬁnventlon is introduced into

rge-scale fernmentation (includin ti nuo% S&B
2 host gl Wathahtheofectop|s alcieiies 408 REATREPOR ntegeary o yeplicating

extra-Sfrohidd8shl ivakiof &&NBSYAbSd R fep! MERe itBrma "ﬁbl$tt asl eencompasses any
medi um and under conditions allow ng the 8 %‘?&ﬁ}
progefy oh@ BREAELS8lbahifunel idestiah i the rerent oelt t%tkﬂaésthat occur
durind’k‘%‘ﬁeaﬁd?\ aThHl dhdfek S thokeadll Wmdﬂo%nléiﬁémxte?ﬁ *Bp6RT BPGh the gene
nitrogen sources and inorganic sa usi ng
encodiiipibe doheeritdraid ifssaURe-art. Suitable nedia are
@ hbabld rhayhe Qﬁmﬁf&é%lcﬁdb?@édls% %. ?r a'ﬁdké?ﬁbt@ r&ReHdRunicellular
according to published compositions
microgrgeRisty Gk, dPUkEROANeri can Type Culture CoI I ectl on).
Ufsgﬁjh%n%LMQ? Pﬁlérg@rgbﬁlsﬁﬁcér%t Séjctérﬂa‘i Qelid @uBltds §Rin pOSItlve bacteria
um e pol ypeptide can be recovered direct|y f
includinge ket 0ph lInitedhdopon y Bapiligiecels A&k s%%ci’/éisec?’kQ’qphﬂ% Bacillus
| t € BReHINP P USHE Babils I
amy lcﬁgu‘gcfg@ec%egglc@fsgg} e?r/e%lf hBééy E’En@\j\bﬁﬁﬂaﬁﬁ tB%e art that gre coaguians,
specific for the pol ypepti dex - These detecti on net hods
may i nclude use of specific antibodies. For exanple,
an antimcrobial activity assay may be used to

determine the activity of the pol ypeptide as descri bed
her ei n.
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The resulting pol ypepti de may be recovered using

nmet hods known in the art. For exanple, the pol ypeptide
woayshsoecovered fromthe nutrient nediun1by PCT/DK2005/000725

conventi onal procedures jncludin not limted .t

but
Bacilluge dautyd, udiacillen, lenfus; r Becitys  lckep! 5F1%0n B2 V%ymﬁgifﬁﬁkj{" Bacillus
stearofePRESAUS CBaciflls SUbBRS, RirdaBa&i:s TheErinyinsie ok ladsﬁre,lﬂémj/éui; cell, e.g.,

present I nvention may be purified by a varie

Streptcpmbwdmcwskamévﬁrqntpmﬂ‘e%amf”ﬂ?%c PLigFay egaliveraeaa s £, col
and P%Q%@B%%@%fgﬁ@%hﬁre(‘@rr& aspddh BECRRAGRI habf tall iva Bacillus lertus,

chr omat of ocusi n‘% and si ze excl usi on}

Bacillus| dehtendipimeis e Beoillys séearoihesmerbilys., opRasiliust syl cel
preferr‘eﬁ%%h &t file C?%c%‘vé’éélpig)an i bHi I%"E?dcﬁlbs Sglo\Ub' i ty (e.g.

recipitation), GE
Bt maodu@wn(cs‘@eveoéorgnto @lbéﬁ@rlﬁl hmﬁie Fell BaYi tﬂﬁ ms}ance be effected by

protopﬂa%ﬁn%ﬂi@g‘g ﬁo% eBY g‘ii} chaiid ghd .coXehl v i mbRESIar BBMeral Genetics
ant s “The present | nvention al so rel ates
168: t0-&1%)r alsmgenmmp@eamellqol(m &gy tYoupe an@ntPigan) 19p1.cyournal of
Bactepﬁ%p o th 8&5‘3&? e ri?&dﬂut Bnd DidoRldions eHaANCRYUmal of Molecular
ypep

I'ng a havi ng anti m crobi al acti vi tu%’
Biologgf56t Be9-22¢% @mctrowehm (aees 6. gasShigekengranssDawer. JPeRfeiatechniques

6: 742-%1‘31)%}':%69@@% &?(sgg égg%%h%%ﬁd %H&ﬂ% {98%5 JoUM&! of Bacteriology 169:

y'pep overed fromt l'ant or plant
5771 ma?l&) Alternatively, the plant or pl ant part

‘E hgﬁ",tm q%ﬁ%hgls{)eo%o?%g‘g%{ij}ge?tgg&gg?g' g;pa)ﬁalpemb’?%lé‘ﬁt or fuingal

In another

ovin or fe
cell. e.qg. In"pI‘OVI ng nutritional val ue, paI atability, and

h
%aafg[ﬁ?&lrél:cﬁasfef:gﬁlié éélﬁicdlﬁ% ral‘f&rgrcga‘ﬁ%l g:uﬂg %lgtdd's%ﬁgggetlrz feludes the
phyla dAssdnjycota, rrBesxdlotrwbelﬂonﬁhlystrl@amym’mc eny. Zygamptes (fs defined by

Hawkraites! ol APafarl 57 BREY e AR CRRCAth) R atith Foos, cas

Intern&tfsmRET Hhﬁe@tt;aSl%TesﬁuChrrﬂJSldQ@,rUKl)laﬁ walidag gheaDsmyenty. (as cited in

o5 92 Bt L ) SR PN TRt . 1 o

supraguch as Iupl ns, potato, sugar beet, pea, bean and

bean, ruci fero nt fam |y B
BB e i A BB = PS8 BE s v
|ncludé§| @dc@@bdfﬁ@@'lou@f@’am S(Ehéd&ramaﬂaie@l Saasihaispamenﬁxeamsﬁs and yeast

| ant part cal I ave
belongag e s apeted (HpsSRucatRY. | SAFE, e reysga{ll bF veast may
chang@qm@mé fuum@ fdresepPPbss ofeth. mveapord geastsshaiteeogefiigéd as described in

cular tiss rlste Spe
Bloloq:y] g@ﬁ{ Agé\(/{le\%eﬁ%gagtnéﬁ er, glﬁéh 2assinpre, ;%M grgé Javenpod RR., eds,
Soc. W@aléﬁefrfél S}Mo@&bm%rie& Nd/®¢m98038 per OXI sones and
hﬁ%ﬁg&%&nﬁg&gaﬁlﬁ? oreggggéegq d to 32 at nI a{j‘%ndlda Hanse.nula,

KIuvafo'n%@s Pighi& S CAFORY cbS) Sw/zasdidcﬂé}bn@’ééi .or lMdﬂ@VWeSc@,ll
E)ant parts 'such assemhchsgaes anéiﬁ F 1sh
ns @l BPsld Predereg APRacht Wer yrastihepl eall iSof cC ﬂf@myces carlsbergesnsis,

Saccﬁd?&%%éson cBFFisfleS O SAUBHhMAT/RES p'oﬁé&aﬂ@%t S ,Saec@aromyces dougglasii,
enbryos, endosperns, al eurone and gds coats.

Sacoharemiiersi KMVaH] roACRBAIORHEES A0S e SERR A AVERS g cell- In

anothEF1 Fno@f BI%%Weooasp%b'P el edit hostPtelNg aPLfverompcePhéstcell. In another
The transgeni c” plant or plant cell ﬁxpr essing a

most piﬂf%%bﬁﬁ?ét dte Yemet hesd salhis 3 Kareia BrPlris? 45
W%th‘é?trﬁ&e' &e%‘h‘é@r SaRee WetngRtiRdTeli NV filamenfisus fungal cell.

he plant or plant cell is canstructed

Fularwwuﬁscf@rwglorlraﬂudega"ofﬂam@ntow ferms,qs s sikslivigign Umycete and Comycota
| | h )es tdLRNfuUnBE @re generall
(as B R PP, RISt e TMRRLLBT gl are generaly
nDdlfled plant or plant cell23nto a transgenic plant
or plant cell.The expression construct is conveniently
a nucl eic acid construct which conprises a
pol ynucl eoti de encodi ng a pol ypeptide of the present
i nvention operably [inked with
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appropriate regul atory sequences required for
expression of the nucleotide sequence in the plant or
wobheostospart of choice. Furthernore, the expresscnmkzmﬁﬂmwns

construct may conprise a sel ectable marker useful for q
charaofesiredfayi sgyReiat walk FPEPP$RACHF R celwg)sgxgpgg@lqhﬁosan mannan, an

other® 28/ fe%CEOI AR chfRBs | m\/%gé%tn@éj @mhq%ﬁmﬁﬁlcélﬁngatlon and carbon

necessar or introduction of the construct into th

catahsiligmt 1§ rokjigalelyi eAraPidie It ¢iragle pEIELRYA TN yeasts such as
SacchBld) nf%téstcb%sté%t@ B¢ bh@dlﬁ& ot's BAikelluERenA1081af&8 cBfbon catabolism may be
regul"atory sequences, such as pronoter and termn nator
fermemigliences and optionally signal or transit sequences
h§allostheeNis an A '
mﬁeﬁé%m@aﬁ% pr tcﬂFeoeéﬁg?:lé gpqurf%ﬁ%tggﬁlr 28 JostieBRis an cremonium,
Aspesmmes@ereobmﬁ/um,nﬁq lera,hEedngsiopssi EAPHIUS; Hedrpdtse Cryptococcus,
F/I/baesrt%’lﬂ r}g_{ iR YRFRELEE ggﬁ%‘értﬁé e%l%r | Dlye&YdpAhoPRY NBBcallimastix,
itutive or 1nduci b deveél opnent al
Neurssjaaye, o?aeto:leowess pRantigilliam, alﬁlmmeﬂé?hgel‘ﬁe IhlekiactPiregycae Pleurotus,
I d | f OF S
sent RIS FRgDuIPEE, Herh oSS, TRl 8 hpeliiee Taees, o
Tnchextanm esll.descri bed by Tague et al., 1988, Pl ant
yS| [
cﬁ}%}[ef%r?ed ngz%geé:t utﬁe fi e?ttéljfuﬁth%% I’ﬁ?ég [:?lf %eétgétséen}&/llus awamori,
Aquwglﬂmmtﬁamlgaiys bAspezgitiug Fftoamms eAspelgillusl $8®niags| |Aspengillus nidulans,

Aspeé' @u%%ébr %rh e;@(lfse&y%e %lél 'In %a&% rﬁ@ﬁref?@ref%ggect th8-filamentous

fungdl6host €ligén aslamrmmc bpctodrotoes,s Fuseyiutre cefeafis.ekasgsi, cepokwellense,

r onm fro ora
Fus R e L B Ml NG 7 99 retorosporm
Fusa‘m:m n&undi, Gesatium DXy s2oreR3 (Fﬁ)sarlum réticolatumet Blsssirium rosekm, Fusarium
sam Sn‘?ulhas uglglﬂ‘l?' S%%grcgtsfétjel{’lm L,Ssélgu S d%roﬁrlclr]r% € o’rmﬁtﬁgﬁum ﬁulphureum
Fusdin hﬁ:ulgéwm ekisariuprtotiatheioigsy buFuseyiuor verlebatwmeell. In another most

T N T
aneitig | egHporiopsé ambitinee uCkmmwopsiee bapegitai nCgapmiopsiom gilvescens,
Vi ci a, faba

nrad et .al ., 1998 ur nal = of
Coripipenis| Qggraa. FaRbwoRS AUpbbnbBPoTPsh SukREl g Corioriopsis
sub\)éﬂﬁbépafam Goprifishegineteus) . Coﬂ@&S hﬂwwﬁ, ahani€elbl insolens, Humicola
LR O W CER TP O

purpﬁ%‘éhbmc RYapEmtRdetd %molsﬁomhbﬂ Pfilébia efa@ata a%leudemsrerp/egi/ Thielavia

WO 91/ 14772, Furth
o bt Dok S PR RS rchoderms

konihdif Q'n@ﬁode%‘i@tlcﬁt {bfyshiatlim, Fticiddermd Re3ei, Bt Hmihoablma alidggtrain cell.
102: 991- 1000, the chIPreIIa vi rus adeni

nﬁvéﬁ;alt Fellsseavade e pmefioP¥ra (RIPEFSS aw'wwfﬂ@p'ast formation,

trandi8atioR! GHthe Wcﬁ%zélt@ran@' rebetatldi ofGhe 98) waldin & hrranaédikhown per se.
ene pronoter fromrice

Suit qeeerepeqiuraﬁofoeét?étsmrmeai%fét%aé‘seérs”’U%a%"dé%?fﬁc’w%?fma host cells are

desciPeAdn 'F_TFdQQB kbe thW@foW eﬁbllcrﬂ%ﬁ Phrep@h§é of M Rational Academy of
pronoter (Xu et al Pl ant Ml ecul %{E Bi ol o

Sciengas B4 81L,1|4§Qm1§@4 tﬁ@taﬁpflq)mﬂéq s mgeFﬁgynum species are

deséi1 'e@thCMtafa‘?@ér”&nélS 1D8oh Ehel BRRYALE! Qnd W@U@Z(DWBW Yeast may be
terations 1 n salini t’gesor i nduced by exﬁ%&«'{l

enous
tranefppmecte@segttb@ arRsedunen fAesgaled, by Beeles goHSrBRIEnte. é¥ gbelson, J.N. and
Slmgﬁ hanoLgitds; Séw&’@ ﬁf‘?’eaé?@é’ﬁet:@s%ﬁ@%l%c&féﬁ BIO@WM@WO@Q ®h Enzymology,

absci sic acid, gl bberellic acid, and heav al s
V0|um®r1@ﬁfotp@r1%21h%7ncé¢a®lneﬁe?fﬁ3$m‘jﬂ0alw berigs £a toa/ 1983 Journal of

Bact%%}ogxe]é%' O/B8! aff i ap oPf 187 P PrsesRlingdeoPthet Rtional Academy of
pres Ihventron in the plant. 'For instance, the

pronot er enhancer el enentmay-de- an intron which is

pl aced between the pronoter and the nucl eoti de

sequence encodi ng a pol ypepti de of the present

invention. For instance, Xu et al., 1993, supra,

d| scl ose the ‘use of the flrst |ntron of the r|ce actln
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conventional techniques known in the art, including A
ro acte r/ mmnmedi ated transformation, virus-nedi ated
wonremsgsonBmat i on, m croinjection, particle bonmbacumebgs/000725
biolistic transformation, and eI ectroporation (Gasser
Scienses 41SA 73:9880- Sci ence 244: 1293; Potrykus, 1990,
Bi o/ Technol ogy 8: 535; Shinmanoto et al. , 1989, Nature
338: 274). Presently, Agrobacterium
Methpdﬁm‘fé’crbéu@'l%di ai ed gene transfer is the nmethod of
CH ;?}% m\)gﬁﬂg{ %51;] P?atteg%‘ﬁ%%dg f&H [9’98@011(5 Qrpol?pé;ﬁM'eQWthe present
see as an

per oort Pl ant™ Mol ecul a
invenBpio,| @gypr@g (ab cagifyatinga ealh vﬁuc@dnb@ wildslype &rm is capable of producing

the ;%@Jé)?#% daé%ﬂ&r@m ?\J&Qﬁ%r%rgguctfohaaﬁfﬂ%r 'E%Iy‘p@ﬁtlde and (b)

‘are often used for these ants. Presently,
recoveriag rifet holgipeptide.hBreferablys thpeerliispf Elg gensR Syeder. and more preferably

partl cl e bonmbardnment (m croscopic gold or
Euro ung%%tée;’ %@?tl cles coated with the transform ng

DNA)
ofheepresgmirinventien also mla@e\t@ meiadg fenrpgecing emplygerfide of the present

mveni‘h% %%rﬂ)rg}s%gag%ru ﬁg | ‘ég é@ﬂgﬂd@f%ﬂ?@gﬁs {:/%@éwe for production of

the palypeptikmznd @i) oédb@enmg)tmg;olyp@ptmm 674). An alternative

it o5 a@in R A2 pEb B bte o RletTRBAGO Bqlind BREApAtide of the present
mvermlbn corh98dng Féi)aimitIVMIh@eLhoat cg whdﬁyypoﬁdmonsﬂ,cm}iu&gg for produc’uon of

t
e Rl b RE R8s MBI Db BRUERGe o e
one mmnanattle@l mall'llre pdwleethiﬁ aodisy sagiar df BEQ B Nex hodgerein the mutant

rt
nucigiige saape e SraRLTyn e YPer L Pl P il o 43 of sEQ D
NO: % ahegb) r@ﬁox@ﬁn@ﬂqeepdlyr&aptudetrl ng regeneration or in the

foI ow n ener n usi n | . . ,
41? é’ﬁ% ﬂ}? q?ﬁﬁ%( \%esgg g\{érﬁlon fﬁ%};r%llg gﬁes%ltlljvc?ttesd in a nutrient
medIan §u1ta©lesmeprcfduct1@xof thieopolyeptidee usieg ecdthods gejhbndygn an the art. For

exarilf e £l L o] OREDBECI A BETo b Biicioaiag taroe-scale

ferm@rﬁt@ﬁ@rﬂ(lnd:hﬁt!lrﬁ@écbrﬂlhuﬁmrmatchl, fegl-Hadoh, @ubblld/siaierfgrnaentatlons) in laboratory

or mﬂlrﬁatgn)%lg I?rléugre @Z‘Séﬁgrr 8' %%@%gﬁ rﬁi&? conditions allowing the
polyFeptil&its be l@k@*es@&i arVd/szOrbterh e H@I‘(&,ﬂ;t%tlom takeablaoe innaceitable nutrient
condi ti ons conduc roduct i

medllyg] %’gmql%carlé%are%51ltrpgg%ggqrp%aqqglgo%n&;ps&gf. i L&ng procedures known

in th@oanossuurtemres medfa @f@%ﬁéﬂableﬂ‘?reﬂi b@rﬁnﬁhﬂ@l sulpidéresort may be prepared
nposi tions, such as Ig%z%r maceut i cal

accopdprpsPHRISEED SPTREREP D (66~ ( RecHrFIEger o 6 drfian Type Cuture

Collé%’h@ﬁ)er flhy ’poFy? t%@%cﬁétéﬁlmtcﬁtm puiestheddium, siee polgpeptide can be
ypeptid he term "enriched di,cates t

pol [ at 1he
recoygref iAiteEbbiram the tmeaiep. Jf th%eolmagﬁ fighSarieltdb fan be recovered
from'cféﬂry%%ﬁ:%d e.g., wWth an enrichnent factor of 1.1.The
npositions may further conprise anoth

p'lﬁb@ mbféa@tld@almay be deigstedgesiid, methers KEOWR Iyt a1 ke specific for

the gé)l?ﬁéﬁlﬁles a0BRke dSRIcASMBHOHY Shayd HcludleCtigdd bRkpecific antibodies. For
epti1de exhibiting antimcrobial activit

exarﬂ@e‘ @édaaﬂﬁﬂlv@blahﬁ?tlw%@sg@{ maYeRe Wed kR deip anne the activity of the
polyﬁér}ftfdg'a%tde%cnb%a Hepgun in the art. O asses of

