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POLYPEPTI DES HAVI NG ANTI M CROBI AL ACTI VITY AND
POLYNUCLEOTI DES ENCODI NG SAME Sequence listing 5The
present invention conprises a sequence listing. FIELD

OF THE | N¥cNMAWTIDES HRANGrASBEMICROBEN ACTIVieYates to
i sol ated pol ypepti des havin g ant|n1crob|al act|V|ty

and i sol at ed FRLENESLFOI DR EDGHOIYNERA

pol ypepti des. The invention also rel ates to nucl ei c
acid 10constructs, vectors, and host cells conprising
Sequenee figlinghucl eoti des as wel | as methods for producing

AR osletintfioR BbiBRIS! A2 ucRAGKARRUND OF THE

I's an object of the present
invention to provide pol ypepti des having antim crobia

eLd erctiy iNveReneo!l ynucl eoti des encodi ng the
F p?t;peptl gpM\/ARY OF THE | NVENTI ON The

ghegeesent wenmqrowlai@q bt isslated palyleati¢ss prUngo@Pintigesial activity and
isolatQ@EblPQucﬂ’éHhUg% Sﬁ&g @?th@‘ﬂ)mﬁ%ﬁ%éehﬁg REAnEdHOASS Reat8E R Rucleic acid
)

st ng peptid avi ng an am no
consteusisd veelgureretd hesit lmgmatfsmgaém pelgnydlensides ©p Welt Bs methods for

SEQ I D NO 2; b
produgﬂg;églggﬂnggh%@%;ﬁ;plﬂeés Q (b) a

s encoded by a nucl eoti de sequence
whi ch hybridi zes under at | east nedi um stringency

BACpﬁ%ﬂ%w{pﬁf éllﬂl |ONC! eotides 496 to 558 of SEQ ID

sequence contai ned in nucleotides
1t isoar538jest o‘sm@ PSR mveraiton(tol provide craiyrlepheast Aryng antimicrobial

actlw%%ﬁ ANAuQEotlded eREodid aét & polypen ptide§) @ variant

|ng a conserv stitution, deletion,
and/or i nsertion of one or nore am no aC|ds of am no

sumBERIOR THE IRVERMIARFQ | D NG 27 and

The present invention relates to isolated polypeptides having antimicrobial activity
selected from the group consisting of:

(a) a polypeptide having an amino acid sequence which has at least 60% identity with
amino acids 1 to 21 of SEQ ID NO:2;

(b) a polypeptide which is encoded by a nucleotide sequence which hybridizes under
at least medium stringency conditions with (i) nucleotides 496 to 558 of SEQ ID NO:1, (ii) the
cDNA sequence contained in nucleotides 1 to 558 of SEQ ID NO:1, or (iii) a complementary
strand of (i) or (ii);

(c)y avariant comprising a conservative substitution, deletion, and/or insertion of one or
more amino acids of amino acids 1 to 21 of SEQ ID NO:2; and

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

The present invention also relates to isolated polynucleotides encoding polypeptides
having antimicrobial activity, selected from the group consisting of:

(a) a polynucleotide encoding a polypeptide having an amino acid sequence which
has at least 60% identity with amino acids 1 to 21 of SEQ 1D NO:2;

(b) a polynucleotide having at least 60% identity with nucleotides 496 to 558 of SEQ
ID NO:1; and

(c) a polynucleotide which hybridizes under at least medium stringency conditions with
(i) nucleotides 496 to 558 of SEQ ID NO:1, (ii) the cDNA sequence contained in nucleotides 1
to 558 of SEQ ID NO:1, or (iii) a complementary strand of (i) or (ii).
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(d) a fragnment of (a) or (b) that has antim crobia
activity. ‘The present invention also rel ates
- to isolated pol ynucl eoti des encodi ng pol ypepti des

%BWE&QM qiVehidrt BB ralatedClol Miclels a&igl eaétaktd, Iredritigant expression
roup consi sting nu | eoti de

VeCtOé‘-h @8@1 FeegmRINgsi Wéﬁ%llsc@mawé@?eawlw BUGES: d sequence
Wi Glte &8 ibnlicRsito 68 5%k d@rﬁrﬁétﬁdﬂsV\fot brcﬁiﬁblﬁg’ s@@h @Slybéﬁhdes having

a”t'mét%oq?%aao?%‘(’?é@%mf&f@mgl @) %t'i"ﬁ'”ﬁtﬁlr%@f%nuc EOt '§ @%\é’l”g%g a nucleic
acid ﬁgﬁ%th@t N@rmibrising da 3pdIgn i@y NeHebaiag | the %Ilyﬁébtlde under conditions

bridi zes under at |east nedium stringency condl tions
Condl\'/ﬁ"fehfo’( ProdyRiien ebtedelrapisie; N8 repovaiing NBPRIFPAPdE; i )

tTlﬁ@ FNANS QANGE AeNtRiafed tb mBtHele0bi demgl thed fopepfides and
NO 1, or (iii) a conplenmentary strand of (i) or

D
PO'Y”E?'Pﬁ?t'dGS of the inyeatigfr-esent i nvention also relates to
nuclelc acid constructs, reconbi nant expression
ectors, and reconbi nant host cells conprising the
DEF”HH‘?H@CI eoti des. The present invention also

neltrtiesdi 4 d&%bnpdﬁhef RImPEAEHEIBRI astiyPRIdERERE helem as an activity
havi ng antim crobial activity conp

Wh'C%'élan@th|0ﬁ§'”'@9r0é¢f6hbtﬂ’ﬁ9aﬁrlowﬁb§ft m@éqh'al@svﬁaﬁfg é@%@or&ext of the present

inventidté ltr?é férr%a%hﬁlmfé%?ﬁl‘f 4ChteRABP Tt Fh2 tﬁapme)’é”fécb%ﬁctéﬁ@ldal and/or a
encodi ng the pol ypeptide under conditions conducive

bactefiggtatis a@ﬁj@t fuaaw'éﬁl @rﬁféorpf@n%@b@ etrct agAEr @Yiryckigbotegtnyherein the

term U'PSctORioape Rt 'ttSije understtBg &¢ %%65‘51(3'6?\/ ﬁiﬂﬁwboﬁa@ér%@ cells. The term
relates to nmethods of using the ypept rdes and

"bactesigsialigc isetst beiagderstocHeas AarRAMS eﬁmhMm@w@rlwwth L.e. inhibiting

growﬁ@%bﬂﬂeﬁél%!l@'Tf%ctbhﬁ'"ﬁl)ﬁglc-ﬁla? id & B uAldsbE re@,tﬂa@lable of killing fungal
tivity" is fined herein as an activity

cells. cTa“?al?Fr@ "Bmgt@itaﬂp. wgtodiae HRFEBicPH 17§ W@Wﬁrpfdf‘h'ﬁﬁﬁﬁsa 6%19&# growth, i.e.

inhibifr®] Igfowihd il CRNS.Exhe OB NOIrRIRICHY td THeCOhi&BtobdCas capable of
term"antimcrobial” is intended to mean that the

inactiatigg s T ARl AHEIPBR GEBAeBIas B RIPEOTdWegab pels (Including yeasts).

finng Sorfiad o@'ﬂfg ?Wesérﬁtﬂg\béﬂ@ﬁ itite @irhehibiiHe Qowdh of microbial cells” is
vi ruci dal ef wherein the 15 term "bactericidal”

intendegl foompan Mé?%?@@darﬁéné%@sﬂér fing siats. ri§-p'het Bey fre not able to
propag8ld S The term "bacteriostatic” is to be understood
as capable of inhibiting bacterial growth

FRAIITTSSs B SYG rPées}?ﬁEt'EquﬁP”cém”E‘croﬂ?é %Cé'wm Thay be determined

accordan i) ltH‘e' ﬂlall:edulrédééérlb@d W]déﬂiréﬁ 804!, @&rﬁaﬂﬂ%mu%lo&béﬂ NMé&€ods, Vol.
fungal cells

t
137 (Qhiter 7o 189 DaBUEEvsly: PRITEIobioh G GEY BF SeleFmined according
to thd I\E}CLE!1 Llibbﬁrie@gfrcgﬁ QVﬂSlg(thlﬁglaéncﬁEbtbtﬁato@@térﬂ@ms Institute; formerly

nowsygs RGERTA) SOTHINGR PLITHEnS LAl S BBrEFeLel |

%@@b@tﬁea&@m@ @itmﬁéroﬁrdﬂGQMt? ehdysbd Icaﬁébléildﬂgedﬂ.ﬁmgt k. number of
g 248 DEE SRR 654 BSOF Y GrD BP0 b Bl 12 hours,
more l’ﬁﬁ@@rabh@éﬂér lBehaies,| morr srefefably aftéron hgireWridge predérably after 2 hours,
most preferaby gf&er Pﬁgurara%dqgtpa?tkl)cu?ar a‘%tep 38pa91u¥es) incubation at 20°C in an
aqueous solution of 25%(w/w); preferably in an aqueous solution of 10%(w/w); more preferably
in an aqueous solution of 5%(w/w); even more preferably in an aqueous solution of 1%(w/w);
most preferably in an aqueous solution of 0.5%(w/w); and in particular in an aqueous solution
of 0.1%(w/w) of the polypeptides having antimicrobial activity.

Polypeptides having antimicrobial activity may also be capable of inhibiting the outgrowth
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For purposes of the present invention, antimcrobia
activity may be determ ned 25 according to the
procedure described by Lehrer et alL, Journal of

of Eﬁcﬂ%@ Q&t'f M MY BPd% 24 \Rurs 31355"62% PhhicréSir éfZ)évth substrate when

rnatlvely antimcrobial activity

addeéé} élcﬁt“i%'éfa%b%frm ﬁq)pfrb PfgirraRizeisngsidaein ﬁé@”cfet“gﬁt‘@_@ﬁoo ppm;
more(p@fbfé'bWhe’#%dleampé @&Meﬁtrﬁo@t@@%d%pt‘nné\térﬁ rH&r% préfRFIHRf Wien added

known as National Conmittee for |n|ca and

in a qopeRittratien of Kilapriarraest Preteedlyaptandhsse iya agncentration of 50 ppm; and

in paﬁt@&lbf‘ﬂvﬁérp@do%'d I@thbNéetn}faf@Vof% F%a'pabl e of reduci ng t he
nber of living | s of cherichia colt

f@h@ﬁptqﬁsm%w a'Fttf@FFOQl@' Rt Pt B SPABNG oafr@@rcmszthe number of

nvmgft"éwg & BERNR RILBELmTRIY66dsh & 1,806%%@24 H&tr@ (Mé@‘rﬁl@@hyr 12 hours,
ter 4 hours, nore preferably a 2 hours,

moremf@te@bafoﬁ@era& heirs) mpg, prefesplly @ﬁerpérhputsU mgre afetf%nabtyoafter 2 hours,

most r@t’éFa%‘ﬁy) aftétcﬂ%ht Odhdah pdicdidt ﬁ‘tbr%uﬁl%s?%dﬁbb% af 20°C in an
eferably in an aqueous sol uti on of

aqueqtmfwtwr ‘of Eﬁ%é'v/wa aTrefeEdINin B SqHeQULROBIISN §b1 Q¥ (vBw); grore preferably

in an %@%t}@ solR6R rbf'?‘)%' (®BY g\tﬁﬁf rﬂ@tleyprbférétﬁy ﬁ‘loéheé’(ﬂt%oﬁé’ LBt of 1% (wiw);
WAVE 5m)st prefera i n an aqueous sol ution

most @fef@ra ygiAR)RAUBFHS sotvt'ﬁarot Pé&/(alfwt ﬁ”‘éﬁ‘ RR{lE#AIN §81aGip@ solution

of 0.10h(wiw 1orve MIY@ptlaéﬁté’?fﬁtgyéPﬁﬁﬁdr&ﬁQ dedviyng antimicrobi al

ac:Hwé&;x 8 havi n antlmcroblal act|V|t%
meyPgpP SH@W‘E‘S&Q misrobial .aﬁw'tmqyrﬁjsq PRCFNGOIr B i YPiting the outgrowth

of Bdéﬁlﬁ?@[/bt@@' ﬂTG@' 6636PRM 2bS{&)s BOLs 234mhz§"d{|§roﬁibl g@th Bulstrate, when
obi wt h substrate, when added

adde@ Hh% éﬁ’tqe&frfifdﬂﬁ‘ fo1 098 POMp prAfer EP'éfV@te&tﬂdQeWi‘eﬁ C@!&F&@H afign @f 500 ppm;

more GRSTE@BIVAHdnQIYded ibd @orﬂ:léﬁiraﬂﬂhrd? 280 8hRF akdnymyveeneRAMBAvhen added
in a concentration of B'&!m even nore preferably

in a ceReaniratiereal 149 %’”bdﬁ%?éﬁqu%? Ahen afded Bp#ronassiration of 50 ppm; and

in par@&@éﬁw&t é/ddéﬁfﬁrnaégrﬁtféﬁtrbﬂ'bnaof%%ﬂﬂ”a“ on of 50 ppm
5in artlcu ar when ad In a concentratlon of

and
ﬂﬁ'ﬁ\ pOIYF’ep“qf@I %@@@t@@gt t’i‘é@mWQ haveiatileash g0z, pa%f?rablywt 'eaSt 40%,
morer@yfe%lycéﬂéﬁét%ﬂ% mBfUSIeRGaBIf &t THHFP80%O dré téT&a@? dtSleast 70%,
Baci |l us subtilis (ATCC 6633%1 to 1/ 1000 after
more%ﬁfﬁ?b{ypﬁkké?hwé %Yet”emoﬁpt‘?é‘tjﬁ y ghdgast SPér énagh pyeferably at least

95%, &ntiedve rhds p%feﬁﬁg%tpé@sﬁ aoedl of té taﬁﬁmﬁ‘:rdbﬁﬁl' ra%ttwtﬁﬁtffﬂhe polypeptide
referably after hours, nost referably at

consipfiigror theRMinA agidrseAuecarshays ap a3 92 ?Tcﬁﬁo%t@ bi-2.

@éolgt@@ %@Iy@@ptlé‘é) BeIeaHs “Sobtdd pHly ﬁptlag%aéMs‘é’}t hereln refers to a
i n an_aqueous sol ution of

polypRPEGHAEN 1 3t 20 e en e rgranN oot 430 wirg Mot aIRerably at least

60% mfee e@érﬁfr@teﬂEteYerhtﬂy 2 |Gt 80USPLHS) Mbstqcne@tabl%We%t 90% pure, and
in an aqueous sol ution of

even gt prRIeEATY FLBHS oY bLth MRS ST SRAGE. 0. 106 w1

Fubkhtiae YReBtpslPsepIRt MheaftihMsahQbmtrlly afird \ﬁoly)beptlde denotes
Pol ypepti des having antim crobial activity may al

be
herelfy ZAINREPIE PRARABALDE GG eI PbRL 1006, Bfefasglly | gaost %, more

preferaBtdtInhdst 69T ord Brtrablorat %sh@%f ﬁno?é pr%ﬁﬁably] aBmost 4%, at most 3%,
m cr obi al glr owt h substrat e,

even mpng BFRTaPY GH et f%d“‘t%r?f ef%rragb'e‘tta%‘ﬁt 1\/6?1@rﬁ‘da9d3€d“‘i’sﬁ paeferably at

most OCH%(b?theﬁ@Hthﬁ offer O &ﬁmb BeRalprief ﬁﬁl@b'le%ﬁWbtﬁégﬁ%ated It is,
a concentration n nore prefer

theremrpr%fard%thaﬁ the %?@H%”’%RLF gﬁowpeatgg '?)ﬁHeaﬁtD%%% purg preferably at

least PABf @Ir@bhyrewherrandedeast U pivee Mot bicfitaly adRapP98% pure, more
ncentratio

Jcul ar when ad

pretor3B AR A Gl AT GO 35T LR 4 RIER PIGr R AL foast 987%
pure, @el 88 p@Xablpaefeastadyoy, abstprerstabQlea¥00e. 500 gdref afd ¥ven most

at | east 50% nore preferably at | east 60% nore

preferably at least 70% norge preferably at |east 80%

even nore preferably at |east 90% nost preferably at

| east 95% and even nost preferably at | east 100% of

the antimcrobial activity of the polypeptide

consi sting of the am no acid sequence shown as am no

acids 1 to 21 of SEQID NGO 2. 25 Isolated
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30 herein a polypeptide preparation which contains at
nost 10% preferably at nost 8% nore preferably at
-frost 6% nore preferably at nost 5% nore preferably

prefer%blym‘@)@t’/o rﬁ?f@ b?t/ve@ﬂ%f tﬁg/‘lotﬁ\b%@pgﬁrd% rﬁ’ét@nf Ahaddelt idthdB&baration.

nost erab at nost 1% and even nost
ah@ﬂoeryaaweapf t?@sqrew%%vsyt'mr@Mefﬁﬁabkyt'ﬁ@rSUBéfﬁy&b%'pstqueﬁeform In

partlcm%F eif |@lpréférFéai Wél & bblﬁlb@ptlﬁéé 'aYe?'uV @s%éﬁ’t%ll?tpﬁﬁe fdrin"] $e., that the
herefore, preferred t he substanti al

polypgwd}eﬁggqqr@t@n, ig epgentiglydreeofatisag P@’Yp‘ﬁﬁt@ﬁé?%tgl[l%} V\glth wh;g@ it is natively
assodifés! Tr%f%rpb'é Scco'?ﬂH |§hé?f efreiamb, B preBasiy A6 YoRpPéRide by means of

nore preferably | east 96%pure nore preferably at
well-knaws reaypuyngnt @ethﬁe? ar by @fi%ﬁ*%wﬁﬁ@“qr@a@%s?% pur e,

MRf&n Qﬁ@ﬁ&ﬁ}a@h%tﬁ{tlahyﬁ §rte PR Peplitet is SBRYyABILwWith the terms “isolated

preferably at |east nmost preferably at |east
POlypg@'dS%’pﬂJrpé’lyp@ﬁtﬂjeéﬂ‘/@ﬁb#ﬁifprm preferably 100% pure by

Wi o rElQ%dﬁQéé’tlnet\Pé’éNﬂ\%oémlqg aE‘BtséﬁuéHceQB?MEeh o nucleotide

the preparation. pol ypeptides of the present
sequqrﬁe%mde@ﬁlb@ﬂ@yﬁh%p@rﬁa@w 'idﬁ”t&)’ substantially pure form

FBr P&, ﬁbbé’élbfaf'he dré?én? IrWeﬁfld?{ r‘cl‘féJI dégﬁ}@E (ﬁrkfenﬁﬁll N&ﬁ@éd 46 amino acid

are’ | essenti al ure for |
sequesePy ﬁeftﬂtﬁf‘fd@qﬂr@’pléﬁ"ﬁ ﬁ]@rprwa@s%t‘e?ﬁﬁ 'ap'ugieq F'e‘éer%f’” 8t the FASTA
progr&A|paRRRe! ( g@e W‘irf'\’erp'eﬁf'soﬂ"aha DM Gbmbﬁ (1@8§‘a’trhb’r%{/é’d T<|Jols fokr) Biological

5aSSOCIate his can acconpl i shed, for_ exa

SequestcepAtalys t B@Aﬁ&%ﬁ@%g o Wedhs P@prs%mlg%a@ﬁpld andySenS|tlve
Sequér?‘c%oﬁ@ﬂnﬁamfon thpﬂéwfar#ayméﬂ@s iMethodUih éh&ﬁtfldw 183:63-98). The

Herein, the term "substantial l
SCOF”}QdF@/tﬂéH?@CHéaS BLOSYMSRysARRENAItY Was He2. rd gap exbosie panalty was 2.

W%36@&1’%%'o@ﬁjenﬁt?%etv%@nﬁﬂ/%%b@@tldenséq%@h@ésqg dbRFMined using the same
Identity: The rel atedness between two am no acid

algorifatarthedivape PReede aa deseried @bevt iThe steduytiahixdised was the identity
matrixi @86 bERa vha\é ﬁ@eanra@raera%e%on ideAtyi Was'-4. For

pur poses "of the present invention, the degree of
Ademativaly, set %l@@ﬁ‘eﬂmf AP r@@"@ft‘:?@ds@@%’i‘f@ésﬁl%@termmed by using the

Needl@eérsgrféhnﬁ-gmbmeL@Ml@stsf@adké@eg(rﬂm/}:eﬁ%% b@lm Qrs o The Needle

ver sl on t he FASTA program package (see
progrmwwdﬁﬁn%m% ﬂm gbobaL.ab@mner(tl@@@)thm ‘F%&T‘B%dﬂ ﬂf&dgerrfa@r S. B. and
wUns@h Od:OII ﬁ@VO)SﬁCM@nB%I ARalysuss., Trl%l%%sﬁtﬁh&ﬂ%tr%&s%d @Mosuwlez
R Pearson (1990) "Rapid and Sensitive 158ec‘
gap OWP?% il G ﬁ”#ﬂ@‘TPXféﬁ%!O’FEA@ﬁ&Y S Wt HRsidedae of dentity between an

ammoEéw RG¥e LBebe St 1nv§Hﬁ>r§(‘é9éH aganﬁiora@rdm(&dw@ssm ID NO:2)

0, gap penal t ap ext ensi on
and apglﬁfgrqn;, am agd seque Maé%c? %éwm Sraetgpatches in an
angnnﬁé/m ofntHel! t%tsleg@erﬁﬁg UGNE&S by hedBh@h l(ﬁhd?ﬁlﬁbrtb‘ilaﬁmd a&d s@r&nes) of the
orithm an softvvare%rp?ck

Sequeélegrqfnfﬁer&{%%ni RO Fesnatiehy hgsgﬁé@t??fd Ne@ﬁﬁ%bgede longest

ldentl*gerb'ihééd ¥&she ﬁﬁrceﬂtnﬂlegtﬂ? a@u&tlg@%lcgﬁtdzﬁﬂﬁkdlbbwyaﬁderﬁtcal Residues x
ternative
100)/

Cob R BB divuihen ot 885 sniagment. R out frigrasispd in porcent

identifyr om t he EMBOSS package (http://enboss. org) verS| on

he_Needl e ogram j npl e t he gl obal . :
B higRRits PGB NG eeT | (FBNPEN e JapRRa, ISadeged fgrein as a
polypé’fﬂ[’dégﬁrmt@} .onB-or (P @irb add‘il@ld deé%?%ﬁronﬂ{ﬁe aftdo 4hdor ddiBoxy! terminus
supstitution natri X use () enin
of SERIBNAZ psa figmo ipﬁeuaas%%%ﬁ%%rsw 4] ﬁnffrtg@p enast i gntimicrobial
activitdegr ee e@ﬁboﬁ[ﬂﬁﬁt ithey flagineBemcRbes 2D (gt N6, pefistabipqUass® 16, more

ety S RSBt e AL S, B 1 ane

particGial stubast ed camlgmbes ammoercidsfof gEacld Maiches in an
al i gnnent of the two sequences, divided by the |ength
(number of amino acid residyes) of the sequence of the
present invention; or alternatively the output of
Needl e | abel ed "l ongest identity" is used as the
percent identity and is cal cul ated as foll ows:
(Identical Residues x 30100)/(Length of Alignnment -
Nurmber of Gaps in Alignnment). The result is expressed
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identity. Pol ypepti de Fragnent: The term
"pol ypeptide fragnent" is defined herein as a
pol ypeptide having one or nore amino acids deleted
BubsequencaniThe tamal/ eubsecudnox’yls dafinail meseinfasSEQUEIEOINEG, gequence
0 o r eaf ek h .
havmﬁaog%a%trﬁﬁ% cg cgéotﬁiggg%%(f&{ IJEII% ﬁI% W&re% : ﬁfe%‘tfi@)g[]fgwo.‘l or a
homofogagsreaguenae |toeres, athermastlne Esbsq@pem@r ahdogeata peldpaptide, fragment
at | east 17, even nore preferably at
havmg%tﬁf"&rfg a‘?E&I?/ltypr eferably at least 19 and in
Adelic czamam ate ltastall@dl \cointt geoelss driairoamyc pidisvoodr BRI alternative
que t ence” .
e e ey UMD e 1R85, A SHEIAP s reurely
throug‘rometaltmrm,lemdtmzue@sdIEInaIOQWGrpImﬂnt\mmlrﬁpopallwbm Genematadibns can be

st SRR PR EBEH B SESOE £ D ELmp S B v

amincaatid reequaivis meilahctvyarnarﬁ/\tﬂeebolgpamldeama polyreptide Iemcoded by an
a”e"C"VaIiI ql I C vaél ant" denotes herein any of two or nore
aPt'al I%?lg\‘?g fornms of a gene occupying the sane