I biotics include penicillins, e.qg. em&#kinq
p&he gesulting olypentidecmayibe resexeried| ysing agtReds £pgwn jn the art. For

exarﬂﬁgc'tﬂ\é ﬂbgﬁ@aﬂe‘:'rﬁé}) Be Rlcbvere®@ SRk i thei ArieM medium by conventional

h bet a-| act amase 1 nhibitors
proceélpﬂeal '@ledlﬂg,nbu’( &oty limitefl alel sentrifispEow| f"Hat‘%fqi‘ttré‘ﬁ‘i'% spray-drying,
car bapenens; nonobact ans;
eva%&‘tﬁ&ggﬂ @%blpges; "tetracyclines; macroli des;
I i nconyci ns; pol ynyxins; sulf2%am des; qui nol ones;
cl oranpheni cal ; netroni dazol e; specti nonyci n;
trimethoprim vanconycin; etc. The biocidal agent nay
al so be an anti-nycotic agent, including polyenes,
e.g. anphoterl ci n B, nyst atl n; 5 fl ucosyn; and azol es,
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In an enbodi nent the biocidal agent is a non-enzymatic
chem cal agent. In another enbodi nent the biocidal
wagmmoso'ma non- pol ypepti de chem cal agent. ThBCT/DK2005/000725
nposi ti ons may conprise a suitable carrier mat

The eahrpertides &ﬁéhWS&PEB‘V%WEr g8 b2 Ryifed e dér'?%?fypmcedwes

knovs)ﬁefﬁI fhleCarf ARARIRY, Hut ARk IiMREH R ém@nafbbké'ﬁhgf(ég ,aibn exchange affinity,
peptides of the invention to the desire

g b hehremRsIRsUSINgns 2R eSitRs cAChSIoR) SRAHATEIC THioedures (6.

prepé’r% l%é’%%le@f?lc%ﬁfﬁ’s%d)t PR PR sdMEbilRY Q@@r eéinmamaﬁ\cgmw ﬁﬁampltatlon)
hods known 'in the art and be in the f

SDSd’fAQ\EJ o extiaetiona (sey @ mpsE Bﬁr/ﬂqaapnq Astard@®son ﬁ@d Lars Ryden,
ed.topso'mphbugﬁe@omawcsrk%a@fy be in the formof a
ranul ate or a mcrogranulate. The pol ypeptide to be

|ncluded in the conposition may be stabilized in
Planf€cor dance with nmethods known in the art. Exanples are

gl ven bel ow of preferred uses of the pol ypeptide

c'ﬁmmoeasenfolnseroifont also irelotentto @rirarmpgenigadaeplant parg or plant cell which

[
has tg% e %&gdﬁ%%d%gfpé) V\#léﬁf&e%feqﬁgh%e oégl?é?@h%%rbo%gptgﬁqﬂvmbg antimicrobial
activity D the preserdnnvemgon &sias tofexmetsh@cig koo the ppbree@tldte in recoverable
0 r [
quarifip gt e PP RRRHET pErEaRRled RHEMa Blol B Aadthart, Atamatiely, the
plamam plamt(nadknoatanaog ithvet te;comwrmentapnlynﬂpbd@ iyl bewleyl pﬁ@muCHégr improving
C 0 j

the aﬁ'fyaﬁf af?l norg%g%aclgér'm§%ﬁ§ngﬁ*ﬁt'%@s\}t§&%f bgllatagg{ty, and rheological
prop@r;tnpsp@tb;destmmn amteutritivafpobsus syst ens such as cool i ng

0 oo SRR UBE o RAGHABPHE (@ monccsy

Exawiptseofninomcnot glamiss axe grasskst eudieask mdaddwchasméhiLee pitassr Poa), forage

h to_ be t
e 3 g ol B s T A, 5925, o5, vren
oats\Wye Clharlegotige, 8oiighoi; aad nalizeqosrppsi tions are useful ,
LS5 ] G558 B HRE S sCATSE s, A, b, oo
beart ahd F@ov@aan@raddf(ﬁ'&@lfer@shﬁléntuS(%nllynliasehea@:e’aegs esucht asonawiflower, rape

seecy Bhd Tie e ied SERBLORHARABR OBt Bl e .

aEkamplt% F pRIAL §art@lgfe1@1@&ntcs|:usmt/és W?ﬁh frun?rﬁeads drentubers as well
ucts, or food ents us e.antimcro
as tg%prﬂj\gggql dissues cpmprl gh %% e. gy etp:l'%qrml égesé)pﬁylii parenchyme,

vasc@la$' tdees amteristorls.,  iSpetitie ;ilérﬂabél'ertbanartmeﬁ&ct?,whs ab Nchloroplasts,
he eye or the nnuth skin i nfection

PR pEHTPPARR. VGO BB PRTEES PR CHOBIERIM yepige considered to be a

planflp&rit. NFakkdrRdref angam el | enaaer théﬁﬁtdilg(rmﬁbors&reeéd to be a plant
In general it is conten‘plﬁtedthat th antl?gcro {eh lisati
part. pblk?B’é';ﬁt Plaapayts $4c 5repse ¢ lssvps apr s Salaleddp (reifige the utiisation

of tfd RRBANM ardl éé@fc@ﬁéld@rgd Ylarit (YaHB) blwgerﬁb@wkérﬂlosgém taleurone and
on any surface. Exanples of surfaces, which may

seedgipatt- ageousl y be contacted with the antinicrobial
pm%ﬁﬁa&d&ﬁ@nmﬁ thé1§c OFE/@Fthé ‘bfbs@hﬁlrﬁéﬁﬁcﬁﬁﬁ@ thé pRIRRG DS such plants,
equi pnent_ used airies, chem cal

planbh@im@eépﬁn&%"%r ocess plants, water sanl tation
SYﬁé Q@ﬁs &id pl@ﬁp&eﬁﬁhtr&"@xﬁf%§ng E%Wpeﬁﬁéé)oﬂh@(iﬁéé‘énﬂmventlon may

pl ant's, ter treatnent plants, and COOIggtOV\B

be cPheirusted iniaceespREe Wi yijeiiads kagwain theeart nipsheTt e Sast o plant cell is
con%r%cté%erg/ ihEorBBraARE '6% or M?)'ré: Qxdréss‘?grf é‘&k‘tr\ﬁ@ts@%o&h?éﬁjoﬁ@eptlde of the
cting or Tnhibiting mcrobial growt

present maerdnonnn@u‘régtnl@ﬁ hwhgermq anc pespraatingoing gepiliingeaogified plant or
pmn{ggl RVEREA B&&p&@lly be used for cleaning

sur aces an co |ng tensils in food processing

plants and in any area in whi2sh- food is prepared or

served such as hospitals, nursing hones, and

restaurants. It may al so be used as a preservation

agent or a disinfection agent in water based paints.
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The invention also relates to the use of an
anti m crobi al pol ypeptide or conposition of the
wonRuersdBn as a nedi cament. Further, an anti m ecomk2hos5/000725

ol ypepti de or conposition of the |nvent
b&he SXprepgipn aeBsHivdi s £OPYANENYY aa”H@ﬁ‘Pc%ﬁ‘iJeﬁ‘P”?tB%t Which comprises 2
poly @i dige | ERchdfg ‘%P“m{) dePddm G ey Q@@éé’lﬁmv&ﬂ@h Eb?)erably I|nked with
fungal organisns or bacteria, referabg)éthgr am positi

appr@g@qt@rrewlattpweswg% fe;qg,xﬁe(é,fg{ ROy |nucleot| e sequence in the

planPrYRERE h&le &f chdlge.i nFmér@BréT&Me bexgisfibnasofdtruct may comprise a
antimcrobial veterinarian uman t herapeutic or

selegipblgryarkertysef derrgentifing host ﬁ@llsdamlgpl@ fheexgragsion construct has been
lnteq?%ltetjh'ﬁn‘ar@ﬁhaéed?x@hé’é)ﬁﬁéde%‘er?ffort Mﬁoﬂ@é’[%ﬂtdf(lﬁe BMsthgst W8 Ghe plant in

e preparation veterinarian or human
question r(@npdajtar depgrststan be QiVdpHpduation cnefecthioder yied) he
t ﬁ'ﬁ o?fr I&B@béé‘fuehégsegu 88 préH68r 88d BaRtitdtb@bequences and
una ctions, prefera ram positive
Optldmdy elgnailor rrraﬂeutsewces is dgtermined| %ar em@plm @t Blsi kasis of when, where,
and thﬁﬁ%P&géepr%i |§38<ta§'}ll%§% 'b@&??re%éd“ ol télf‘uc%eﬂﬁ%eé(pressmn of the gene

mte ubercu 0SI'S, pneunoni a
encaling e\potypeptidebelothiespresand inveRtien meay dres penstitedivelios ingsisible, or may be
n
sord UM Sualls BShe bAAc dnk o QERORENER 880 s et o 0 specit
t|SSL@noefpfaetmavtesmiDaatS&ﬁﬂStmeleaVﬂa mRﬁwlﬁt@W jeolppesst Atk for example,
0 h f t anount " when

doscilbaly IPEI6 8 &g dnAaly i TboRaL 88 SUE PVC e

aﬁbr noretitlivelexpeisyipepthedissS-GaMY hthe mazatubiwitinghi atd the rice actin 1

| nt | DI r

pron&cﬂ Eng%ﬁ U.F%@ (F%\}é:gteltt gf o] 087/ Ssé“g%{ &gﬁ%g!ﬂgéﬁ%r 1992, Plant
Mo. Biotptss 675-688; Zrangr efduic1%91s ﬁ’iamt @ell Bamﬁ%é‘@) rréh‘g@rarspemflc promoters
oy J5Y S BHED et ot S-Sk AL AR b, potto tubers, and
fru1t§QEdwdards i SorGorafzit @9t rnnm Ravokbeatet.pd4d y@ﬁaﬁ@&)e@r dfonn hraetabolic sink

nventi on_ar.e _ad [ o] S | f r
oo BB B P Stk Red B 4 oL sees spciv
promatyr biecht axptheagluteliac plolareid, g:loblﬂmsbelaimimndepmmten@ounnce (Wu et al.,

109} 555 el 58 Ao e/ S ARt g e o4 an

the paky@apseéte proteirt lgene rvemt Viga fabeb | (Coarasl ef &i.ci1688, Yournal of Plant

decre e crobi al ul ati o ast, .abou
Phyggy 158057 1) Bt Rael T S5eSh al bodl pisBAf yBER Bt ot 100, Prant
and TMIG:’HyQIgIbngQKQIB?o bag), thEnstoragapaieid haph driveoter &senBrassica napus, or
any L%%e%%ég%Qﬁeﬁg?ﬂcSB&rﬁggrt gﬁc?vg%?r} éhaem%ﬁtrsa %el :qg %rlgeuoc n WO 91/14772.
Furtﬁérﬂﬁnr@ﬂﬁ@%@moldr nhéy Bt leamdprickid prombter Bacte asmie irbdsopromoter from

rice %lyt!grr@ oaﬁ?t al &%%S,SP}éipﬂ?hg %ﬁ?&ﬂgggé? 1%50 the chlorella virus

adeRAé mmwéh%%raée @aﬁe ipPOrBdtE} (Wiitra ramdnaugging ul godl, yPrargeftolbcular Biology
for killi ngld%r am negat | ve bacte

26: PROAY SRTIeaSIdR aNGi TBRRter FRp 4R éﬁwav%nf fla 1@@35194%30“568"'" General

Gerdlidgd 24 $681672), it \%urﬂi mdtﬁbi’dlél Efdﬂﬂotét £ @D 20106 Plotatd ph2asromoter (Xu
Str eﬁ 0COCCUS &1 neugon

of afy 1950 T Mo S1orBIORY 3255 oD K55 dae Peafgeter may inducible by

abno‘ﬁ&&F@Hﬂwéﬁﬂ@cﬁlchswheﬁr?e@@@h}d}du@ﬁp%ﬁawmﬁim% inSsalinity or induced by
epidermdis, S. simulans b‘%/‘l osus, . S. carnos

exogasiavsly APPlied supstancesahat atkatsningl PrRBPIRseR o e, gesrogens, plant

horrh&Ye& kR Bs @ﬁwle% ag&didi §6|@ra(ﬁ@ %ﬁtibe@elhpééld st frREv gnef[en@m
or predlspose to a m crobial

I nfectjon, s

pe QFABIAEY: epfancer @lem%ﬁdmbplsmuswt%@@h@ﬁe !ﬂlﬁﬁ &pression of a

polyge?ﬁ)“e cﬁrtﬁeg‘ﬂ)re‘é@ﬁ‘trlﬁ'vérJﬂ‘iBﬁfvht th8Blank OF Slhathh&¥) heDbrohddfer enhancer element
I mcrobial polypeptides of the invention may al so

be adm nistered to a host suwd7ring from or

predi sposed to a skin infection, such as acne, atopic

dermatitis or seborrheic dermatitis; preferably the

skin infection is a bacterial skin infection, e.g.

caused by St aphyl ococcus ep| der m d| S, St aphyl ococcus

I
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The antim crobi al pol ypeptides of the invention are
al so useful for in vitro fornmulations to kill
waieteses;7 particularly where one does not w SRCTM®K2005/000725
I ntroduce quantities of conventional anti b {:\I CS. F?,r
may ey @l Birop hehight i nRlasesh PaiwesB| g epromple 27 thg Nicleotide sequence
encddfh\éeanﬁdlﬂfépﬂ@é(opﬁeaéw%thﬁeﬁﬁﬁnﬁﬁiormér% Ruwea/. f 1993, supra, disclose

préparations; or they may be included a s an addi tive
the usgrof the firstinteorcell the r”é% aetfn tagnesto rhapFRe@ResI e
OYfd Qél@(‘fYtaBIe%ameF rg‘éhgsanﬂrbr{y' SBEEpai bl tHeCexpF88sion construct may be
suscepti b ty particular mcrobe to killing with
ChOStehéFOﬁh'fhpfﬁﬁ @Yaﬂﬁbléllnﬁ’tﬁ%eptl des of the invention may be
deferificRed LY | ddn¥irbdtojst ‘ﬁ'ﬁ:bw'b@ateésm@&ttﬁé' @Qn’d etnBEhe according to
experiment al section. Typl cally a culture of
conventiensbtecheiqeesdsnawa initheharthiacly@ing rﬁQfP’éﬁffeJ{””bH]eﬂ?é‘iﬂ frgasformation,
wrus@hﬁflﬁ{eﬁ ' t%s?d?ﬁ%ﬁ?rg rrﬂfchd?rﬁ]éctfoﬁr p&rtieRr b&ﬁba@(ﬁméhﬁ%lohstlc transformation,

clent to a rotein to act, usua
and plectepsnatigho@aseereeiniur! © C,Sqm@eé?gﬁ 15;5},?9 P\qtrabtp% 1990 Bio/Technology

8: 5#é%5fﬁpa‘?ﬁot ?/4 *‘1%9%9!&?@@!38 ang) the level of killing

bes of i1nterest include, but are not
| Presseily, tAgrot@ctariunme fumefaciensapedinted, gerr@rtrafwéermrséhe method of choice

a ; rdght
for ggnteFaQEgrtFa%%fgérm?qdlg?é 3'{ Fla% Fsgﬁ/%RN regl;ﬁtz;ﬁgg dsng Sa“rﬁ)%mg&ts 1992, Plant
Mola;pla/‘ Blovagyi 192116+38) spd casalsatheesed fepiranséorgingsmongestis,, although other
[ S I
tranﬁig gﬁ%gﬁm n%é&%ﬁnére gf{ernaﬁélgﬁ f8|pthes§ﬁz)a81§ grggti‘]ﬂr?, the method of choice for
genarating Yanggesid snor}Qcotssw@aﬁlgbeb@mba@lﬁient \(mICFOSCODIC gold or tungsten
partlg)g%%o%?e%] 'v&lfhcfhe %ﬂgf%h'ﬁ'ﬁgg@/*?f}?f e Hl'&:e{:éylf? <§rpdevelop|ng embryos
(Christompy 99216%31 Jawnal 2 24J5-281; ﬁbmnnqto Hh%#o@urneats O@p?lon Biotechnology
5: 15@%32@@@) eaqzﬁ@ﬁghl&oglf'é:cfh@é ognyU dbgtr?:lé?léf?t SRn al%'rlgatlvg method for
trangdouneatioh af aenpcdis iisisased a)nsqmotppl,asigransforg\ehm’r a$1 de@m;lbem by Omirulleh et

oL {5R5) Bl ey Blrogy 2 B ophi 1 &: Listeria sp.,

e Fgllowing nearetyrhediene she Mrangibrasamis sipavinge .igeorpbrated the  expression

cons{%@%L?rigf’ﬁe%eéf al?rwiJ pqnggbg%éedw vgkib ﬁaain;g;%\’&grgi%getﬁmehqods well-known in

the petl | i0dken thBOﬁralﬁfdamwailpn precagluréB.is lesigded fien the selective elimination of

seleé%’r{ 5%%3?% %Wga(fé%nte?alél%asgr in {ﬁ?eg éﬂlg i : ?éﬁ%aﬁbﬁs by using, for
exarApleUsBiarfornfatiop sithttaoisppdiate T-OINIC t@siragts or sitg spetific excision of the
lori, etc n- bacteri al pathogens of interest

P
selectipn 4r98 bﬁ’%@%ﬂl\q'ﬁﬁac%‘ﬂtﬂ?ﬁoan pat hogens, e.g. Plasnodia
SfThe pfos8nt iRverftidhGilgareltes Brigaods ampraiocing @. golypeptide of the present

mve%?c{g;glpilgllnat Za%o cu vaﬁ%%?{ﬁ%@?&gﬁ@ pl@g I%EL% Cﬁl‘%ﬁﬁ ipc(Jmprlsmg a
polyh@¢ledid81 dHcotihgtd %Iyﬁéﬁhd@ehaiﬁﬁ@i antidicroblze aﬁm}ltypﬁpmquesent invention

fornul ati on may i ven, orall
undwmcpad}%@upa?quesd cRHERS | thﬁePP'@%"rngF ﬁ“dbﬁ) recovering  the
poly gﬁt%ol opthalmcally, intra- bI adder, topically, etc.

or exarrpl e, nethods of admi nistration by inhalation

are well-known in the art. The dosage of the

Corﬁlﬁ&'mt' c formulation will vary w dely, dependi ng on
speci fic antim crobi al pol%peptl de _to be

ad'ﬂ?ﬁnlpsﬁséﬂédlnv@mi@nnaﬁlm ereliates he osiesiions: hSUFD e e PBgrmaceutical

com?t:snﬁgdg' Ebrﬁbﬁﬁﬁ% ﬁ@?ud%mﬁé RIscRORANISA " Pﬁ'éf@i‘bbl)} % compositions

['earance of romt e host, and the |k
are Bmechesi in auchdeskrolyreptiee | Hiegarm f%ﬂph%dn%a*@ﬁa‘ih%ﬁhe antimicrobial
b HedrRéfdaddr o
ao o e P e e et 1.1
into smal |l er doses and adm mmered once or several
tinmes daily, sem-weekly, etc. to maintain an
ef fective dosage level. In nany cases, oral
adm nistration will require a higher dose than if
adm n| stered | ntravenousl y. The am de bonds ~as vvel I

o " o . a
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The conpounds of this invention can be incorporated

into a variety of formulations for therapeutic
wadnierisetsr ati on. More particularly, the conpourds/pe2005/000725

t he present invention can be fornul ar\]t ed i

phig e@{emﬁlq%@m@b%@g; @qr@p{gsetﬁpo&w ﬁg{lequElg\ﬁ\lltyrective agent, such as
an aa@%r%l%io%fd%l a@’é]ﬁrmeiétd&ﬁlelr ¥nfG iR PoFpeRtide extibitiTg antimicrobial

[uents, and be fornmulated into tlonS|n
aCtN&bIandef@éfh Shnyei dhe) bieRia ASEnk ARBOBE FoRNIDIoUG @Y Kown in the art

CIasEé’é’h?Eﬁmbl&ﬂﬁsMhﬁlﬁe JRRIMIRES . ! FEHILIRS G, PMidTRNNS, meth|c1llln oxacillin,
creans, foams, solutions, supp03| tories, injection

carbenieiin amafsillingampicilln, etospanigilies in) eamiiprdion Al bets Iagtariase inhibitors,

cepl-éﬁqhi::s %m BEEELAL 0Bz, t BSuERIROURTbXaRRfinke etc.; carbapenems;
ac eved I various ways, Including oral, buccal , -

monplkastams; pammgbfpaasldes, nttefawrshrmneamawlﬁ?ﬁ,ad&fﬁ%ﬂ‘ycms polymyxins;

sulfoﬁw'é@ﬂ:%g %{E Phégr% henflaf - maIHdAESE! addeRfinomi@n; trimethoprim;

I a epti des of the invention may
vancopytiangts. ahe@oca@ﬁhagesft may iatse s awtlwm%ageatewowmg polyenes,
e.g. %Fh%hbjt@ﬁc:lﬂfB s’ﬂaﬂm@ﬂﬁc A; a‘h‘d s Q8 U hdoh8Poll kétbedHaki, itraconazol
retalnt active oeat e site of inplantation.
and flucopazolenbodi ment, a fornul at| on for topical use

g?{'gh 'eﬂ%dﬁn&h}e{h@tlﬁl@&da@%gght thﬁﬁ%rﬁz%@ﬁc tcR8mical agent. In another

ctive concentrati on dival ent cati ons,

embpdjmentnmeaquai abentisra ano-pekygeRiisieuhentast a@ed’érrpl e,

a S

Wﬁger]égmm}’ r?s mgd/ tc[) *)ﬁ gﬁ@a[tﬂecgrgéfgﬁfﬁrfgfle%%%ﬁ%ﬁmns may also
compiiger ab@itabid ﬁelweqavdmcleoeaﬁabmfatﬁbmrmg the ammﬂmblafmlypeptldes of the

d

inve G Y FebansRiERAR porRtiSo e BbDSs ARBdRH

uSkel pbiypeptidel carhpasitions niayolvd) @repanevin wnmamﬁaswmhemgthods known in

e BEATERR 2R K5 ATETAAL ¥, SR b ! ovperton

compostiioni Hiag reedini thetfben fobargrefhulateed a phictogoeiats. cdhgypolypeptide to be

inclugfceglerﬁbggz%)&pégjghﬁ Frgy&e aﬁfl]%)lh é" rpgcég%gh%thﬁWetﬁé&é w i the art.

0 Eadmples pae adivern belotvhef mefqvmdndeescahtrbepmlgmbtldemmmsmons of the

mvep{‘;qﬂ fb g%%&oegp hegﬁ)oz)ﬁ%%@ rg&%g%% éf' thgﬁla\%e%ggﬁlgﬁp ether conditions
undav WHichcipB \oeripositiah isaukedidtrhayetss dstenhmad; oh ¢et loessis of methods known in the
mannitol, corn starch or potato starch; w th binders,
Al such as crystalline cellulose, cellulose derivatives,
acacia, corn starch or gelatins; wth disintegrators,
such as, corn starch, potato st arch or sodi um

Metb%ﬁ“b%'?&”!??ﬁyl cellul ose; with lubricants, such as talc
OThEBHERSH UMeHtiBA iflio d@nrdidd tolamittic, foWutsimgdihbumypepndes havmg

o i e SO BT RLESSTELUEY e st o

contaffifitiBh %Qada%iér%n%rfgﬁ)ryebﬁl Sl STyBIcall, fsP M MJaqueous systems such
suspendi hg or emul si fying themjn an

as cRBISKNIBISTSYSBIS cRUNTY (RS 41 EXEPES SHoTLER GHiing il dpbricants, oil

fleldg'éna thesbﬂflst W\ﬁ{e’ré nﬁérb@rgaﬁlbﬁls Fekd t@l |b)éQ<ﬂled @eﬁlheﬁéiﬂ\%fr?gr@ﬁlth needs to be
er aliphatic acids or propylene g

contglps Baweyp, Hhe diesant inyRaiom awt 7 el in A Gpplcations for which

knov%f‘?latﬁ?ﬂn#drélﬁéﬁcohﬁ&ﬁtﬂﬁb%r@%@?@ SIS BE PELtEEioRIeMIvBod, latex, adhesive,
ents, stabilizers and preservatives. The
Qluecéﬁmﬁqu§bQﬁiﬁ tl@étlla,t|¢¢th§re§|3f5hcsaé?‘é%'69 a9rfeef-ati on to be
athdl zbsfikildy @reé&b&lo@tdf bedsTQ@ve?%H%%&‘iﬁet@E stit®as lotions, creams,
present 1 nvention can mul at e nto pressurized
gelsacidpeals) §opp$3p3§1anm@p§, sanstitioners, antlpersplrants deodorants, mouth wash,
u gr opane, nitrogen and the
Con% ﬁlghé)qj%ghé%h%g@%g can e used as lotions, for
exanple to prevent infection 2d-burns, by for mul at i on
wi th conventional additives such as soI ubi li zers,
i sotoni ¢ agents, suspending agents, enul sifying
agents, stabilizers and preservatives. Furthernore,
the conpounds can be rrade |nto supp03|tor| es by mX| ng
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such as cocoa butter, carbowaxes and pol yet hyl ene

glycols, which nelt at body tenperature, yet are
weabiediséised at room tenperature. Unit dosage f eCI®KR2005/000725

oral or rectal admni St%%él aon, such s

aHwiss dgq)@ﬁgm@fgblwwggp Widha 'W?é‘ B¥1 Lﬁsﬁ%ag a disinfectant,

g., #ink trdafrhe S TRe Bionk ﬁﬁﬁ\@‘@@fdﬂ khe ﬁn@bﬂheﬁﬂﬁﬂﬁé@tlonsi ialzhtiderspirants or
‘or suppository, contains pr edet er m ne Hgtmt of .the
deod@amfﬁ@é@rtql%aﬂl%ﬁ@daﬁi'ﬁlni@@t'%%f QNtagh E@S%Soﬁ?gﬁ?ﬁ 5! PRk

plﬁ%%‘ﬁ@Fal ity @BhicAiplatedl tHat B ahtinHErobiaOesAaptities BBtheQresent invention

ection or intravenous adm nistration

are wshlbl SRR, S TREInG 08 SV PG 9 N DLl dramples of

surfa@és ayiseh %éyoﬁd\}aﬂtaEESudl Be WahRtied Wit Tile érﬁimlﬁt@)b[éll polypeptldes of the
t her phar maceut’i cal accegt able carrier

invertion aacuieRes] o B1aSaSs SHUPTET AEFEh S ta B 50! Ph%'ﬁrr@am pharmaceutical
procé{%g%é‘rﬁtg wb@lséﬂﬁa'iloﬁ‘rs?st&?ﬂé & ?fb@é’ss@fﬁg ﬂhﬁt‘éoﬁz%@rgﬁﬁp Frocessmg plants,
bi odegr adab or non- bi odegr ada
Watepcbrleyhmrﬁ plmis, e&%@p@l@g tQWB!;ﬁrré'm @'ﬁ'ml%@?'?bpalbfP%Pthﬁ‘élpﬁrthe invention
r dé\ﬁfe t hibit bial
shou% lﬁ:ﬁééoglpa e%n ﬁa?}%sét?%lc%e OlPrGr% clont gllfﬁ ?1rgmtlhlemg microbia
growdmon thiecsustaicalin puﬂsylp@ptl des of the i nvent| on is placed
Lt Rffrlnmrét}’ )?déﬁtl tSf f?fe ihrRohi ALy a88itibhaly bd'@sed for cleaning
| ocal concent cf tive agent i's Increased
surfaces anidveoaking h’@ns@sm f@DdtHﬁ@Cd%tm plame angr im a@hiafea in which food is
I h e ystscal |y
prepg'%gibrqg F\%SEUF Eadé hH?ﬁ%’s ﬁﬂgln@nqotrngé;sy&gdoi%éﬁ fgr human
aldnanilsel bsuispéessy peesehvatinn tagesheapndisigiegtion agent in water based
nf%r edeterm ned quantity of compounds of the present
PaNPhvention calculated in an anount sufficient to N
pTleslinventidre abeselates tofthe eise iof ansantigiiciobishpelypeptige or composition of
the 6}éartlréﬁgaesu%lhr§g§6 ICEg{rﬁ%}lgn%AtlHﬁﬁBblalC@@hﬁd%gldQror comﬁgsmon of the
inventfontrhay prses:mmsedrfuetmeuroanuﬂmpmeobfcmme@earpantfpc goratrollmg or combating

d
i SRRBBHAE, L o g e e B b
t Miee oaipositibe grhdaantaienobiat polypepiiteepit tis! mvemgrphaytl@g used as an

s PN AP O A B2 4l SobHE T, 6 Eompostion

and Eht&hlﬁmbﬁltpbmbbﬁde&ﬁﬁmheéﬂtenm be wseyl iis thesprepaedion siusterinarian or

BRSSP o BB sy ectons

suc aKBactéri of ﬂ.ﬁ'@lal Mfe@’d@hd ahalf@rablg drére ppsitive bactdygiinfedtions. In particular

the TG00 IEHPER B PSSR QHE 10 S6BTEe MpGAng: buPfbt imited to

tube?éiﬂﬂsﬁﬁ ?) heainbaa. and dyyt fitebsis|emagexualyrahemitted disdaises including, but not
rom two times daily, or one tine-rel ease

"m'tﬁ%}%?sﬁ%orgﬂe&i%@ﬂ @ﬁam\éfﬁ%n once a day and containing a

p"l’ﬁ@QfohhpSUéﬂi'thofmhghﬁ\FermOIﬁltcﬁﬁiprlQés antdffeetivergneineof the antimicrobial
The tine-rel ease effect may be obtai ned by capsul e
polypeRtideiofthe inKaRiofi ssol ve at different pH val ues, by

C?Hé %r@ﬁ’ "éﬂ’@dtlvé &INRARE \ﬁﬂléh\/\bsédbb{er@mﬂﬁtlmténwcﬁﬁs wiean @ amount of the
known neans of con

by t he el ease.. Those
antigiraigl| POWPERICPR g M AR apcy ra: SuliSet &8 dndBE ZFowtn of the
mlcﬁég,rggngﬁqsqnfq@ggﬁdnon of the specific conpound, the

severity of the synmptons and the suscepti bili éLY of %he

stFérmenf'@n §|Saée'étyeﬁé%wgun%??émafcofnﬁgs'g c§rreducts such as bandages,
meo@é%VH@HBé’sc' sBEIE a8DE 9., RAtHRIM s tdhafuRhéreh SantiFieideuft @ir products, such as

dosages for a given conpound are readily determ nable
shampo@hose of skill in the art by a variety of neans. A

er%Frﬁuléﬁ JEARE ahfmicRLIE BSIYSELtIHBS oY Shv@in@en &R administered to a host

potency of a given conmpound. The use of |iposones as a

delivery vehicle is one netho8D eof interest. The

| i posones fuse with the cells of the target site and

deliver the contents of the lunmen intracellular”®. The

| i posonmes are maintained in contact wwth the cells for

suff|C| ent tinme for fu3| on, u3| ng varlous nmeans to

. ey - o, . e
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i nvention, |iposones are designed to be aerosolized
for pul nonary adm ni stration. Liposones may be
wonreased’w t h purified proteins or peptides tRar/nK2005/000725
medi at e fusi on of nenbranes, such as Sen Vir or, .
sufferingfrpuiearRredispased tegdnicnabial infesties. /h%lv%%ragﬂgz Rjaypg|(opical, localized
or syst@ﬁ"?'d%?éh& 8h th Qi rReRBFRaNISA, ';'ﬂeﬂGrdb 3ﬂt dai be Iocahzed Generally

tlonIC or zwitterionic

the dogﬁ@iﬁm@ﬁhtﬂmlcmhﬁl|n¢é'r>$hf¢dq€e<#aﬂ“ﬁ|'w&nh?rb“ﬁl' ¢ 5 Utigent to decrease the
mlcrobﬂ:ﬂ gggglgﬂorpﬁy Q?l‘é‘éét on{ 5@%' Gl bphdeastsuiel, &hd may be by 2 or more

tero hospha serine, phosphat] dyl
logs ofjkiflingr dlhe q:mpqmés lof R}@e ppeg;,enbrr@ggppn@fethfgnm, ﬁ@é"&r@%a dosage that
r [ 1)s dont&hplated that th
reduce(%:}ﬁe %lg@gﬁgggalﬂ%‘ﬁ %@%ﬂg@ﬁm%ﬁ? ?%ld’@ effe@ﬂsg?tp s o nandg ated that the
compdsilime rwilk bﬁmbéalmemctmdalﬂﬁﬂeﬁ@%@tﬁ@ar@@sdzﬁ ehysdriBN feing vivo use. The
I YF& Riftingn t
i G BES R 2o QYW 484D BBk, KRb g negat
bacterabMUdlnngSMOgrwvag@edginosaAamcé ph4amyg,‘a5@a%{“g?mgf/$ Cﬁpdf gﬁam posntlve
hor ' S u
e y1) OBl OB oSl e OB U wors,
hyomtemmatlsu& mgé@sr@p@ataetﬂaé reOthsEPbIPCTC] BUgH ﬁfésStamwéococcus aureus,
.CO [ [ r a convenient period
S. epngqurﬁcfﬁeé S?MUIaﬁ%I$§p /P ?%2152 o’E’tg SLisolo sec. and may be
Farntdm&lbna@f tk@tadm‘nx;roblek m(éypelwgdes'mféh@mvgn@n Enayhleg administered to a

host spﬁ%and&)wg t;ﬁrga %n)c%uﬁggeo}ﬁc’ rgﬁ I' Iyﬁg) ng%ﬂf?ﬁ +%‘h afso;megmn;éo dnla or to a
mmrotb@d vaduakiimfgctiomg seahods mgactélhmsvomad ndettiahl ows for the

LR SIARDE) B SRR Bl B BB crmster

to a hustesuifferibd érosliby] retiis pesedoidsy sklﬂnmfeu’mbnmlmhcﬁﬁ alcne, atopic dermatitis or

Sebor'g{eWyeﬁJer%ﬁﬁE%}E%ﬁﬁtb@aq’F E\gb e\g@o genl?aedérggal\r cur]GP t?%t B.g. caused by

Staphﬂb&ﬁfcu@l’etom@rmfo@? iStdphaipeotas diréves; Pagem:saaiénum acrest Pityrosporum
ﬂ dea e variety of antibiotics, as known in the
Ova/ea"r AIaEPeHLBLIUGT anti biotics include penicillins, e.g.
PES bﬁﬂlmicrcflalléﬁ,poméptmeb lof theMnvereibhi :alce hlsb sefuk Kot inl vitng formulations to
car beni ci | | i naf ¢ cillin % " .
o Ao B A T B e o comertona
antibidtieB] Pbi @&émpréemh@basmmmm pcﬁy;@ptldssfaﬁ:tr@r invesrftian ahay be added to
cef ur oxi ne, xa act etc @(g

animah3RE/9R AHEIAS: fo %Pﬁ“cﬂjﬂr 198§1 ge Q‘eytr%?yr ‘% @s an additive for in vitro
culturé@@ff@us ot@&bre\}dnnm@rao@rgnwthpﬁlnywmm tlssmé tuiheme des;

ui nol ones: clora ni cal ; metroni daz
PR
the m&%]’?tioh%ﬁ@‘bb%e@éiﬁfﬁeﬁi EW 7] ﬁl'trSQe:*,tﬁlgf ad detailed Lndlthg experlmental section.
yenes, otericin

Typlc%{l,yda é:gkyyrgsof tge gmcrmbgdﬁ ézgmbmqge\ylggﬁﬁa@g'rhlcrqbllﬁlc uqc{os fide at varying

conceRdtidlseP B aERbd oﬂ%étsujf?i%feﬁtl{d)éllow tHé pesteinnG lausteusually between about
I soni azi d, ethanbutol, strep r?/c;[n and rifa

n
one hopr Ach€8e idy- allhsovighlei RUATeIsRsa afen heny BPURiPSe 14 Bre fsve! of Kiling
deterfitbm crobi aI poI ypeptl des of the invention, e.g.