Shb@ﬂmsalmgalpuke)mnu@léoéﬂdiec Thar teab i “subsdaritiakys pngt polghdojeotide” as

ation, and,may r It d I r phi
used efeH” %efﬁgpiﬂ 8t PCQ%%HC[E&E%%%I&H%E?L{I%@% gﬁ O%{es?se?%ﬂ'lgﬁégu(s ng unwanted
nuclectitae gendi in 4 Ifmrrreslmmtttedfopcmlsyp/ewm dejeticallyrengirgecedirotein production

systeﬁg.: ﬁﬁﬁ tqllgt} 2 %@glﬂ}?&é{a ﬁ {gggc%P%?ns atgrﬁgslfqﬂg}o(?%refé%bly at most
8%, nesre quiefdrably atrmAdads, e‘nome maieramu abMmost @%nmpre preferany at most 4%,

more pgeg%rg gtﬁeltt Iarrléqlsr 3g}u {?S/%P grl&%] ﬁ‘fef%gélydag m.o-gpﬁ%, %\ ﬁreferably at most 1%,

and evef most ;Irefeaabmozhtynmat 105686 byl vejgheplartiri ;:@iynﬂcleetlctsfmaﬂehdrwnh which it
raneou n

o na§E SRBEHRSE” DA WL SEMETRPALoME BRE g vy

occurgmg 8uarid ﬁmrgryaﬁsletud re@bus suah sslhgbmnterabhg tepmrreators It is preferred

that tIEFglg‘%(bnsltja%{ng& /é)ﬂjr ;%gﬂg edreg%lawgattst %9"/ DLE% egrgireﬁéﬂly afleast 92% pure,

more preddrabiglak Ieaait94%)stjreSf}'iprenpre‘éer@irlyefﬂ’eleaﬁI%Wapurmprem@ferably at least

96% ?Ti;ré,? mgg%egrﬁf)eg%ﬂl%ﬁggegw %O/?e %V&rmrig?g SrePééggIg fl@r%ts ?é% pure, most

prefempblgf &r labsty9%b, aodteven B%Sbypm‘ierajﬂu abfleast 98r5% pure by weight. The
I ' %’I IS
ponnlg@és%@gg tozgﬁéir?rg%%tt%v%%lgw %;Q raie eFAI) a{ ;i/nnu lg%iténglg,%gy,re form. In
partichlenet ér prefarcdduthet izt polgihligeatides rdrsch:ge@ hegail 2B in “essentially pure
Sungr | gte r
form i e% l‘n%]n%t otresgol\?rf.%e%ﬂé é)?%ﬂ?a’%‘?ﬁ gogﬁkﬁ{ll@hﬁ&g of other polynucleotide
materglibsitanwhiah | iy pumetnpw yasgotieletli deHersinat theederm Jeghstantially pure
P f I
ponn{f&I’écﬁlde gﬁ%fyﬁsm%ﬁoa&@ ﬁ?g% g%g osﬁaéf%cfp?lgm ﬂoag}oWn@&leotlde in
isolatgrbfogm 3r élﬁeep@lmw@mdeesemgv bg @fgpnareic, ¢RNA Wléf%anamryth%rp, synthetic
I §qﬁ. nore preferably at |east 98%
Or'gm E/C%%;grggélggftggr\aégf]y at | east 99% and even nost
pDélfl\erT ab termalic DNAA &t desfge@s%er@m@s #PNAeinglecule Tiéch can be prepared by
o/ t s
reversH—) %/r{éldﬁ;%)t {3 rogf?g rﬁ%t s f a%IB:r g’l rﬁﬁh@uﬂﬁéﬁpﬁg%%ﬂtﬁ%& f&qgn a eukaryotic cell.
cDNAdamhsuIntmrasequemcaséh@rm esualiy prasant intike purgpRotdiengerisgic DNA. The
initial, rﬁ‘r%r? ?ﬁs%hﬁ'tl é&rs&%§%N@|V\LI’1\I’cIPIH ?od(e%ée Thréu%h’ a series of
&4t preparation 1 s essen
Stepsfb;e@ee @bpmrh@raqomlaym@ shlisetirdidNAal kedeastend mﬁluvmuth% rerﬂO\Iaé of intron
r LRI R B LR Ao t
seaud b b RRer CAETRIonE Sl AR R e R B Rbile, any nton
sequenice®| at ed pol ynucl eoti de" and "pol ynucl eotide in
isolated form" The pol ynucl eoti des may be of genom c,
cDNA, RNA, sem synthetic, syt hetic 30origin, or any
conbi nati ons thereof. cDNA: The term "cDNA" is
defined herein as a DNA nol ecul e which can be prepared
by reverse transcription froma mature, spliced, nmRNA
nol ecul e obtained froma eukaryotic cell. cDNA | acks
i ntron sequences t hat are ugyal ly present in the
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required for expression of a coding sequence of the

present invention. - Control sequence: The term

"control sequences" is defined herein to include all

wm@%atoscowwm ah@térepwsarcyam ca@btmm'wamm Hepein refers to a
|on of a nucl eo

ol
nucleﬁogg}g oeflthgrhémglieeggﬁiputi)lﬁ@ A %jn w Cﬁ 'E@ﬁtteld from a naturally
occurﬁﬁ@l@@ﬁ@@r ychoie rﬁ@dlfétﬁtooéonlé]n fseg@iea dfnuclee adigd aohirdgnner that

wou QS SRS IE ST Gt e RS PEPLLAR: YD 8L Loy mous wih

term P@pré%@}%ﬁyda@%tw VERAUAB GRICleRY 80€ RbhsIRICE eGaiIRs @he control sequences
% Sm)t er, nal ﬁp&tl de squﬁnce and transcription

required %%Qfeé?'on a SONe PeAKENCE AENE HFASED MG Biknces
ioMlt et 65 ey uBH OEOTRE , te@ dedritdn SefuEHdedNa damikd hereln to include all
transl ational stop signals. The control sequenc

comp@@erﬁ o\(yhlaté@r%n@ﬁeqspwk%rr gd\@gFang%s &f B EXpEgEsion o a poKInucIeotlde

encodn’w’t? ROSBAGIeREdeS BE SHef presdr ShivenGbh.OMEash t(ﬁﬁtr(ﬁlaééhbérﬁo'ét i@y be native or
gation of the control sequences mnéh the co

forelglné@ ,tr@p%eqlms%p%@n@gmgé BRI¥RERIAR o coptrol sequ%nces include,

but aF@hM@lﬁﬁtéﬁ@ a Ieader%@l?@db‘nylahbmK@@Jenﬁbeprbﬁéfiﬂdeoﬁ@;[@bée/ promoter,
|i nked" denot es ereln conf |gurat|on

signal 8IS et REnces F oSt BLBHIoHT T b AJBR G HB<PTTgpeaences

includegd Bfdnytert Bnd RenSAgiidial sRfHant&iodhl $the s@ﬁélynt{ﬁb%@htrd&sequences
sequence such that the contro] sequence directs

may t&aﬁ%@g# SN Sk AOTBRIPHG 090 Sk BRI G IPES '66?%%‘;9&5&85 facilitating

ligatidaQst iticsreHestencedath s eadingr&jich éfike hedleatide @dyighce encoding a
sequence" neans a nucl eoti de sequence, which directly

POlYPERitE: f i es the amino acid sequence of its protein

mpﬁﬁé&ﬂ? linkb@ PIRdarbesanl Iihk&l” cedbied h@ﬁé&u@%ﬂfl@l’rﬁtlon in which a
|y determ ned en, reading, frane,

enera an
contrﬁﬁamﬁewé@m@ I\t £ PREPPATS Mo re@awooweaqopmgn%ﬁqusace of the

polyn&éladtideCRA08sceSHEh thst thd ol sddence dirBés elexdession of the coding
sequence cDNA, or recomnbi nant nucleotlde

DNA,
seqm§@a&@ﬁQQqu%Me Expression: The term "expression"

'%@h@@éq@éi‘%eﬂ/\ﬁfén'd%@'h%%ﬁh tHe fehf “6Y &?Jﬁdu@ﬂcé?fméd?\% a nucleotide
pol ypeptide including, but not |imt

SeQUANCENBEITDYTeSHY SPBSTES MhenSEVTp BPBneRIURRRR Pf UacAreliin product. The

bounddrR8 oF ﬂfe' &Gmg%ﬁheﬁc@%‘ﬂé béﬁéré’lﬁﬂﬂet&ﬁﬁhé‘d 24 &¥bn r@ﬁ@mg frame, which
secr et eg_{ﬁ sion vector: The term” exgr essi 0

usualkyéag&s WIthstr@ eséarhg@c@nnoraajtegnth%égﬁrt %qdoe ,segn 35 GTG and TTG.

The c36iRbBefires w5 4 DRA, SN dr $€onebiRdk Muw@dtia@tseql@ence
encodi ng a pol peptlde of the invention, and wh

SBFasI: | TNRIEH {oXPERRFIONT BRAIeR GEY Sispi Blvadkiane S PlieLion of the

polypé&fde' 'irﬁlu.@%@r et%i' ABt: limited tbbsdiar@@ﬁdtlonT%sﬁ-ﬁd@bn;ﬁt@ﬁbl modification,
el | used herejn, includes any cell type which is

tra”3'§U§b 88§trt’iﬂ”é'af'%“et’ MeRdiFdlionaebPECTe NS ect i on,
ExBRSAUH Vor: ahd téhe e&br‘é@&&% Ubctdr RUHiRbE hawinths a llnear or circular

construct conprising a ¥nuc| eotide of the presen
DNA falRHie BAt CammIsgR 4 ealyisieolidm engading a palPeRiia: o' he vention, and

Whlchﬁ?@ﬁ&abl?ﬂlﬁkéh t@%\ddﬁ%h@éﬂn@@boﬂ'ﬂé@'tfﬂét%\ﬁld@‘foﬂfts &lpRession.
pol ¥pept| e consi sting of amng acids 1 to 21 of

199!INGhe Egmneliast &@”"gé%eyﬁ%d Mgripuinglifeh 2y el tpawhich is
susce%ﬂ@l@dtbnﬂaﬁé?&haﬁgﬁ YRaRdden, tFAssdietir, | Hat thenli) witBna kficleic acid
const?u%‘? ggr;lSr:étlnlgoanég’lgmucleotlde of the present invention.
Modification: The term “modification” means herein any chemical modification of the
polypeptide consisting of the amino acids 1 to 21 of SEQ ID NO:2 as well as genetic

manipulation of the DNA encoding that polypeptide. The modification(s) can be substitution(s),

-6 -



10

15

20

25

30

35

del etion(s) and/or insertions(s) of the am no acid(s)
as well as replacenent(s) of am no acid side chain(s);
or use of unnatural am no acids with simlar
deletioh(@) aad/er insérticss($)oftthe aatmnacia@) ds setjusneplacément(s) of amino acid

. articular the dification(s).can .pbe am dat.i.ons uch. .
side BELRE §5EFS 7 GPHE eTis AL SHIE TG eae O A Smino aci
sequaifeen Irusetchar giemodifiaatibesncamibei dmidatalnsy andhaad ‘amidztios of the C-

.a pol ypeptide having antimcrobial activity produced
termigls- an” or gani sm expr essing a nodified nucl eoti de
Fefateac eardint SEQeh NG Horeif i enteeh fareficidiuciriantt intkans a polypeptide

_sequence i s obtained through human i ntervention by. .
navingo TGS P ACGHS «RECHEt] B o BT RTeaT & 1o dey nucleotide
sequéric® dfISING |D. NOODETAI b $AEBGER Ritle QdqGEncEHE dIMWERT ttdUgh human

, Pol ypepti des Having Antinjcrobial Activit 1. a
interp QT yREp G108 HEEr B0enile Srasrie ISP SERdD NCH!
i sol at ed pol ypeptides having an am no aci d sequence
which has a_degree of identi to amno acids 1 to 21
DET%;E@@@Q@IR@Q\?QF_ .E,'N%ﬁ@gyrmture pol ypepti de) of
at | east 60% preferably at |east 65% nore preferably

at |l east 70% nore tg),refe,rably at | east 75% nore
Polypapdides &5V ipdatntieigeeLidodstiviyr e preferably at |east 85%

Y 8irfiQisBed! gkairadtdny irvbnfidaelat&OMisamst plypbsidblhavay an amino

. least 95% and even npst preferably at, |east egg&/o -
acid SAPERPerVE AR 7 APGIPBISY Klenb o %W@rb?or\%ﬁ plPEQID NO:2 (i.e., the
matur'r'?h&mrﬂe@%?é}sof%%é’a@e Bbi,d@eefdrabll Mt deRt 5% hesle dseT@bly dtheast 70%,

onpl ogous pol ypepti des have an am no aci d sequence o
more GPIGHDN; A ERS Ty, BOTeL RIS I8P B0 % FISf e PEIFTG bl At least 85%

even hioY& prfarasly @ﬁiceﬂ% quw,rrﬁoﬁ{pﬁéf@rraﬁfyb‘i |2t @@g[ a eV raedtPSeferably at
even more preferably, iree am no aci ds, nost o

ast S Sn VB P, et Cigkion o dBe el D GacS Polypeptdes”). In a

prefe@%&ﬁ%fe@f}{t)Wel\%MnQB@o@rﬁdWleHe@ Halv@ i &ifin® adld isdguehck avhich differs by
0

[ SEQ ;2. - A pol tide of t resent . .
ten aMifipeft i PrYPEPYr A6 TYP @@ﬁJﬁrg‘g‘g MHE pé‘ff?ﬁgﬁ’a& Ug gglihgids, even
more?fref@%@ly{ @{ rh]@éz aif:?r‘lﬁr{oﬁﬁct:i@éﬁI rﬁd)ét%tr@ff@féb@'nby tvftﬁéﬁﬁ?fo: g(?ds,éangseven most
r agmen er eg at _has antinmer vity.
preferagly yﬁ*@fﬁé‘ﬂ?%ac'%&ﬁ@&r?'”aaﬁa?Qﬁ&nggé@dPrgﬁ:ées %/he
Aporbepadsl ontBe pesreat PlerbioR préleMBlyZonphisé éfehaino acid sequence of

referred aspect, a .pol ypeptide conpri ' i ds, .
sea B R b7y e ARSI Lo SRS oA B vy
In a Pé&feited BagHBEN pdifiRiptaed cbhpiisddase amiricnadd edjurhc@ect SEQLIP. NO:2. In

In anot her preferred aspect, a pol ypeptide . co i .
anothghp REFTIEE 4160E £ BOMRSTIE SRR NBNEY P SdB4 f SEQ 1D NO:2,or an
allelicpfaﬁgﬁtf th@doﬁ&p@ﬂ?grggnﬂ?érﬁﬁgﬂgi 13:5 ammairsmia afivityhén anbther preferred

aci equence of, D ran eld ¢ variant . 30
aspecie pOFREPIER ErPraghERTa HFobio 2hal SHe NI 4F dhpiaf! preferrd
asped@Cd poipaptidé Bordd bethe pheietdieseqepes bf SBQPDING2 pt Bolellelic variant

I Ik BT TIOR ST T e —
polypépfideoc@isths ofl tHeo aRincoici®EQquéNdI2SBQ BN Nib:Rel incanother preferred

s AP BB 4. e oAy st vron

there@® by pefpightbat densifshat fefs amimicokiel atdivity. t i 2dotbér BE@ried aspect, a

1 2. 35l d [ [
PoveP i oo o aBT B oy et HH ng ant i mi cr obi a

actd setondwhsmdet,athe preseute thvbytionotefatas | te oisoldes pblypdptides having
. hyhridi ze, under very | tri,naency. .condi ti -
antimf Bt sty PG ¥ il AL AR S Wl Rz i vers tow

stringeecli eomdiibng, pofaaply low sttingemmyssondibores, proed ereddyblly medium stringency
medi um hi gh stringency conditions, even nore
preferably high stringency cpnditions, and nost
preferably very high stringency conditions wth (i)
nucl eotides 496 to 558 of SEQID NO 1, (ii) the cDNA
sequence contained in nucleotides 1 to 558 of SEQ ID
NO 1, (iii) a subsequence of (i) or (H), or (iv) a
conpl enentary strand of (i), (H), or (iii) (J. 5
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10 am no acid sequence of SEQ ID NO 2 or a fragment
thereof, may be used to design a nucleic acid probe to-
identify and cl one DNA encodi ng pol ypepti des havi ng

condi@diis, Mere qlbbabAcC triediutnthibh asirgfeney kenddfordj i@t efdre preferably high

singBR o P e SRSl e BeR BhUaEar ShbE il nucteotives
496 t6¥58 bflEE@tIDANO W gnmtﬁerwrgcea@me@c@bom&h@d of nuch®tigentso 588 of SEQ
g st a&dar d So

ecies of intere 1.1 ow, th o
D NG bR gohseshemE a4 of Moty BT aeaer e diara dgagiy or (i)
Samtirbtﬁ( E145 Frsdhe & pd Md Magiages) @ 98 heveletu/arSORAINg Y Ab_@ﬁom@mry Weanual, 2d

editiog péggb rq%gﬂ%v? %QM‘ éﬁl&%ﬂﬁ?éﬁ rqef q%ggﬂf“égf cqu?lgs at least 100

contlglfoaﬁ qu@fébyde'st ot @aséraplh, atalﬁéstﬂzm c@rﬁt@;ﬁ@ﬂ@hh&leaﬁddseaMoreover the
70 nucleotides in |len

SubsqERTCR HEY AYEICBIA e i et Whioh g e rigtporal Soliiy.
miel reeldoti@s skdudnes aff IBEC-OD Nmarml @submusm tefecACaglwell as the

amin S S % Bt BIRR 200 T i B LS e e

acid pHobes edideriv apd eloas E&iﬁ&erﬁdd@lir@aidlypebﬁh@ l&dmfgCHntlﬁ‘ﬁdrﬁﬂtall Agivity from

. the correspondin ene h 32P,
stain SERfenEFUrEGH o THECPBaereTnaTe e’ ARUGHBHE SL RISy i gartutar
such pfobg€@hn bB\esd 'chmybrldlzatloA vgenaaigendMA op IcDBIBIN thé leadsyor species

o O i SRR MR S T R e ELSHE e
corre§@Bding bgshealiyen anduvhipesbesncater eorRileysgptshdeetheiannthe entire

s O, S AR Sy SASE COALLOTLHEN o, an

most peiferasly yt rRabdR rg&;leoﬁhem:mﬂérmmr k&, BoweVergirbfefred that the nucleic acid

probe g 8 st A DpyHCRAR RS Lo BPF BYETEOC A NLFRGLTT ZERbecmaY be at

least BO% hmﬂﬁitidé!a q&@femblyoéthaléﬁst =110 hﬁ@bﬁld\%ﬁ.f Bﬁ&l_rDNﬁtaaﬁ:EﬂlA ptabes can be
order to iden one , qr i ch is.honpol ogous .
used o §eprabls s Hepa b ibe i dherBicnd Biritabiand BN Sample, win
¥p, BHﬁ’Fsrbuain bSa\u@a)d Sumhaarcﬁmstdneemcdmhpassecﬁwme ppqumesntmﬁ
€ pres L,oNn zat | nd icates th
PrerRits B0 et R it o DSt o bEERg Y. therefore, be
screengtt i [cNAo/vrdcrphyﬂmuzeermasﬂnerm}om tesctibed abelecartd deich encodes a

PO AT g, hPOETaNe. PREY O AT S AE)! Pl eiger orgerisms

may bﬁrsyaphnagmj By raglag:BBC(yr papdtirylaoits. gé&’bélea:ttdpbsretsls whiatter separation
t be h d
teohniggia  PORs "ol e THBY B b teIoRg S B4 4R Dgsigefered to anc

|mmoplhzﬁdeam enkoaslmexsb or tokreer lsumdbdae caraet nhatﬂnebelm @der to identify a clone or

t| de s h ol V,
DNA @Blcéﬁﬁ Uf w@%‘%ﬁilﬁ@@ l(l1 q5 ﬁcsgg%)%cg@né freP2 r?f écﬁ% {8%1 ng? material is
used preefeutherd bikgpect, the nucleic acid probe is SEQ ID
t her prefe . as

IH?r ]bbéjréo;ée (g)f ﬁ%t Bfeesgétofr{yggtbq% grgpohdlagti]b% r%%a?és tr?aqsga nucleotide

sequelnDe Ngbiidizes to a |&oaled mmgtptqaamdesohsfcoaesd)cmdm tdzmlﬁb nucleotide sequence
C r r
showntﬁ #@ggﬂ%g@?édﬁaé | onsenzglr s%a#@%ré%gﬁé&gﬁﬁgﬁé%ﬁeﬁd under very low to
very lagld stipbenayi atlitioms. aMok2@es rio 3XiCBIPE nuOle@%cstrobzdwbrldlzes under
r I8 al nron sperm DNA, and

theseg;%ﬂ‘le'?r%z gdre?f%:%oge %ﬁmﬁ] low 5 and | ow

$1 @i pgaéeroadesﬁpaiﬁ%hbonmm (mzlcf @rohee & anpcdyrwcie@ddejmehug’me which

r o~ f e e

encodséts thQ %P%Eét?de ?fr ?L?% Vﬂbﬂl@b a? A)%E% er i gP‘y rV aHAtH& preferred
aspeq@rtbe@dgle@sacidwrome ig SEQADrN%aﬂs lorﬁniothar pieferred aS@@t tmeonlgclelc acid

probes of at |east 100 nucleotides in length, the

carrier material is finally guashed three tinmes each

for 15 mnutes using 2X SSC, 0.2% SDS preferably at

| east at 45C 10 (very low stringency), nore

preferably at |east at 50C (low stringency), nore

preferably at |east at 55C (nedi um stringency), nore

preferably at I east at 60C (rredl um hi gh st ri ngency),
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15 stringency conditions are defined as
prehybri di zati on, hybridization, and washi ng
post - hybri di zati on at about 5C to about 10C bel ow t he

probeQQ:tr%.ihaﬁJ&gp(?\[/{bepu@éhE@|ﬁdgf6églba|oﬁi BE@tlchmo acc?r dlh ng t o |

0] n an rt roce | S O t al

R0 s, Arapestat ah e 108 skeokdssgs Tonatg Tk INaE Vo Tl fyingency
condiflérisSartidefipdd 4s PrehGbitMdaiB And GybridizdRod Gt 42%C PeRBIME, $.3% SDS,

solution, 1 sodi um pyrophosphate, 1 0di um
200 L3RI SrloEBRaa SARA SO AU, i g 35 ooy very low
and [BMAstiedendies f 95%ow[r:rﬁgnﬁbaf@da:ﬁedmg@tmhammbinqngm rsgmgenmes or 50%
or es

rocedures. short
formef D419 VBLT I TS| U DS 2 SPTE SIRgHe T PN procedures
for 12a8raimurgdtigalgl s vvashed once in 6X SCC plus 0.1%
' ge each for 15 m nutes

grsgfg%r a{%%gg({f]g:l S an OOWJ (ﬁglde%prb Lﬁnggrédthq.- GAKrgT, ma?erigrqis finally
washéd1ttirée a®peehch foh¢5 mmﬁ@msm@mrsscqm 1%ISUSprefe@ably at least at 45°C
conservat.ive

rtifjcial variant risi o
(very dom StrNgERFYInMOFePs qr%tﬁﬁéljﬁ?ﬁgst 8915%??‘?’0%" NgeENBe MoFe preferably at
least ﬁ%?CﬂFﬁddeﬂ@thﬁ@er@?) ficR Eéfé\@)@ aBleabthd BUBC Yhedium-high stringency),

O A CE TN RN O I S

(veryﬁl@h%triﬁg@hd:ﬂns or insertions that do not significantly

fect the fol ding and/ or ct|V|t of the otel
EhnPhoeraisiion Sy par 15 Ghobhidesqoatt Yoo ditiges in length
string@6dyd Son@fics| aﬂindéﬁnecprascﬁfdhg)mdlzdheﬁ Wh?t&imz@mb&n&h@n\ﬁashmg post-

o e 3% A SRR S e By Bt 5L 4 e gcaton

accor@ing M@ lHoltex bed $dc0arth at 9od2aFrbdceaings opthel Natdal Abadyyny of Sciences

usa garuohTh B E Ao B0 A" B R enid sl EDTE" 0B% Neao, 1x

Denh@fidnﬁlsﬁlgtl@h)nﬁmm sodium pyxapmpbgmtaf1 ephsediviat mytobasic phosphate, 0.1

o A58 DO SCGAA L 1 L B 0B DS IS ocacurs

&ot eisor( plobbamhizhate dbamd AspAddtides acalshut 7D01L&reot|($é's in length, the

v BT R0 R REY.  DASRSBL s e o

15 miAues 0siag BRBI(PaE3tgltaliard belpwtttiey glodtat Tand tyr osi ne),

v dinesBit T RioRrh e i efled) " EtisEl 1 afsrgpecomersing 2

consenvdtivl sdbsthiation, gelésrgl dng/@l inentigpetofie or aaire \antiyo acies of SEQ 1D

NO: 2knotﬁgtrhntgﬁggﬁy;ﬁeptlaﬁgd[pgrreﬁb7g’? f%W%%TI? fl’% g?;l)éjla l’n%és ba¥e IE)I'f a minor
naturd\dlaaiésmms@n/es\sa arNiew a‘émiréubsﬂfhmnmunseﬂm tHay domoUsigthifi@antly affect
chan / Ser Va / Asp/ A Thr / .
tho o aRT0" APy MecEProdhad SarS. Saibpty §f 6o aigur 10 amino
acnds,Ai;raéIPlam,lnd;ys/oértgzxybﬂtepmﬁslnextdzresudnbl eychles Hal amlAbaéeral methionine

residy mansmgg II%é(r RER |d§t %&8{]26 %g %gldESUC ds%iﬂ extension that

facilitdtysl porfqation |b|yeqhaﬁgih@rrtat mylhrgleytm arethe2-fanctiooj soffubyra poly-histidine
Cld i SOV Ilne nethyl serine) nay be

tract, g gs?qetnucte %o ﬁ] gmag@l % residues of a wild-type

paayplept ofdeonsérvalive tsebistitutivheraref witiom- tberweup)/aifl hasic amino acids
argmﬁl g%lnccérgd;glsﬂghg a%gj' unna'{&ﬁé%l?g gqn&%%ncgggg Qé’pgtrﬂ:eamd) polar
anmusahé$|@umed%fendaﬁpmegme]dwdewhdmeanumUamdsuhaMnaanbumneand
vaI|nezﬁ%?%atl{:%gloga%gﬁégﬁ%{gﬁlaq}%esg ﬁtrogﬂegnoéﬁgr&mg)dﬁ'ﬁj shnall amino acids
(glycinehzdlar(img, sdiifé,ethroninkrant mhthiondgte)t Henige acidasubstivtions which do not

acids. Unnatural am no acids can be chemcally

synt hesi zed, and preferably,gare comercially

avai |l abl e, and i nclude pipecolic acid, thiazolidine

carboxylic acid, dehydroproline, 3- and

4- et hyl proline, and 3, 3-di nethyl proline. 15

Alternatively, the am no acid changes are of such a

nature that the physico-chenical properties of the
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pol ypepti des which are related to a pol ypeptide
according to the invention. Single or nmultiple
am no acid substitutions can be nade and tested using

geneﬁéﬂ@@ﬂeﬂ@éé&ﬂd%dﬁﬁtﬁbﬂeﬂ@m&hﬁhereﬁtésﬁlﬁblal’éitiembe@,rfdf @Rample by H.

Neurgicnch S hUG a7 el ostis P REH GG SO ariF otk - The mos

M8 oc&@tied Cxchatbes SdeSAla/Serd VBOIE, e AapIGiuSaTterser 1 9BIGly, Ala/Thr,

Sy N e e

Asp/@yror-prone PCR, phage display (e.g., Lowran et at,
%9%@“5'@38h m?élzsg@ég@%)z an%lggﬁ%cqsgd]%gﬁ?%]tdlag{:lawo acids (such as 4-

hydrer@WGSN%]e&@ﬂ}}@M@hQIammils@htync 120 isoGine, 4 élﬂﬁa nideiiy| serine)

t agenesi s/ shuf f
may P@ﬁHB?d@Ut%(i?pr@ém%ﬁﬁlpr{@adws( Af @ll\:\&/ﬁ—t}ﬂ%%ﬁ ? hml?e% number of
non- o@HE@ﬂﬁtv@darﬁlﬁé egisNgmirt fudls tHao aftehecéndded Wby ttlie @fenetic code, and

ned, muta i.zed pol ypepti des expressed
e RgH\ B e e £ R BE BING® TS e Suc BB TR arino acids’
have Rk HRRifidle sftéragroléh ERRMMRT, ethdfdr arave e chasicalcsthucturand their side

A b PSS 2 AL TR TEL MO0 L 0 e can bo

chemio@”ﬂ’y@é)im&eﬁf arimﬂ‘efék:ﬁbmbréiﬁcbmme&ﬁalld av&ikbiyesd inaludle pipecolic acid,

NN AT TR ST S,

amferr@nmy ckhs Wpgiid Tald'ijl cﬂmﬁgesieieebﬂ outh andfues thatsies phegiso-chemical

propegtest b pg s Ui e ERer 61 o RN PR RaBGp may improve the
thermaDst@bipty &f efeatdiypedtidarasiér the sobyt@tgpsmicticap lchiasde thepH Eptimum, and
the | nore preferably 4, even nore preferably 3, nost
€ ”i?r eferably 2, and even nost preferably 1. I n
Eyseitp Hmierdt acidhen poky peehi dﬁ;&/p@ﬁtldeh@an nhventémtified according to

ncl u a st 4 c f bl
procegiesp Bt dE TRl Ratt |5 e R ey SEer NP FaET gy A e scanning
muta@éf@éi@&(?uﬁﬂhg]ﬁrmlfm_]}i Welld) & 988, p8diynpeidid d €38 1att85k yiol the latter technique,
e

SRR, s UL FALETS 0,1 R, 8 e et
mutarﬁUﬂ@lé&UlQ’s grensstad f@fbldlogiml(Zjbcﬁ\ﬂtyﬂi)e.aamtnnlcr@b|adact|v1ty) to identify amino
ci.ds

acid BERUEE TR i 02 0o aar U AT U0 S Rl SR dalol ef a, 1996,

Biol. e‘hbmnSYDmaﬂiee@OEDtTmohﬂblaglnaIantemdgorq Ran also mndeteenined by physical
t the N-term Lon_ conp
ana S FesBe N ess 1BV aget ot 85 AT RURE SAMRER e Bfg resonance,
crysteblegmahy Ime(aropr(ﬁfﬂacﬁcafd oer;ihottblamany latbla:eng}l-ltl @onjunation with mutation of
tension is a oRe t
putatl(%)co%tﬁat/ %ﬁe %gl ds %ee’ﬁo?og &4 e SI S}eog 512% Cplé%g églelf}vce 255: 306-
312; Shlitleremahalggéxtl evisii Bivl. m@%%@@ﬂg Vdndaaf ef he TOSR| EEBﬁ‘g.ett 309:59-

64. Tﬁ? {%Légp t eS? eoef eS%eEﬁtla,ngg?% gig E)%lisnogtge nﬁf(}%}c}%{yﬁfgrﬁggls oﬁ%égtltles with

polypﬁbtlc@sa\dMI gre Adaidém 8 pE’Ilypes;ztldb raccor(lib® 90 )he iBamtidi.ego, CA,
Cene EX SSI o e 0 ! n 2-1 ] i a
TS PSP AREL APPSO B o B2 R LERP L roun
methcbmufdmbagmes_ms trbeorpbloatmptahd/@_r sheifidgntplivegd oy amelevdrd screening
proce%Qr[g?1 tsHéheaJ F35& Bisgllgsec’ooWRBirdRL%—@éon and Sauer, 1988, Science 241: 53-57;
Bowie and Sauer, 1989, Proc. Natl. Acad. Sci. USA 86: 2152-2156; WO 95/17413; or WO
95/22625. Other methods that can be used include error-prone PCR, phage display (e.g.,

Lowman et al., 1991, Biochem. 30:10832-10837; U.S. Patent No. 5,223,409; WO 92/06204),

-10 -
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Insertion of a kex2 site or a kex2-like site have in

certain cases been shown to inprove correct

endopept i dase processing at the pro-peptide cl eavage
and r&didredifetad ilagendsid (DrBRBRE ePa/Qt 086) Ge@rr48: 145 Nee¥eh/s 1988, DNA
) Ln the context of the invention insertion of a kex2 or
7127kex2-1ike site result in the possibility 35 to obtain

Mw@eaggs/@hufmn erlhbﬁhioﬂs Pexdi bl OBorhifinédawiil- wnﬂwfnaulghput automated

t
screcap e BRRCRAEPT ACRGMp B TeoRasaHabe fePBry piitssgd by host
cells. S\hmﬂ@erﬁé‘edamﬂ,ﬂ ﬂlo?ézjud)% tHattedcdde ﬁlV@E@me‘[@tlE{& 2an b&tegedkred from the
esen

Pol ti The es of the
nost GeRy BH (A arsonsi (i REUGH B JHe N NSt of Vop SiR/afelow the
rapid fd@fdrmmla@@i ppeet lhﬂ)@ﬁalh(fb vhingividanioahed sl ygeeqiesde d Solypeptide of
fused at the N-E th Ctermnus 5 of the

n
interegfy PG et PaPRYE 3ﬂ?si ‘Efrﬁ‘” ROW $HUSHHENt t hereof. A
frHe estalnimtiee pf laﬁh&]ol &i@élﬁlﬁsdmﬁdnd)wefeusnsﬂ@wcﬂorﬁhﬁirﬁmsl sfexmino acids

1to %ﬁ%y&%&elf&z\g@% ,go%icﬂcr) 8ia b@r ,g&)a[j—:zgﬂrge %@9 %nrﬁ(a{ptﬁ)rs?]%rably 7, more

preferbbl?rﬁﬁ’lﬁdst 8f nidRe pRf@aBintat iMbée Bl morb preesisly ayeserf Aore preferably 3,

i ng fusion tigdes are known in the art,
”mSt'ﬁg”%ﬁﬁgdﬂgEweaﬁﬁgﬁﬁxgﬂgmﬁgdlng sequences encodi ng the
po4ry pepbdithent, s ;Sdl‘ﬁ:teptldi‘&yofalﬁeemk/élntfohamm léd¥al cysteine residues,

e ssion of, the sed tide is 1Qunder con
preferghy e peliectieb st Sl DeRiner 3e oo 4 aater gvodment, the
polyp&istidgp apd dydrspdtigddph@esAnt i m crobi al Acti vi ty A
pol ypepti de of the present invention may be obtai ned
from m croorgani sns of any genus. For purposes of the
hLTmﬂfﬁ@QBﬁenﬁu@ntlon the term' obtalned fronm' as used
n | n 5 cOo ction with a given source
AR SRR 5 e praReTLHED Al beata Epe sty consistof rom

1 to seqamn@eadcfs rpfréfdrta@fsdzm érhﬁ‘loSQMdisQeespémbwy 3-8 eamrna abids. In one
emboplm‘eéq {\ltégrerzmrq %lggwieeqz)g? [3@8{ égr%rtégg&?@&)pfq ?her emq)odlment

the N-@@frﬁhdﬂ@dteﬁﬁ:@ﬁb@ngm%em lEaxarae Qexzilll&&ﬂéaelbgd site as will be defined further

extrac | ul arl ti.d t he .present
petows i, BT S Bt Ay obee e BB sk laost e DN cseutapisigo at teast
two GillhéE) a?ﬁ/dbéﬂs)éﬂeptﬁmdﬁ) ara&yrésejulas,gsmmlaacaﬂ th%rmmm%m;ah comprising

tide suc u ol ypeptide, e.g., a

one 0%58)%&03@9&?%3?%%?%@1@ E%% ?nquBarryl ol i quef aci ens,

Bacillus brevis, Bacillus circulans, Bacillus

oagul ans, Bacillus | autus, Bacillus |entus, Bacillus

Kex2 %iltgg

en iforms, Bacillus nmegaterium Bacillus
Beeasitshesd end)j MosodSrcEhdyt®iagy ol H85,edoD. Baeddidl Wscademic Press

Inc. ({%B%@%’t ﬁ@3'o,Sggg%c;yeorugp%afqr%ﬁo%%@f&ﬁg@5 3 $€Ro-like sites are di-basic
recog @tiore pite3ni.€ € 8leBvHdgendites ploLiyg bptivicdr theoprospeptidene A&ottrgategioa and the
¢ bacter{)ﬁ?ggeol Re tide, e.g., an E. col/ or a
mallrgSediyb fgé?' ol ypept i de. A pol ypeptide of the
pfsementof arkegRkit® or awyx2ikkeositechavefiningrédin pasesiegeni shewn to improve

corre PR T L ee o e T eRPapt &S BeniusmyladtSuthg in increases

pnﬁisanzmsaemharonyces or Yarrow a pol ypeptide; or nore

/Qct?"&?BH ?,lﬁf%% B‘ng?rge ﬂtlﬁgesmckbuﬁ'}%o% og&g%m%q%gf%g%E%ﬁhe possibility

to obtﬁnldd@asgeﬂatmcertéﬁ@p&autsmrm ting NHm‘daneaI,enNag meqmdimghre an antimicrobial

ht hor a, . Neoc or . .
oolyo i B8 e st ey B e SREH i gyrino acias
to 21 dabE@ UNERB., Ther nbascus, Thi el avia, Tol ypocl adi um or

Tri choder ma pol ypepti de. In a preferred aspect,
t he pol ypeptide is a Sacchafpoyces carl sbergensis,
Saccharonyces cerevi siae, Saccharonyces diastati cus,
Sacchar onyces dougl asii, 35Saccharonyces kluyveri,
Saccharonyces norbensis, or Saccharonyces oviforms
pol ypepti de
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having antimcrobial activity. In another preferred

- aspect, the polypeptide is an Aspergillus acul eatus,
Aspergillus awanori, Aspergillus fum gatus,
Aspergillus foe tldus Aspergillus japonicus,

ergillus nidul ans, Aspergillus niger, Aspergillus

FUS@@W&B&@P'#@%arlun1bactr|d|0|des Fusarium cerealis,

Frie 3ol yip Bt Qf Wed b%@él@bm\’féﬂﬁ@ﬁ 'alé@‘lﬁé«lhd@fdé% pENﬁé‘[Btld@mor cleavable
gram nearum Fusarium gramn Fusari um het er os

fuswrm@wqpuﬁ%@g@mm an%@mmﬁm&@&&eﬂm FI8iis o the C-terminus

of thel S3IVseptidd BMhe AMERB6H B FRGMIEAT thERDATA HI¥e8 PBRHEHIENS produced by
usari um sarcochroum Fusari um sporotri chi oi des

fusing- s B¢ eRHISUPYIHEPRRIIPT PUBAHIPE e8P SRSGHINT FRRolfeT polypeptide to a
nuclebfi déé’é?}h@ﬁ@é I—fék @%rtldﬁutﬁéﬁebf)mf%%n@@é\édmﬂweﬁ%ﬁ gekAniques for producing

i nsol ens, m col a | anugi nosa, Micor m ehei
fusmr]vp@gqqp@g,epﬁ HErkRoWRdR ,thppzﬁ*gp@d np@@eolgggp%the coding sequences encoding

the p@l&@é&@e@@bﬁh‘é%@ﬂ% il fra@MBOGRY 1Bt BRSrésAdH bNthe fused polypeptide is
Trichoderma Trichoderma | ongi brachiatum Trichoderm

under coagljof they same RREWET PR AN t&8BaI96!1 ypept i de. 101 n

anot her preferred aspect t he poI ypeptide is an

Areni cola marina X peptide, e.g., the polypeptide of
Souresiscyfi ol wrgrsides HaV'rIQ w'mwr%l@a%w@t ood that for the

¢\f sdsl%a%'ﬂaé QR ek %Fé%ﬁhteﬁwerﬁtiaﬁ maw%atdb@an&ﬁﬁempm&ﬁgmms of any
perfect and rrper ect states, and ot her taxonomn c

genuseqlﬁp(,gp@ﬁﬁgs okethg. Preg@id ABYesHN, th@égrp'm(g)ggn% frome @s used herein in

connécﬁ@r?'vﬁt% ) nbyodf‘&l QHaIF hRYn ahs iﬁ@%peﬁh@@%n%e@ B al Aucleotide
the art w I readi | 5recogni ze i dentit

sequesish o pior Heas! %ﬁh\w&u@ﬁt% by a s ra'rsmrwmtf@fnticlﬁreﬁ%e ggruenes from the

sourc@h@s bEAHInk¥rtcC OB eirblehed Asfdie ﬂﬁléJBélyﬁedtlBe abfalneBeonPh given source
culture coll ections, such as the Anerican Type Culture

is secegfed @xlfacBiITINTCC) , Deut sche Sanmi ung von
I be@b%‘bﬁﬁ@ﬁréé@ﬁ't IZ\%HHISM Ha‘yrtférb Siﬁfé*heﬂ eptide. For example, the

Centr aal bureau Voor Schi nmel cul tures and
pO'VP%@WPdW)t Be al9rate Pasitvenbasieria E@yﬁ%ﬁ'éﬂﬁ”%ﬁ arB@C'//us polypeptide, e.g.,

a Bac@@)s'a%at’dﬂhﬂus MAE:IIID@ by IBaGicaens2 BREBRAeDIs BAGIRSs CIrculans Bacillus

t hernore, such /pol ypept i des

coagifnBRIlsiadg A0 LF (RS EBRIGH PP Bt ESol iR earingum, Bacilus

stearé‘fhéfh%hﬂ@n BabBud s@as e BAcHs WRIMHRNER pdlypeStiiel or a Streptomyces
nposts, water etc) usi ng _t he above-nentio

pOIVP‘E)‘?t@Se§ g- T%cﬁtfﬁpﬁ’(]@@e? BY’d‘?’?o?raﬁ’ %OW%@P@% %ﬂwerpiﬂe% or a gram
”egatr\]’@tbﬂbt@hal%ﬁ‘pbé‘ﬁ@ 8lge anert. lcok BOAWPsbiidnithag kp.- polypeptide.

nucl ot| de may then be obtai ned by
CPURAPHES &' o PEesOeioncBRA 2bPa 3, skl fowaide. and more
prefer@bly 2 96453 HoF/PeptdaCsuch 4304 tmalogomz?ﬁe;t@ﬁgm FECHiA) csabcngromyces
etectea W e

tlde h s been e
SchizgeiCGHBTUGRS g8 Sarote hLGeaie B MerotreByTLE hapRas fungal
polypé;ﬁidbryuth es aWd?éma/ﬁ/Bm)Aﬁb;ber@mm{\MUPébbtab/a@m afrymochicoas, Filibasidium,

in the art (see, e.9., .Sanprogk et al., 1989,
Fusarliiy, kst pBgtatRGeo i idll’ SRRSO cABPGAIBR LS, Neurospora
Paecildrdicesl ePdnitsiadn, pﬁthmts I S@‘ﬁzhdph y/QJnF awé:rbmé/éass ITmfarmo&gcus Thielavia,
ptides in not her” pol ypeptide is fused at
To/ypgﬂ@gfﬁmtf&ﬂ{ ﬁa@efw HDfYQ %C{‘)aerm nus of the pol ypeptide or
frr a@ nbfﬁfeﬁréter e€ect, AtrﬁeJSﬁ@ly;miny@em i de dascharedyuesed dayisbergensis,

a nucleotid uence (or oJo) ere
SacohdiiBliig SHBHRER parSHEnEes: oa At or s He CRANEN: ¢ doualasi
Saccf(e@cbmﬁceﬁdﬂdyv@ln Sdqrvengofnyced ndrbendy, @s Satchanyeydeisaiviformis polypeptide
h %§|aff tor produci ng fusion pol ypeptides are known
aving ﬂmfrﬂ'gr ¥ i nclude 1igating the coding sequences
anenctherg ptelrarq@ohgnmptthelqmlwepmdeats 3StAspyergdiue aauidatieyedspergillus
and that expression of the fused pol ypeptide is under
control of the sane -12-
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pronoter(s) and term nator. Pol ynucl eoti des The
present invention also relates to isolated
pol ynucl eoti des havi ng a nucl eoti de sequence which

awanfINC 0Alshedging! ym/p&wgle Abetdilers PFoSaR Aspee@t/uso qapdnn:ue, Aspergillus

referre t he, nucl eot i nce js set. forth
i, SepEHRCIOE PaPRUNh G g e §ffé€’f”de§h usanum cereals,
Fusanuﬁlc%zikw@#ensa SESRHRNC EulhBrinh eFUBREUhEgraincRa Y, Hﬁanum graminum,
ion of SEQ ID NO:1 The gresent |néEnt|

Fusas o SereasaEs 45 HICY AL SRR IR, ohSgamaeticulatum

Fusaioh yest, tasdram E@nbﬁmm FRafirh @a@@@/ﬂ@meFéﬁarlﬁmﬂola)tnch/o:des
NGO 2 or the ture lﬁ)@gt de thereof, which dif

Fusaii sy B, Resey A oo e LiRalkey. Grsrke) venenatum,

Humi§getris6le8defuniita PIRE&Pbsd, NWRBbE ORiehbis OMYEdlidpbRBoR0 thermoph//a
subsequences of SEQ ID NO 1 h enc de fra
neﬁ p%?},

Neur@geﬁ $§8 venipiiiv FRUrQGR[HAM: (eﬂﬁﬂgﬁ 2rany c}wderma koningii,

Trichdde@mB @ REIMCHI VA nTﬁc‘th@%ﬁQeéﬁ/ air%/chédemm afide polypeptlde
F)ol unucl eot i d((Fas conpy i g(lag%q | east one, nmutation

RHBETArRIesRY FRRAst it (°BGOgMaying HYYPRBide, ©.g. the
polypém[d‘d{wsEqu\jmt ant nucl eot i de sequence encodes a

pt i sts of 0 ac
B! 8 nedons Ok e b een (i wgorSolrlBvesiioe [gpampasses
both mepﬁém@haqmpaﬂe@maés ngncaop@elr YPepbinie equigalme)ve. g, nanamorphs,
and i ncl ud aﬁjl on fromg

reqarlfa e POES GRTE S oL | 5% Rl theiget wil eadly
recogfilz@ teig ety bﬂ‘@pﬂﬁirhﬂt&l@duﬁ@tdn@s of the present

i_nvention from such gengm c e effected
54781 et SHRAGS Riso RGO PRSP bl o 1 FLIEdB:  GHTDEF of culture
Collec(lﬁ?@?)su@ri aflfifid RRENCcHCTBRNC e CotxpibeIATOC),| Ddutsuhe eSartralung von

ivodESE et SRE SR, IR0l S et 020 51 0Ll s
(CBS}, arle tAppigStupd dRERRIEH Bdrate FAtadesilturer ESRctitdgWNYitHdtn Regional
thr PU?I‘IA&%C acid anplification procedures such as
Reseqrply Lepte ALk eaction (LCR), Iigated activated
Ftlﬂl;ié?fﬁforept $ueh fdlypEptidard mmwbeeMGngﬁe&eqwem;reenémlsmdw o’gwer sources
. anplification e yse ol ynucl eot | .
olucfig migso SRR 176 o0 AP of o e SR COTEPO WG Hr Leing the
abov@Meht@ir@Hqﬂotﬁsgaréoﬁmqaékdfdrmwatmfboﬁlﬁ&magmlms vy aeuralnhabitats are
es, 25variant of t [

well {puBan S et She SVPRESHIEI Bat i BeGRiARE by Sniagy soreening 2

genorplbeSremDNAnMBrraty oh amofer rralc&toegiarilsm poDyineJd Ep@lyindelsotide sequence
i_ng nucl ot| de_seq ence of ..

encodifft, At PoYSRITE eS e HERORD ot o PRIy LR EARecgpe can be

isolatés6 ¢iehdObylut(izing technlgtkbe othictiese 426 khmﬁchDhosé oabrdireas tkill in the
60% eferably at_ least 65% nore preferably at | east

art (s6fy 9 %@brﬁa%?pe%j'aﬁ)? ' §¥P'Pbast 75% nore preferably at
Pe@sépt&@%of e meeqeneineerdionalsat intledes tus &b polyRBéhtidee or cleavable fusion
r era east 90 r abl [

polyo @S T ot FERUaRNYe B BPedB] Re R EGRRI y GrEdThus of e

polypep‘ndedtﬁ ﬁiaigmmttltherepbl ypéped delypeptide gbplioflua=alt by;rfusorﬁg a nucleotide

o155 bR ROYENY a8 R RSB b gt ogpenc o

portlonfthqﬂJebfy;ménﬂé peserstubgdndinh.i dlelchnigied foalprctdmcinbe‘usmn polypeptldes are

tide. The.,. [ m
knowr gll tﬁg gpt gtgmlglgpglhéaet[n?tp]% ﬁgﬁ@ %Lfé}l‘néé(so%ﬁ:cuwp,rn the #ngyhggbqld{as so that
they arben frﬁ&ep@dy}bepbxmi&ssro?hefs‘rbepfuxte;dpmhtpeo&@e rsalyncthrfcbellrohqﬁ the same
e d way from the pol ypeptide isolated from

;xmn&?@B pgégﬁgﬁﬁrce e.g., artificial variants that

differ in specific activity, thernostability, pH

optimum or the |ike. The variant sequence may be

constructed on the basis ofjzthe nucl eotide sequence

presented as the polypeptide encoding region of SEQID

NGO 1, e.g., a subsequence thereof, and/or by

i ntroduction of nucleotide substitutions which do not

give rise to another am no acid sequence of the

pol ypepti de encoded by the nucl eotide sequence, but
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5 production of the enzyme, or by introduction of
nucl eoti de substitutions which my give rise to a
di fferent am no acid sequence. For a general
Polth]dégl on of nucl eotide substltutl on, see, e.qg.
%rd et al 1991, Protein r]d Purlflcatlo
Jhegpregey mventlon| @ISQM rplpte&etoaﬁ% E/BU? AYides Jhavinded nucleotlde

sequérr@etm(;ra@hcddlaaé pﬁlyﬁébtﬁi%hﬁtthé %&es@{as lrﬁ‘/@ﬁl;dhtehmﬂél@lréfélﬂr@ depect, the
unction o e ec

the regions criti
nuclegifle SRPTCR 86l (o S5 Cul NP6l poI RS PERS e goERGh e nucleotide
sequeﬁ@bds RIGS hAURs p@%@ﬂtdeaéodir@ Keb%nacﬁtSBQth Nb:1t hehe present invention

i de encoded b soI ate nuc| eoti de
aiso Bal PR THsiRoU S GRS N shers APy PhGKe b che egino acid
sequérieb S iISEdt IPRO: mthbﬂnétd@n;ﬁdl)fﬁe@ﬁd@ﬂfé%dﬂl Wich @iffer from SEQ ID NO:1
procedures known he art, such_as site-direc

by V'ﬁﬁiﬁ 2 dhrSiegensragy Qﬁﬁﬁ‘eggfi&%{ﬁn?‘?ﬁ’& nﬂf‘ﬁdﬁﬁ%@%”‘(@@@” iso relates to

subsé%lu@naesodﬂrsfif@h@anj Wit Sencd &8 FraghtoneN et 24d: IDLA&I:2 that have
% In the latter technique, nutations are
a”t'mlofﬂbr' 68 at every positively charged residue in 15

t'I‘h@ pred € WhantictN eisb helafedstdl thafaht Hblhﬁﬁliled’fﬁb@@:@h@ﬁs@g &t least one
ted for antimcrobial activity to i

mutals e TAEPAREPISH EodRS SFEETCY o' GRS SO § [ which fee mutant
nuclebMleesddlubncebrico8eHh polybseptidatehienZxsrtd ot &hA6tdcB 1CRM1 of SEQ ID
al so be determ ned by anal ysis of the
O2¢ hr ee-di mensi onal structure as deterni ned by such

l'I'ﬂ@ hBtHhiRSs ABed U6 ligidte RO & pbﬁ;lﬁ afledte @itabvgi S polypeptlde are

staIIo phy or photoaffinit [in
k”OW'Eié VoS g'é‘im‘{lé@z‘sog@% 08! ES@Jm'ﬁggNéi?re%él(ﬁt‘Pﬁ féqm aCLDNA or a
comb\ﬂ;\%?& tf%@elﬂuﬂm@:_cl@gg%/gf &féléglbgcs’gfntl&e@hmy%fgtﬁé pré@At Hdntion from such
\ ver et_a e S
GenorFiN BELHE STeRTsh & or DI SES PENAIAEONE POYGTERR L reacton (PCR)

or anpeddynsEeaid drexRoensh n@raae@m vpept tldee®DNA erapmeseniith shared

i on, which bri di d ow_st
sty Gh (B SeBy 6Fe BT 7 feclih ECA AyeHiy @ dieihiasuag Application
Académb@r@is?f\@wahbry mﬁérUﬂblélogiblcSémplﬁgémypﬂbOéIﬂjréS o, as Ilgase chain

oo §uclL L SyBs! SLiohls " SR SHEEIEREY SANLLLSLE, e e

amplifd&atibh )(NASBA)?ﬁidydlﬁﬁ ud&h trae Qﬁﬁlnotle&E@sl mafNBe Iglor{ddi frorh he strain of

AreniGelh G 200MGT Of 4150 SrSBOR BNbU 5" GG BFY b 2g,2lel of species
variarit of the palypaptidel ancosing reiﬁtrﬁofalmimmlmﬁldq gequeset her eof

THE PRraLRveny ale e e S Bl aicineBes Ry SRRt Se Soauences which
have palegraecofeidentdyeso et miatves pblypdmite pbing deguagceaof SEQ ID NO:1 (ie.,

G850l DNALSMEE ot e o8P DD st 10,

more rpmfbreblyi gtdsasdd ¥6%, andreSprofersbiyQat lBaNCBClA) ('r10ré ptdﬁaablSDMleast 85%,

more Pratelanly at ntéad%,edv Loquel ere ‘? cP SSIE %e%bly at least
190 At CERY T P SR TP P Yy éﬁ?& 7 7 9 5PSY
97% |amiut3( lhidhsicade agattive polypeptitiezi ng pol ynucl eot i de, ’

B fe G55 R e B KR S By B POVPEPGE &F i aigsert ivention
may benvecdssary fat 81 mtrwsessoft pmIymptlcmscsmtamtlaldynstnnlanctosthe polypeptide.

conpr.i n |sola e de of .th I
The tefrm/ 8H?§§%rﬂ%g€gp1é%| }go r]erﬁgzy&e%p dJ ge(?é# %atgr ﬁ¥ B%?%%?r{bt forms of the
polypspimleenﬁme mﬂhjpebtldhsr may diffee ne>spmesengmeemd tvhg food ity polypeptide
lsolate n,bo A gsl en%tlv ?;l lcg ch ?%rlttlf (g glg{ygﬁ%hgg M theP n(ﬁilfoj&nﬂ\n specific activity,
thermosteblhwﬁdemtlmucloedhe dliee. ebediarigntasguiobyge iy de ofnstrheted on the

present invention nmay be manipulated in a variety of

ways to provide for expressihgn of the pol ypepti de.