I nterferon tunor necrosjs factor al

Mmrgbq;segﬁdnferqsg mql;{d@ bytarginof wn%tphggq\rg n@ggtlve bacteria, for example:

C/trob%ﬁfe'r"gpcr@ﬁé@baﬁgpéﬁ descHekichiBSpl, RVER. | 6U; RRY Jaslla sp Morganella sp.;
in vitro synthesis, Using convent

Protets tshadRroAIoRABP- SAIRCHT (5P A §u§y%m$ertwh1m“f’um Serratia sp.;
Shigehd n%’J‘EtP LRBRRRES USES B € PV A Ry ﬁ’@fsnﬁda@‘ﬁ' €e.g. Y. pestis, Y.

aut s nt hesi zers Applied B osysterrs nc
pseudsdaheareiiosist . emjeroealitiep; skianpieslia etns; Featuie!| | §p- Vibrio sp., e.g. V.

c C bstd.t gt RGund Whaemophilus sp., e.g. H.

croRE LY [ IEHED D oy 2GR Flaoruophius sp., g

D-forns) e.g. D al ani ne and- 3 i sol euci ne,

di ast ereoi soners, side chains having different |engths

or functionalities, and the like. The parti cul ar

sequence and the manner of preparation will be

determ ned by convenl ence, econom cs, puri ty

-~ o~



10

15

20

25

30

35

e.g. reductive am nation, thiol groups for thioether

or disulfide formation, carboxyl groups for am de
woéaosasisn, and the |like. If desired, various BCOWER005/000725

may be i ntroduced into the pepti de durlng synt hesis or

influengag, Mgdl&(ﬁyleggfd@f?”a i, 0B BRSE, B ARG ISP BHGR. ér parapertussis;

Brucelfé@pe%@ fér (?—2(:{l S WohBfBocab WS el SlgRIdRE 81C @Y Epatith of interest
make t he hi'stidi nes for |n|ngtoarretal

mclude beglemﬂgl %bo e @atr weRymophila béstarigrsor. ot ¢ lhgnaRecYteg hes; Mycoplasma
"R Ol M. |
. oGNP Sy, 1P SHRN I QOB MUAIEAE . oo
Treporsansosplaege TipalideonBerelaoaal egeBhbugderferie MHeag sp.; Rickettsia
Yy t I itt.
. o 42 RERHSY oL E Ao 38, GRS AR Bhgb O SYRIPRSIRS o ptoc
Helicokduaternsm ogyg.apipyforigetc. el ect rophoresis, affinity
5 ' C F

I

Plasmodiaspi, $€7. aﬂ faleawmmnaﬂom@hm ey. hl@ructé/ssfnlet@somes Entaemoeba

| I 75% b h

sp. CRpRRUR s B HSe B BB et one. and Tor
Vdrioua peethods foo apmmratlos uzayl e anplbmtTr@bm]ype@gdgo,ipwulatlon may
be glv to%%&, o rrlnarryegea e%ﬂeoI it ?Q%Gfé}lgasgfb\éu{aﬁ!a@ﬁ% 6e9|tc5|l?§ally, by aerosol,

prepar t| on o and
opthahpmanyu adta-ifladdelds uapicatly, tdie ﬁ@r caxatie s methedshf badetinistration by

L

dependjlaglangtmtspmlfm eh)urajlcr(mahpalmp’mde tnbeeddrigistereds th@lﬂature of the
dlseath@ oﬁg%q?qeﬁngy 8@%&%&%%%%%%&{?\% d‘b r%%]{ %? %gw%gﬁatﬁnﬂ é?:LJeégance of the

agent tfeinm thai host, amd:ltlu&i&nkea!‘l‘healnltlmabsse inmeg b Iaag;dnmfnaltowed by smaller

main RS e TR, Bl RS, SRR b e or ek, o

fractlonﬁ)étéﬂ Ilrftu lsﬁfallaf‘dmda; madthMerad ioned ot sevaral cbimetsuialyaSEml-weekly, etc.
d,l [1 ani mal s incl ud a} LG

to malgtﬁfrhgn §ffe(é’uv§ o§§%es eyp @my (<:|a§]<=a QI I,§:18m|%| ﬁa I,?Sltw [ require a higher

dose tharriftzRhibisterddi ptr@iehougly OVhen gmiuegmnd_anals sela) the@mihoyand carboxy

teming gaias e R, eI oL EPLTY o B A E Ao 48 ek he carboxy
termin(i$ n@ylwa{r@dbt@a not limted to salnon). The termfeed
or feed conposition neans any conpound, preparation,
m xture, or conposition suitable for, or intended f or
Formulafigke by an animal. In the use accordl ng to the
invention the antim crobi al tide can he fed to
Theecarmperdsyrthis dnvesfip can he lﬁ?%émﬁ& Pwa&{FftyhO{jF%mU'a“O“S for

therap@UEd adrhiMistiaBibh. SWloreSparictliay, @b cdrﬁbcﬁmﬂ@rdfltﬁél bRysent |nvent|on can be
enbodi nent, the anti m crobi al %Metlde In the fo

fOFmUIEWdV\hl"Eﬁ i phareageiiisal t@o'ﬁ‘ﬁ@S'f'%d r GRBRINgMmg With 'appropriate,

pharmb@ﬂt%@%ﬂab&p&ﬁ@@é’méﬂ%ﬂth@nts' §nd’\ﬁHy wtefdriRfhted into preparations in
fined neans that the antim crobial polypeptide

solid, geepaelist ilighidi or gpsgaugstormeospriy as 4ablgts: aREWER Wwders granules,

omtm%lﬁecég%% %bﬁi@ ﬂﬁtﬂﬁ‘ﬁt Qﬁﬁp'?ﬁné(rle%s% c%éﬁé’fnhﬁeléiﬂsoée@mlcrospheres

er particul ar embodi nents
lotions; lsed rasresals- disi wchpadwuﬁértaﬁa@ op thepeararquie'si aanfie gshigved in various
) t e
ways, qgclg&:ﬂ rgn'%h egl'i_’obcaf3 c%@ . pare ’ge%} wﬁ%p@ﬁﬁn@éﬁ infP2da Y1 transdermal,
intrachugal, aic:;ra@mmstr@b@ryp&mamlnpw@bak apiyaﬁptid§8a@f/éfm alj&epion may be
t

systenEE ft#epéééj,ﬂgﬁs%gﬂﬁ%‘@?g‘ﬁ oel?:}/ L%g%t? ﬁg\CIhb%ﬁ bY obtfer formulation
that adss erefainltheadtive dose athe lsﬁ@r)f mplam@at@n cont am nati ng

t oyl SN

B 7E Il 2 BlmBRlIP I PR, vl GEEREEEY Srsfating agent that

obt ai ni ng consi stent and comrgt-ant results, and the

capability of optim sing dosage based upon the desired

effect. For the use in animal feed, however, the

anti m crobi al pol ypepti de need not be that pure;
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it may e.g. include other enzynes, in which case it
could be ternmed an antim crobi al pol ypeptide
wonre@asetsy on. The antim crobial pol ypepti de prepama20asno0725
can be (a) added directly to the feed r usqd ,
decreages the ¢fjedtive gonceptsatipaf d{\g Walpnd s]tihs, Q@aélglgrﬂ)\r galcium and magnessium.

For exﬁ & Q??@Dnts Qe R difrateaEdEn WS EDTA rhée ber Pdraéd, OWh@fe citrate is
re | ntermedi at e conpagsitions such g)d'?}&@

preferradi dThe cansepiratipnaicivate i asualy befireghewl
T‘h;%ec HRRAinG9 br #egHleddnt fivERESH dRANde AIrARRISTREd aldhe, ﬂ%hﬂﬁ]atlon with

purity described above refers to the puri t he
each o@vqrgphmeymﬂu bﬁ \esegbin Aombiafipe pith ihesr '@’W‘a@CifBgPunds (e.g., perforin,
anti- mf%ﬁﬁ%gﬁl}y us&it fBTd#bQ%ﬁ:? Iﬁ%aﬁﬁademlcél%éﬁﬂe forms the compo unds
mcro ypepti dé preparations wt
may befactrhmteredjem traﬁr fqragﬁf thefrephar@aceutisaliv aewpéable saits. “Fhe following
t ction,
P PO RS B SF ORI e o, Oy Bty
Fsunbprettpremaratlcrmc lthehiqgRwounas @ﬁntbﬁ iseehalpae i ft iNoRomAIBAtion  with
appropttrllg?e %t%ltl%{ rté)t?'héﬂle %léf@eﬁ{ar\ggﬁo d@aﬂﬁ%‘%”&ﬁ‘éa@éﬁles for example, with

I ona ernentati on Such anti m crobi al
conventiohabaqdiiite, puapas kectasa, maypniid, esistascher ppieéel siargh with binders,

such %st th)Fstgl' %’ eftul s-ghecetllﬁl%gé ch%gﬁétﬂ)%eaeéaée'ceﬁ 3BrHPef gelatins;  with

ers conpound, conposition
disintepratqar aUclu)rasocorm staruhe potatn stang! odeodiaim |catbsrymalaylceliuloss;  with

lubrlcaﬁfﬁ:}sﬁtla'll1 ﬁ%%ﬁ%§? ?1 éré@épﬁ@{sée%ﬁ%tg; Qﬁgf i Hg?lferdo diﬁ dfGSRE %lef@rmg ag ents,

erivatives
moistehmgpsyents; presenativescinugirvering h@r]m otein content of the

/ectﬂ?w%lﬁj%n roc:taﬁI BS thinfthtelChEd r?a}%zaggl%émes?or i ctlé% bY' dissolving,

get abl'e proteins rived
suspemﬁg@balehmlqafymg ghem sman @aseom@fnmquwm@@vqﬁmuch as vegetable or

other PE'HF a: (i@ Eghtggfé(ca e@?%ﬁatfg&ﬁ%ﬂ&é 'o@gcse)nﬁé%négﬂefsgr aceé‘hetrhﬁlphatlc acids or

propyléie ntyeoli acie iejesaed] Wittaceaegntisnal hadtlitivesysusbaas selabilizers, isotonic

agents, Aot 0. CORBITER AEE TP aliRE B bieRatves, o
Trieosorapsuras cmrbe ytliasd & aérod;dhﬁ)rfmaltatlby t6 doarizivisteeadgvia inhalation.

o SRR B R T o BB e
propelfarntHTsuvhasmchmb@flmrameﬂqaoé proparfeamittogetizad dpolikeaceae,

beet I ha uj_noa.,
Bilromasine o Qo= Ty oc Btp BlE B yeferldltegien of bums by
formulafiéh G/ﬂﬂb@@ﬁ\/enﬁ@ryéveaijﬁiltlvés asu@h ede sokbilizegetistbric myentsi rsuspending
source, , O her exaE@ es e%w ﬁbl e protein sources
agents, e@ylsifying agedts. fla zeg;a,apg)?r @dYeS-rye, oat, maize
l@lﬁﬂ{é’r‘hﬁoré gﬁ@corﬁﬁt%m‘a@g:ghg@ rﬁﬁ@hlatm]tc $Up§©smlealby mixing WIth a variety of
pepti de can be added to t eed i
bases; ?chsa% anisityingepapep frewd fﬁf??l‘i*@?otﬁsﬁ? EB?J‘)& [%s Elihe present
inventioR RANBhdrhBistdréd ré&é’ll@fwaﬁélmmnb@ Thé enpkﬁﬂsltbqrcan include vehicles
addition to anlnal or m of

such 4RGRFORRINGT VeRdbovgEn 24 PohTysnE e, P Eel il temperature

yet ar@gblfmﬁtedfﬁegomlté}n@ergmfé her aspect the pr esent | nventi on
relates to corrp03|t| ons for use .in animal

Hait dsage foswa, foanerah@r niacta eaedd“'a'atﬂ?feqmégch . YRS, efxis,  and
suspeﬁ&@ﬂ% X@Ry %abkvﬁé@mNhQr%lrﬁrﬁdcm aéﬁyealunnolwe@arr@% oteaspoonful,

| nventl on, the animal feed additives, of t
tablespﬂw‘nlt itablet 6hsHPRPSHErY) Sagkins PredeterNie @Wﬂut“gﬁf fhe composition
contalﬁﬂgl e 8t m'o@&mﬁmﬁldw &e Bkt isyvenitibANBifmilaAy dirtrdodkge formns for
one trace mneral, and/or at | east
injectign Qe maveWtﬂﬁ’@Fmeéqﬂondw compyisg-tagy 8?@P9@$deaer§ﬁ9%'”vent'°” in
a con%c% i ggr? NGILAGE Nh SsteME OWBtef ORBHHAN t5aling t FDAMMR@T fharmaceutically
or at 1east one other enzyne sel ected from anpngst
phytases EC 3.1 .3.8 or 3. 1.3.-26; xylanases EC
3.2.1.8; galactanases EC 3.2.1.89; and/or
bet a- gl ucanases EC
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3.2.1 .4. In a particular enbodi nent these ot her
enzynes are well defined (as defined above for
wanbviersenobi al pol ypepti de preparations). ExanpCe®K2005/000725
ot her anti m crobial peptides (AVP' s) are CAP18,
acceptalgsatian. A, Tritrpticin, Protegrin-1, Thanatin,

h iafividIroRADRY th Lgdar prplant
@g%g&slf& S%ﬁﬁﬁaﬁ%lga%f&n@%ﬁﬁﬁﬁ t her eof whij cr(13 retai pan s e

formulaataduaﬂ evaserrieresc slabs.t §ic. Withkadegrageblst freponshieAeqipeahle polymers.
For ex%ﬁhpéAEBQr ﬁ:'?f(lgtﬁﬁ: ld &dol @ﬁ‘coﬁ@ B&EGHIh BA e@d)d]@@tp@l'yﬁ\er that is well-

perg us niger pti as well as varia
toleratechy ﬁh@@@@nﬂse mréaré@pn%wragnthe@amramﬁh F?QBYR%’F'deS °f the invention is

!
sl P YT ST 86 et son
increasel ﬂelﬂsetcrtﬁ\@efe?vhoﬁﬁ@@worm part of a so-called prem X
t (& WOt
NP e 8 e R PR A i i
as unlt‘ary llesagds fdﬁdwarbﬁp@antmajrﬁubyﬁ@s eaghamitepintainiag aypiadetermined
quantltg%f%'éfr‘lp?ggéé) E d?@éémﬁl%hfﬂﬁ icdidigd’ 'lﬁ“éﬁ %trﬁd?.l‘?lt sufﬁc@r’i} to produce

Ive o e i nvention. ‘oartl cul ar

the desirdsbelifers m asschetlamwt’ala m@ema@awcany\@cgptab}ﬁedl ualie AAITigRHOr vehicle.

The s%g{;lcgﬁo%{%df%gtﬁeo%n&bo? Qg? 'fcprﬁ'lsﬁ ;ﬁ%& ?argtr @%o}{rtlbp gé’ﬁd on the particular

compduadeﬂnsployed)arﬁﬁltheoeﬂ@t 09/4erashievedrande thieaphaymacodynaigics associated
5.0% or 0. 1.0% (% nmeaning g additive per 100 g

with the &9 ouqun t%ei'ggto in partl cul ar for prem xes. The

Trtd bbammmg:eancmilylmemablasemldnrtstsycbfasawahpbe,s adifivartip searriers or

on§PTEERET ayFEP R e SN S AT e i

substa\nbéﬁmunhié% pHEzdjoptiresarmaf bw&rmg agehish kanicifytadinsting agents, stabilizers,

botln d. ch mn Bl, vitamn
wettlnqsgger{}%; ?H&]ﬁﬁe |g§ g rg% avgl(lﬁ%llect%g%el: ﬁh%l%d pant ot henat e,
Bpital Gasdgesdot mtdmnaﬁmlnlﬁmWIrmgeoﬁromrmﬁ: ®grioriép atlH;grams per kg

verr i BRERAEaR i, R AR e 20 5.8 B o ot

times RAMEPBOIONE BrRe-releakclmafdide runt ablet dakdn roaqei a edwnargi @bntalnlng a

oS53 SUBISRLPof AEED A, 44 VRSl oo e b

capsul@uﬁ]btériawﬁﬁiat rdMUIlvé &!Tedlﬁerﬁﬁapla \Idtlais ﬁalyemsukembaltenelase slowly by
shoul rovid é}(n the diet E ncentrati ons

OSmOtﬁcrﬂﬂ?i%'(%d’r y@ny pibe F%thalemseof GirollEy RF=Foeq

Trelteldr ¢Rill il idagily dpprediatethatdope ievels cah vanesd a f.umetmf of the specific
t he indi vi dual '

compqyds Hre7severfy (Pfégggylglﬁglnt Sgr?fgt%g:sil%ggpt@ﬂlt ﬁ{@ osrubjﬁﬁpéa S|de effects.

Some‘bl?lth@ﬁgﬁ‘ecm?! cdrN\&)unQé at"é‘lfn@ﬁe p@céntftﬁalm otiulls. SR’Jrefe(DlreUf'doE@gésafor a given
all thirteen, or

compagip@ite FREGI HSIETEBRIS: PY &%@ﬁeyo il 40 dhe by ety of means. A

prefen‘e@q'he\!éri@l@ o AREVGB SR Eh)%ldlét}id:du ge@neyoft dngivad dbMpM&]dOf
invention in such an anpunt as t

T et RoROBAE FaaiCBIval VAT Brrre BRI IBEG ihg fposomes fuse

with t59 88 of QHE -tarBEt S WA ddlivén ther corbérETbf Sth laﬁweﬁ aﬂﬂPeQ:eﬁularly The
The pr esent invention also relates to anim

iposomeRysse MATHHISE Jn PrRiACi B e ol L3 SLBTRISTY e fof Si0ay sigg various

mean§ ﬁJ t‘?\'éinYﬁlh Xomb&hsﬂl@s‘ﬁ%laﬁgn Bfn@ﬁw@'d@en{%o dhd the ikedining aspect of the
can be characterised as indicated in Tahle B of

mventm qusmevsfare slepigner tobeg aerosalizedfes %U'@aﬂafbf@dmlmstratlon Liposomes

may b%'}ﬁé@érﬂeﬁ With §flrifsy br@f@nﬁ‘sa&e&ph&bsotﬁbﬂmﬁdét@fusfoh@ mE&r&nes, such as

ernore such fish diets usua ave a cruyde
Senddfi atirug oo iBfluenze YOG, 31D B’l%jp‘d%maé{npﬁa%/nyf slul”combination of known

' toRict SrexvittrRRld Mildd)auch =6rphd€phatidyicholine.
I'posog'%?t%glﬁk‘tgclgﬂjtsznt g?@ga IC 0 g/ Iig andﬁ)‘i‘iurthernorrgﬂ ° Y
conprises at |east one antl r#4Gr obi al pol ypepti de as
cl ai med herein.
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Furthernore, or in the alternative (to the crude
protein content indicated above), the aninmal feed
woanpasetsyon of the invention has a content of PCT/DK2005/000725
nmet abol i sabl e energy of 10-30 M)/ kg; .and/qr a content
The reyhaipmgciipigh will gelngm;allg/b;@ -negial oF %Cl Sn{'%ﬁjﬁ $4c as cholesterol
phospr?a}ﬁaxeéﬁ ,ﬁﬁg&p‘?@g@yd&"'o antRQ@ké]/ kg; and/or a content

and/ or a c ten .
Frwtmewiﬂgethplllmsémgﬁeth@epréﬁe re deseribadc gy gra? (1991) J. Biol.