Mani pul ation of 5 the polynucl eoti de's sequence prior

toits insertion into a vector may be desirable or

necessary dependi ng on the expression vector. The

techni ques for nodifying pol ynucl eoti de sequences

utilizing reconbi nant DNA nethods are well known in
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constructs of the present invention, especially in a
bacterial host cell, are the pronoters obtai ned from
the E. coil |ac operon, Streptonyces coelicolor

basisagah@aclgeti éedﬁ@ﬁ()e pBaenttd &S tﬁelhiolylpeﬁt!deem&ugrraglen of SEQ ID

w050 SRR PR e SRR BB LS I50 o o

not g@@nﬁe(tafahb@her Bawid htle s@lfnyérmbldii uied @Gllyﬁérﬁldalqnbaded B the nucleotide

ene Bac cheni
seaufigh B MRS 6 GEHEN SoP) ORI 14RO L JBF TRk Osgiemionded for
prod@éﬂd)rBoQtﬁé%ﬁzyrﬁéld)rwymﬁﬂfoweﬁdn%fbﬁbﬁoilﬁcimmmr@eﬂfmh may give rise to
k| eI o St o A Facespoge SL e ctton, s
e.g., P&tlet as 10D, PREIPEQIBESHIN 4rideBaticain 205,101983,

135 2o85n Ol b bt i Bt Pty OF e outside

the rédisef eiticplr @t ®leMainétionnofree ondiedidd indadl egdult’iniam active polypeptide.

i SIS G2 190 26 8388 AT L o e

polynDéI@&Weedethé Qrﬁveﬂtldirﬂc‘énldntgeﬁe]!‘lﬁe torefes®lyi mitisabjeof tot fibstitution, may be
S of ., t

c .acid construc enti
dentfe ghenitga<0 FRGREIoso Bl er Bt Gt s LS eIt Eoenesis or
alaniffg-syanhing rﬁiﬁﬁ@he&@r séﬁrmggchhmx.agmnyaae Wéuﬁmmaum(:e 244: 1081-
rotelna

10851, 2 UGt tean ety R AP 0% PR o Py FREGER alifged residue in

the rr@te@blbear&d pbasamghtaaetant rﬁ@leé\ﬂ@@ﬁr@ltbétéa fariagtmicaobial activity to identify

. As I, I
o B T B PR S35 2 A SRt e
interabB@erd@n! bids ¢ yeaentinddo e Brhmmaifethlesﬁm d&&ans;onal structure as
oo SR BOTLTARSS, EUS Ot SR o o
photoaﬁihlwabm@we%s@o)de \fog se i, UTB92 e Beieade 658068 12;\ihith et al., 1992,

Journ%m g@#fggls aﬁ#‘ﬁﬁ@%ﬁﬁﬁa%{égg\éeéye?s ”ngbb kl-gt-éé’é PLESRS00: 59-64).

ghu pesdetiameentibhi aidtodetamtorisdsted poyhLdbotaley éncddisea Ip,olypeptlde of

e PSS T bR RIS Sikop 5, BB RE8536) meoum
stringkehdy, c_Bhdmdmsdemnsaa rpeefsmblyem@ﬁ;hm&t@ha%mlgh’mcyﬂoonmndr&r rraven more

o SP3BT 78 BB Eorlotions v

(i) nutiedtiaiex Y06 30 658 ef SBEQ IfMNI(D 1a6i) tHeecDNINR seqienpe oomibieed (ranucleotides 1

o s 3,405 B DA SRR SABRREE 1 F0PEEAtL Pans nc

subsdquenss tpekmsfp(ﬁatrﬁroc&cnmr a@e}a suna), asitefimed heraimcat ed,
g’ﬁ%rpg%sgﬁgiﬂg?rﬁ%g%ﬁs?% 2 s i olqt%c? bglgﬁue%e%ﬁaés g'tﬂgliﬁed lﬁ??g)uﬁybrldmng
a popBatiomh af INp&wderclewemeSmme mediuot- blgh,mlgrENO./ary high stringency conditions
with @aggﬁa&%%g%s% gcg:Sgné: c};T: EQgﬁg %ﬂéqk'(lﬂaﬁlg &9@)& éle)quence contained in
nucledigdepdt 6m66&DE/SHQ 2 ND:debry (ie-B cphplepteatasy dedrydpberage; and (b)

ISOIat%HOSSh@?‘é—gi{Z[@P dl)gl%%%‘é{ll%r W%ﬁ (gée%%?eﬁﬁcé{dg\?ﬁgvm% antimicrobial

activityet al | ot hi oni ne (CUP1), and Sacchar onyces cerevisiae

3- 10phosphogl ycerat e ki nase. Qther useful pronoters

for yeast host cells are described by Romanos et aL,
Nucl€i®92jd Yeasttu@s 423- 488. The control sequence may

I C vy

a]’Ih§ eoqrggenng éﬁ\}réé%%p r?'?sz er([]e"f'%és % WJEI?E cﬁt]'i %H&{ngﬁsméﬁﬂpﬁﬁﬁf an isolated
polynwlamtsiermfpmeomesérrhen\te@nm waemEblys #tred o eoriesonp erealsbytrol sequences

linked to the 3" term nus of the nucl eotide sequence

encodi ng the pol ypeptide. Anfg.15term nator which is

functional in the host cell of choice may be used in

the present invention. Preferred term nators for

filamentous fungal host cells are obtained fromthe

genes for Aspergillus oryzae TAKA anyl ase, Aspergillus

ni ger gl ucoanyl ase, Aspergillus nidulans anthranilate
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Preferred | eaders for filanentous fungal host cells
are obtained fromthe genes for Aspergillus oryzae
~ TAKA anyl ase and Aspergillus nidulans triose phosphate

which SifdEe RS 8xprestibnSuil thallogingerdaesce iara geiamle hosttcetiainkdsr conditions
om t he genes for Saccharonyces

ned f
comp@@tﬁg\v,wté?}gecogﬁg %?S@erﬂcﬁﬁo 1), Saccharonyces cerevisiae

&npiéal%féﬂiogblymﬁis%m@e kinbagiey aSpeIghEriaays efie qRESIHL Shddtion may be
Sacchar opryces cerev i ae

fact or,
AR s SR PSP Tt e A B RO e PRSI, Matulation of
the p&lﬁ[ﬂdﬂs/o@d’@é sedur@ce phéritolits FaHRAGEO BB cRl ARyde desirable or necessary

soro T TR SR EIHTEE, & REMENCE RENEbL, 2 secuonces

utlllzn@ﬁlzcwﬂﬁbﬁhntWﬁmeﬁﬁo@@%&[w@ﬁﬁmm&nm&ﬁ@r@m zed by the host

as a signal tg add pol yadenosi pe resi dues t ,
s ol BRI RSPl Biy AP 5% S AAERCEn e seauence
whichi i§ rédegeitze@bpb Hobt ddll ﬂbr{tﬁ@fes@@hbf @fpol;rh@d;I@c&ldch@nglS@dlypeptlde of
i nventi on

in the prese
the. PSPy nmLRYIEL | G SRRIORE SeiagEe [P TS P IRRgh CONEL soauences
whlchCﬁieHﬁéteﬁlﬂfb @b;!srasmd of ﬁprl?Qe;&Ri@ESTﬁ@rprqﬁ:ﬁa@r ghdy be an nucleotide

sequeReB Rt (SniRRRLoRN LA e BORIoedt TREa g mutan,

truncAXY, SRl kiyBriti ryreabtard, iake rﬁHWb@@S@me&ﬁdmf\@Q@ésgehdddswg extracellular or

oSSR Ge  R S Re o eesR b PR oo

&ERdmplasr Bfa@ultab@@rorﬁ&bt%cfdradlr@ﬁhé Lth@rtraBﬂsOHu?@M &b the nucleic acid
al so

5983- control sequence
constZepnal TFeBEraE BYGTRG. Peaav it Deaus. For i 8 A promoters
obtairi@li febrs @t ENes)i lacropecbnt @t@b@n@ﬁb@@oéﬁewﬁt agerasd gene (dagA), Bacillus

o BRSBTS A0 RODUPSR o o

stear&bﬁhf@@hﬁlfmm@erﬁd drﬁ;ﬁasfeu@bﬁ@t Iad@me@aemase amwjoliquefaciens alpha-
| nher e (o) S| e codi

amyiaa e Y Rl (Re SR R S5 BRGE (Pt BRthus, suptiis xy1a

and sPBMeBhenf ah&lepmmm reg-Rictadise h geme odlim-Kdrearoff et al, 1978,

e ok TRl eSS o S B e R TS e s

promdtegiDeBovhercdl., i 883, (redegaings of the NaidhalAcadeug ot Sciefites USA 80: 21-

forei | pentide cadi .
25). 3G Ter e AR 2B kP g s A o5 BB e BT SRAT LA Gectera” in
ScientiftrAmiericam, $H&D)ak2:(Yepad; dad dmslambrobiegt an1989,tsepraat i vel y,

SPAEE SRR B RSRS! 18 SRR AL RN ABLISLIBLY nuceie s

constactesf the wéﬂwhmesﬁmneta (jllammhtcmhéunmdl ypsiptdlldee promoters obtained

vom GRS A SR80 gy ot

Aspemgétubwaigeofneatrhlo slphaednhylade, c Aeparegiimaynidpr asidd stabld hsépha amylase,

oo U Sl B SR e S B R B RIRSP O o

Asperpéips | derze® dalkaiine egrodmafs;eobﬂme@ﬂijsf rogrpae hiogenpbodpbate isomerase,
Aspeﬁ?@gﬁéﬁaef{,“s%cg%&rﬁ*ﬁgs 99 ”\'(e%ggé‘%g YP@G&As;éa%% WO 00/56900),

Fusaritint venerdaiunm Barsau Vol D@/ﬁiQO(Baﬁubamsn Iveoévmﬂwmo@nms (WO 00/56900),

a I ar L u
Fusa}ngrz t b%%ésv'ﬁngr;y??ﬂﬁﬁﬁ% Sg%ﬁ%rs%o, 3?6@?3?” uil'rlglﬁcg{errfﬁg reesei beta-
glucopdask, thbdfwmasnegsalcep@pbmdie@awe Oedbodénred rdpgeSendngéiranase |,
a \/ : .

Tr/ch%gwg??ggé/ e%ggé%l?aé%%@ 3@02‘?0%)8 % }eegg éngi\gfg%ugénarsgg}llbng/choderma
reesef grdoglucanasst WU Srichodgama ha@se/ Qg@bg lgcmaee Mhdrishepfeaina reesei xylanase

pepti de codi ng regions obtained fromthe genes for

Aspergi |l lus oryzae TAKA anyhkgse, Aspergillus niger

neutral anylase, Aspergillus niger glucoanylase,

Rhi zomucor m ehei aspartic proteinase, Hunifcol a

i nsol ens cel lul ase, and Hum col a | anugi nosa | i pase.

30In a preferred aspect, the signal peptide coding

regi on i's nucl eotldes ‘lto 72 of SEQID NOl vvh| ch
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Useful signal peptides for yeast host cells are
obtained fromthe genes for Saccharonyces cerevisiae
al pha-factor and Saccharonyces cerevi siae invertase.

l, Tnc@bb'&hva%ﬁél&yléhﬁéall mnbaﬁmacr@@hmgetee@m@rmasaras well as the NA2-tpi
omanos _et L 19

promghierpr eﬁﬁéﬁw%? i eigencs f;zset éﬁ@%ﬂ?’ﬁ%n@sm%ga' alpha-amylase
and A§@r@iust Bakas afe bRésphBteaBomeraze), dake queate truncated, and hybrid
sitioned at the am no term nus of a pol ypeptide. The
prom‘ﬁ%@tfh?rﬁ?ft pol ypeptide is known as a proenzyne or
R eppdaspeptt, deefup rprcﬁn@&@@%nobtﬁmé@ Tt at&eg)anesAfor Saccharomyces

ropol ypeptid e |y inactive and
corovBiaRh oPUBELR o ENGETr e SHTRILSBE yEH I RES by SHarGgAes (GALD
Saccifromyisecat aderdiisiag| eavrgRolof tdudyprogeesel dheefdldenyti&8-phosphate

oy BRRRR W PO LA BRI CACE GO BNERd Fere ISR (RSP RAT Prigomerase

(TPI),PSQichadthy CaPEdrbvisBathdthilishisiing (CU smaua r@ccmrom?@@ecerews;ae 3-
ces cerevi sl ae

r7 S ccharo
phospﬁzﬂﬁ rieo R afton AT BRI, PGS oPhaSest By Cells are described by
Romalss et &opbéhoreastiheppughi | a | accase (WD 95/ 33836) .

a preferred aspect e prq tide codin i S
hH%IC@gFP'd%%q”?@C? %Q'Sbe%E‘QSW'%%%O"E”Wﬁ'PEW g‘?{H‘H%é or sequence, a
sequedik rﬂ@co’@ﬁlz@& by]ér]qoétoceil]io%rnmltanb@pﬂlon The t‘éhﬁlhetob@bbuence is

operaf)‘;(gmg(;ﬁ E)Ot‘glt | dfﬁr%ggsg{f%geeg |‘§(ng8 I@@ennsczp%rgg% g'bet;?qj)éoeptlde Any

termlrra@cglv@fbh |§ fLFh@ﬁtbrtal Qﬂﬁé hBﬁXzbll chHoh@ ra@y b uder intiisresdntdnvention.

g’ éramﬁ Osia?o?r(f igrpgn (g{.%nﬁagﬁ% ﬁeﬁ@ giogﬁagiesd from the genes for

Asper@l’//@@ed}yzaée TARQI amylase, Asbérgay rﬂggémglbeoaﬂrq&asreab«i\@etgjﬂus nidulans

anthrqrﬂgte g t,?%.%peéq/w%irgg%%ky&e@y?% agf\év,l %ﬂ a?llékqtaclt;fg(sporum trypsin-
like prote2eeh of the host cell. Exanples of regul atory
te are those which c expr of the
BT BEotitRadobn SRt ofis holPecibneBi5ia Bfbrigaiaenes for
Saccfmrromj?c)e@méws;&e ahbluss, $mhavdmygest berep;@esejy&mhmﬂneac (CYC1), and

Saccfﬁr uI al o{c% C%%o underqj](%?]pj %JF’lﬁ'ggiﬂle %f%ygrogﬁaasterp Other useful

termiriRss &irQéaﬁ)hﬁ‘SWs Sidﬁeser?ﬁld , byt Fktﬁndk[dsl%t&!/,_STQthwp_lr_ﬁA:‘ALl
ste e use ament ungi , the ,
T LMoy 2o Ftatsorbd ha BB Bl sHihree it fedfiislatacregion o

an mFra‘ﬂA)Nmi(ﬁns iraputtaAs foe trghslbtics o iz desigdalic dheyidaize qummnéﬁ operably

s B RS R PRI B B BIPTELEE 2y e
sequealm ktHak iscratdtional ih theehdsaceaftiatf lobmsgst’agmse usbdil astae lpmsbutiaventlon.

B i B RS ot 0 " oo B s o
Aspe:g&lbabkyz&ehﬂ"am iamytsaesd \m;pe/@///as e;dafzzpls trfdse gphogphlatehie@wygrase.

I s n ese se 0
SRR lestPrecBE SFaR TRET pelsl e A0 R AR RS far Saeqrpromyces
cerevisize repglasat QEMOsE)qu@acmarﬁnxneesmemWQMtmpboaﬁfﬁbbcerate kinase,
resent inventiaon I ates to -
sacoli S oREREEE, < BRBRIR Ehg' PO AR ycogpvipg  alcono
dehyc#wmes&/glymreldbmm -3~ ahcpapbatatdehydrag@aseaA@HEIQﬁH)onaI and

ThERARY BB AR 3328 pol e RlloR Rali” 2t operably

linkedt tgetieneX tEmmpmsadxﬁcteeanuomwd@l TEENENGEX pnéswinldm wéem dranscribed, is
I 0 I i.cli.an
ecos 0 £ Y RSP 98 5 BB B SRYERBNRHESS ) b mvn
Any pnlyed@ytatide sspguen edich39fuantadi inghe hestpsll phepidedvanbe used in the
such sites. Alternatively, a nucleotide sequence of
the present invention may bgyexpressed by inserting
the nucl eoti de sequence or a nucleic acid construct
conprising the sequence into an appropriate vector for
expression. In creating the expression vector, the
codi ng sequence is located in the vector so that the
codi ng sequence is operably linked with the
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conpatibility of the vector with the host cell into

whi ch the vector is to be introduced. The vectors nay

be linear or closed circular plasmds. The vector
presgifyiv@fioan aut ononously replicating vector, La, a

ect or ich exists as an extrachrompsonpl entity, the
FES b, PRy sesw Sl SerreoRs b Hanaalte S oBpest gl e obined from
the gbiedd fof AsbYillus Dry2ad TAKA 4rhpsds, thspaigileX inigee bluoo@msgasd, Aspergillus
. elenment, a mnjchrogosone, or an artifigcial ,
nidulgiis, STyeBIRte SYRlaas ok SR HE, OWSRE A sy (KeaRietaase: and Aspergillus
nigerapBbigiutgsigsdd.- replication. Alternatively, the vector
I

y.be one which, when introduc into the host.c ,
T b crof e AP toR: s LRBCds ek dosh sPise e doRbeinty Guo and
Shermért,hgtab,?wg/bagmt hmaés)o/dgrytw: séextodot has been
egr at ed. ur er r

i.nt e, a single vector, or plasmd o
{106 P ToTaUERER B2 B10 BP AHES WRRTCH CCHgALRRIP hat codes for an
amind@@i@@b@@?hcbﬂﬁk%@t@ihe%é Gerbhusdfraopblpeptit e tad dhects ctihe encoded

enone, of the host cell, or a frapsposop, e e used.
polypRpie, Bl BESCTRS BRECBNeBATAY myb P obh Db Laigo SeGience of the
nucle6fdd SddleMEEMAY inHREht§ ebealnad kignamidpads coding fegaer mattirally linked in
translgﬁfrﬁ@%%{ng%gnggwga gﬁé?%@f%&{d@ﬁ%ﬁ%ﬁﬁggﬁps the secreted

polypbptiel dRitedrativelyathe BSdrisit &€ cotiBgisstiaaee may beduy a signal peptide

. nmetals, prototroph o l1l5auxotrophs, _.and the |. ke. . .
codingyaipr auTisy SR 1oal e GIaE St SR e FP ol FEApgptide coding
regiod RRA§ Defré QUIReBadicrd the cdulYiskh$eree dBas hbi nisurally contain a signal peptide

A I N T
naturg@hkigh@npdigide C@dingredi@t mayddn fe ehtshcet asgetionSef ttad| @lypeptide.

mar kers. fo st host cells.are ADEZ2, HI S3, LE o
Howegisz 1Y s PAHPE CoARA "ERRD D EACL e SHRAcePS PP eRlils into the
secretdiy pathw8y bi 4 AeetREIDOChblds gddy Hrosdeddette presdntitieentlout ar e

%—gjﬁﬁtyﬁg%}qtﬁf é):?g?%(?ggéy ?%@é%?%ﬁg%g?ﬁriﬂﬁfn%ﬁi c%ﬁ%%iré tiengignal peptide

codinge&fiynst dbadisdefranahe gbps foMBariuaeCIB 11837 maltogenic amylase, Bacillus

BT R E O TR, T T
Iactarﬁ@@ﬂ)ﬁdcf//&ﬁ%ﬁﬁr@ﬁell)mopamb Eétﬂ@l (pastesean(rpal, enssgnpAde)and Bacillus
uival ents. t hereo

.as well as. e . f. Preferred for use,i
subtify o o BiTela SRR | Pamtiel rato daechR By remistha o3ty | Patva, 1993,
Microbisagiogi Réwev25niidei1d@ns or Aspergillus oryzae and the

M M1 T ST Y SO
peptidd eowting (rs@iohél'ajbtaﬂmd’rifmm et ggned ifan Asperpiies \oexdaer TAKAOamylase,
U RIS X T N T S

proteinades gfuaticadaninisofens tdilelahestindddlhicgleimginosapasect or may

G pdRr s Rt A Safh e P Sonits BERITERGuBRERE 08 726 s=a 0
NO:1 whfobgmabdeoaminotasids h €65er ddeoft§EQ dbrdldgous  or

TRBRE SRS D2 R b DBkl | B8 enes o
Saccliiromgtdasngerewsiagr @iphafactyy dmdmSkocfeugnyasoodrevisiae onvartase.  Other

f. hos , reci 50,

wseru] SR BORRR sRB b e BBl o8 R R B BB L

iThe egntatlisepuatceanay elsd $e d poaeptote, coding negioe dnaitdodaafor an amino

&l ts _sh : . e} [ Chent (s

aoid SEHER' ST & Bb Shfllohlnus s, ZROkEHRAR, H s E poivpentice s
knowpas eprogzeferalprgpoly@epticds (00aGyMobears & sumia saseahdA mospolypeptide is

preferably 800 to 10,000 base pairs, which have a high

degree of identity with theqgorresponding target

sequence to enhance the probability of honol ogous

reconbi nation. The integrational elenents nay be any

sequence that is honol ogous with the target sequence

in the genone of the host cell. Furthernore, the

i ntegrational elenments may be non-encodi ng or encodi ng
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10Exanpl es of bacterial origins of replication are the
origins of replication of plasmds pBR322, pUCL9,
pPpACYC177, and pACYC184 permitting replication in E

genef@® iinachingl #pidBadD bep&iﬂérted)'fé\lé)fiﬁ)atw@ndctﬂfél M@dpeptide by catalytic or

repljcation.in _Baci
autooB NG| QNGO b FrREPIih BT Ui BoPAYRERs: THGoRRpliTe coding
reglo@ﬁ%ytﬂwolﬁalﬁ?@ from e igghss R BaeplLb eabiiio alkafiSarotedS84aprE), Bacillus
| pation

subt//bqf ”%&?A Preteasa (AR éacc%aro%}g% p@fgw%:laeﬁ%f%gtobf Eﬁ/zomucor miehei
asparti€ pldteladde) anwwﬁeﬂopbmm themneopend kucask Ynagnds/e8s36)ar e

ANVAL d ANSI ns et 91, (ene 98:.61-67;. Cu
0t 5 3v S8 popad e PeovRe s U iAol 15 SLCG9ISS By Peoe SEQ D
NO1QW0?146‘31%8&19 amgel tdsom ofo -1 ke SAWAD NBRe and construction

i B et R BF ani FGP e AR B B S FEQB A Fo (gninus of a

polyp@&lﬁﬁ/ ﬂﬁ?&%pe%ﬂde rfe@lbl;] & bb@ffbr@ﬂaweﬁ(oﬂythéfarﬁno terminus of a polypeptide
ol.ynuycl epti de of t jvention ma . .
and e i BT 6oRe todeREET P te NeeT ab 8 s at Beinsepsptide region.
uthﬂaggrss Her @sbiteble tdadd m@wmg? serquémswﬂw alvwo e r@f;ulatlon of the
e can obt ai ne

exprepRgR O GIFoPSURTPYO FA VE RIS BIPHE o0 G MSFC 6 6 TS of requiatory

systeﬂ‘m@%fre arkb vﬂﬁih%@s@ﬁh&ekﬂrmidmcbfn@a Qxéhe’imlid futradal &n or off in response
| ect abl e mar ker .gene w cl eoti

to & GREFEELAr | RVBBAL SITHG, Hetin die Siasoe of 4 figuli&ry compound.
Regu&&irﬁ:‘@?:ﬁ&h@ [mardkgnyogﬁmterﬂmmcmhenmmca@dj ahdralopeidresystems. In

yoastclip AL PP RECRbT FLPT TTHADR FRCbrE SaBIT G g the TAKA alpha-

amyl@pplpﬁﬁmtaxt e AspéronitiabhigeragRitbamylase prom'Bltm' pa{rm:edsﬁe@llus oryzae
to Ilcgate t he el(ﬁrrents escr

alucoRBiges Q™ PP BoHET o ol B e oo c CHTES c7mplge of egulatory
sequedices afd thosw &Aich @oafe gmblanimtwm]oh 0 Irosgkasyatit Isgstems, thbee include

the di%{é(ﬁrpé?a(tg ?gdu?%'ég EF‘B%S SVEltbCIi’lolg\i(? Ifl%tfnéﬁ% g%{sgﬁcg%) é@%@gﬂ%ﬁate, and the

metallo@teriEn gemds Jigis afee:hlhﬁllfleﬁ(Wﬂhrh@lvmglml@ﬂllryﬂmé e:eseesjehmflucleotlde

the present in entlo ich ar usly .use
sequdriE RS TR RBPHERL it Shetary keSSBS Py Geguence

A vector conprising a polynucleotide of the present
- enthn is introduced into a host cell so that the
xprq;&qrbYe 8%mi nt ai ned as a chrompsonal integrant or as

ahsqirésdrephwexﬁbm rfsoexdidtas abrreomsioinait eo&xtéssi‘onaSectors comprising a

polyn St 28 B T yelighn BRI apS FensesbGL ALY dgrsiptpnal stop
SIQnalbheTmﬁwafttusCchleldJlaedtt andbafrolodgutis dEscuhsecdubw\mgmay be joined
toqeticP! i cation. Thegﬁ)hoi ge of a. host tcexlka.' \én [l to [a ar
099*1:& 8nPr°&8i5"eerr AL SKRRESIORC EHHgPiFe 18y yRERET &t Sor more
convehietht iré¢sdrictionrsites to allow for insditien mn%bs:tethtlonnm‘ythbmwleotlde sequence
ni cel lyl ar .m croorg ryote, or a

encodif B pliu Al SHEFST qui e s MoRkBLR ATy sRke Br the prosen
invenfiggedal berdxpedsked By wrse:tmgdhganclsastsieaxequ@met @ra alicleieldesl construct
compﬁ#ﬁqh{hgf]se%ggr%ge%ianl %’q%ggp?féfq vecZorlénge u‘rjesggpugn crea?ng the expression
vector lttkeatagiing bersienBad Ibtated anthleolectpueb dicaténs codBag iskliwesice is operably
. brevis, Baci.llus circul an Baci | | clausii, Bacillus
lmkedcvggugth‘agﬁgropg%t&cpptuol SF%‘fﬁnﬁés foggéﬁ)rreﬁﬁén | entus, Bacillus

IThe hesunfomamt £xprBagion hedommgatberanymecBade.gl, usplasmid or virus) which

can be conveniently subjected to recombinant DNA procedures and can bring about

expression of the nucleotide sequence. The choice of the vector will typically depend on the
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10 stearothernophilus, Bacillus subtilis, and Bacillus
thuringiensis; or a Streptonyces cell, e.g.,
Streptonyces lividans and Streptomyces nurinus, or

compEtibly RE GRS Vatkorbaiet Biel ltoss dein irds whichctakiveatod iPsebiel ortadased. The
sp. | referred aspect, the bacterial host cell is

vectors @@65‘? FL?%r P%‘ﬁ?%?éj CIrglel PIPE8I9Pi cheni forni's, Bacillus
S’h@&é@ﬁ)hﬁfamb@fdd élﬁondﬁﬁo@@cr‘eblidagn@uﬁwrl is., aakebtor Which exists as an

aci

er preferre
exira r%a?%;mﬁ‘? el R Gt BrHAch WSG‘ERE\“FB%OTJo‘th%{“%O@H% feplication,
e.g., idtflagmiBacirerdx@achesbsenbll emayentf &r minkhanesomee or an artificial

ef fect b rot opl ast, transforpati on
chrongsang. S \SSREMIAETEIN Ry Bd e o Gsabing SaRailan., gematvely,
the vekldk-rdybhe othESWﬁll@h W@Ghtﬁcﬁﬂufcé@éidt@tt(e&ﬁﬁl t cll, B inte)f@tHin@Ntle genome
nal of Bacteriolo

and GRgslishalao e e O T RBEPERIE CLaRe, Wit Hahagy beet mtegrated.

Furthdfeloee, Ud @Tng@l @cﬁﬁ}brﬁﬁasnﬂ@%r 2\?%)805 n&l&é%bt@@bﬁbl&a@ﬂﬁld@w&ch together

conta|7|4tg -}@?L blggrtggaﬁnt[j)gjggqecgﬁt({ 6gengmgo E tgPﬁaQ{d’ transposon may
be usdfpor ne, 1987, Journal of Bacteri ol ogy 169: 5771-5278).

;Fggﬁggtg%n&%zv%ggépnt IB‘?GS{WBI’? pgquq%lé&gc)ép pr?eugr WOE{S selectable markers
wh:chﬂfe@rﬁwﬂ reé%ﬂsél@dﬁ@ﬁtof tragoriestcets! A sbl%ctablerﬁ@aér is@ldene the product of
as used her, e| n |§cl udes .t he

whlchAg@gﬁiﬁgcj@r b'°§5§|(?.ﬂ ijégﬁl an(@,]we?l?fap% gfaayy g}ﬁials prototrophy to
auxot?@pﬁ@raf@iqh@m(eas defined by Hawksworth et aL, In,

s, Di ctionar e Fun
?gﬁl{\m@ 1@g§rla&%¥qtﬁty%rrﬁ ?ran tﬁ@nc?a(, SPaes oﬂ éég///us subtilis or
Bamll@@ﬂbherd@ﬁn/sué} rasrkee! Whith tdirﬁethmrtﬂoﬁca réeﬁ?@arﬂnd @dch ras ampicillin,

Hawk th et , 1995
Kanarfy b SHBFEP ARG o EAEEIBE TR e ~SHB6 mBfGrSIPT vagt fost cels
are ADEPPIHESP e, FlﬁﬁSZaMEKH, , TR dndngRA3. hERdlectatlld masskers for use in a

ﬁlameﬁﬁqagaé?,@ﬁ%lg gﬂ%ugeﬁy 3( %ﬁg %ﬁ@h?&?g{r}rg@;} ou de‘zsmdS (acetamidase), argB
(ormttbﬁ@ lcdrbaamm@gﬁemsS) ytmtho@hmomamt adhfyltmnglfmgset)p hphghygromycin

ohossP RGP PRSH 1A (1R 4t ARSI B PLOTRIFES, dpegyboniase)

sC (suligtepadgryi@asfefastfi and mrpe‘n(armnammsymﬁla@é)l dsewdiefasneduivalents

there%é Irﬁf?qud q(irdu&IerEn Ea%ﬁgég usge I t Inﬁé%%rﬁcbgfr?? é?geﬁ o,f Aspergillus
nidulaed®r ASoargilldb oy pae Bacthe rbaogerﬁycvfpﬂt&ptwnyﬁes hagoddwpicas.

;‘;ngze'c}%%tof glée? |p6r1$%en ua(gﬁg?rb réf%ﬁ@eﬁcgﬂt%%pemden!@n? that permits

integrilianyofehe nyaesintoRthe hiost, ceBagehame iy @eonomous replication of the vector in
chi zosacchar onyces, or Yarrow a cell. In a

the Ceﬁﬁ%‘iepSP@?“in”e“a%E%’@Et the yeast host cell is a

Bac titeyrationcie® maLHcsbeelggamrse tBavebiar mﬂagcrety on the polynucleotide’s

S : .

seausif SMadlfE me R RAPIR K TSN A e TG L INeERSion into he
genomerdyehsmslogausSarc cnbahcmmlwsonecbmbmatmm e IAllternarﬁvdyLotHeevector may

COH’[E]IRl W{}gp%f e lrgg q%éﬁ%eesltf{)]re di ec?ﬁmﬁ%ﬁétlo lt}oirﬁolcg;fous recc?mbination
into thesge@ome ctfltrea rwesasdzll di@girecisd locatongs) \fathlecn:shrrcancbsopw )t iTodncrease the
o] r e
hkehh?ﬁ#}g mtﬁ%rg lon 8 % %)rjsaga fl({gﬁgn ouié{egﬂaﬁﬁgﬁ &Emr&zhﬂ should preferably
contaihFé i;wffmentmlumbbunmumamactldﬂjesudt bs fl00 mﬁa@wﬂﬁhbaéenpa‘r@ pffeferably 400

[ L ;
to 10,%@%% g’éaorqEﬁ%%gatb ST o%'ﬁpﬁ% Q»?I S%ﬁugh degree
of ideatity vgtnibe alolrgspsindingdarget z@webye ¢ wlmce atlhe wﬂblablllty of homologous
conposed of chitin, cellul ose, glucan, chitosan,

mannan, and 10ot her conpl exsgol ysacchari des.
Vegetative growh is by hyphal elongation and carbon
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catabolismis obligately aerobic. In contrast,
vegetative growh by yeasts such as Saccharomyces
cerevisiae is by budding of a unicellular thallus and

recorfHhARA. CRkaReliagtndreleniktd MaBE Ay is¥Quents ta lseweﬁola@dm with the
referred aspect, the filanmentous fungal host cel

targegeeqq@p@qﬁglr{hg rg\enormg omé}qi; pelbSFurmefrg%ag]edptgﬁliatlonal elements may

be nddi- e{&samgefrébncé?@nganu@&wesseq@welsnLen tHe0Bthe! Kend, the vector may be
basi di um Fusarium Hum col a,

t ococcus
mtegw@ﬁa@dhe aenom eidhe hagtcell Py per-henalosausgesd ThiRglion: x,

MU RERBHRUS FaghliGHMAE Suecld M fdrhéﬂborﬁ?@%eé@(‘dﬁ@ﬁt 6f replication
Phl ebi a, Pironyces, Pleurotus, Schizo

enabling fieo¥griwsto fﬁﬁ%a@wgmow dn ah@.hast %) _\ﬁp@%@sgaﬁ]unT he origin of

repthlG'h ﬁ‘iﬁ? %§ aan9 labHrii€ RPH&I OB E@hting éi@érl’bnﬂ)ug‘?ééllcﬁf & RAiEBGunctions in
tp | ament ous fungal host cell is an

a ceHAS Fg‘@rt@[m [Qj@lrhgjg(ﬁglfqatloms%eplgi;mqddgplfcgm’glatdggned herein as a nucleotide

sequ&ﬁﬁ%:ﬂ'énbb’l@s B ORIshAid 85 veLER €S Epliddds il @RRNi cus,
[ 1 us nidul ans, Aspergillus niger or Aspergillus

per gi
&rxyl@ag%ceﬁ pactarial RHENRET rﬁ%@t'w éf%ﬁheea”%\%@t:{ep“@ﬂém of plasmids

pBR3fZQ| ?U@% opscyangelanigsicyeslds permiting &plibddidh in E. coli, and pUB110,
di'oi des, Fusarium cerealis, Fusarium

PE19ébeToﬁ<W§PJ FWFAMIE RAFIRE toRliGriPT Backisr i um

AR Wyink &S ASHIBAAr BRI a l}é@ﬁhbﬁrﬁdﬂ@r@ﬂ@@%leﬁh origin of
25 Fusarium negﬁ}s , Fusarium oxys orum Fusariu

replica i, Al ViS4, HIgsRRiiAo8 S RS TFAKHE Fii AR CPRANRtion of ARS4
and deNg@num sar cochroum Fusari um sporotri chi oi des,
Fusanum sul phur eum, Fusari um taorul osum_ Fusarjum

E}PERESIE erign e ekreplsatien deafulinp Jiamanusrfiegal pell arg AMAT and ANST

(Gerr@nétté)e g QQDSGe/Pé ebenlozd casdeet al,t 1uB7f iNuBRRNASHS Hededreh 15: 9163-
erkander a adust a, CEYIEOYIOD

175 PPRAE Do BRSPS BoaMART GRS T8RS UBELRE plasmids or vectors

compBidihg dthe gereC b4 AJd ABSInsplighdd’ 88688y to3theCaaBdePgisSlosed in WO
pannocinta, Ceriporiopsis rivulosa, Ceriponopsis subru

00/24883. or Cenpori opsis sub verm spora, Coprinus cinereus,

Tk @ dhSort2l de oﬁzfoﬂﬁ poly'Hlﬁdl&ﬂid@ of fheQdresent inveRflomahay be mserted into the

| anugi nosa, cor m_ehei | i opht hora therno
nost el ipdegsees Rrpd4dian opit &?vq%ﬁv FBunegaRu the B3y linber of the

polynBaatRIcQh aRt D ifihd i/ SORRGFAtHat Bhbﬁh'leaaddﬂiéhéﬂo@py of the sequence into
Pl eurot us eryn Thi el awaterrgstrls Tr am

the ol |G 0a0enpaEr d ILSigo Py aMRITPBROSEEHADRAT AR AR With the
polynliélb6ttRdRKér8 densidagiaining3 2mpiifdoctsidiol Megidastie ataker gene, and

ode nae .ree r Trigc der
therelp, AT PR, DB DIAREPSHEnEa B Sale6ie sty PllufiGere cells in
the prie&&id2iif &sd agpespritd smectém@agémr rratl on of the

et SPkati B0 LSIRRE L STalptrSetobb 1’ B Sonsinet e
reconﬁb’@é’tﬁb@pﬁrﬁ@d@rﬁﬂeo@drs Asepgkdehtiaventidn Bré wbORwWrBtolupstskilled in the art
A'Ssn%; ts gdln P 238 023 and Yelton et aL,
Smaf@% @%@&? oYY’ National Acadeny of Sciences
USA 81: 1470- 1474 Sui tabl e nethods for transformng
arium species are described by Ml ardier et aL,
HOStfﬁg Gene 78: 147-156, and WD 96/ 00787. Yeast may be

fmarpﬁé%hﬂgdeMIﬁh g0 relatddco m@aeﬂwneaosiesny bbmﬁrlé)fyg a polynucleotlde
and_Guarent e,

of hegippaitdVeITHANTS) V6250 CBSrALRDSEA A" IBIFGeqmapant pYoducton of the

ponpBﬂétQieég)A védiriveaprising Bryynaklegyde dfcthe prestBdinvgapiod &introduced into
7
a nost gt st FRbPERBERE R BB e = SsaosoiEel iR 2 s So feplicating
extra-tBroosBmac eectbngs ddsctibe NatliiennalheAtarde fivosbfceBt ieabmasasses any
USA 75: 1920. 10Met hods of Production The present
invention also relates to neyhods for producing a
pol ypepti de of the present invention, conprising (a)
cultivating a cell, which inits wld-type formis
capabl e of producing the pol ypeptide, under conditions
conduci ve for production of the pol ypeptide; and (b)
recovering the pol ypeptide. Preferably, the cell is of
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251 n the production nmethods of the present invention,
the cells are cultivated in a nutrient nedium suitable
for production of the pol ypeptide using nmethods wel |

progeky &R ;bd}eﬁth%llf%h&t is )t i@eraem| t6,thé arekelckll @By tb&nutatlons that oceur
cul tivated shake flask cultivation, and small -

during, Fepligatiga. sE%ﬂ ehdieq RbAthast 6Al Wihia adPies %ﬁ?ﬂh%@ﬁ% 2hon e gene

encod #8 polypébtirataphits @bureel 1 d state fermentations) i n
oratory or |ndustr| al fermentors perfornmed in

ED‘P hagjicel ﬁ@dl%rﬁ ieplilide arcredRanieMofe- AINTBKAHYC 1 H ”%bun'ce"“'ar

micro®@bB@PElgde duRaksteexpr essed and/ or isol ated. The
cultivation takes place in suitable nutrient nedium

eepibt Pglpﬂ'@ilaédﬁwwwn?ﬁ ?F%Qéﬁe%&e@%sgué’hoeﬁ Gy RAFiEVe bacteria

moludﬁ\@I t But Usdt NGmPEP C REHULE SBANRWN cEiIf td’@ apheilleui diddphilus, Bacillus
dia are avail able from comercial_ su pliers or

amyl%@qu@@% deRCHe daYifig BReILsu B GUHISd Bask M’@qsan@a@éff% coagulans,

Bacillhd @ta) Ogét@@soﬂerﬁtﬁe BREBILS afehdNiRemicul BHERus megaterium, Bacillus
[lect]o t he pol ypeptide is secreted into the

stearqﬁhtﬁrmomuspréa?/urﬁ EWTS poryPrails deuringfensis: 85 eiRpiages cell. e.g.,

Strep@hly8ES lidddrsQiRdt BRepiBH a8 mbifiniisher @@W@@Jﬂtwg%abt&né‘@hch as E. coli
secreted, it can be recovered from cel | ysat es

and RSEUGRBARASHs My Befalmdeatnedt. (B¢ hgciese! h%% %Hdm .BﬁC///US lentus,

Bacillid\ichénifokhiat FRthuS Q;?@ér&z‘h@rrﬁéﬁh//ué her pREYDEPSULERS cellhese another
det ection net hods i ncl ude use_ of specific

prefereqsk aspsely ke Bachus é?('bﬂﬁﬁﬂé"kaé%ﬁ’hﬂiﬁﬁaﬁ‘{"éﬁ* obial activity

ﬁﬁé Wroﬂﬁ(‘x‘hoﬁ%f@@&tér%@e& BAETENS I'Fobtecé!%laylfbwn@fanb@eoe effected by
ypepti de as described herein. The resultin

Prompﬁﬁﬂ"9@@6@(’6@'%@?9%9€ec@\ﬁé\9eﬂ“%§%‘a‘ m& Ro dolegy g%nt?ff?fa/ Genetics

168: e 188t .us ?r coRpEXRNTBIB, (seBE P) YoER e BBKiZe 1961, Journal of
recover ed

h
Bacteﬁqlgg)é&]r &3 {S%g; fgasm&%ta%@enn%&g?/%bﬁ]%g%ogo%'?ﬁ t Ugur}na/ of Molecular
B/o/ogwm Rob2g 8y, le@dtropdrblidnaisk®e. ge@nrg@ﬁéw And smmy 8Bi Bibtechniques
oratlon or reC|p|tat|

6: 742515 e GO LGBI Hcns ST ASCTISmS. D87 TR BLEeeqpioay T6e:

5771 gjm;rocedures known in the art including, but not
limted to, chromatogra i on exchange
Hpg PAstiGell mﬁba‘ﬁ‘j}&’r’aoﬁb% ‘540&&6 Wgr?ét%m?énu@?‘ " hshet. sleph or fungal
cell. exclusion), electrophoretic procedures (e.q.

arative |soelectr|cfoc ff ren I o
E‘ BEﬁ ferred 2gPgCty the RashEal A ﬁp? a@ tg}g?rﬁq léstq%cnﬂrem includes the

phyla SRSedifychta, OBagidibm@edta, OITHy§RIBMYZo:, , alﬂ’f OZﬁjomycota (as defined by

R 1P o o BRE s B e HEDro Uh G, 905,

Intern@d®SENUNivErgBNtAress, aCaabrideat as) be well raansfgaemomypbtan(as cited in

G PR Bl TS S 10 S s e gz“%sgvﬁder

suprafpaving antim crobial activity of the present invention

&]e% %@)é% §B€| e&hegsfﬂeFQ %’éeg{uggﬁg%ﬁgpxgbg %’%%Pt i ge“\}éerz]ast” as used herein

mcludéﬁcazs‘vtei@d)dehom tymestp|Exrfonytetalea)t baadi ctspofkigeeblﬂmtyeuﬁl ya,nd yeast

velondif it FoBOnisparBol J8aSREVGTRN. { GNP oUr T CERg! Of deast may

changguathie futueé, fer thequrparses eethis iavention] yaasbshiatihenddfined iae miabcribed in

, | pal at abi | | h I

it P AP B A B RS GRSS o P B oo

App. Baaterloe ajrmbwhﬁﬁmmem ea1QﬂO¢ot) or rmnocotyl edonous (a
nts_a

f nmon t
B B8 efeh e, PrreEBirgr S TERR APl s polincics, Hansenuia
Kluyvéromgges, mraaﬁcmmnms Fedtizosacchaadnmyees, drefgoemed eell.
grass, such as Agrostis, and cereals, e.g., wheat,

-22.-
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oats, rye, barley, rice, sorghum and naize (corn).
Exanpl es of dicot plants are tobacco, 1egunes, such as
| upi ns, potato, sugar beet, pea, bean and soybean, and

1} léCinf)Qtr Qﬂéﬁerlfé'daégp%c( ftﬁéﬁybﬁstaﬁﬁf‘cbwa@%a@zcclﬁtmﬂcag carlsbergensis,
caul i fl ower and the cl osel | at ed nodel ..
Sacchgr @’HK?E?m ﬁ?’ﬁlﬁ’?’%psﬁ:?cfff?é?méq?é digeia ‘?H%e BENFPANEeS douglasi,

Sacclmﬂbﬁ?ﬁce%r ﬂuﬁd#zmSa@@hérQ@y%éseﬂN@§nSJ§ @etSacfcharbtr@cess e@fsmis cell. In
as the ind tissu

anoth@bmgﬁ %rpfgéregﬁéggctpget@asteh(bst celéﬁlqj W@’O’”ﬁf@%ﬁﬁ@ﬁ ?ell In another
most p@f@f@@%?@ct e yessdtdost defl S48 YarrbRial fﬁb@ﬂ&a ceBpecific

ant ce artnents, as, chl or gpl ast
b SBPaE S0 TeHBhaRPaCt Tk Bgoas Fopcrp corfnepipys fungal cell
“Filanfentdu| fasdn mbladﬁlawlmﬁerbm% bﬂhb%u@dlﬁbl@ﬁtEchta and Oomycota
Furt her nore, pl ant cell V\,hae he tiss )
(as d@%J er y ﬁgw d@F@d t1g9@esgpr5 an he élgrrﬁlltqus yungl are generally
charableli2y Bea nlcaitl wadcbpsstdofasitmpesiiufdse, @lu&&#@&m@@d mannan, and

o’cherceI | )ﬁl gglygatrcgd%} 2 fag/ﬁlg%atta \?e:@trcgﬁgﬁ%sl ) sat Ia?eela'lga‘ilon and carbon

catabsmﬂ Yi® SobligBEAS REFdHiG. ahrﬁtﬂoﬂﬂﬁsta%géﬁﬁ% dremthS by yeasts such as

so i ncl ude hi n
Saco ARG Sa hY BTG SRTIGHICI BIEIHE 810 G isR ogiabalm may be
fermeafmjv@l ant cells. The transgenl c plant or plant

e ressin eptide of the ent invention
g SECEBHRs Plide e RPEa6Abs G W AHRGA DRSS oR Gl P Amonium,
Aspeﬁghl@s aADreobéls/@Dmf tBjerkirRicra, a@ér/pw/opé@nCop/ﬂu{s iCoriokrs, Cryptococcus,

onstructed nco poratln One
Filba GG U T RG Pe WTGBORe, aboGe  HeeioREe. Neooalimasi
Neurdspyent PRstilbmysest heerp&/mh rver&tnega@h@ére Fflelid, O PGy LAY  Pleurotus,

Schizpp LB oni HERIARES or T RRRSRI | TBEVR, TREVERGAE] oframetes. or

Trichdt@ﬁﬁ& eelct is conveniently a nucleic acid construct

b hsh Pratar ot Sxsl doo dlahie ™y e ROk by Asrmaltys awamor

Asperdfiiu§) fubdlyA@pT ABsereNEs rfegrmiua,t AspeRiyy era@es/cmsaqlaspad///i/s) I nidulans,

expressi on of the nucl eo e s enc
hsperGiE BB Aol QYo e TR MoR & SR Laiogh e lamentous
fungal ABstt ¢diiCts BBFUZADPY badtridioises, eﬁdz@bbm o@rekiy Ausefiuh drovkwellense,
host cells into ich the expression

Fusaryg B igb S e R U B SRR R SO aedm heterosporum
Fusam@e esgaidh mmanwmtdxysimmmoﬁusﬁr/ubh@mﬂawm u?utarvum oo:IelD/m, Fusarium

uestion (.the er de nds .on,th
samb il dleRUT A T bEORLE) PORHE Gt cERgum sulphureum,
Fusanuegtirabsuny, Regtien ¢;&3wtrsumh!ea,sorp¢wanm veagrthtdre call. nt @rother most

o PGPSR R OBUPSL Lt So9030 5L o ERPEp SRR oo

aneirindyer é‘enpm;dphsw ariedrirapl )@mlpbmis/s s cdegieaped Gevipbeopsis  gilvescens,
ressed st ance expressi on .of t gene~ . . .
corpBRR Ae ookl GanRTRE s e r CER OO b by cauporovsis

subvetraizpbral Gopnires@ineredy Colid/es h:mutumﬁubmoﬂamm/ammwmwa lanuginosa,

aco b oy DRHERRE et Ry bR 10t BRI rogenum,

Phane;'eefmra) rcHresmgpariunie flediao r npdigigu é’twe:s‘usar wynglo r Thielavia terrestris,

ed gu
Tram%ﬁ%}1 S oqsggy?%é{et% é/epél coToa}, Fﬁr c%éd%H 5??%6 by pr f%osalfegﬁa koningii,
Trichddeen® B8gBeddiaturhel rivhodermalyeeps, tor ) ndhoc@nda vinde sirge cell.