Chem. C%Si[%'g‘l %}é lo¥t SBE. §|f|ef8/n E)o%/ s IqurP@drﬁ;b@sWoﬂrcontamlng peptides

e cont net abol i sabl e ener gy,
are combireel iprapt epmppmme caquﬁpuqoh@dlpﬁomevemerﬁtw disakne, medium where the

t hi t
total s@e Vi F %IF‘Q{’E gg l%;lgg%ﬁ a?bﬂﬁ g@ g&F’g g:egc%'gf‘ ﬁe? |M’eﬁ§e| %@ﬂbfn for short
penod:é af urae5f)romebumte6 60 steij thei tgbeelntaﬂedtle@ va@rrrhwahebeeth froun about 25-

40°C etrﬁi/ tﬁgl@p&c r(eg%x(tgsj fr%?r%gé%lﬁ Sf_‘ﬁ) tlrhe Tig&gﬁ HitRIn&4 Fhen sonicated for a

rogen cont ent Is
converdemtepesriadecf met bendtalyl tiaml ahwt ﬁow @ec @l may lpgirther agitated by

vortexwf Jﬂ%% g«%w%ﬁg&‘? g} ?1 Cgﬁfp @éad yf%d%lrpq/é@he%%s m&ﬁ%@f@é}@réﬂ? ifreasing the
volumé/l oLt fradl B2daler pflowad byeshaking @lneltc@@hm Thiremetwdsaligps for the

ubl i cat | ts in swne,
mcorpﬂraﬁw]l:lgﬁ%ﬁ] %'89%8 pgﬁ#q%%‘%qme[@ggﬁnt ee on swi ne
nutrition, commttee on aninmal nutrition, board of
ricul tur search council. Nati onal
FW""’A%BBW%@@?’M ?\9 Pgsn D.C1 pp. 2-6, and the
EdH @ReiARhd @bﬂ)}@ctohetfﬁbsf gtyie‘dahm&mb‘iajrpoﬂquebtidqs of the invention may be
formulggegid\gﬁr% g&\f@?(gha eI de e”%éegg%oé ol}f%\éf % Eregr?tﬁ‘ﬁlgljablal agents.

1 ands

Other BhtsSst hntbﬁa@f lricfudE’CdTw&ie \&ne@mfjambbucs \&gemtiungerihe hSBSlasses of
-71463-12-5. The di et a ont en

antnbuq;;gg,um@uﬂeep%g@%oe gspecmg [lragf rHeath;Wﬁ é)f(%Cl"ln carbenicillin,
nafCIIllﬁn' gﬁ{pldﬂllrﬁ‘t Sté.5 pahieMinat edl @@mbiﬁn@tldﬁlﬁslvx&ithofbe‘taémdtanaisleesmhlbltors
such as Veevoedert abel 1997 8 evens over che sche bapenems:
cepha@@ﬁerm eBIg: neefagler.+ setagaliy heafidro H“%é'&%ﬁa%& n caroap
M add: al tel¥agwnrder hhdcealid Rulnnkmnvmsﬁ polymyxins;
monoly%k‘iliigk ﬁ@ﬁfé?gﬁﬁ |SBN69§)®$’2839 13.7.1n a ar
SUWO“@WW» newipolonefs  slersraphenical E?ﬂﬁ%‘gaFPISn %‘?ecfﬂ%myc'n fimethoprim;

vancoH‘ ﬁnéicon contains at | east one vegetable pr otel n or
|yo tern source as defined above. In still

eamy@mlcaageé\%er@ Hehiseful ipeluging rﬁsa\yeneeoe goeammqt?rfcghBorpystatm 5-
flucosgﬁ%mfyz%rgs' g/fg ‘Fr%ﬂr%'z@ls k&b%&@ﬁit%@on@ﬁﬁﬂéﬁd fI0cP@%0l. Antituberculotic
or

70% wheat ; and/ or 70% B
drugsmmdwde eomew,oéﬂ@mtémi/ @Fremomwﬁ)@se%éﬁﬁm%a ytoj%ﬁsofnay also be
lncludgd ]19 /%fférﬁmld??ﬁlof tﬂ@%rﬁhl&b@@l%d@@bﬂd&”dﬁhe Ghv@hﬁor@ aflg. interferon

actured as mash feed (non pelleted) or
gamrrwertumoretecfce@cfacwypipbm interleykie1%iatted feed-stuffs are
m xed and sufficient anmounts of essential vitam ns and
m nerals are added according to the specifications for
In vittchsyrdpesises i n question. Enzymes can be added as solid

S s APPSR 40 0 0oy g s,

conventienati méthgds e pknoamdinatHei afm\dar@wzwﬁénrpe@pérsmmp pgparatuses are

avaﬂa%lf%?@@}lr}?zddﬁgg%étcf é{nﬂ%%;z%%éﬁfﬁ%@%d%?f&s&%ﬁ% Irn‘?:n %ﬁman etc. By

usmg'@?ﬁtrfeeizaxis eatyally aponciegtandne edds mayhee gllestitytgd W'th mnﬁatural amino

aC|de B?rtlgj %ngqrﬂer?#g Bgfﬁggs) ngg gh(? DOIE&S!E%T]%:(%&S&GFQOBOH]GI"S
side Mgimhawmhg difletent Térgtendi functiakalitids, mnytbepkedéhqmgmb@ar sequence

admnlste ed in.one. or re. of t

and (RBERGE FLATGRTIOT Y P ARG T gPny BeRe, o R siry required
or 0.05-50; or 0.10-10 - ald3g-hese ranges being in ny
antim crobial polypeptide protein per kg feed (ppm.
For determ ning ng antim crobial polypeptide protein
per kg feed, the antimcrobial polypeptide is purified
fromthe feed conp03|t| on, and the specific activity

o a1
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activity, substrates, and assays). The anti m crobi al
activity of the feed conposition as such is also
wdebwrosised usi ng the same assay, and on the baeT®K2005/000725
these two determinations, the dosage in ny
and thefikevi cr obi al pol ypeptide protein per kg feed is
%\%&Mké\tnﬁ%n H‘ag/ ﬁ@%vﬂ@b Re{4HRS pRPRESs &%roféﬁis&fdﬂﬁpmsﬁ@ convenient
antlmcr% pol ypeptide protein in fe
functigaeitiss il borging, Gks @s aming awRA oriamide o ISH'PJ?rt%“"S?’ af{ge formation,
oC Y flf this&fef OF dRLIARE ForRatibMecdesd! groups for
g %QEWO véerﬂlg?@dnhg%|e@§eb% he speC|ef| c Iact ivity |Is S5 group
amidd éereratipneandftheike.hi s sanple (no need to purify the
Eﬁééﬂ r %)rlo%;s %& F§/ :gg‘?ntlf agd ko fl‘%%dﬁ@@’@gﬁhé EyHIh&Yis or during
qdi {1 ve t e and Propeptid
expr@smwhlmmﬂewtfobhﬂl@rlgs@ otagranelecles onéd @|S@rfa@q oT hus cysteines can be
€4 X} carboxyl f
used Bealt iSe iR isgu s Ty PRREG RO BnRicpi carbot groups for
formmgqmadmseorcast&ss samlng godupa el fermning emides; Qn@medllkeSEQ I D

N&ned Qo Q rﬁ@ﬁ ogggtéeoﬁ)ﬁ%%&%ﬁggaﬁ jﬂgllﬁg& 'SIQ %gg Jdéﬁ@é” Qith conventional

meth@deIoeoetdodmrmeqmb%l&ohblsmlrn@/ bé prepsred ol Hesxgrepsiop host and the

vtk e P APL &, DAL BB ARG, ST Ui, iy

chrogetgraphyf @TCﬁh@TpUrlf]Cdlﬂw teghniueaRdr thecwert patiche geingesitions which are

uences 0 t t
osec G RS e BE P ER Y T P bl e By ot emst st
75% &l welg moprpfersblyu gt lsasﬁebuut@@/o byaesightcamd for thsrapertie purposes usually

s tiion also.relates f
at 1d3b et GRS, oo T B1dTG § oD s, Hlted o yng method of
prepaeEonf nisn prodast anklts puritatios.odsiually otie sermmt@g}% Wwilrbe based upon
praoduction of the protein; and (b) recovering the

tOtal;f?FQ}?'@l n. The first and second nucl eoti de sequences may

be operably Iinked to foreign genes individually wth

.other control sequences or in conbination with other
Anirgaj fieed sequences. Such other control sequences are

d?ﬁé & RAt FYBARfbN &Saﬁesdlrrebtbﬁdtoeméthoes fomhelhg tbetﬂmlypeptldes having

gnal peptide and propepti ns, are sent
AR @b ARV SPS B HELi45 1 REhPBRBRUIIE PRiferd addiives
combﬁsuﬁ?ﬂetdnﬂﬁlﬁﬁoﬂiﬁﬁolﬁp@pﬁd& oRfdiavéraioni nus of a protein
he signal peptide re%| on is positioned

t hbe Wlmglrlﬁleq%s alf apipma pmb@m If&gnqrbe?lgg? ?m@p‘es of animals are

non- rﬁﬁ\@ht@ SR rAGn 1S | HRNQs IIRSCEREUAMUEhrBed IHQSﬁiarﬁ@JIér embodiment,
term"protein” is not neant herein to refer to

the W@@‘ ip Iad‘Q“éH@‘l'W”@)ﬁnm?é NafcawRan ARl ingivde n@q{g,%q:sg}ceammals e.g.
plgsed?wgﬁtﬁlﬁilw Mt HR8 limftbd GORRPéLS d@@wwﬁy’lﬁﬁgﬁraﬂdei:dvﬁs géwtry such as

term otel n” al so enconpasses two or

turkeys! Wtﬂ@@émé@ﬁmm n@b'lm'tﬂdntpthﬁ@"eér?@t?!ﬂ‘édaﬁfﬁ%?dbj%‘fng lees; and fish
(nnclﬁén%%b{‘ﬁot%ﬁed kn&dim@r). hybri d pol ypepti des which

rrse a co |nat|on of partial or conplete
pdhgplepnifaed L&daehemresitien HeeAs: 8RY £OMPeERY: F?f\‘ﬁBafat'on mixture, or
I f may be
com D, B PR RSy B R, ™, Ot s
f U theetisé mesanding atthe dnveptio: gher Antigiceabialinolypgaide can be fed to the
anlﬂgbﬁ?ﬁ a?tgr VREinRfitaRo é&f \?/ﬁﬂ‘lﬁe@?éw?hé;%ﬂéi ResteRedt ei ns

prot el ns. erably, the proteinis a
hor mpamcgbar e@bpdument Hbep satimicrohia) pelypertidepindhe tarm in which it is added

to tr%%&& Ocﬂ vH%ﬁ rb%ﬂ'fg’ ma%é@fﬁ%yfegé gﬂ&’iﬁ\tfé (?QWEIh Héﬁﬂéﬁ W&Jil-defined means that
referred aspeéect roteinis
the amtlrmznobtai p@imﬁpase prepaaatsmes a’rsleastrﬁﬂé% gur@s@ qtgrgyred by Size-exclusion
'E e

enrogBRATRBAL e EXABR 12 LT, FYES TP §, BURF JabiRia embodiments the
car bohydrase, carboxypepti dasss - cat al ase, cell ul ase,
chitinase, cutinase, cyclodextrin glycosyltransferase,
deoxyri bonucl ease, esterase, al pha-gal actosi dase,
bet a- gal act osi dase, gl ucoanyl ase, al pha-gl ucosi dase,
betaglu003|dase |nvertase | accase, |ipase,

o . o o g, o
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transgl ut am nase or xyl anase. The gene nmay be obtai ned
fromany prokaryotic, eukaryotic, o r other source.

wohespsesent invention is further described byPCH®K2005/000725
fol |l owi ng exanpl es whi ch shoul d not be construed

antim|cretialipelypeptislespyoparation i1 least B0« T80, BxAPLEsY2. 04 or at least 95%
pure g@&bﬁﬁhéﬁ H%ﬁﬁ’s ﬁ@ﬂ}%f fers and substrates were
a

comer Cli roducts of at |east reagent grade. In_the
%Welbmfm@dmmre@al pdipentide pieprEicalls peVapirgsopgeror instance, it is

muchs&%gr}rtggo?gl‘lc Jggr&elfet&] aéiiw{gn é%@a'DRA@ﬁrdgftgat OIS essentially free

from Edenﬁerlngnmraqm’t@hmlahm ofhet EIREMIdrebial polveeptigese pHiee teri dpge correctly
refers én ?gﬁlﬁ%ﬂf qggh? %R?é’&ﬂvé %ﬁ gt%@i& Asrnflfd d&)’ﬁtsféﬁ? ﬁ"esults and the

enric was purlfled
capalstbhepimzusdg alnslagehleaSIed lipaim %emz'ﬁ@r edefeetdi ng to st andar d

rlEI??é ﬁ'beLLh %rlggh%aq Bed hgﬁg%brtﬁg %&ﬂélﬁ%@g@ﬁtﬂe"&é@d r?ﬂ be that pure;

Focess ca
it mayneey. na:tlucdmaithqnfaeweapm wdach (mSW)t @Dﬂtdzb@)ﬂemlfﬁé an antimicrobial

| E@oreuse for cl oni ng was pWhas , which is shown in
POIYPERLSE RREE™ and whi ch has the fol | owi ng features:

T smtlmlcr&lmalt polypeptfe pl@pam’tlop vaade. (aExdd@dL direztly to the feed (or used
direct&ojlln c?c‘ir Efu!ﬁgtnrgg?%sa cﬂ‘%ﬁ%g%le rﬁ)r(lft%lng Q)rr? j’c o YEGY mfﬂ% production of

nuc eot e sequence wa
one aApPinofd etdefmeﬂ’ratbheomawmdnsblsaciy 45 efimed Exdditee  0) pramlxes that is

e S R 8 TR N Wil e soron of s

descrﬁlﬁﬁplaacb\e raferd 0CRer parity i ab nthied d)riglrliai|amlmlokolaaldp@yperéldeBpreparatlon

T TGCACTTCACCAAGGTCTCC (SEQ | D
Whe”[\itﬁ %?d PF?%& ipg g%&c%%éﬁtrmmwmesmmesm@
(AHERI¢rBbibICH 8y peiflidp npregarafiorsawith munrlt’rm OfNH’BS s mfnmagﬁlmde are in

mcroliter reaction, vol erat
particsr qRiATERE KNS < SMRANLRELRSR of L G B picas fogf 4Rt so easiy
obtalﬁé’d aﬂ\% TQII_SIJBJU:F,LEbIJ:eog\ t? Qf ﬁiug@fhlg'h@r bytohes- ba&jh)evanaﬁon ngn the antimicrobial
an | Ldel 1ty tem was use
P0|YP§PF%'§tP§° efl k¥ trp@ﬁop%?m%f@t\%(éi?gg%ar ated on a 4%
%h%?ﬂnﬂﬁbblalfbdvgégtld&éreb@@domy% eduraé ba nixetewittf other enzymes.

e SRS ARIS BB LSBT VB Sy B0, compositon,

prepér@ﬁér?@k”ﬁﬁﬁu@thbh%dﬁ%s@ﬂléw ne Tpreteth geﬁIeedfrcﬁm&grmlglmtmg from a
were isolated and cloned into

vegejapiea T dinghmagibied proteins agd w%f@grwvaf a3 rircP IS yppodments, the
prote‘irh@onrgélg%mr@ VRNE#BRBprottsGd at IRadteros ¢0 080, AGaSY, FDE%O%S(QVIW

i nternational patent application
O¥ggetabie P"Qiﬁ'ﬂs W0 b PE0A) fro%ge@&mg PEQLSIR FSOUFRSS; ﬁgg} as legumes

and WBale bl é%fﬂ&l@ rﬁQféﬂng tdif pﬁéﬁt@%fnthéeﬁﬁﬁiéﬁeFé&ceae (Legumlnosae)
i denti fied above. The seéuence of the P R fragme

Cruciereapaca sCIBMOPPHasgass . anthE0acaasr FUCh (R3S é%lbéégqﬂﬁg lupin meal and
rape& L4 with the PCR product insert was named pMr2935
I's shown as SEQ | D NO 7. EXAMPLE 3 Expr essj on of
Eur@@arﬁlcmlar pripedigiant, tke pegeiabls qraiel streq 15 IKejerinl {fm one or more

f e n BECXh2 (see
U8 G i BEU g bt 88, Bt 5008

t Inzarsther mﬁtoglanquéner&omatvt@getamec@mtﬁ'mé?urg%ll%ﬁlaﬁf@' from one or
more\?\ﬁ?w@%'f]fHe'}gthﬁ%%eﬁ%atcbé’é‘,se.&rbe@?,‘é%ggﬂ T BpirlcALR §uinoa.

sucrose
Other examples of vegetable protein sources are rapeseed, and cabbage.