[ r ter Fr k.e 1 I .

Bt e B0 1M R TRty ¢ oRB65s “hrSlipo Bt formaton
transfari@ati67 5f B@QProtdhanty, end eygendraddn oftharsell @ealllin 8:manner known per se.

1155-1165). Organ-specific pronoters 25 may be, for

exanple, a pronoter from stegage sink tissues such as

seeds, potato tubers, and fruits (Edwards & Coruzzi,

1990, Ann. Rev. Genet. 24: 275-303), or from netabolic

sink tissues such as neristens (Ito et at, 1994, Pl ant

Mot Bl ot 24: 863-878), a seed specific pronmoter such

as the glutelin, prolamn, gI obul i n, _or al bum n
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35 1993, Pl ant Physiology 102: 991-1000, the chlorella
vi rus adeni ne nethyltransferase gene pronoter (Mtra
and Hi ggins, 1994, Plant Ml ecul ar Biol ogy 26: 85-93),

Suitalle p?dt@déﬂeg Rraensfophatontad Msbér@m/é BAE® Tlidtgamta st 8élis are described

, 1995 cular a ra (enetics ,248:. 668-6
i EP 2R a0 RIGR Pofe qa&% perealiger’ e W@nﬁ'cf%ﬁsmes.oa@'ences USA
81: 1aroTayLr Séﬁuab% nédthods9 58, tré?{swrrmldgblf:@@aﬁuaf s&@b@@ye 2d%scribed by

Malardi 6 fl PP St TETES HIERD 50 VR SBITRY HF oS3 ST Hgsformed using

the pl@lcé@ifréé Hestsibed b iﬂieblﬂirta%d@udrﬂd@cﬁd&%}soﬁmgeawslmon M.., editors,

plied substanc t|v ro
Guiog PR Yasel Gotles Ao UCou Ry ERod o brteEs 5@(@@9&%@?@%9‘*, pp 182-
187, 5@4&&11§Pfesaclnd Ny kb e e bl IIQBQCU&JmﬂWBée%V/WongB 163; and

ronot er enhan er el e
Hinneegt - %97§cﬁ’|’0€€%‘9'f’ﬂ%ﬂ{éfﬁe NS sy Selsar SR T T E0.
the present invention in the plant. For instance, the

ronot er enhancer el enment may be an intron which is
Methg@%@%%”@é’?%’én the pronoter and the nucl eotide

TRE WESXeRt iBAGAh %Qso&eﬁﬁis%@@r@thdﬂ)% f@ﬁ prbb@:lrm' @%@%ephde of the present
invention. Faor instance, Xu

inventiry GPEBES ) NG L Rl WHITE IsEKBHPSfOTTHE Capatle of producing

the p@ﬁ?bﬂndb deier tengiibianesn®xpeeRs Sdduction of The polypeptlde and (b)
ect abl e marker gene and an¥80t her &ﬁqts of t

recovgm@ggoyﬁemsﬁrg ab,%%eocéalld E10R 9ep fanisoia, an(‘j3 more preferably
ArenigdldinlaiRhe in the art. The nucl ei c acid construct

LS incorporated into the p eno according to :
d Bﬁ@éﬁ%ﬂgﬁé?”“f)@@m "glgiss iR Hb%qu o prgd Yging a Pﬂ'&P%deﬁg’f the present
mvenﬁ’eﬂf @b@ﬁﬁﬁrﬁg @ycoeditial @chost esinae@dnidains cdiucive for production of the
| at ed traHsformatl on, m croinjection,

polypg,%{p@, %’Tde b@%é?rﬁﬁé g POIRRRRAS L i ¢ transformation, and

g’?gg&f ﬁﬂh@édtl@ﬁ alsoa8laRs t@&neﬁiodsk@ﬁ&od@ngeﬁﬁﬁlyé’ékﬁlde of the present

invenfign, g@mpri@r%(aﬁl ﬁ@p{lﬁ%gggggso% 'BQP éo%%}{lpp%gé}%[up§2 Ifor proéuctlon of the
polypé;grd@b@ﬁér@rnltuérhbwﬁ@ﬂ a6 prites @&ﬂut@hﬁﬂjcﬂﬁﬂ@e géc@@a&@ha\nﬁg at least one

t hod. of choice for generati n i cot
mutatiopop e GgiBn, PbBE 0 GRIL ARIo A SRR Do O Sebe e the mutant
nucleGidddequafteNirceasd anoBbeptRieywHi&i cdrisist8df @niflo eaids al @ 1bef SEQ ID

used for transfor rpwggrmnocot s, although ot her

NO:2:3nd{8} EPRENE d%re often used for these
M et godddties enthods df hﬁﬁ:‘e prsbadnatiohahe eeﬁwﬁregﬁm’tﬁmwi ingG nutrient

tran, n t t borb
mediirh SUFAEE PG o pRGEEEepURTY BLBo gialdgoun i the art For
exampleether@nNshay b ogtiéy by Ehaxebiiaseiutivadnl, Bnd smagsesle pir ngrge-scale

rerme SRR R A 687 s Pl BTIotn L LR LAl ) A201s) g aboratory
or mcﬂ.158|allf32meh/©a§ berédrmet,in H9S@tabBi medieahand agyerlonditions allowing the
polypiRiads Pk e R A el a8 ol A B rainy Suilbie nuren
mediuhesemprxarth &yrbéaamdihitregeresouades, anti98&gait aalts, Meing pudaedures known

. Bi ql . . 415-428. . [ | ow
n CHE: | PHIRET IR & aveiRg'e 8 Giv APl SHar B pedtofe prepared
accordiag stor pltaﬂlishnsce comipesitiet gngd., riegatdogtesdof titeo Amesicen Type Culture

| ant cco S | I
colepfE, TS PEh ERaRsl R st it B Sy iy g Heboeplide can be
recovered efiietefremi the meddion  df theglobpkptide Fere Seeretdue it chr bergecovered
from rﬁ eng;ation or in the follow ng generations by using,

T hple, co-transformation with two separate T- DNA
dbapblypettslesmayi heedatpeted fusing emethsdoknawin inHie sdl teatt arerspecific for
gene by a specific reconbi nase. The present invention
also relates to nmethods fotrpproduci ng a pol ypeptide of
the present 35 invention conprising (a) cultivating a
transgenic plant or a plant cell conprising a
pol ynucl eoti de encodi ng a pol ypepti de havi ng
antimcrobial activity of the present invention under
condi ti ons conduci ve for production of the
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Conmpositions The present invention also relates to
conposi tions, such as pharmaceutical 5 conpositions,
~ conprising a polypeptide of the present invention.

the pBryFé@rd@bl YThdsBEd4164TiA Sinbth6@S niyeineRié 1ag dofi §be‘5:lﬁ@harﬂ|bodles For
E eptide. The term "enriched" indicates that
exam ﬁ’t aprzﬁ

th
eptypicebial gl gsgy My E%rﬂ?@gﬁﬁ BpfeRRige b@@naCt'V'ty of the

pOlyp_b}@we%S(ﬂacrlt%dgjefe]Wth an enrichnment factor of 1.1.
may further conprise another

sitjons
Jﬁﬁrr @E’Eﬁ iPEYPERfidECINRY deatfsRYered (MSHI9aeRRds dirH oRalne art.  For

exambleOQhQQJolyb@pﬁdéJ%a@lt bé reg®Rted F6h tAS natehhefiedium by conventional
ntlmcgbla f éﬁ Etlde exhi biting 10 antim crobi al
ly i qe m

Procegeierving gfove. CaHEugRl dlTatige AEirapignp&pray-drying,

evap@gt.@nbr gb@bptg,onas known in the art d asses of
antibiotics include penicillins, e.g. penici

BBRIRAMPEPHHey, of e fRresent Inventia@ay Ibienp””@%ﬁj l?érﬁ 8?”th r?f procedures

knowﬁlaﬁ @hé bt Nncl@diig, Chdt | Hob lim@bE to, &ﬁ@mmob}alpﬁﬁ é@ ion exchange, affinity,
nbi nation with, beta- Iactarrase I nhi bj t

hydm@@%‘él GEoGtateaCcUsiNgy . ARGt Hed drXClusionaz SIQCHOPQO&% dxperdures (e.g.,

prepaP@INé'@c@éUiﬁc chQsmg)CGﬁ@%ﬁﬁeﬂubllﬂpméba%ﬂﬁ&uum sulfate precipitation),
i nes; macr

cosi des; tetracyc
SDS-PRREoR PRGN ( fsep%gyﬁgpi@rﬁgur@wwaﬁr RSS3h g hgsoRsten. editors,

VCH PligiisR&heey vatk, 1084)r oni dazol e; specti nonyci n;
trimet hoprl n vancorrym n, etc. The biocidal agent may

al so be an anti-nycotic agent, including polyenes,
Plant§. 9. anphotericin B, nystatin; 5-flucosyn; and azol es,
e. g. mconazol, ket oconazol i traconazol and

The eEpsenb nvention also relates |, afrans@dipieiPlaBhtPI3H P23k Sk Plgaf cell which
has ba&refandfSmd VAt £AGNSHRIHE Ce R €AbodaLA bolypébtidd Blalia antlmlcroblal

actlvn&pégl‘;oeggr;ersrgrgttép‘\iem%or? Isc? %l?ﬁg legy ntgpmlg ?)Epﬁlgg o p%%?g% |r*arecoverable
quantﬁlﬁét ahb@o%éﬁﬁd%rmasab@rré@vere&i%ns; mmémttdrcmsﬁn wayt. di@eatively, the

ise a suitab del jvery vehicle ca of
plant aw%@%ﬂwn&m RPRPRBRT po&&ﬁgﬁa@dpﬁﬂgg U#d g guch for improving

the qum;eat laOfdol Qortfbed,de g, rmgrok/m UsutiiepBl Vdlge, coanmasiityl @R§ rheological
used as a e pol ypepti de composi tions

propeFH%? ‘PféoﬁF’%tbc&'raéberlt’ﬁ“téEYFofiaBTQﬁce wi t h met hods known in

Zhe traRsgdintc @awt dambelfcotyleddheus o a7 Hb@tﬁ oBmbh&tbtfle@nod@s @ Yhonocot).
or i nst ance, the tide corrp05| ti

nposi tion, e
EXaTRRgY S POCohelen b 3P oSty St 28 RO SFace(BP iaTaF8a). forage

grass'Q’Lleh @@'Fﬁéﬂﬁl@él dgiutng tdrrpdratel dregy] sUEh bHAGESHIPOsrid trBalBpy.g., wheat,
bilized jn accor dan@@ﬁwth met hods known in the
b

oats, rM‘et barey, ricesRYgpYasart maige el ow of preferred uses
ekambles ROt pERNAntE are RBRER, tdganesOfuchte [iFING ot26). sufBebeet, pea,

vean SR8 SOVNEN. O GHIRS AT SR T B e Seo Sae] BF Guler, rape
seed, laaedndmyselgerdmé@mﬁwadgamm hmdmes thdliapgt hodst known
i nyent i

and es
ERabP e PLlpmPet S S e B TES e dun POl N S At S as wel as
the itixidusg tlsaﬁesardohmrlelhgblhabe a:ﬁ‘drlsyléy 'y e'ﬂﬂ:&zrraﬁst | riesapbbll,abarenchyme,
ol ypeptides. are ty a l.ocus ,subje
vascug YRS, TTRsROR- by Shiidbe A Gelng i3 BletoRtety gt SHioroplasts,
apopldstpi mmbdhkbndria)maCMés Imrc&mmﬁmsSarBquttmns wed aBs cmeuldbnagl to be a
plant %%1{ EV ?r?/%rta%gas Iagy pl’éﬂgp%lllc g/ll?fa‘s?ver F%SSUE} brlgl ylg’ tcgrgrssldesreg to be a plant
part. Likewise, plant parts such as specific tissues and cells isolated to facilitate the utilisation
of the invention are also considered plant parts, e.g., embryos, endosperms, aleurone and

seeds coats.
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fields and the |i ke, where m croorgani sns need to be
killed or where their growth needs to be controll ed.
However, the present invention may al so be used in all

WPEQJ lhgaﬁé@Wﬁhlﬁ B ¥Whpehbrkno PR samtihvBréib®Birdthe progeny of such plants,
nposi ti ons are useful, such as protection of wood,

plant P%?%)@”d R¥AES!Ne, gl ue, paper, cardboard, textile,
hﬁéttrré%genw @8t & plark @b‘lﬁ Kk;ﬁgsswﬁ};néj p&l?ﬁébt;d@@f h@rprd&ﬁﬁ invention may

i ncl ude preservation of ods, bev ges,

be coggt&pt%jslmag@qrgwe \Qflprbrgﬁ@odsg@ogvn laltl',lﬁ ﬁgn{nsshogtogﬁsolant or plant cell is

const%ﬁiﬂ%ﬂﬁcorﬁ@rﬁﬁ#@ HIRNEI BoreddXbidR8ibR RbhigtRicts er@@@ﬂ@ aypeptide of the
nmout h ‘'wash, contact |ens products, enzy

presepbmmrpt@p,@g@e &lant est geﬁ@mgcﬁngrﬂrgpagatmg thﬂﬁ%ultlfl%godlfed plant or

plant 881t iht¥ £i-sldgahic prhySeRsitdes of the invention may by
useful as a disinfectant, e.qg., in the treatnent of

iTHE OPIESHEN i SNBIFHSt ds €OReNieRtlY FoTHAIIC @ridnconsiruct Whjefs comprises a

polynbfle@Riel BREGHHG antsolypepididendpeaptssent Qﬁvéﬁﬁx@rﬁ%ﬂ&atﬂy]dlmked with
di sinfecti on of contact |enses and teeth (oral

appropratgeRey'atony gequeneasniegiiptchios $XPIRaRIOR 196 t%ﬂ%ﬁ%ﬁ&&dsmeabence in the

plant sp;blmqﬁwcﬁ@ﬁo.@é FlYehePh8RSIHe dxPNREIbh @Rt MBEEsthpidla selectable
cl eaning, disinfecting or inhibiting mcrobjal gr ow h

markegrsgfiy fog isentifyiag hEﬁta‘i‘?ﬂP #do which lgqu @g@gssnwﬁogﬁtrqﬁa as been integrated
and m%@gwﬁcﬁsﬁﬁwnﬁt&ﬁuﬁﬁbwﬂtﬁe thestat infd tﬁé%n@in question (the

epti des of the invention are surfaces of process

latter depANGABAINGSNA ITosuckeh TPbed (G hpsedh  of

rRardnBies W 'r&@‘lator%%eﬁﬁ@m Ssuthady gromtdresnds@fthihafor @8quences and
st ens, processing pl ant s, paper pul p I[]JI‘ ocess

n
optiorgie8a! pasil 19aaDTRE IBPARSS: T KAERRR (R B O witen, where,

and hEWQh@ﬁbly;S'é;ﬁlB@@ @dsirB@hy BE Bkprégsedofr ot iRtdriak eRé ieRpresdion bilthe gene
used in an amount, which is effective for clf%gﬂe r may be

e”COdd”% PHACYPEPYHS Irihe rﬁ’lﬁ‘?sl@inf I'NgntiaNdP@b PaIcogrtiuie N

devel§;§l‘hérﬂ§!esﬂage %H‘%édeoébecmc and theTgﬁlé?]e%rbdlﬁﬁtQﬁé%bb@Itar%eted to a specific
es of the invention ddi ti onal |

e
tissue G ALt g cPORESPEED 5" AR SB00REAE DL TSR SICE, Hofpt example,
describe@®¢ Tob Mg e/ aNYss, Mtl%yﬁmg}%@@%n whi ch food is

Erﬁgc&r@g{?@% ggc?rrggsﬁgn StHg E@grﬁﬂp@ﬁb%%ﬁz%gﬁéaggq ﬁhe rice actin 1
prom&éﬁﬁ@y‘b@tu‘s@@ (BgRE) eP4/., A980,SCaf @ptzaerzgageﬁﬁstemsewét@l 1992 Plant
basedts?al nts., The i nvent i ?g al s to_the us

rel
SERDGHAHD S gl o PBal GR BRI ER by OB SBaSiiromoters
may Be)V@Exa@Bleds profBlet Gamesidragdbink h@iuesamlcﬁ@tsls@b@d @btwd) tubers, and

fruits &gv\&g%gé‘ ngfuzg{] égﬁcgprﬂi%ggggp%ed f‘tZQe%%‘:g%{@ Fon? geéta%olsc sink tissues

such GQMJr@idMsn@tooét amrrbaxl I ﬂ’l/gnlﬂMOIf G, g20 1 8BFE3 7 8% L BedtB specific promoter

such B%g%eglytg rg %rr]clﬂgnq?rhg 0@8@&2 albiu rg%&%‘r;gﬁb{%/ﬁ‘ glfsgmo%‘ atl ¥898 Plant
and Qe |Phpsiplog 8. @85t889), lmv/e/atfawprmystdn&omsted lé@ﬁrrﬁﬂB4 and the unknown

soed BRATGFRO v B GRS el PRLAPALY Ay Bloay 152 Tos
711), aproridter fodrh al sepo loyt pepy prd»@no(CHdnaetlanvmgsl, Erantanyd Oell Efbﬁdology 39:

in the tion veterinarian .o .
935-54 e R PHIEATEP G P Bhy P e GHBHE. Porny fier seed specif
promdtéremcm?ﬂm e am, ar@basldesaibed tin WS ,91514GM2 asF ubihetnesreathe promoter

or fu 1 nfections f er abl ra ositive
may H e (e oG R PEREn B4 SR Pl Hhe o fpatp (vozuica e al,
1993, RbBEPhMogmyobeQ%smml deedhludetldn virus gddnise asetbyltransferase gene

ut . not e r,cul ni
promaifc et Pldhirbergdh abhCuleliayat sk 98B PLEoRE doP gene
promatercirardiring (Kdp#ya red tal. 3H 95 Moétuiao an@ﬁweréﬁ@namw 248: 668-674), or a
chl anydi a. The conposition of the invention

conprises an effective anoupg_of the antim crobi al
pol ypepti de of the invention.
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The term "effective anount” when used herein is
i ntended to nean -an anpbunt of the antim crobia
pol ypepti des of the invention, which is sufficient to

woun'gil_ rllﬁhjublbte Sropotdr slet:h bb er;dmcam@qngamommeri (Kucgdes| 19938, Plant Molecular

, i nvention.also relates to wouy aling. .

Blologih 3051 s IR iRl PLoTaRIEn Y Sy 2 0ie diegipents such as

temp@l’@t\ﬂkéiﬁtﬁmg:}hﬁ horasteraBios in Sahityedrenducat thyf axobdesuslyapplied substances
uff hair prﬁ%ucts such as

00S.
that. i) B GRECHT. @ STETH CeEEENSp BIpLBTERS sfch A ethviene
abscmmaeiatarmvgmeeelmﬂmmnesﬁefeew m@taas host suffering from or

edl sposecL@Qo a m crobi al &ectl a]n A(%lm nistratio
QFOHB"?ro?ﬁ per plgEgnt 718y %?0 § SEf 10, aYENYPhY ‘%}Wress‘on of a
polyplta;b’tﬁéief(ﬂﬂ@dérta@eﬁﬂrﬁ/é{aﬁtfrgﬁm&ﬂﬁmp:j%f &fsﬁ#hby thé phMrﬂ\dter’CHthancer element

ocal j ze ner e dose o nt i

may By Bl 1S R S HDEHRHP B TIR T sk 8 e Pedd eag ce encoding
a polﬁ)@ﬁf (Qﬁéf&hé Fl%sﬁﬂltqrﬁ\@hh@i mmhﬂt@tdepﬂu Y apt19b®asioraadBdlose the use of

EI (%/ at | east % and may be by 2 or

the i frﬁb‘PE"W %fgt e ge g¢lin 1 grge 9 /A SAREI8f "t he present
Im&esrétdctybleaﬁ@r@dr@ene Snher®y @herdpsiasaydet didtessREU@RStruct may be

t he m crobial po atjon while mnimzing any
chosegy Tepa gpﬁ%@i’@‘la %Rﬂ? %’Lntewpl ated that the conposition

th' nikfei®bidd neshsaas @%otﬁb@ﬁédtlh&) ghé daimete gofiorae according to

sician, for in Vi vo
conve3PSHATILES POt Tt PeHIRs TPy Blgegtomaton
virus-frediakdd irarfw)rﬁfaﬁm ﬂﬁ@&i‘ama’(ﬂlobapérﬁbleaaommdm&tn@lollstlc transformation,

o GETORRRRT oSl o St A U BT R4 g9 ¥omnoboy
8: 535$t8heﬁérﬁ@tece¢us 1[989UN§!Ur6213385274)berl S,
ol n

g%?ﬁﬂ ' e%l t%{ﬁ’@ﬁ%@%?%%?{?}?%@gﬁ&?ggg %tl a e e @Bfhod of choice

for ge&eralRgntdhsgenid. dl@jts(Tl(JFoﬂ@Srewa %¥e GSatykandnd. Sohammsmm 1992, Plant
e s T S o 3 e PSR b oter

transfbfn@dﬂoﬁrméth@di; spasted dsed Eiorn‘ﬂh%eoblaals |ngerltlw thetrhethod of choice for
as pneunpbnia;, or to und i nf.ecti

generdlia, GasEPMEaTRIEar  RobiCP nEBbTBRen! THErGssPHE g difs master
particlek tdedavithmitey @hahabrming YDA iofl esmiat/orib ecallinve nddvelopimgy embryos

onigigdpdf (B8 P Ea R TR < Great R Bigeghnoroay 5
158-161 Vabil tétsair 1925 Bleliwchingogy der rmmtm;; an e:ﬁlmnadllvy method for
ranstb TRy Dot Beat el e Lo Ger R e Zre A g Siruten e

al., 19931 Plast MBIeoWéoB/blmngerMuBmzscnes Pi tyr osporum oval e or

BPIGHRAS FrBaor bt dre rapad Mo B Mg STl iy B consinuc
are séloctatllaat iregehetated iitd wholer plbets, acp@dmlgctulraethydsmveli -enomrein the art.

Oftengrgee gﬁr?ﬁ%%rp\ﬁtllg% glt'o%ﬁlglprteé§§ucene L#?F ti]e s&fé%t e elgrgnélt%ﬂtdf %Ql%(L,tlon genes
eltherpdbtyrn;eplagahewtmﬁ bheén i the efotlowaing nganebsioas ded usmgarfomaxample, co-

transfa W&Eft@h evg%r@vn a%eop%g%h tr'lle@ R a(%o:n%p ‘ECt% i ['r (gé‘gﬁ?{l??cv e)?c(?su?n of the selection

genebxehlssecmcoreporeblead;ethe overgrow h of mcrobes in tissue

T plisEnt ipvanted Bftg HRRR"D b odolteo B & BEVb Blice, o e presen

inventidn tdmmplnamgnta)onultrmlmbeade'aesgmm:eabldmy om avipiard cell comprlsmg a
. det e t [ . ,

polyn%fgg'clntgg n}s:%gmglﬂ ?bl&&%tl}dg l"ﬁ:\b%lgn %1?0 éégiﬁgl %tﬁ%@ﬁﬂeﬁga invention
undert leendifidnismcemdcisival fqpoprpdegiondef dhe vieiydentide; and (b) recovering the

concentrations for a period of time sufficient to

~allow the protein to act, uswally between about one

hour and one day. The viable m crobes are then

counted, and the level of killing determ ned.

M crobes of interest include, but are not limted to,

Gram negative bacteria, for exanple: G trobacter sp.;

Ent er obacter sp.; Escherichia sp., e.g. E coil;
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5 Shigella sp.; Pseudononas sp., e.g. P. aeruginosa;

Yersinia sp., e.g. Y. pestis, Y. pseudotubercul osis,

Y. enterocolitica; Franciscella sp.; Pasture/la sp.;
pon%%ﬂéio sp., e.g. V. cholerae, V. parahenolyticus;

npyl obacter sp., e.g. C jejuni; Haenophilus sp.,

e.g. H influenzae, H ducreyi; Bordetella sp., e.qg.
CompdsitifHst Ussi's, B. bronchlseptica B. parapettussis;

Bruce/la sp., Neisseria sp /' V. gonorrhoeae, N.
B REASENdi i8vender . a@hé‘?'alﬁﬁcﬁ%r P%mrerfs'tmﬁerw ap( pharmaceutical

compbé?@drfédgorhﬁg;‘ir@n@bél?pe%@de ofth@- présenpfh%'rméﬁhﬂjréferéﬂlyﬁtrﬁ! tdnpositions
L. nonoc %to enes; | asma sp.

are em@h¢¢1|nssucNAa RoNes e th @@g@fge@r indipatgs. thatéh@ antm\lcroblal activity

of thetchl%BQHJ)rPﬁéssbeeMmér@@sre@ee gTWH%ﬂ%ﬁﬁclﬁﬁent f&ot@h of H.1.
um Borrelia sp. g. B. burgdorferi;

%@pe@pwwsgpay funherk@tm@lsa agpther ghgrmageuticalix aetiviggent, such as

an adBitioh 3 Haid4Pat %F&%‘tlé‘ aglnt, s@ckgas gﬂothéraé‘fhiﬁﬁ&bbléb p(@ypeptlde exhibiting
pneunoni ae, C. ttaci; |'i cobacter sp.

antimigiabish ackily as Eskopr BB ha|blq95iaha@%m§n%‘r b4 ap aPilaptic, as known in

the af'tn@Hééggs fo@%g%lotﬂfédln[?lﬁ@é %ﬂﬁ:ﬂllrﬂa%rbo%ﬂﬁxlhrﬁ(g pé?l'l(ﬂﬁrm?ﬂhﬂethlcnhn
fal ci parum Trypanosone sp

oxaciljh segheniedi walwﬂ, @foeBaclps I @thﬂamwg bgfg-lactamase

mhlbitQ%nd'c@ﬁha?@sporlﬁs 9.¢.§ @éf@él@ﬁn%ef&b@n cefurodafel, OUoxalactam, etc.;
for adm ni Stration may enpl oyed. The

carbaw%pm%@baﬁaw AMipeg!yRepidse: dPV%‘FVCU?E’&F | nacelidpgiy liggomycins;

polym‘yﬂh@Ctsﬁﬁohé’}ﬁlB@é‘as(ﬁl#HoﬂHe)é QUr@ﬁ%éﬁiéﬂushﬁétromdazole spectinomyacin;
eritoneal {Coaer osol 20 opthal m ca

timetnerrimy van%m@b@m efco pie: Riopigal agept mﬁbﬁlse%s@ﬂa@){' “TRERCHB agerf including
polyer?éé”brﬁT%Hp%bieﬂﬁka/ rlyBiaah;2%-F Qb CaritieddotdeN @) nhiforfa26l, ketoconazol,
dosage of 't he therapeutlc formulation will
itracoRggol,ang #eryazdiependi ng on the specific antimn crobi al
Qplab(%mdd%ntt QD BiRAE RStk af nok-BRzyMtr chetlicd MRyent. In another

di sease, the frequency of adm nistration, the manner
embo@fnegml?pmogqahgg%ﬁls 3 HN-RIWRaPHAR ENeFiceIR@eRlgent from t he

m@@haméé‘ﬁtldnla@néy E&Hpr-gléaa biiableadarfySRateBA. e b@rhg@sf thﬂS may also
| owed er 25 nmmintenance doses. The d

compr.ﬁya B‘étBQ%GY%V%‘Vé/PB'G'ed?P?WPPé&@'é’ﬁf‘PS}/ thecangiiscpYiabpolypeptides of the

inventinB &hd NesirBdl 10claGhbR et ®fhgoskiensarel ds@ﬁ afl@sesdigdmsent.
adm ni stered once or several tines dai I%@ sen - wee

£h@ PolyBerfile OAIRASIEPN LAY QS| RIEPYBE Ay 8CFRGICe Wil W&H}Pdg known in

the ar@éﬁdi‘ﬁma]y%ah tRo@Aics Bniglidat andrl lcompasitisre Borhhgbﬁcfe @5 polypeptide
dm ni stered |ntravenoush¥ The

compesiicfepy Be It e S % 8EAD 8k '&W%U%T‘?rasr Beolypeptide to be
includB®¢H the @8m @gmcgmay Bé s@biiéd lhta)éc&ﬂamfe&bltrﬁdmhﬂd§krﬁ@ﬁn Prhe art.

For exanp e ca 30 erm e a
ESA Rt Rlven beiow el RURTBIEe: OF laaRivPeyER: FaSeipns of the
inventR@. | T EPRIgat#dhé PbIYpeptMdardodippsiabn be tHaUihaéitionsaridosther conditions

under&&%@ﬁggéhg@gﬁ%gbgé g{qu rergt;g%lning %(rgtéh ngsa}g gér‘ne%h%‘as known in the
art. fornulated into pharmaceutical conpositions by
conbi nation wth appropriate, pharnmaceutically
acceptable carriers or diluents, and may be fornul at ed
Methdddt shgpuegar ati ons i n solid seni solid, quuid or
aseous for such as_t sy Ies
Yhe irses! ?”VSthﬂ”ni?n‘{‘]%O p o oAl e gRind e polyeptides having

antim1§r§d>B@D§d:ttvﬂY e, amlﬁil(ﬁﬁﬁlalmpepﬂ’m|aa@tﬁ)lcaw;eh@ful at any locus subject to
res, lotions, and ae

n Cl.0s sols. As such
contaiaglich BY PAEP i Ol Hsk Opiaind e RS £Eh FLpieauy systems such
as codlilivaier $\yasns, ilaeknding wdtal, oil Byustemls, sutke @t alutting oils, lubricants, oil
parenteral, intraperitoneal, intradermal, transdermal,
intracheal, etc., admnistrggion. The antim crobia
pol ypepti des of the invention nmay be 5system c after
adm nistration or may be | ocalized by the use of an
i mpl ant or other fornulation that acts to retain the
active dose at the site of inplantation. In one
enbodi nent, a fornulation for topical use conprises a
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15nmet hods and excipients are nerely exenplary and are
in no way |imting. For oral preparations, the .
conmpounds can be used al one or in conbination with

ﬂelds%‘ﬁ@rﬂ‘i’@r ke vBeRORickdorGmidnds ABdeRtot rDLiIRIdSor vmb‘#‘éiﬁ‘feﬁ,growth needs to be

ranul es or capsules, for exanple, wth conventi onal
contrefigd; tiryeeer, é'ifcﬁreégml 'ﬁ&?'ﬁ@@ Mk AiFOt b usech i all tappligatigps for which

know@ﬁﬁtﬁﬁlﬁro%ta%&ﬁ%)oélﬂdnb aRd (R8I Ssuch WS hrad&ctioh YoF vabd, i 188X, adhesive, glue,
cel | ul ose ose derivatives, acacia, corn starch

paperppargapaie, thtile Jpather, plastigsssauikingy abdfeed. such as corn

tidrcRes PRILUAE PredePVa8bn Bf fod@ibdlrages, cosmetics such as Iotlons creams,
car boxymet hyl cel | ul ose; with lubricants, such

gels, GMiHaRYReSPINRH SHBRPAISe;CORRHONGS, RiPFERIraNp ﬂeQﬁoﬁ%ﬁ'\t@OUth wash,

conta@Méeﬁseﬂsrba&@%ayrﬁe fdmh%h@r@ Bgfoég@{@rédierﬂé eservatives and
| avoring ag onpounds can be fornul a

ed
|THtJ%) the a@amr%ﬂsoqdmepi'dﬁSe@tth@n%veayoraﬁ@go@wﬁﬁu' 55 5 drsinfectant,

e.g., iR USPLEAMBE FinfBERINSirf eNGeloR @B mBuRNsIGI RSN lin antlpersplrants or
nonaqueous sol vent, such as vegetable or 25 other

deodaipnts) TaF clegning arddieiRtecien eficopleg 'Pese&cana teptl) dral GheR):

g&fe?aIQtf is RbBR&pIALd %ﬁEHeCarﬁiﬁ'iugélelrptﬁfp%BVd&Qﬂ 188 PRkt invention
desired, with conventional additives such as

are ugqjtle@,r ¢leaning dlqlrg@qtlggl% irdyRitgsmiceqbigh §FRYTtR §n £Gu sgace. Examples of

surfac%@ubvﬁicfl)fhé'Wa%ﬂfﬂgéousff} BBicbhiabied \AthdhBrRERicYSHihIVRBypeptides of the
he conpounds can be utilized in aerosol fornulation

invenies B HUTAORS 9f Brasass PAUPTRB) IR0 FRiEC oFHSBlIGRI ST Fharmaceutical

procebd1BlaRIsC AR shiMitRibh isPfe®aNoiPsrobdsMdl RarRsl da@bppulp processing plants,
pressuri zed acceptabl e 30pr oBeI | ant's such

water TR P L1 RRRIRErENeTSr SBRIREIM i RIGRaPERtISsHY! the invention

shoulll bK@sed in an dMSURONMEN RBASfeEM? fBECIESRRY, Afsirfadting s inHisiing microbial
exanpl e to prevent infection of burns, by fornulation

QrOWtQPFI‘FQ:Wéﬁﬂ 1esHomddi ti ves such as sol ubil i zers,

TEOtPBnréE8 NYodypeplitidaestdihe dnReesh SnayesaditfiinbM BE used for cleaning
agents, stabilizers and preservatives. Furthernore,

surfaqeR Ao FRAIINCLIeEH BORRAEDSERRIBI MASOENT F 18K 5P (A Jahiig food is

prepaV¥dt dt servéadisubi ¥s Bbspitdld, m&ﬂé h&thes afg redfr&ité.yi ng bases
or wat er - sol ubl e bases. The cogrgounds of the ZPres

[tHoRNh @fsenbe 4Feth @S RIS PYEHIE 497 E P djsinjeefiog agent in Water based
paintssupposi tory. The suppository can include vehicl es such
as cocoa butter, carbowaxes_ and P@&eth yl ene

WR? EHeRpan alge r%‘@@? 10 dhmhHpePlIAR antigistobigl @OoyRPpY ef‘? Qpnaqosmon of
the |nK/@rﬂIﬂShtﬁT§&ﬁédl¢Hn¢ent Further,UM antlasadeal foalygBptider orogahpddition of the

rect al ni strat on such as syrups, elixirs,. and .
mvent%nsrﬁgy]g 38 Y58y TRt En“?ﬂﬂu%é?@r ggérl‘ Icaqant 815508@%3619 ¢r combating
microdr@Bni€a GICR as fieRBPegahiths of B&Ht@r@@fﬁi@r‘ab[y gta&b pesitay bacterla

pository, ntains a pr r.m t of t
TEaaoRl o0 AL SR PGHE (hride CBTRHBImAEYOPS g @5 an
antimigfodfe Nbterinareint drofumdpi mefa’:p,febyc ot picbhylec@ogyehOrmBisf e composition

RTINS TR T W

humaAs$hefasltit by@is bﬂpr@bﬁvladte agehterfor the fremimemabi migrabial infections, such

e v RGPS LR oLy et A0 ol L) L
microbible irfgdtiond Mpdya bk SassoeiatetiOwftioriony aﬁ@dsas inoleiirgs therres, limited to,

sl abs, etc. .w radab e or non adabl
bordle3bponis i ofRyP A5 BY SiFhr PRaT<d GRheea figfgina. but not
Iimitecgioylg@hdrmeatahd chiamydian er Odl bI e pol ymer that is

-tolerate t he ant cont ai 0

St cpirep St pt so eRisraseeos 1 PirgEhe B aPL B ek affmiorobia
polypepiidp obthierimientibra t he site of infection, so that the

| ocal concentration of active agent i s increased

relative to the rest of thepgody. 15The term "unit

dosage forn', as used herein, refers to physically

di screte unlts sui tabl e as unltary dosages for human

and ani mal subjects, each unit containing a

predeterm ned quantity of conmpounds of the present

i nvention calculated in an anount sufficient to
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20compound enpl oyed and the effect to be achieved, and
t he phar macodynam cs associated with the conpound in
t he host. The pharnmaceutical ly acceptable

SRE! tBIne NéfactivelBMoa®" WABh GlseS hefdih i Afdngled G@rrrféaﬂrﬁw @fount of the
diluents, are readily avajlable to the

antimjgeetialy BolYPaptidesrat elfie | BXeNiPna digh awéfflg@;a It‘P dﬂg}'b't growth of the

micro8HRplsARGE §uestishh as pH adj usting and buffering agents,
tonicity adjusting agents, stabilizers, 25wetti

dgeriven a'%@'mt@ waing Healing $qMRAFACI S BT RIOEFS : Fidch as bandages,
medid# Blklies such adYePd.CahtheiRrA8RS fifrfler S 8h@Bhkdruff hair products, such as

adm nistration range fromO0.1 pg to 100 mlligrams per
shamRePsaei ght of subj ect per administration. A typi ca

FREAGISHIMBYT R SHithidrahhiglolypakedbsidt B ihvehtibe afd Xdrhih@RSed to a host
daily, or one tine-rel ease capsule or tablet taken

suffergﬂgcfg)rgl Of agpdﬁﬁgsqdotﬁtaamfﬁrq%alénfﬁq;t@ﬁo{»\gmw%qa ion ey hertopical, localized

or syé%é}moeﬂ'épéhﬁmgcdn' tHe speicadicRidbganidh® pgréfeRbhatl KRR I&fzﬂl@@d Generally
be obt ai ned by 30capsule materials that disso

the dgqe af ﬂwpeqr@mlcrgtplpl\,%lu@gtldq@ofctgﬁérg,\reélgoq Wit be épfga@@t to decrease the

microBiaP¥bplIdi¥n ‘B?@Ne'a@t Qfo@§§®%eusd&ﬂy By aﬁ!@Mstolt ngdmaw be b?/ 2 or more
means of controll ed rel ease. hose o

logS FTaingy e GPTBER A f s PERSGR Inuewicd Barpdpaigiczad gl = dosage that

reducfe’s;“’ﬂﬁat Mot po F@laﬁ&ﬁ@hﬁé ﬁlnﬂﬁlﬁﬂ@%9 sideh@ifesRY Rhid Eyhtehplaht®l that the
npt ons and t he susc{as% bility of the subject to, side

COfﬂP@%'F%bWﬁ beRitained apgydsad,wrder ithe gldﬂ?ﬂs:@rﬂj§ Qi}yélt:ﬁlﬁrfgr in vivo use. The

antlmféﬁﬁtﬁéﬂpd}ﬁ@ﬁtldﬂshﬁ fhe NUaftORr8d sR6ALRS ué@aﬁul&oglki\ﬂﬁl@ gram negative
npound are readily determ nable b hose of skil

baCtef '% 'Fﬂédlafﬂ tPSBYIUNRNZS| A YPIRASAnRiath §11aRIY fae‘if%"‘r“%’ét’ﬁeaé}‘iisgr?@ positive

bactei®, ﬂﬁ@lﬁéﬂﬁ@ Gheptokdesi odueli Gl  PRdRevCcRS pna}meﬁ;va S. uberis, S.
The use of _|i posones as a deliver

yoinfeGIGHIE. eOHPTER At Sr HACHTRGAT] GBI é%aphylococcus

aureutshs @;ﬁ&érﬁ:zdpj g Bmvmaarsgstxmsbgaa@@ d@’nbyu%r the contents
| unen i ntracel Iulargg The osones ar e

BaTHioRa ! i GO doReL P bligosd e Praes pax os agpinistered to a
host duff@Bnd @bmf stSpredispdseting avalcrébid [IRRRRTection, r@ﬂcl‘ﬂtaacrfheumoma or to a

tact, such as isolation, j ng _agents
m'CmP'?E WouNdNTg RPN, SRS bacteri! Y"H%‘ﬂi“f‘%ﬁ | i posomes are
GSﬁthMStoﬁtrﬁearﬂlﬂf oL ;itﬁ,@)ebﬁdesﬂﬂkﬁ@lﬁ%r*ﬁmn may also be administered

dm nj stration. 0SO0 ared W t
to 2 hga SHeand Bbt 8 RiEUBRoaa e Pk Plagton Eh o8 A u) pigremmatiis or
seborfRId&Restis; wbraary the BRiAIinfettionSs @rbactfribUskNZ a]feunbms@ g. caused by
usef ul _conbi.nati on of

Stan oA iy BeS0 i rton AR S 250y Sone! Pfosporum
ova/eZ)V\M/taVa%Beﬂ&]m?fuh pi ds, such as phosphati dyl choline. The
be neutr

T NIRRT ST
kil mighsbephparticiytarygWeer ohe daasvl nbhevidh teeintrdOiaer qulHrﬁlned ioh@onventional
antibi%trlf]:gglfljapgigﬁlg trta:]g rlgl% r@é&/gescegeo ﬂggﬁnvlé% 19%1;11%)/ ke added to
animd! ke dlot puthan Fock breparstions osthéy O’ﬁaydﬁﬂmalluﬂdechgs pﬁp:hddit&& for in vitro

are c i ned in.an a ate a us ne
culurg 8Bl dprey ol o8Py Pl AR at e B "sol 1 as

Whé lsuseptitility loe ar;mn@mlamfmsa’obelto kHIbQ wikni tghtantbrarcaﬂ:mt polypeptides of
the ln?%r%ﬁﬁarbi%sn E ar% ?tblyo?vh\}cét% Haggort p&e&@@% |P?{h%em$rm16ntal section.
Typ:cdi@t@rcullnﬂé hof tfﬁds mmrab@w c&ﬁblned&ltﬁaﬁb antimtd‘otﬂalqu)}peptlde at varying

d from abaut 0 tine The ¢ osi tian

conce BT Saf ¢ PR Mol BHTEAT I T mERTER dckHaual between abou
one tgeneral bye fdagmTabotidbld -riidrobes . aranitiemeopubtedf ant htbe level of killing

agitated by vortexing. The volunme is then expanded by

addi ng aqueous nedi um genepglly increasing the volune

by about from 1-2 fold, followed by shaking and

cooling. This nethod aI lows for the incorporation into

the lunen of high nol ecul ar wei ght nol ecul es. 20
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Formul ati ons with O her Active Agents For use in

the subject nmethods, the antim crobial polypeptides of

the invention may be fornul ated with other
deterfpfh@gmaceuti cal ly active agents, parti cularly ot her

tlmcroblal agents. O her agents i nt eres
3’“%5’6%3 OfdnieErsy! Wdﬁnf%qt@feoﬁ‘i’td@%eg %%@W?% tiye, a%iPE'a l%or example:
c/trotgc@s%ps wateroﬁa‘i:t@:rqol kEéébbedh/d @;@I bgeEp@dm ®ldbsiena s e; A@organe//a sp.;
ni ci | lin V, §|II oxaci |

Prote@%lsge nPr@ /,dpqvcﬁa sﬁaf é{izlmpp?{la ﬁ?rplecQI t‘% typh/mur/um Serratia sp.;
Shigel@nks} |Fbééﬂl§!omané?50f§bl nai om Wetd@/ri@géaweasm;@nggse e.g. Y. pestis, Y.

oo UAPEAOAS. SSELRLOTRS! o Sl e At 5100, o0 v

cho/em@nqbq@mo/ﬁ@uﬂoabmpﬁ&m spt eppacy qé;umewaemopm/us sp., e.g. H.
Cl NS, Xi ns

mfluea%ﬁeng'l( ) ggey/ lcEIf ng%{ i 24 | %l REHISSIS, @a}ul f lsept/ca ) parapertussis;
Bruce¥aep!, iNapR¥64 Bp., b Neémmméﬁe &wam@frm @tc etier bacteria of interest

otic agents are sQ useful,
nludgohATELS B 60 EnfRRTRI G T hgfe &61 e meocy hgepes iycoplasma
sp., ea@dMamhﬂﬁs /w nemmm}oob&@‘b@m Oé M rta@é}a@agé M. leprae;

Trepqnggﬁrslg:f:%ga o,::ngélfggm olf'lr% ) lgélpt%fﬂr;bc ggflsqa‘erlz i lp Hae sp.; Rickettsia

sp., €\ KicR&xssiinBYtyphis Qh/@mydﬁ(‘épu aegl C.nrazhboam)Atpnedmohiaéhe. psittaci;

m cr obi pol. ypepti des of the invention, e.qg.
He/’“ﬁ%‘?&l’ﬁ&ﬁﬁ l? tumor necrosis factor alpha,

Noheakerki f)atther%t ©f interegt tifidudey Mif@biadd protozodhepathogens, e.g.

Prasritia 0% SchaRih ot sh K e Se i Besraps: Entaemoess
sp., Omplibvadeu L. kKOanaidd gp. td@ camvblcéﬁlar%tous conmmer ci al
are aval l a I ex

P eho e R R DB SR ¢ 2ROk b Oy B eplide formuation may

be gl\%CdﬁﬁHm,oreﬁaly_ bdBynjetsed trayaichiasty Zﬁtb&utan@d%l‘yalpleytoneally, by aerosol,

GC n no aci.ds may be substituted, w
°pthaﬁ ﬁag ‘%t?a'gﬁbﬂ‘%f ’ atgp'8%|yds¥tc Pf i SRS y"ﬁmC’gSanF Sqrypistration by
inhalafleolh ara®ell-endivn ib+ied amiThe d&mdgeDof tho lttenapewtic formulation will vary widely,
hal ns f.er ent

s 80 AR P BRSO B0k, RO ot o
disease quee fregqueniagl df e mivastration oﬁap*n@rpwrauf iadminmgtiatiolethe clearance of the

o SRS R oSSR 968 oL By B IRy smter
maint&anice Wssge Thedipse Maym’eodi(ﬁnmfstemen‘rm inSlengerdigrasemeakiyt or ti®eekly, or

rractiogRgan G el fRen o St BT P O [ReP Bl BppBheeny, etc
to masgutaimah ieffiectiviehdosbge fevaipén any thsase brat adwinidiatiah Wwildeequire a higher

ormat i on.. carboxyl for for ian,
dose .{hﬁgqﬁiﬁinélpl‘stered’ mFrfaye&éJg U'Qm %rg}dregbd)gggraosuv&gp%%&%b%r%ﬂg.and carboxy
terminii nha;odemmﬁiuf‘ iedtfor graetepefpbiliyeordonal admisigtretes iFer exardpie] thg carboxy
0 ich allow for linking to other nol ecul es

termm%%a Y srﬂu'}j?égg Thus cystei nes can be 15used to nake

thl oethers histidines for linking to a netal ion

C | ex, carboxyl groups for form ng am des or esters,
Formgl%[rﬁgsgr oups for form ng anmi des, and the I|ike.