Soybean is a preferred vegetable protein source.
Other examples of vegetable protein sources are cereals such as barley, wheat, rye, oat,

maize (corn), rice, and sorghum.
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acetam de. To test expression of Eurocin,

transformants were grown for 6 days at 30 degrees
woebwiodersrn tubes with 10 mM YPM (2% pept one, ROaPE28ES/000725

extract, 2% naltose). Supernatants were run on NuP

Titwen aBiigtcrphial mmEegEtescan A pAed inhedeed BINOHBelP B%g a relatively
pure Entﬁnl%'a}éfl G&Héﬁ[?ewblt i aUﬁ%d[u#érWitH‘Gth@k’f:érﬁﬁoﬁéhts'ilnlté?Wed for addition to

#oratlo Mv range. ergillus aqryzae
animalr igAdf it riarihe fgmevel gimal doeh e\ﬂﬁ@ﬁes rfdlﬁgé’& fgrsqfalled pre-mixes for
ammg@&psm on of Eurocin. A distinct band of the size
expected for Eurocin was seen in nost transformants _
nGrfggern aapechiacPToest myeniRRaielates (heoTuRASHIHS g yRedn animal fesd,

such I%?%Erﬁ‘a‘i fé'ﬂdnéﬂcé\a?m{a‘ﬁ’e%@ a@ﬁﬁbg% W&.&eé Purification

urocin ernmentation broth was filtered through
dAmrtintheCantimiogbiabaolieptide pf e lavantip taeipnistab pedgdditives of the

|nvenﬁ0r9 H5th9at QLS 8r%éa%'t doubte! §iehiinYa de'/‘éroé’tq a&t dhel@at®@soluble vitamin,

er was rep to renove additional precipitate
and/caafat masiaﬂ]aerrrglanI andéer ebleasicanevinagrowgise®easur ed and

ﬁ\%rfﬁg e&)tlzvﬁ/? F?Qéd)ébc;mfeTLé #q%r{grs gfgc%gogy?%’d%eﬁ& roma compounds,

stabilizers) aad/b? atlleedbvne ot@OBNEYNe seleatedBieB @mmggt;,phytases EC 3.1.3.8 or

015, TR S R TECR P AFLE o g €0

3.21(4uffer A). Eurocin was eluted using a gradient of

ity S B 008 e

antnm@elmbﬁﬁo}ygebtldié]prqparatlbmsad fractions was checked by
ALDI - Vo | . s
GRSt PRgh A T oni ey et SR ST RS (2678, &flcoc, . Trirptcin.
Prote(gnhvll tTregeatn, Nofemgia, DViskirdi sudh iss NNES}IrIrst(BDh@‘d Lehrgy, 2000), and
. de Bl.ue St gin. Reagen 2) Fractions
Va”aG% pry ﬁﬂ“ﬁed‘t? ﬁ@rﬁw&\f&r{?%&"o%%' rg’r"%ase ‘on MALDI - TOF
NEanpidse o othlee @nﬁimdgal qoyeebtiddse (ARTs Jaare Ahe cdapeldilusagiganteus, and

Aspegli PpelgERATBe v YEb e VAU 0GB 0q 01 o eSS AL (i antiungal
activity, rédfd%‘élosé'@&] \MD g4/0BveERl \MG)EOQ/GQB’H& ed by washing

thre | mes ac i dic d n
fUsyaly a‘;ﬁ@dd@{@ ‘?C(f?l‘]})g%iﬂ NG A1V I%%glajgerlﬁ\&eﬁn Em& p%%f a so-called
prenﬁﬂlﬂ{e)ﬁa@&ifcfr%dﬁl@h e the fest] whresasandcrp mmmérylsbaye ﬂmuanlg separdtely added

to theihege EHaTa IRSSGOmRoS o DPREAT AT SLieh o 2P israjie polvpepice

ofthéﬁwéﬁt?o& & defanimubleag addibasedhemveniion acids 1 to 42 of

QIDNOZ The stock sol ut tor
BCh CaHRARBIAEIP VI E: TS SRR BRSRIEOR! 1o BeRAR § intended for
being’ Wclu@bt?@or%#é%ib@d \é@%aﬂﬁ@kd@é fldded) mfﬂnirmltdielb bﬂfeed at levels of 0.01
act i Vi in a mcrodil

to 19.A¥ mqr%rpyrt@el%'érﬁ P2aiq 619% Wc?a 2 %%t @ ﬁ’?%é‘&‘g g additive per 100 g

feedf q4h|sqy\’sé‘91 baHBcUNFopretmiXesgui del i nes from CLSI _
Cli1nical and Laboratory Standards Instit utm%genurom n

\/\?5'36 follawipg azg neexglsivedits of XBRPEaFY 41956/59 §6: 8
#Exa@npl%s ofraPSsluble ARamifls 475 vidnsin G, YRarfi®l/DY, vitARinSi M vitaimin K, e.g.

, Eurocin exhibits strong antim cr obi al
vitamig#Bvi ty agai nst a variety o f ATCC strains. Table 2.

fﬁ*ﬁ!rﬁb% %IF"V@Jtera%IUMét\MaﬁifnsEHFeOWtd?mﬁW Ifrotf é-ISdi RBoNrRE vitamin B1,

es fromthe PFAM dat ab ase to jdentify a

vitangle B&ngtamin B6, niacin, folic acid and panthothenate, e.g. Ca-D-panthothenate.
Examples of trace minerals are manganese, zinc, iron, copper, iodine, selenium, and

cobalt.

Examples of macro minerals are calcium, phosphorus and sodium.
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Sequence anal ysi s using hidden markov nodel profiles
(HW profiles) nay be carried out either online on the

wonvwrosets7or | ocally on a conputer using the weCrDk00s000725
HMVER freely avail abl e software packa The current

The meHiEINGhracuIrBIRER o (BeSE SODRPTIALSH FIEMBBISS! Wil $OHiM 2nd Piglets/pigs)
are |Ig{egflljl I'I'Sﬁler]?i_lﬁf Dro Misab s ANdtFifdRdl Reyuireknkmenhs Rizhese components

base he current version is PFAM 16.0 from
shoullbeenrbddeinghe dsinthermrrnirgtiorsHpdicaiee avai |l abl e for

ll\ tlﬁ)%ﬁﬁrvepk%s%?&ﬁécé lﬁvegef t%%Weﬂ%rPEqu’Brﬁéé%rﬁlléa)ét one of the

di ci ne
indivighalicpmpepentssegted iodablerhy oF MO B AL gt Premepns pifner of, one

a e
iUl 9, RESIH il UM S o o
e

indivitiha campnoemel Wlogre spesifically, shia atiissheneningdivisiypbiFangPansnt isdncluded in
the agg‘ﬁee Bt ™M %E;doﬂqn Igﬁ%%fi%iﬁ&np‘é%% 9Fowo%%@nrﬂ%@@fb%h€entratlon within

cessi on nu ensi n propgp
the rérigefiedisatad pr cyepn ifake;'qr coliwers fep A ﬁQJnmserSIX @bt

e a ensi Si
Dﬁ&) %Qe tDen%'eﬁW r}efgﬁgrst ﬁ?ogg Fe%ﬁ cBprBQHQﬁsr Animal feed
comsitiess ioodiats itbes a r@léﬂﬂs{wh;gh Gt -af mr@ﬁunn P@pltry and pig diets can be

char%q%'ﬁms'ga%hhﬁo e@ES ﬁrir:{qabel ongs 5(519%_2’2&"'?&%]@':9%3%%&&3 can be
charaﬁ@rwedlamglntmateldelnmoﬁmanﬂ ofnthisntatde B. |Pﬂ1rtherngvﬁeemhé§h aliets usually

whi.ch t th 0.1 d whi ch
naveia P4 B OB 8 G o, “when i ho PrAM dat abase | s
Uﬁﬁdnlm:)fete\?\;rog‘fpoghﬁm accgwdlhgrmﬂannmgm has afcrusie pratgin content of 50-
cCKa
s00 Sy o e PRROTNE y het S8 oA PR ot b g e o

hriifieafbR), @griarthe idteinativee ¢testhargruden puibelalqmn(embwmhcai@r) above), the

~th rofiles, fromthe PFAM dat I
anm@;(?%e? PRsifian Pfaiﬁel Vet Qa%ﬁn?@gﬁn ocatggglfe%g?c her%?gy of 10-30
MJ/k@nQndﬂWafcsmhﬁﬂbif edicilrafl0. 5200 ghes an@d/mxa( ‘tontent bieavedame phosphorus

f the f
of Oy g r el as Cortet BharetibBVR. offhes B B, affor. 8 content of
metHiEHIndSus! 8Rfleing &f Bi1ciBald/ly; and/dr ai coatén affpeinel eti). 5+50 gka

S|ngle rofile (usin h f
Aldyart qr&slquﬁrgenté,otged:%% &gﬁg@ag)o&sableeggﬁg? érh?r%P%i\eqn calcium,
phoéﬁ)HSFu)é ?a&rﬂ?ﬂrﬁ?ﬂ?lnﬁ’etﬁlﬁﬁihé ple dyailelrteh en%/belyfsnahmithad any one of ranges 2,
e follow I ne: hmpt am EO.1
3, 46'e$é“n bie ﬁ%%@&@%@égm wherei n "sequence_file"
' @r@efﬂrbt%lﬁﬂﬂstdéldumecﬂé@hﬁfogﬁh () Raktiplisdesyu fetori 31251y, Gfude protein
formats _recogni zed

HVVER s
QIR N (ke 351 B il et s peipamogy bY I GipRRglGeFRg (aoac.
1984 BRACIE NIShEdE ¥ EXnalydrn 18thled., tARo6ERINY ofrOffidiaR@inelytical Chemists,
sequence iIs a defensin accordlng to the present
Waﬁhﬁ\@&ﬁ‘tﬁ)%h The PFAM dat abase is further described in

?:LEBPsa%'ie @herg&z&g@e cdiB@afdash E?’feobﬁlsﬂ oF?cHB NRES publlcatlon Nutrient
Nucl @i ¢ Aci ds. Research

. Dat a
requlrggmg@t)a impwingy gipthyexisededition 1988, @ubecprprﬁgﬁgplqﬂwesvy@e, ianélF ion, committee

on a%ﬂﬁél'ﬂuﬁ’ft@ﬁ' BbardCdf! a‘éh&Mturé erﬁaQi%QQeééé}‘m E&Ehdr N'dﬁonal Academy Press,
consisting o (a) pol ypept i d eco(rl}%)lrlsm

Washirigtbns ExGie oe 210 2B th@agurepe%a@b'e@é P N{ W FHU'?W Feed-stuffs,
Spe@%}fh@ﬁ Qehids ﬁoregoél@y 0?es§§@h' @nhloe%’éenélgﬁ Crge (o< mpBeékbergen The

i'S encod ucl eoti de which_ h % |r7q|| zeﬁ
Nethenldads. ﬁrafl%aﬁedﬁﬁ&%tﬁﬁfb&ﬂqqiigleh&))/\/éaﬁﬂnﬁqno@'%in ¢p§-12-5.
nyil eRtbAL odtant BP cglzgnpfav%ﬁégle R H¥ShHorug idnd éﬂﬁﬁloCQE}U’s in complete

sequence ‘contained 1 n nucleotides 1 to 270 of

anindOdiets isalauiated oa thedigsiseofeaediaplest sUsR @s Mee(/pedeﬁageli 19)97 gegevens
ove@%grﬁ&%:n?i %ﬁﬁé@??lllﬁg"”@ér&e@ rﬁel& 058 efokabinvdirde van voedermiddelen,

et on r i nsertion of one or
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nore am no acids of amno acids 1 to 42 of SEQID
NGO 2. 2. The pol ypeptide of claim1, conprising an
wamosesesi d sequence which has at | east 60%|dBGTAIlI§2005/000725
with amno acids 1 to 42 of SEQLID NO 2.
CentabVgpmstedarasiu, Ruadenveg 6¢ 8317 Plsl-elystath '%ﬁNr?& %\%33& 13-7.

Slﬁqauggfi@%ll% 2[3{5 Piﬂ%@% tlh% %aﬁ%éﬁ'&%ﬁo&ﬁlﬁn Wtthe ame‘ﬁﬁon contains at

. The pol ypeptide of
least oheivegable preteingr ngptein S@M%@Saieiflﬂe%@*éﬂ)/@nce whi ch has

e\E %@Hh%ﬂcﬁ{%ﬂﬁg# %o&frﬁéﬁt@g?\@o?rﬁ\%ldéea ddinptsitith §E@e invention

ypeptl alm 4, npri si n/g \
contam B0 ms@emehuc@ 0% ctoraiusmaand as 57 O%00heate ADS iy 0- 70% Barley:;

and/%r oOI /zrgta aﬁ&/']ppé 46%t&élééaﬁfne§‘59nb/@r 5'%% fi mgglsgnd/or 0-20% whey.
Anmememrwe adni uelwamgaquradmnagsmﬁd d@cm metll;ate\m) ohpeliatefofeed. Typically,

the rréﬁi;id fsﬁgc]i 3 fis? e%lxe?:E%d Bﬂ%i@egt anZour'{T{lgf SQb)RA Qﬁtéﬁl%scgnd minerals are

clarns € am no aci
addeﬂeﬂwendm wfthSEQectlmmgforahe FheCImInyq}@QtlﬁereEWfT@ﬁ)ﬁéﬁé’e added as

B R e

befor@Cdrijpg |tld® mmng: b’apma@d aviiguitherczymei memaraﬂiorsg@yplgalbq@dged after the

pellefi sigP PR A TRy 45A150 b%é%(’?%ﬁﬁ&”@ ﬁ%e%%@“%%?’yr Blesi. g

of heCfn@aI reni:yma/monéentratlema:rodmddlbylsamfjm theureingetaf dk0OWRRQE g enzyme

o B 5 RS i bR 01 PRI OBE 5 .

t e aPiMAicEsHIR) epulypeptide amayedel aldnmmstem}rt irdese Jort mog7 of dfe following

amogis (P gsase yanoedl 0 2s By AR FOTERH Fhd-1861 A6 déled: ok 0.10-10 - ai
thes@ RmQgee deiby nrﬁn@cénﬁmmblﬁalt pcﬂiﬁ)e\phde: broteyrbperdingeed L@pmm) at
l ealsé%}?n}efg'bgg}a‘lgg?@%%@g%ﬁ @ep%g y Io eﬂﬁ ;:(V%rt Ijg %gd thtimicrobial

poly;%ﬂ@@%%uﬁﬁéd dionecthd fedaucbrapbsiites ahdttheZsZiécrﬁrb SHQhy BF the purified
a co | ement ar

antimlefobiph Gopbep ks GEIBTTERaPaNY, 3 VREEAT <K (5B It mimicrobia

actnvﬁ@'s%Bﬁl%t@Qtér@eaé@ﬁj/sg hTihey bhtlrﬁchcﬂﬁal laﬁfm;/ ofithd faesltcdmipghkition as such is
stringency conditions w t nuc eqt |

14
also SRICSEPRCIAS e $915 cehe.cad:be i BAEE oS Peortgrminations, the
dosdye G ﬁ@tén@ ﬁﬁcréb'bppo%/?)@p@cﬁe Sichdih DelN@ fbed iso¢aldulated. a

gﬁﬂg 5%%? P&gg{:@fessgpg&ﬁoi deéﬁﬁ%‘f@@hsf\Q%“‘BBWQE@GP?'}ﬂ%eH“ge groteln in feed

addlf(v%%' T cHREB ifSh NANDIE Q8 SR VT ﬂi\ébéﬁtlrﬁlubb@n polypeptide used for
del et i on, and/ or insertion of on

e
prepafincaiiierfecd andiiverorithe ﬁ%edofth%mqfﬁ qth't’z IS ﬁetermweﬁgm@&sample
| hiihfreTRblyP b PiticHrdiH theclebd @empesiieecthvlatditive
needéﬁc%@xﬁqtgﬁehggrypept @eﬂg‘ gny of clai rrg 1-14. 16. The)
i sol ated pol ynucl eoti de of claim15, having at |east

mat ur e pol ypepti de codi ng sequence
Slgr&?‘ﬁggfé&«?%harﬁ’rbﬁeﬂtm pol ypep g seq

I n which the nutant nucl eotide
sEopipresentancenties alsopelaigsdptnugleicasitkioasirigs 6PMRHsinga gene encoding

a pr@t&h%ﬁbeﬂab‘iﬂm‘%d % oneE? Bcﬁg Upa%rst J-.Z e&id@%‘éhﬁéﬁcea&rglstln of nucleotides

nprising t pol ynuc eotlde of claiml
1 to 6pef SEQYID N@kk@wpdmgraesmal wepkdecennsistng alajniBa@siistrHhio -29 of SEQ

ID N85 &b é@Socﬁ{ooﬁb’dFéloQBQ R%Euéﬁt% PHSIRR %bf ABclbotidR 61 fo 144 of SEQ ID

expr essl on conbil nant XPpressi on vect or
NO:t enpoding agrofeptide consistingaif @nminmaciduid8 t@f-1 of &5 BrNO13 wherein the

gen%gﬁgr%?gﬂnq{ﬂﬁ‘?h ?Qﬁ'& e%‘i}lnli nﬁel%ﬁ&ééé&eﬁ&% nucleic acid

The present mventlon also relates to recombinant expression vectors and recombinant

host cells comprising such nucleic acid constructs.
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20. A nethod for producing the pol ypeptide of any of
clains 1-14 conprising (a) cultivating a cell, which
woOnoietsonsr | d-type formis capabl e of produci ngPCh/&)K2005/000725
Tpol ypepti de, under conditions conducive for 61pr oduct i
be mrﬁéerﬁdn\ﬁs@plﬂ jadfe: relies (metaedsyior ipReAucE @ protemn comprising (a)
cultlvatﬂ'@l AR d8 g nt rﬁbsﬂﬁélh%’defr‘ébn@f’ SURiitABle F8@ production of the protein;
| ypept i anyo claims 1-14 conprising (a)
and ( b)cr@r:ovamguth@p@tmst cell conprising a nucleic acid
%nﬁrgf Pﬁ& 3%9 h§dl ide SudtbR&dd %y%%‘;%?féﬁl;ﬁﬂﬁm fOforeign genes
e polypepti under conditions conducive f
mdlwdtpailgdu’rdjtqtmf Q@htr@lw@qw%@mn ersmbingfign(vyih qt@@&ggpﬁnp{@egH%nces Such
other C%R %Ip.}%%%lbg dﬁgdeéﬂlb'eﬁcgu faedAQQéééﬂH&k @Qf‘ilérdewﬁé’ﬂe%d?lﬁfélgnal peptide
'zing a popul ation of der medi um
and pre;nemtldg eemgns:@maneaeohgt the amine fermings eba |p6§§l@4lae prppeptide region is

pOSItIOﬁ%dC ﬁg)g?ttlb @'u%'grfﬁobte%t}bso %)P %@%&P@ a?k%qgé ré?g‘f'laF Qléltp;f'ibé‘ @&hibM is positioned

next todberpminteterrainys st thamdopsiptide yegien. (i i ) ; and (b) i sol ati ng
he [ od t
gl AR LPBLFSbhge 0, BB CSR Rpy rti
meant Ihendnatcedafep‘rdbyaraped:l&@tengm offthe eacaned Drodust ande thessfo(eaencompasses

oot A0 ST BSHL TR P00 FRFHE i lsg o o o

polypepfi déEQJdnanNGJ tb fornhl the eheodsONprodecfuerite ppieiisnel$oi wclude hybrid

polypegﬁ(ﬁ%ﬁ h’ecﬁt %?rpprtgs A n%m%f aﬁge Apoe?@Ilor’ cﬂ'ﬁpl%_lbé Bol;?ﬂegtlde sequences

obtamémerohybr Iaélsztwcgduﬁetammmtemsumreumwehoremﬁee@aa be heterologous or

v P HEEH 150" s AR50 b a ey onanaas

variatibnsosfithe zbo\g: memt@padj atoteins ahd BN#XICU]TdEImShi gh stringency

ditiopns w nucl eot i des. S :
fipferao 1R, Peteh B e Rt ol g agerefeg o porton
thereoﬁ Mb@o@éorﬁﬁﬁhbf@oﬂ@rﬁepo@er (Iniai hora preiquexﬂraap@rt,ythe protein is an

o3y, S Ao el L e, 1 on ven mor
preferri@@'&épéﬁt théeprb@ini is gn aniihspeptiddicabmalate wat‘b)o hydrasé\ carboxypeptidase,

d for du0| a po eoti de
cataleff Sl e e egenBrd ey U PRy S fioonuctease,
esterabé, aéthQfg%Idﬂﬂsﬂiab@ nbét@tgblédmwabu lgRicpamylpegt, i alphagllicogidase, beta-
sequence of Nj) erein the nutant nucl eoti de sctinolvtic
QIUCO%%’éSeHBéer@"r‘@odé%caée’ pﬁ‘ﬁ%ptmwoﬁ‘gﬁﬁ s{Y 3PS a R F55: L Y
enzyrr%c' PerokideRe 4 2ptaseEQpblyphéhaloxidrd, ( Plotscytiay erdnagme heribonuclease,
ynucl eoti de conprising the nutant nucl eotide
tfansg&é@fﬂ@ﬁé%o" $»danagemut ant pol ynucl eoti de produced by the
TR ok Phy bbdbiEinga. frofd anPprokaRetc, fcakaoie] usi dthersource.
pol ypepti de, conprising (a) cultivating a cell
conprising the nutant pol ynucl eoti de of claim26
?ﬁ@ﬁl‘é‘s@ﬂt ihbéhtiBR lsyDaRél EcHIBSEESY he fslicwingexamptbsainien should not be
or production of the pol ypeptide; and (b) recovering
construaé ap imitipgibe geope 28 thennMefH|OB; ¢ aci d construct
conprising a gene encoding a protein operably |inked
to one or both of a first nucleotide sequence encodi ng
EXAMPLESnal peptide consisting of nucleotides 1 to 60of
éﬁ&nlcglsl\geg R srersSHRL &%sﬂ%@s%«é dEmBRAISNB PORIBEASH diJeast reagent

ropeptide consistin nucl eotides 6 1 to 144 of
gradeSlEQhB Lﬁolmwng exaphiessithe ah@n@éqbeal ipslypeptilegihipwn @ anpine gcids 1 to 42
of SE@WB l\?(?%quefQH ({t%oatsl..% rspuences. 29, A reconbi nant
ression vector conprising the nucleic acid
construct of claim28. 30. A reconbinant host cel
ising the nucleic acid construct of claim28. 31.
EXAN&ﬂggihod for producing a protein conprising (a)
cul tivating the reconbi nant-f10st cell of claim 30
under conditions conducive for production of the
protein; and (b) recovering the protein. 32. A nethod
for producing the pol ypeptide of any of clains 1-14,
conprising (a) cultivating
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a transgenic plant or a plant cell conprising a
pol ynucl eoti de encodi ng a pol ypepti de havi ng
wanbviersenobi al activity of the present inventi sQTmkiers/000725
condi ti ons conducive for production of the
cDNA Ijisany of SUrefium grs{elog@m ecovering the pol ypeptide. 33. A
%&@Nﬁ%ﬁfﬁ& wak @ dparéH f0in P adrkstObdhagtbwAgbl 5 dafdl e@hPbiso dextrose

een transforne pal ynucl eoti de encodi n
agar (WW@M Qerw@pdéi’rNAdvaSthwﬂﬁ% aDNA wagsyn eﬁ@?ﬂ@gdfﬂé‘? library made
accordlﬂg {d R&rard %Iéﬁu‘drn&oﬁgy’%r&éﬁure@ A Qfetaled Coiotcol on the general

nprising contactin e mcrobial cells wth

procesa rpan iecioubdl an theo? S g@n%nzﬁ@p@lﬁ@jent@%?&\t@p \@Ba(?%2794 The
vector Jclséé1 f?lséonﬁgmv?é%t bIh&$mRiratn ROLHREPIN JEQam NEJ:8,N&fl Which has the

1-14 for use as a nedi cament, or an
fO"OWIfEmEGEtﬂI’@S? obi al veterinari an or human therapeuti c or

prophytacti agemnt. 36 I an antlm crobil al
Featyfg| ypept i de |49CatPN ned |n an @%F”E‘i'%\'?ms 1 14 in _the

Cps P epar ation 3%%? § terinari dRaﬂémQﬁm eapeutl C

agent for th ment of & mecr pr‘tlnn or
cpsfor prophyl g Q‘QBZ—ZGSE 37 USBefa‘ géﬁctcbs&@&e alptea peptide

ANt 1o Ay A
a0 cP lluc [o ) UCIIHCU 1 alty UI lelﬂb

-10 signad i n ani méﬂ189€é§2SEQJENCE_SIbInSﬂq{E?rQQlw Novozyt nes
S <120> Artz'éH]I %'}89 Pol ESQ +oqr?c§o<13o> 10736.

proma®h- wo <1603 Pat ent Il n r9| on 3.3 <210>_1
misc fezkdrg 273 <236§66@UA <213> Ey thﬂJmlﬁﬁchﬁ|md}HT‘sys'l’e?ﬁO>

<221>_CPhS
LIU LLU 221> STY— pcpllue

Table kﬁurFinveCT?r@Mhd§§20> <221> matjieptide <222> (145)

.(270) <400> 1 atg cac ttc ace aag gtc tec ace att

ctt ttt ace ate ttc gee gcc 4 8 Met Hi s Phe Thr Lys
EXAMBPLE 256 Thr H e Leu Phe Thr He Phe Ala Al a -45 -40

ConstrugforS&ikarh SpeddiflisEbraisionGeeton i Egestigga gt c cgt gag

e ;%q%élr%%ﬁcocgcnfg I%'G%%A%g%ﬁalev%gowaszgm @)ecggg {QS &gﬂﬁ Ilgrary (see
Exam;ﬂézl)tlﬁ%é%lkﬂmg gRAnEEt1 efiérolet of eDNAL (ppesxiraatglycdt nanogram of
DNA) was used as template in a PCR reaction with Primer A and Primer B.
Primer A;: TCTTGGATCCACCATGCACTTCACCAAGGTCTCC (SEQ ID NO:4)
Primer B: TCTTCTCGAGTTAGAAAGAACAGGTGCAGGTAGG (SEQ ID NO:5)

10 pmole of each primer was used in a 50 microliter reaction volume. Annealing
temperature was 55 degrees Celsius and extension at 72 degrees Celsius for 1 minute. A total
of 35 cycles were run. The Expand High Fidelity PCR System (Roche) was used.

Aliquots of the PCR reaction were separated on a 4% agarose gel. A distinct band was
seen at a size of approximately 300 bp. The PCR fragment was digested with BamH1 and
Xho1 which cut in the overhangs introduced by the PCR primers. The digested fragmen-ts
were isolated and cloned into BamH1-Xho1 digested pMT2786, an Aspergillus expression
plasmid based on the plasmid pMT2188, which is based on bCaHj527 (se Example 7 of
international patent application WO 02/12472; and WO 00/70064). The sequence of the insert
was verified to encode the Eurocin sequence as identified above. The sequence of the PCR
fragment is shown as SEQ ID NO:6.

The Aspergillus expression plasmid with the PCR product insert was named pMT2935
and is shown as SEQ ID NO:7.
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Gy Gn AQu Val Tyr Pro Asp Gu Pro Pro Ala Ser Leu
Thr Lys Arg -15 -10 -5 -1 ggc ttc gga tgt cct ggt gat
wqaeostoaer3cag tgc agt gaa cac tgc agg 192 Ay PRETMIKZ005/000725
Cys Pro Ay Asp Ala Tyr Gdn Cys Ser GQu H's Cys Arg 1
5 10 15 gcc ctg ggc ggt gga cgc act gga gga tac tgt
EXAMﬂEE399a cct tgg tat 240 Ala Leu Ay Gy Ay Arg Thr
Tyr sAIa Ay Pro Trp Tyr 20 25 30 ttg ggt
Exre lhist gt tct ttc taa 273 Leu Gy His

p%‘%fggp(&% %ngrlDW@ Fhas’ n§n§§mﬂag ﬁ?olg§p8rgﬁl3§-la?yz@@ straln BECh2

Eur ot'i um anst el odam <4
(see intérpatidnal pptsni/appliceiiomHYO 190&39389)- ﬁﬁetrarﬁforma@tSPﬁ%feAPaSO'ated twice

under %re?ecges a&%o %ﬁﬁ]%lgb Pg%ﬂ\ﬁfggél_(% @o@epﬁﬂymaf npgct;ééu@ltﬁ Yadrose and

acetanwe T teshexpressiprrefEwrpgin Aransésmapisuvergoreys fosGays st 30 degrees
Ce|CIUSC€/‘IQU%eSF)W&H1 %O&IVYIE@(E(Z% Ee&xﬁe Pyop ilé%% egﬁﬁgﬁl% W‘l\éﬁo@) nSupernatants
were Arg orhrNuBRageG1)%T\Bis-Gyis AP& (gpgs Hnyitrpgen)Tyas myoggneg@%d by the
manufé@ﬁrff %Hﬁ<@§§;&ﬁé¢b<%@> M7 s%%"are%&ﬁ P tHe) Ioﬁ@]l@\ﬁ fange. The

urot 1 um anst el odam <2
Aspergill&lory SteAiisfora@pts grey well @@n wirnonduceglifor ﬁmmssngf Eurocin.

A distirqgt]t)ah'd og’ 4@ si§g%)9p>ec?gc?130? R ciP&RL 586 mAAst thhtormaki@Whereas this

band was not seen in the untransformed host strains A. oryzae BECh2.

EXAMPLE 4
Purification of Eurocin

The fermentation broth was filtered through a 0.22 um Corning 431118 filter and pH
adjusted to 4.0 using formic acid. Filtering through a 0.22 pm filter was repeated to remove

additional precipitate after adjusting pH. The conductivity was measured and adjusted to
approximately 10 mS cm™ by adding MQ-water (Millipore). The filtrate was then loaded onto a
12 mi Source 30S (Amersham Biosciences 17-1273-01) column using an AKTA explorer
HPLC instrument. Loading buffer was 50 mM formic acid, pH 4 (buffer A).

Eurocin was eluted using a gradient of 0-100 % buffer B of 20 column volumes. Bufferr B
was 50 mM formic acid, 2 M sodium chloride, pH 4.0. The identity of the purified fractions vvas
checked by MALDI-TOF MS (Voyager DE Pro instrument, Applied Biosystems) and the purity
roughly checked by SDS-PAGE (Invitrogen, NuPage 12 % Bis-Tris /MES, stained with Gel
code Blue Stain Reagent, Pierce 24592)

Fractions containing the relevant compound (based on MALDI-TOF MS) were pooled
and concentrated on an Amicon Ultra 5000 Da MWCO filter (Millipore UFCS900524).
Centrifugation was done at 4000 g for approximately 30 minutes. The solution was then
desalted by washing three times with 0.01 % acidic acid using the same fiter and
centrifugation conditions.

The product was analyzed for correct sequence and purity by amino acid analysis and
MALDI-TOF MS. The measured mass of Eurocin was 4339 Da. The theoretical molecular
weight is 4338.8 Da, average, based on amino acids 1 to 42 of SEQ ID NO:2.

The stock solution was stored at -20°C.
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<400> 3 Met Hi s Phe Thr Lys Val Ser Thr lie Leu Phe
Thr lie Phe Ala Ala -45 -40 -35 Gy lie Met Ala Ala
Wéggm?(glsmsﬁ u Gy Val Arg Qu Gu Ala Ala Pro - BOTADX2005/000725

- y Gn Gu Val Tyr Pro Asp Gu Pro Pro Ala Ser
EXAMPEE SThr Lys Arg -15 -10 -5 -1 Gy Phe Ay Cys Pro Gy
Evalusfi®R ofthtinfikfobf& Qctfv\lﬁ" Ser Gu Hs Q’S Arg 1 5 10 15 Al a

LCeu Gy Thr Ay Gy 9/ gal
Hurkﬁleqrﬁlrw wEs swalla gd @rwnﬁmch% aﬂw"f e n‘r*ﬁ'io @E%%%Sﬁy The
Minimda] hgw@%rg%oﬁgé@%h@n ?K’ﬂé?wﬁéf dét%ﬂrﬂﬁe@ﬁ‘%%ﬂr%?théfNCCLSAGUSl guidelines

Pri mer 00> 4 tcttggatcc accatgcact

from Q@éé@lmand:t@b,or%@rkﬁtfoéa@swﬂwm <212> DNA <213>
[—ﬁ{rb&ﬁ'v&ésa%estéa%@?hé?&%ﬁ/n% édF%éntEatﬁﬂQOQ 516k @ 4CHCYAWS0; 0.25; 0.13;
agaaagaa caggtgcagg tagg 34 <210> 6 ‘<2115 296 <212>
and 0.08JpgA@13> Eur oti um anst el odam <220> <221>
) ) - ‘ .
B35 1 T &h ol g BRI Aol v o
ATCCatrainst acca tcttcgccgc 60 cggcatcatg gctgctccca

eegaaggagt—ccgtgaggaa grccygcteciy gectaggagyl 120
ttaccccgac gHakctcctg cttctctgac ca%&gt gg¢ ttcggatgtc
ctggtgatgc 180

Staphylococcus aureus, ATCC 29213 16

Staphylococcus epidermidis, ATCC 12228 16

Staphylococcus carnosus, ATCC 51365 8

Streptococcus pneumoniae, ATCC 49619 0.25

Streptococcus pyogenes, ATCC 12344 0.13

Enterococcus faecium, ATCC 49624 16

Micrococcus luteus, ATCC 9341 0.5

Table 2. Antimicrobial activity of Eurocin

EXAMPLE 6
Using the HMM files from the PFAM database to identify a defensin
Sequence analysis using hidden markov model profiles (HMM profiles) may be carried

out either online on the Internet or locally on a computer using the well-known HMMER freely
available software package. The current version is HMMER 2.3.2 from October 2003.

The HMM profiles may be obtained from the well-known PFAM database. The current
version is PFAM 16.0 from November 2004. Both HMMER and PFAM are available for all
computer platforms from e.g. Washington University in St. Louis (USA), School of Medicine
(http://pfam.wustl.edu and http://hmmer.wustl.edu).

If a query amino acid sequence, or a fragment thereof, belongs to one of the following
five PFAM families, the amino acid sequence is a defensin according to the present inventior:
 Defensin_beta or “Beta Defensin”, accession number: PF00711;

« Defensin_propep or “Defensin propeptide”, accession number: PF00879;

o Defensin_1 or “Mammalian defensin”, accession number: PF00323;

o Defensin_2 or “Arthropod defensin”, accession number: PF01097;

e Gamma-thionin or “Gamma-thionins family”, accession number: PF00304.
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ct accagt gc agtgaacact gcagggccct gggcggtgga cgcact ggag
gatactgtgc 240 tggaccttgg tatttgggtc accctacctg
W@ ameH78Tt ttctaactcg agaaga 296 <210> 7 <211eCWBK3005/000725

<212> DNA <213> Plasm d pMI2_9 <400> 7 tgtataagct .. .
Ayt enEOFgld sRAUEDERPRIANIY &%%%"3?@?%@&?%‘83%%B’teg%teaﬂaé”ve““o”’ i
it gen’@a?@%ﬁ?ﬁél%@mﬁ?ﬁgﬁgfé%ﬂl’éz?éﬁe?g@.? tasty sa(brtbarﬂ'@iﬁ igdarger or equal to zero,
ggct gat a acgt aaaaa 1; cgt caa at gcaagacc
wherphedRiANl 4atakeee i Hepthon BaaRleen T ARBREEARTORFIM (from the HMMER

sommﬂ&g&&@?ggsggggﬁﬁgggc agcgt ccaca tcacgagcga aggaccacct
ct aggcatcg

240 gacgcaccat ccaattagaa Q%gff}aaﬁ%?n ’ it

gélhae der eearnga Ryt geiclogaly @a & prynpfam program, it is

nece8SA7EO6hER (HERRBIILRE AR FEASS froMAR@FFAM @dtabase. Two profiles exist
agagt gacta 360 ggggc gaaa tttatcggga ttaatttcca

for egeitativaoa_lhwa cgl seeEdgst andueec_£s-hmm foy decal searches (o is

the %@@%ﬁﬂ%gﬁarﬂgy FIRAGHNSE! & GotdC 8RNt pidfilek R thel L EORIGES mentioned
tggccgtaga gcttaaagta tgtcccttgt cgatgcgatg

aboveat gaattca tggtgttttg 540atcattttaa atttttatat

g@g%%%%g%éof??%g%gcﬁégsé‘& nARRREAY & 38RES Wilpen88) into a single profile

ctga tatttacgt'a aaaatcgtca a ggatdgcaa_
(usingaa txhaditay -686 profiesaret AECH dilash draicaulscha bameg -9 defensin.hmm. A

quergl R £5d éeq&%@?%?%ﬁ%n%%%@ﬁ%%ﬂ%@ngcﬁ@ i ommand line:

gadaggacc aggc atcggacgca ccatccaatt agaagcagca
780 aagogkandaldotdersimbamaegyenesydite cgt cggectt
ttctgcaacg ctgatcacgg 84 0 gcagcgatcc aaccaacacc
ctccagagtg actaggggcg gaaatttatc gggattaatt 900
- wheetratseqaercechicamat ficwitly thegyusey @i aeit iseadensggo gy aajahe formats

cggcaattt C aat cgctt ggattccccg
reco%%%%‘f@@%@ 3' I\?@EQ}@?@%@ é%%%@%t ccc 102 0 ttgtcgatgc
gHitis sdocais |a@enbaequesh td zerd (BRRagd dunEgetiatggreataydban 041, the query

. 1080 t caat , L.t tct at. tcct
b SRR A AR BBl BhapL |
cElbe ®EQYt dathbase mafuribet teddribed ant Bateneare eigalc (20030 “The Pfam Protein

Bt e T o N A A A

aagcgtggct tcggatgtcc tggtgatgcc 1320 taccagtgca

gt gaacact g cagggccctg ggcggt ggac gcactggagg at act gtgct
1380 ggaccttggt atttgggtca ccctacctgc acctgttctt
tctaactcga gatctagagg 1440 gtgactgaca cctggcggta
gacaat caat ccatttcgct atagttaaag gatggggatg 1500
agggcaattg gttatatgat catgtatgta gtgggtgtgc ataatagtag
t gaaat ggaa 1560 gccaagtcat gtgattgtaa tcgaccgacg
gaattgagga tatccggaaa tacagacacc 162 0 gt gaaagcca
tggtctttcc ttcgtgtaga agaccagaca gacagtccct gatttaccct
1680 tgcacaaagc actagaaaat tagcattcca tccttctctg
cttgctctgc tgatatcact 1740 gtcattcaat gcatagccat
gagctcatct tagatccaag cacgtaattc catagccgag 1800

gt ccacagtg gagcagcaac attccccatc attgctttcc ccaggggcct
cccaacgact 1860 aaatcaagag tatatctcta ccgtccaata
gatcgtcttc gcttcaaaat ctttgacaat 192 0 tccaagaggg
tccccatcca tcaaacccag ttcaataata gccgagat gc at ggt ggagt
198 0 caattaggca gtattgctgg aatgtcgggg ccagttggcc

gggt ggt cat tggccgcctg 2040
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tgatgccatc tgccactaaa tccgatcatt gatccaccgc ccacgaggcg
cgtctttgect 2100 ttttgcgcgg cgtccaggtt caactctctc
W@ r@basrst g gaaacgcaac cctgaaggga 2160 ttctt cckCI/DK2005/000725
agagat gga agcgtgtcat atctcttcgg ttctacggca ggtttttttc
CLA&@ZO tgctctttcg tagcatggca tggtcacttc agcgettatt
tacagttgct ggtattgatt 2280 tcttgtgcaa attgctatct
gacacttatt agctatggag tcaccacatt tcccagcaac 2340 . . :
1. tA pelypentide hé‘é‘f‘@tagg@iﬁ' ohigy @éta&tﬁgﬁi%e%%f@’%t“&%@@“ﬁaﬁj’f‘&'?%o‘c-
t S UBRES Whith 9@ AR It 60% identity with
(@) B o O " nasg0 cas '
amino agids Jde ¥ o SEATIRINO ttcttcttat cgatgttctt atccgcaaag
(b) faz §ggg§gﬁ%g\9ﬁi@h qg%‘&g&&cB%‘égb&?ﬁ@él@&id@%ﬁ&gwgﬁdizes under at least

gc atacccatag 2580 tacCggaact gtcatcgccg\l .
meditimcstyugegcy cgnaijonywila (i oudeqjisgatt4§ae FIO R REQ@ARANO:1, (i) the cDNA
i i oS IS 8 F atdri(G} a e8MP@hRGkAY strand of
seaudfid A BBl b R S Sy Pt (L SRRy
(i) ort(idpgamccat gt taacagcttt gatgttcggg 2760 ttcagtaggt
C C WeC S8 ELtiBh J8aEidRlard sr9iRg&abA of one or
(©) 2%5’%9%@8{%@5&%3?%9%%&6%%@% c:&gc?tEh aI at a tgggaagat ga
moregarhingtagigs of ganirat agdsyyt (4B $HQ E("E@j@g t ccacggggt
cacggtgtga ccggctttgg cgagtgcggc gacggtggtt 2940
tccacgccgc gcaggat agg agggt gt gga aggacattgc cgtcgaagtt .
2. (Tlegpagmeptd8e0tlai 4t taapsthcat suinacagid geauenecg garsh has at least 60%
. caataatgt_c 6ag 3060 ggcat gggga
ldentﬁ}jg@ﬁ@ aa%§%$§%§??§3§§?%g\g§'gCt gaccgaggac ggatttggtg
3120 aagaggcgga ggtctaacat acttcatcag tgactgccgg

5. D e Gisof B B o h R ARARAA SAARTRAN RN has atleast 70%

identitg iihaaticadds Adadl ot SEQdRINGIGcc cgacaacgct gt gcaccgtc

tcctgaccct 3300 ccatgctgtt cgccatcttt gcatacggca

gccgecccatg actcggectt agaccgtaca 3360 ggaagttgaa
4. CURgp6egsEptidect cratic gompisiarayairat g sequencasdicyhagat least 80%
.. 3420 cgccaccacq .agtc ggcaccct caccaccaga
|dentg¥lv\@tg@3'5@%ag§§36{%?%&%%%%%'?(é gttgcg tgggttgacg

gtgcgcccga tgatgttgtt gactgtctcg cagaccatca 3540

gggt ct gcgg. ,gacagagatc ttgacgtaga.a . 0
5. ofRepulRTy B ebe A o st e auRy Agd edRneP i APtk teast 0%
idenfity 3gBCAIIIRagias gttage ot SEQLIDAIQ2 t 3660 cgtagccctg

gtggcatatg ttagctgaca aaaagggaca tctaacgact taggggcaac

3720 ggtgtacctt gactcgaagc tggtctttga gagagat ggg
6. JTHEPERHETdOTT ARG BoBPEEING gaghdihe bitid gegudriceyduch has at least 95%
~ tagtattcat cgagttcgc cet Ccg agagcggcgt 3840
identity h 24332 2¢! %gttﬁéé@gskg)dfjtrgé t gcacagaagc cagcgtcagc

ttgatagtcc 3900 cataaggtgg cgttgttaca tctccctgag

aqgt agaggg. gaccct acta_act gc c 3960 gattgctgcc
7. cdte PADAGRIOR P ATHGEEO! 22T ACacEmRHT00 TEaE I T ERRICe of SEQ
ID N¢P20 cagcttggac acaagatctg cagcggaggc ctctgtgatc

ttcagttcgg cctctgaaag 4080 gatcaccgat ttctttggga

aat caataac gctgtcttcc gcaggcagcg tctggacttt 4140

8. CHRALLBRPERIdEISABIBhE bf EhBRIAYIWHICH LESISS tof BB HYNIYR2 o a fragment
gttcttccca 4200 ggattgaggc attctgtgtt agcttatagt

thereefdwuing engmisseRiglacdly- t gt aaact gg 4260 gagt t ggcat
gagggttatg taggcttctt tagccccgca tccccctcat tctcctcatt
4320 gatcccgggg gagcggatgg tgttgataag agactaatta

9. t Jgg@pwﬁgld@t‘g@@@ ,W%EB&‘G”%@? @gﬁ&&l '%’ 'ﬁ@@t ggcttc
gccgaatttt acgggccaag gaaagctgca gaaccgcggc 4440

act t aaac taattaag ctatcagccc catgctaac t t
10. aJie@ONDERfidESYaIaim 8, which consists of amino acids 1 t B 888t Noz2.
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ct gat aaaca ccaacagagc tttact gaaa gatgggagtc acggtgtggc
ttccccactg 4560cgattattgc acaagcagcg agggcgaact
WO @678yt cgct gagcag cctgcagtca 4620 aacat acRUEDK2005/000725
tat at caacc gcgaagacgt ctggccttgt agaacacgac, gctccctagce.
11. 4BeopcnsRtde oF clatn §1 whiglk Stenceded By ﬁ@plyﬂa%?@ Which hybridizes under

at leSAYRRY %ﬁir{g%ﬁ?\ﬂ&&%f&né%ﬂ (B 3eleliddsa APRL A 6rAEQ ID NO:1, (ii) the
agcaggtatc tcgtattgcc a gattcagc t gaagcaaca 4800,
cDN/ggegawwag@rmiaed:tngwteoag@ﬁ i do @40 0&%&&@@ NG 11 eigid cceggplementary
a 4860 gagtcgacct gcaggcatgc ggcgtaatca
Straq%g)gﬁgg@&c tgtttcctgt gtgaaattgt 4920 tatccgctca
caattccaca caacatacga gccggaagca taaagtgtaa agcct ggggt

12, ?@%eto%cggpget gi@%%‘f‘glawafg\gﬂig@%er%ge% Bgtag{oweabéﬁd&%ich hybridizes under

ttccagt aaac cgt gccagct .
at leggt atediuah-gpig hastdggrnep acndidans gy do@gustpgidrat 1‘?@ f SEQ ID NO:1, (if)
C tt c_ qct C. .t cqa t cgst t
the GHNR 521 BTN LEECPRERC o R 270 BRoSEacS 9o or (D 2

comgt@antangsitariddfdij @ac lija at caggggat 522 0 aacgcaggaa
agaacat gt g agcaaaaggc cagcaaaagg ccaggaaccg taaaaaggcc
5280 gcgttgctgg cgtttttcca taggctccge ccccctgacg o
13. apsapoipsemidead ciaiadgwhibB &lertavdad by agehoytiggtidmwhich hybridizes under

cccgacagga ct at aaagat c : P
o G R 00 PHTTLARSEbECFEERPEm B3R 1 po, 1 e
cDNgtseqgetde torfidifed it numddtidey 1gaATOgH G o tN@:dt oafii) a complementary
agct cacgct gtaggtatct cagttcggtg 5520 taggtcgttc
Strarﬁ’g‘%é Qégﬁt gggct gt gt g cacgaacccc ccgttcagcc cgaccgctgce
5580 gccttatccg gtaactatcg tcttgagtcc aacccggt aa

gacacgactt atcgccactg, 5640 gcagcaggc gt.aac . .
14. G868 sRiER e odo BTG 1 005t B PAERAERYl & G8gant comerising 2
condeh &g basKtit @RRc tesidn ang/gcinaerioh ohgemgamosyamaiot aast gitamino acids

ctgcgctc 760 ctgaagccag ttaccttcgg aaaaagagtt
1t°é§95ggpc'b[g'\'§a2c'ccgacaa acaaaccacc 5820 gctggtagcg

gtggtttttt tgtttgcaag cagcagatta cgcgcagaaa aaaaggat ct

5880, caagaagatc ctttgatctt ttctacg t ct gac C ..

15. aff gi§aaieth p%i@é’f"@%‘iﬁ Cg@ﬂﬂs'f’ga@g%%%?d? g@%:ug%%gwmm encodes  the
polypéptat Ghand ofdgmisci-1¢a cctagatcct tttaaattaa 6000

aaat gaagtt ttaaatcaat ctaaagtata tatgagtaaa cttggtctga
cagttaagca 6060 aggattttct taacttcttc ggcgacagca

16. t RS GERSEH SAEiERLAES of iclaE arB; afavinh2atOleast eaatnadation in the mature

Cé‘é-t tctgat acctgcatcc_aaaacct t_%t ot aS'CF]%at c %ﬁ_@aat 996E cequence
polypariget eathing senvencagRfcalalt P MKhi g fe WA R RNt Quciectide seq
encddeS CAHARP S BERIIABE Bf A A15@at ROMOLT SE@ID NGRL!

ctttggcaaa tctggagcag aaccgtggca tggttcgtac 63 00
aaaccaaatg cggtgttctt gtctggcaaa gaggccaagg acgcagatgg

17. CAFRRRAC 56d @3RG AR BEARIH Ptha Plynacle GRledFdidivatgperably linked to one
gagat gat at caccaaacat q%t tgct 642 att agiaat ac

1 gt g 0 .

or mpse ares) SeaTCEE S deedt iheRrpargkn eRAliRsPlide g gygssion host.
6480 aattgatgtt gaaccttcaa tgtagggaat tcgttcttga
tggtttcctc cacagttttt 6540ctccataatc ttgaagaggc .

18. c Adsaembinany@resian ecley §erPrasng thegueieiq Cict of claim 17.
ggctcatgtt gtagggccat gaaagcggcc attcttgtga ttctttgcac
tfcctggaacg 6660 gtgtattgtt cactatccca a cqacacc_:a

19. t dorecambigentiiess eell eareprisingdbe aa@gw@p@mnaga@ L elgm 17.
ccactaattc tctgacaaca acgaagtcag tacctttagc aaattgtggc
6780 ttgattggag ataagtctaa aagagagtcg gatgcaaagt. . L

20. t #cmethgtidor prodyeing thegobmantidene i sRingt f cht ising (a) cultivating a

cell,g\%i'i:ﬁti{‘n?%t ng- Bl fodthtis gggﬁlgt&aﬁro@@&iwqulyﬁgﬁt@e, under conditions

ccccatttag ccacccac agcacctaac aaaacggcat cagccttctt
condugivagigt praciictho6of theypojvpantide; andylagowr)inddba pelygertide.
gcat cgat ag cagcaccacc aattaaatga 702 0O
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ttttcgaaat cgaacttgac attggaacga acatcagaaa tagctttaag
aaccttaatg 7080 gcttcggctg tgatttcttg accaacgtgg
WO ewe/05ggra aaacgacgat cttcttaggg 7140 gcagacarEDK2005/000725
tcttcctttt tcaatattat tgaagqcattt atcagggita tt t,c,tc?tg .
21. 75 mgiheg R GRIAGH Be PRleRPITe Pary ebSaBah 14 comitgng (&) tutivating a
host el Zonighibing LRttt skl @naNRSBNPASIAY Pnedsiiaa@egdence encoding the

gcttcacgct gccgcaagca ctcagggcgc . aagggctgct aaaggaa .
polywt@aamégﬁqyﬂ%éﬁgf@@ag@“@ tog PERpstiey Og?fgfcww@dgi and (b recovering
the fhdRbHEAAT 9 tcagctactg 120 ggctatctgg acaagggaaa

acgcaagcgc aaagagaaag caggtagctt gcagtgggct 180

tacat ggcga tagctagact gggcggtttt atggacagca agcgaaccgg
22. 2aht B6RAMC pgtgﬁu&&ﬂﬁgcgﬁﬁiﬁe& ByIE ARGt EABEEAation of DNA under

ctgcaaagta aact ggatg ptttctt_‘gé; 300 gccaaggatc L
mediugastiipoerey engiiens ¥8§ Binvclgatidasal e e ghPEGaEYNPt#) the cDNA

sequiiide COREREEM hudéRfiieaddas 97@st 586aDAG0AJet {iiﬁta%%plementary strand of
gccgcett gct 420 attcggctat gactgggcac

: - 99 tg-gagaggct A . . :
(i) oaa@;a@wcc%étso@@ggﬁ@%gmndgmg@%m ofige.t wiieygegodeg@ polypeptide having
antirdicREEs 9ERGy 099Ccgccecgg ttcttttt gt caagaccgac ctgtccggtg

cS ctgaatga 540 actccaagac gaggcagcgc ggctatcgtg

gctggccacg acgggcegttc cttgcgcagc 600 tgtgctcgac

95ha} 96814 t dizi lation of DNA
23. agkg?&%é@aazgﬁc@%gﬂg%f?@%tzg &Stgln%%g (QP%?glgltngca population o

~gtgccgg aggatctc ctgtcatctc acct )
undergoedjagaagh gtriagencyt canditigngywitly 4 goclzeitlesatd§dggy§gt SEQ ID NO:1, (i)

the C.fg%&?ts%gggnéet ABhGHRIC if %81%9&5&3 1 YGIPAF AFCSBAIFIARBER or (i) a
cgcatcgag cgagcacgta ctcggatgga agccggtctt
comglecgataraglyand cgali)con G 84D (k)gsalpdiog dhe onlydgoy crplynucleotide, which
cOcce .act gt : ccycggat gcc 900
enod S RS A A BRERLAAPAY COYiTeet 66 t {gccgaat a
tcat ggt gga 960 aaatggccgc ttttctggat tcatcgactg
t CC L { . t : C .
24, t tq'ga &%gagt%% pglgé I%qq@gg)f t%l;ég’rg gggﬁétgﬁség}gggg%&?@&% agpopulatlon of DNA
undggrigit stiagawy V0B0ibn witte (i poteatites 445 & 2ayeice@d NO:1, (i) the cDNA

ser it ERBRRHRTENERY 155 BRSED B, B3 brementay s o
(i) ot (idaraihtoy soling tiga hyhralizracpdiyratciotide avhigy guyaidga@ polypeptide having

t.ttc tg{ftt acatttgaag agataaattg 1260 cactgaaatc
an "Pﬁ:é‘gbg%ta WWttatctgatt aataagatga tcttcttgag atcgttttgg

1320 tctgcgcgta atctcttgct ctgaaaacga aaaaaccgcc
tt.gcaqgde tttttcgaa 1380 tictctda gctaccaac .
25. A TCL oAy g PoVIaRLE Botl (TRt fyciotde sequence
comPesiag (4)dhteoduicingcatdédst oag ertitdtmadatodite gestigamitpeptdgsadiag sequence
tectctaa, 1500, atcaatt ac t ggct gct gccagt ggt : _—
of SERY YT et inechign tistpalidk: Se0Umiss gt igboptide consisting of
amiis a6ie8 112204 20 60 SEQC TUNCZ) gkt i aschedog did poyrpisaitide agimprising the
162 CcC gcttgga gcgaactgcc tacccggaac tgagtgtcag

0
mutgtguglgeitasesyaliciacge 1680 ggccat aaca gcggaat gac
accggt aaac cgaaaggcag gaacaggaga gcgcacgagg 1740

gagccgcca ggaaacgcc, tggtatcttt atagtcct cgggtttcgc
26. cé\:‘@ﬁ%ﬂb@ﬂy tige g%?é’é'@?dg@’ @st”e?tt‘a% Qgc'?'ﬂb%'gt cag
gggggcggag cct at ggaaa aacggctttg 1860 ccttctttcc
27. tlgg%te%h%tdcfgr (p:)l(’:otd%gitntgcat %olglgegp?ifdg,agg pll;lsailrgg ?ac)cc%?ti(\:/aﬁr%gt gac%h gc%gnprising the

mutant polynucleotide of claim 26 encoding the polypeptide under conditions conducive for

production of the polypeptide; and (b) recovering the polypeptide.

28. A nucleic acid construct comprising a gene encoding a protein operably linked to one or
both of a first nucleotide sequence encoding a signal peptide consisting of nucleotides 1 to 60
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ct gataccgc tcgccgcagc cgaacgaccg agcgcagcga gtcagtgagc
gaggaagcgg 1980 aagagcgccc aat acgcaaa ccgcctctcc
wW@ewensgst g gccgattcat taatgcagct 2040 ggcacgarEyDK2005/000725

ttc c tggaaagc a agcg caacgcgatt aat gt tt
of SS90l Aitiicant B-ooebag JUARIIT S0 P d CAE Bt APGUEPHGE Consisting o
nuclddtiaey &t Ciat 14t et SEQADING I GvHpadih tigd gage tORéigAGashe first and second
tttcacacag gaattcacag ctatgctaga gcggccgctc 222 0

nucleplidle S§aEieEat gcaaget tggcact gge cgtcgtttta caacgtcgtg
act gggaaaa 22 80 ccctggcgtt acccaactta atcgccttgc
agcacatccc cct t t cg cca gctggcgtaa 2340 tagcgaa )

29. ot ceqrrakiog ARIgEen V%cte@%@mggg%&%@@@@aw%ﬁ@@% %ﬁ%uaan 28.
2400 gcg 2403

30. A recombinant host cell comprising the nucleic acid construct of claim 28.

31. A method for producing a protein comprising (a) cultivating the recombinant host cell of
claim 30 under conditions conducive for production of the protein; and (b) recovering the

protein.

32. A method for producing the polypeptide of any of claims 1-14, comprising (a) cultivating
a transgenic plant or a plant cell comprising a polynucleotide encoding a polypeptide having
antimicrobial activity of the present invention under conditions conducive for production of the

polypeptide; and (b) recovering the polypeptide.

33. A transgenic plant, plant part or plant cell, which has been transformed with a

polynucleotide encoding the polypeptide of any of claims 1-14.

34. A method for killing or inhibiting growth of microbial cells comprising contacting the

microbial cells with an antimicrobial polypeptide as defined in any of claims 1-14.

35. An antimicrobial polypeptide as defined in any of claims 1-14 for use as a medicament,

or an antimicrobial veterinarian or human therapeutic or prophylactic agent.
36. Use of an antimicrobial polypeptide as defined in any of claims 1-14 in the preparation of
a veterinarian or human therapeutic agent for the treatment of a microbial infection or for

prophylactic use.

37. Use of at least one antimicrobial polypeptide as defined in any of claims 1-14 in animal
feed.
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