The cpobyyreist ofdbis ineption sen be mmbmtaied iaoch parniaty ioé dormalations for

accordanc It convent i met ho of conbi .
therapseyﬁ? ﬁlgg]fnés raﬁ'orl]. eeoar%csy lg h} (‘pogr}p gﬁ% o‘i ﬁ% pre nggﬁ;%egﬁon can be
formulatest dmd t plearingsadtiealpucompestiansi ngy Hijﬁ)buatiohuswdlm appropriate,
pharma%e%%rr‘% 38 gécae%?la}&e a5 lert%hog'ft}llﬁtgrﬁg,%l%s h%g#%{f‘é}nﬂulét)éd |gt%r_preparatlons in
solid, tdeenisol&t, ljgaidt pr ghwwenfpcrsswmhsawwm&tsacepmm pewders, granules,

conprise at |east 20% by wei ght of the desired

product, nore usually at |egst about 75% by wei ght,

preferably at |east about 95% by wei ght, and for

t herapeutic purposes, usually at |east about 99.5% by

weight, in relation to contam nants related to the

met hod of preparation of the product and its

purification. Usually, the percentages will be based
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Ani mal Feed The present invention is also
directed to nethods for using the pol ypeptides having
antimcrobial activity in aninmal feed, as well as to

ointmbRBJ cleaMROBalisOBSIuRH, & sAGHES! InjeRSord) GRS | J3gs, l”rrlﬂ@rospheres
antim crobial polypep tides of the invention.

loiong e ASTORRIE- A Il a8 TS aAe RRIe, campaunes A" Hsn%&hlevec? in various

ways P@id@fng BramBlL&sl, Ofecﬁeﬂ” Bﬁi‘eﬁte@éle IM%eFt‘éﬁéélarHtﬁadeﬁrﬁlﬂ transdermal,
rum nants, such as she and horses.

intracpgglt i & B eR0E ATIE AP AR oS dRprRTr T raARton may be

systelfhﬂﬂ é'ﬁﬂr adﬁ‘m"s’tl’aﬂﬂﬂl Bﬁmby aBildaRliSed HLthddGe BPAR 1BASAH dr&ther formulation
or swi ne (including, but not

that aptsﬁw%tamtﬂaﬁ Sisivarasaal e 8U¢ AYTBIRGEIOBNG sows) | poul try

$ & e ASMIBRLIHEME ¥ SfoRAHlafidH %efa)pfchln%éi@bﬁ@n@st an&felatlng agent that
limted to broiler chicks, s); young cal ves;

decrepsestheiefertygisrgcatiation of qi'vﬂ?rﬂté?atw §§’F'ﬁ‘8ﬁ')‘y Ca#ﬁémtaéﬂrmagneS*um

For efxﬁﬁgleorag%ﬁ@ds&ﬁ”W%ltﬂateorEG?erﬁ BDYA GREP®EN@Acluded, where citrate is
conposition suitahle for, or

prefeliogt. dnacansasiralan eliciralsy WilisHABRER fom aboutiTo(RETHse

a'ﬁﬁQ:Bﬁ'ipﬁgnds(bfttma'e%ﬂeﬁéﬂ,’rﬁﬂr‘i\)éﬁﬂoﬁ B&h BObMInGtBd @lone, in combination with
eptide can fed to the ani nal before, after or

each gt ThEb 6] §e weeth int pREmiination Wikeothal knawn compQunds (@4 perforin,

anti- lﬂfﬁrrﬁneﬂéwté Hisaangtoed] BROL In 5H31¢rn§é&ﬁllﬁlﬁd§§@@*forms the compounds
peptide, in the form'in which jt is added

may g%@dmaterearmvmrfomloﬁéh%'heh%@aewtwa%y fi%(‘ee@ta&é%ﬁ?'t%e“e following

methdds S éxci‘é%ﬁwtsﬂeﬁg me\‘l@{/ bxé’rﬁiﬁlb@%d@é\m&wd W hnﬁlh@?
anti m cr obi al e%etl preparat|on |s at | east 50%

par @r%{Sp@@@@pmsn & pyPMROHEdREN UL diFed nFlBRRt B gPafPfyPination with

approbﬁ@t@ FXiiRk &0 1dard tAMR01p6REB) grdnﬂ!e@t&ebam@sl G @iample with
nbodi nents the antl m crobi al pol gpeagtl de

convelngooaql gdditiyes, égch ap. acg(@e ggannécg cyyf stagen ogg gfgfrg?ﬁn W|th binders,
such |a%a§rfyst%5ﬁ(@ PeHIIEI08S, EaluRsEl defaliest Ricsciaeto@dstatdhor gelatins; with
-defined anti m crobi al poI ‘\{*FQP“ de preparati.o

disintaggosr SYEBLRS. CPr SRTEE BRI S FBEHMEsePar e Ygeldiose: with
lubric&@s [ f&hlag thie o Pr%gﬁ@ﬁdnadfeeﬁlﬂbl shdCif absirdd, RRh Yipedits, daffering agents,

that is essenti al‘%’)r/ rg{fe frominterferi ng or
moisteryng aas S tAFRENGHH {t3VRIeG 3 pol ypept i des. The
trﬁén@cdmnagrdambéyforrﬂmgfea info PREFdratidnar fok aneb@ons by dissolving,
ective of obtaini ng consi stent and con

S”SPGI”Q{EQIqrsem%ﬂféf'“ﬁﬁge@é’bé‘ iAHEQHSOPT r&’i’?ﬂ?ﬁ‘%ﬁsrﬁﬁ’ V&BE&?@‘@ B5 y&getable or
other U@Nart bigs, Sﬁ/ﬁth@ﬁd ﬁblﬁaﬁ@tbac@&j@(lferﬁjbﬁ bsersi bf gmh@alanbmd acids or
wever e.a mcCr i al ) e e nee not
prony[BRA O istiednd 1 Shsyot BT ey S, Sk B BB Polafregs, isotonic
agents a@@perﬁdnﬁgaade@htéqem&rfymgi atgéhtﬁ,rﬁiabiﬂz@fsfﬁhdqirem{/ame@t i de
antl m Ccr.obpl

paratio he
BheRarapl o weabaulis) Maneie brmeBiey f B BHE TRee (g nhalaton.
The ¢os@sbudis eftthy présemt tlm\ﬁaﬂtlﬁfgrtfanplﬁ@@@ﬁmméd Vr&ge;brabéwlzed acceptable
S e used in the tion of
propelisie Sifeas idiebitarbmeRiabertiinouitopdRa L BEHRs T eod
’cIddlcthpGSndy cIr BETUXES ab Métonk Sfos eb@aﬂueﬁtdrgveadﬁﬁ@btibo of burns, by
d a treat nent ncess The degree :
formuliSy, Y oisctp etnviiey o pbr ot soDRTAE. ilanty 2§fienguspending
agent®dngul sisingeafents) strablbzab apdpyepentids. prepar ati on,
\éhsrtuahr?nore r?ed an%:goourn scC n'bo ngacPe info s(upz)os?%rles by mixing with a variety of
bases such as emulsifying bases or water-soluble bases. The compounds of the present
invention can be administered rectally via a suppository. The suppository can include vehicles

such as cocoa butter, carbowaxes and polyethylene glycols, which melt at body temperature,
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Anti m crobi al polypeptide preparations wth purities
of this order of magnitude are in 25 particular
obt ai nabl e usi ng reconbi nant net hods of production,

yet arahRl @fsd éth@&m@érﬁpé‘r@hreﬁo easi |y obtained and al so
subject to_a nuch hi her baLch to-batch vari ati on whe

en
t 9R%398i &'wei tor ‘ﬁf@ ﬂjer cadmini qj@ﬂcégécho)gs syrups, elixirs, and

suspérfsﬂﬁlﬂst hpabe f provRIBH alvherinmaizdr dgesagdc bni@n%rme%rﬂpuealteaspoonful

R T e T —

contaltiEbie bEMBFS cdripdiiits &P FAROYHaSENt GRURRARSH. tS[mmarly, 8hit dosage forms for
reparation or mxture that includes at

| ea
injoct ey g BTSSP EAHPB S GogTFRaE RSk RAMYTE O EigaRratsng ivention in

a Coﬂnﬁﬁélﬂtﬂ'l Ag 4@iutibedn Psteriiel igte@Nbrifb P8l @erandtiel \BSrmaceutically
particul ar enbodi nents, t he protein content of the

aCCGR}%@%fJ‘%‘B‘P% proteins is at | east 10, 20, 30, 40, 50, or

R0y 14} - sustalnedvl%%ts@h‘b@m@ét@fngldié W@Vkrﬁﬁvndﬁhr tHéeértf Ipants are
veget abl e prote| n sources, such as, | egunes

for mU@é?‘ééﬁéﬂ'CﬁO&P ERANTARS: Gt é‘f”ihatP'%dng%ﬂﬂblﬂ antiem ‘Pd?@fédab'e polymers.

For ef(é’fﬁblbl Sty riére F e é&@@aHmoFlQ@é@&: acmrwghfe%cﬂme@@;ymer that is well-
aceae, and Poaceae, such as so

toleraftqulpyhﬁlﬁé‘gﬁt ang “F‘B'ﬁ@ts%@éa'?iﬁ%ihe qnﬁlngcrﬁlgialt ;%)/quegpdes of the invention is

place@ MR QEbXBIRL to ih@%lt\éﬁﬁﬁﬁf@&idh Bb AR the SEAI 66ndehtrafInesf Adtive agent is
from one or ants of the fam |l y Fabaceae, e.g.

more%sggkg%lgp]ve tpﬁﬁﬁ rﬁzét ofﬁgeo1 oHr pean. | n anot her

Ak ttéeit At RERQIfMMNtas (48 HeRIRt RIS tdIpIRfsRially Sietreteuhi® suitable
material fromone or nore plants of the fam /]l

as UneBEpTEPA PRI gndiutal SRS, et Unipratiaifing a predetermined

quantﬁyl o @@npcﬂn'd@ lof @apiek&d iffenli®ry Géla.hét@d i ah Qinfbuﬁ@blﬁfﬁ@ént to produce
eseed, and ca ba e. 5So n i S a r@fer

the dgzﬁér&gt Sptén ﬁﬁmC&tlﬁn% 1armace t)ﬁ:l e"i‘CCQR | gerbtf carrier or vehicle.
The s\b@@ﬁéaﬁhbh@fc@fﬂﬁg @rMﬂd@e@'gé(f@fﬁqs&fohé? Bfe8ahtSnwdhgibn aépé}ﬂféreth,e particular

compavial SPIYE AR SRty B4 etk e AP D ecs apsociated
with thélcépoun@imheb@si.t as a relatively pure antim crobi al

BB o e A Ao RS BORORENN 2 carirs or
diluertQrare @éacﬁmlavalladee&dmdmmc VIgiBreoBte bh@ﬁsndob&tl(faﬂy @atdpesble auxiliary
substgnceesmsux Sas}c 8!5 a%Jus{mg am?%uffenng agents, tonicity adjusting agents, stabilizers,
wetting agents and the like, are readily available to the public.

Typical dosages for systemic administration range from 0.1 pg to 100 milligrams per kg
weight of subject per administration. A typical dosage may be one tablet taken from two to six
times daily, or one time-release capsule or tablet taken once a day and containing a
proportionally higher content of active ingredient. The time-release effect may be obtained by
capsule materials that dissolve at different pH values, by capsules that release slowly by
osmotic pressure, or by any other known means of controlled release.

Those of skill will readily appreciate that dose levels can vary as a function of the specific
compound, the severity of the symptoms and the susceptibility of the subject to side effects.
Some of the specific compounds are more potent than others. Preferred dosages for a given
compound are readily determinable by those of skill in the art by a variety of means. A
preferred means is to measure the physiological potency of a given compound.

The use of liposomes as a delivery vehicle is one method of interest. The liposomes fuse
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In a further aspect the present invention relates to
conpositions for use in aninmal feed, such as ani nal
feed, and animal feed additives, e.g. prenixes.
with ﬁ@aédllffdfotﬁbttb@eﬁ@ﬁé fﬁin@ r v éd g@otmw io?@heﬁiurﬁé‘re intracellularly. The
i nvention, ani ma es. 0 e . . .
iposorERS e 107 B ER ik APPBck b erconioreaiogs e do i yeing various
mean@nél hRint&h c?ﬁt@&tt sheasViBdi&ions Bind ipl @gwhts 2dridthe @kél/I@bn@kspect of the
one trace m

invenlm?rhip%omes are d@aupp?égoaé%agqggéll%%d ?c%r L Fast ongtp@lsﬁra?on Liposomes
may begriepstie8 Mith pFifed Blotiis dtphepdd that rasam@ f@@@mmdmbranes such as

Send%ﬁwﬁ.{sgﬁ%i?n%ﬂgééé@ tél@%gﬁpidérr}gaygt};ehggie%é& com%lna%on of known
liposofyd fmARRSIipkfs, TclidhgBsatignit as tzanasiesiciipids, duch 89 phadphatdylcholine.
bet a-, Iucanas s EC 3. In a parti

The GRS RS GOREAYe sy Redra, & Bare ﬁraméacfta?é cholesterol,

phosghetity) e drid) @resphatidyrglyberol; bad il likpol ypept i de
| es of ther b|

t
%rggt%?%gghggﬁ%élyo%sm rocng@o Sﬁrl% g }{%t (ﬁ/aé1991) J. Biol.
Chent’r28b @861 fnal, bel lswuaBrrigfly, Bed pas And Qﬂ\éiptdmpﬁbsﬁld)ﬁfboﬁﬁammg peptides
Novj spirin (Robert Lehrer, 2000), and variants,

are C?’F‘Q’Qﬁ%ﬁ'ﬂ SN 3PBFRFRTERIUSAUS Sa N, o TRV RRIB L7 éﬁ“f@cmewffwhere the
total SOREX UTPbEH Bk rakdrest Abut ﬁM'@gﬁélg}ﬁl%eywlﬂtﬁﬁé@%téﬂ%oé@lta%r@ for short

perodsig b FoNL DL PIEOSKEC 14 W FARGHRR P AR YAieh B Eoffom about 25

40°C 8R4 ehis E%l@lrﬂ)e@fgdl ffdmgabutes:m Yimey., Ti@sccﬁhgﬁcﬁéﬁt@ﬁeﬁtheﬂ SdRicated for a
94/ 01459 and VIO 02/ 09038 Usual Iy fat

convegifing peeod iof dmengenefs! XNQPT" aRoyt (15HL SEF- rddainay ¢ FHV%E? fgitated by
vorteMg er hé%ﬁﬁﬂé BahdH @maﬁdémb}e%’dmg B@liecad Ghddilan, Qe@e?d]l? increasing the

volumgRGAPTOT 1 PEedPIHPS Rron6RNg FO8 OBl JETR Fghod alows for the

incordoy&RB, inteheNueiRh o RIgH nvdlddulaaveditt hidleectiebl al pol ypepti de
of the invention, is an aninmal feed additive of the

i nvention. In a particul ar enbodi mrent, the ani mal
Formﬁ%ﬁ@n@dﬂm@ﬂ\%r(Z\Etﬂ/@ﬁgbﬂt\éem| on is intended for being
|ncluded rescrlbed as having to be ded in
R Hi e coBet Fekatang splnbrth soypolses ! (%% ygition may be
formuRRéd WﬁH'o@fdr)bh@rr@&:eh@ca’iy %%lvé)é éht<, ﬂa@hohla@l%c(t%rmmmgblgl agents.
addi tive g % @s SO Bartlﬁ'éet
Othersagenis, i éE‘sSt '”PWS faoY"|d8vMaH§tya‘? é"”ﬂ H“@x@?th‘& VR 1 fhg at.fplasses of

antlblé’-ﬂb@ﬂﬁ&l@@e pénitilias.ce. goﬂ&ﬂrﬂlﬁﬂt@ peﬁmmk/e&e@hcrﬂlﬁt ol Rrbenicillin,
nafcxllm : %rrﬁprrl}:sllwar ge él t %&Iglglﬁ? n lrk300mgmatlon W|tth betaE[actam%se inhibitors,
cephalosporins, e.g. cefaclor, cefazolin, cefuroxime, moxalactam, etc.; carbapenems;
monobactams; aminoglycosides; tetracyclines; macrolides; lincomycins; polymyxins;
sulfonamides; quinolones; cloramphenical; metronidazole; spectinomycin; trimethoprim;
vancomycin; efc.

Anti-mycotic agents are also useful, including polyenes, e.g. amphotericin B, nystatin; 5-
flucosyn; and azoles, e.g. miconazol, ketoconazol, itraconazol and fluconazol. Antituberculotic
drugs include isoniazid, ethambutol, streptomycin and rifampin. Cytokines may also be
included in a formulation of the antimicrobial polypeptides of the invention, e.g. interferon

gamma, tumor necrosis factor alpha, interleukin 12, etc.

In vitro synthesis

-34 -



10

15

20

25

30

35

Exanpl es of water soluble vitamns are vitamn Bl2,

biotin and choline, vitamn Bl, vitamn B2, vitamn

B6, niacin, folic acid and pant hot henate, e.g.

Cae Bnpramtdbﬁﬁl vepides. of Exanmpéemnahayt b@ﬁ&pﬁidd&fyalhsﬂtﬁf ﬁ/nthems using

convel Rt Treh et A KogwB 1o 2B Skt ramaien Rl abBeratuses are
avallabtwwmu@eamﬁom@@uLssynthw@erslbs/mdpn@nmosm@msnmmﬁ&rr@h etc. By

e Co exe I
using UGTE LTS BNTELF 808 TGAL eI i onbaubistyEh suppgnatural amino
aCIdSJ\blérflttLtldlranla-llSdnﬁﬂS“ 6remwtns§T§Ey1$D -4lBdihe Tah&@lsﬁ@ﬂﬁﬁa%ﬁﬁeremsomers

oul ovid iet in the caoncentrati
side STRARcSat, STGERC g o dindibFyies 4t ui TRET The BhHelar sequence
and tieslghahheredf @fephhioh WIERE HEtBrreipePby 668/ edlentd @sbnamies,qiurity required,
i ndi vi dual conponents specified in Table A of WD

a”dﬂfﬁlﬁ@8275 At | east one neans either of, one or nore

Themaelinkiig P be @Fovﬁd@ard&@ ,va?cﬁufsfplal{bltldwg ;ﬁ@tefr@rdohwplrf pint @onvenient
i fteen indivi

functlew%gﬁ:@%&%r au %pwfr@agrpyps Qrjamide of églgs(%tlgﬁ% amine formation,
e.g. red\abtivé dhﬁiah@@ﬁﬁ@ﬂ@fﬁups $ori thioktdedr tiBulfibe faadtidri, \wartaky! groups for

e i nven n such an anmpbunt as to prow de an
am'd%{z?"f'%t@& E’&dﬁg@ﬁ'k? -ation within 15the range indicated in

traledimad, fvadsus @ﬁu;@@hlumbeflmtbtﬁiuc@f m@co’thérﬁépﬂdje( d@rﬁngT@kmltr%sA or during

The pr.esen nt.io so rel ates {o_ani
exoreRgam AT alne RIS T Bba°wbRedes or bia e hE fugygngs oan be
used I’t@h@kb%ﬁﬂo}éthbrsgWﬂl@lﬁb@ﬂtbr l(ﬁ'klr@r’@t@Igﬁbtalﬂog|dol‘rm_lle_a&g:dambgylfgroups for
can be characteri as indjcated.jn Table B o
formiNS RS BT G AL pS BT i pg BTIGES AT ih ke
Tharpgipeplidee dmayp ailsmdbésaﬁr(]ﬁiéed mncqiuuﬂéd 4 Gf:cdrdi‘arﬁseT\allﬂi eonventional
i ets, usual

methcrd&toﬁg%t net %Dnggyggésl%%ﬁ@?tﬁdnay be preRﬁr ﬁ%ﬁﬁ? ef(%rgasmn ﬂost and the
lysateC Opgpigied t using aGKP(IlC?I ggzllﬁsvort henromu@gtdpon, has alectrtist®resis, affinity
rotein content
chrorZise e & abet fuspatGhaeditiouth €itnf Hoshitr S5, Ftsiions which are
used Willaddmﬂlsh%t Riabt 20% by wigHt loe theodesired praduct, h1‘:E>r(?j usuallydat least about
o Jalternative (to rotein content indicate
75% gt bialalih BhlerS ol S g e B of e PRy Eab gRees. usualy
at ledhﬁﬁ(bhuﬁ@@g?mbyomm abolre|51aim| & &beragyna)ﬁs 10af8@ t2%he method of
.. .and/or a content
prepaigiap of BF EiRLEnPTOE RUIPURT QTR HRG AiropEess Juib g based upon
total pyéteiy; and/ or a content of methionine of 0.1-100 g/kg;
and/ or a content of nethionine plus cysteine of

0.1-150 g/ kg; and/or a content of |ysine of 0.5-50
Animgl kagpd In particular enbodi nents, the content

sa | e. enerqy, crude ei.n, u . .
Do dEtar LRt oA AirerBh H Tnfh s 1<t s Rhypeptides having
antlmartdﬁabrachyityl imeanimaifédd, rasawgll msetoofeedacmamsmonéﬂh‘}h,d #edr additives
Tabl.e. B .0 01/582 Cr ude
compBtd b BN Gicrual P TpaaieBE o PeSRsafotA) mul ti bl +od by a
The teom 4&nidsl, includes 4Ir ard@aipr mt:ledlng (hoMmeg)oeinys( Bxdaplex of animals are
n cont ent

ron-r g R e B A AV A s SitfB B F1oByes) TR PAGGYEGpmbodiment,
the armal iy gi rondrdinmaetianimAk dociraminant afiméfsfindidd mAnedggstric ahimals, e.g.
s S i B DR, PR NS o RS 580 such s

turkeyiSUEndi abitken éiqeludiegnbot sotilimiteditmeroilen citicksy yersgdoedg talves; and fish
(mclu&‘ng gut noltlpncw?ggqo sa?mon%n Swine nutrition, commttee

The term feed or feed composition means any compound, preparation, mixture, or
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on animal nutrition, board of agriculture, national
‘research council. National Acadeny Press, Wshington,
D.C., pp. 2-6, and the European Tabl e of Energy Val ues

compb8lfi orPQthblé)forFSBﬂteﬁHéﬂ fos intakeadydeT 1okl Cent re for

research and, ext ensjon, 7361 D eek

oultr her gen,
Théhenetnartossing 1o @%mvgawnb@ar%f]ﬂfﬂ'%ewéiew @qpeg? 8 Qgyfed to the
ammémgﬁf’é REEH) or é@lﬁh’ar%bu@gtmﬁ'tﬁe?dl@t The eatidf @tp@éfﬁrrwnt ent of

cal cium avail abl e osphor us an
ShApRECEar %’“B?F?Wﬁl“ &eeetrgm@ota%wpsp F‘? ﬁ%”ﬁﬁé’ﬂcrb‘i is added
to theff@@dd drmbﬁ%emgqmafed\(@a\f@&ﬂﬁdta/@eis w&%%f[ngﬁgwmln@u @feans that
em sche sanenstel | %M vert eer aar hei d

the ar\l;géggp\ﬂb%ﬂlyf@pyg% pl@agr@g sda&gfaéhs éé%ﬁ'fer%? determmed by Size-exclusion

chrorﬁé@@%@ (deE! Bddin IBUIQdeTV\RQ 08/58219). pk dﬂ%rﬁﬁrﬂﬁlar'&%dlments the
90 @gg 13-7. P artlcui@)ar enbodi nen

a”t'm§Fﬁbr'\9AIP°b’€%F6'd€dﬁ?>‘Eﬁ§?ttqndﬁ SRETHRD. VB PR Dnba: b Dagt least 95%

pureéﬁwémﬂmﬁj twe[ggtrﬁ&h@d protein or protein source as
defi ned above. 10ln still further particul ar

Snvelidetiort @ntimiceobialipplypertise Prerarpid Biagkagroqays. For instance, it is
muchi d2éRPtd Qélsecéﬁﬁe%tlyl% freG084 Gﬁlahﬁmlc%mﬁl%ly@e&%tﬁéﬂ ig hééﬁéntlally free
and/or 0-70% wheat; and/or  O- 70O arlés}%/ n_g%or 0- g
from SUgriering 18/ SPIa GBS BeAMTHERPIA RRUPERIdeS. 1% fordy,dose correctly
refers"Bapartiangl & tHe 30%etivieeyr. obﬁainn‘@' céHs@ltént G €or@tanPesults, and the
nmanuf act ured  as rrash Jﬁ‘ éen I | et ed) or pelleted
capakyildy gf oPftiRGHPSR0e PREEGH AN selﬁﬁf;tfs are m xed and
$uf fthJs@"H amfiaHREs, mfweeérsmtarﬂ;hwbﬁuamdwepm m@eraiafoalbg that pure;
added according to t speci fi E’eg ons f

it may e, o a@sgﬁnaw“e‘*fn'fywa@ cevonl oo abiue oy grtmicrobial

pO]ypbptﬁi@lpﬂ‘emwﬁE fornul ati ons. For exanpl e, a soli d
| cal |

1on, 1S t re, or
?H% aﬁfi"?ic p@ﬁ{pexgﬁia pg‘e %ﬂﬁ”o" n%/ BS’%{J@F%IY Enihe sfeeg (or used
dlrectlyyrﬁ) eQ@atmermpBetﬁxés@bt Wgefdb% weldiri), drgb)sit € belheedanZhydTBroduction of

al sp be incorporat in a feed addi e or prem
one FhadIPnaroTEIRS e CONOBHTPAGR Fh RS SAves orRTFHES that s

subsdqh@ntryaaﬁﬁaldofo @16!318630@)r FG};eGﬁZiyéTHre'é@ﬁérﬁt ;ﬁ*b@esl@ﬁrTHl@g ddyede, of purity
anp rote

descrirpad %oy@re%ir%?o thee pun gf gﬁt prlxﬁugq,lg%tlg]lcr gly gwqpaae ﬁt&%paraﬁon,
whetrbeu@wﬁdabﬁitr@rtecea)dr @)ﬂaﬁbo@é more of the follow ng

A ORI AL ST .
partichigi tigainableWsiag trédBnei it aietrmdbwpemdudtmnpwaéreeﬂ thagrar& got so easny

MY T T ——
polypémidy pzepxbd@k@dl tS/ tmdilttloﬁalefdrrrfeﬁmnoh tmee therd CorrpOSI tion, and

It
L1, SR ) A5G o ey U H S PR lhgrevmes
Theleernanegatiableopriotdinsaas iused Yhersinbefaratte sny acin@msdy £pmposition,

o3 2 50 8 LAl et BRSO i o o
vegetéiie, ihaladisg ofodifieeseoteing anetesteinnddrivaiies. hheartingagenbatiments, the

proil o e 3 Bl plEel e 2o §5 b €58 b

}sfegaa!me rprmglnngnayﬂberdecm@bfram ymde}mmb'rcmﬂ'n [gootces,nsuch as legumes
il abl f .
and oo iot R ariogaRy hafinbs BaBERafis? SRR fedlimnosze)

Crucnfemdaa,ddhémopedtacedzmearfdeé’daca‘alee segeaisf say bedn widay, fupin meal and
rADES ({%rn1ned fromthis sanple (no need to purify the
PeSEH ﬁ?CroblaI pol ypeptide fromthe feed conposition or

trhe padidiufar eelbodi@dEsi, gha lve@eplle geotaindsdbragpie phatdeal from one or more
The present invention also relates to nucleic acid
constructs conprising a genggencoding a protein
operably linked to one or both of a first nucl eotide
sequence consi sting of nucl eoti des
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1to 72 of SEQ ID NO 1 encoding a signal peptide
consisting of amno -acids -165 to -142 of SEQ ID NGO 2
and a second nucl eoti de sequence consi sting of

plant@éﬁh@%ﬁﬁll‘?%bzgeateoe 49vyBEarhBidDpbe) ok peagodi ng a

propepti de consisting of amno acids -141 to -1 of SEQ
Iangbner, p@m@ﬂ@whq%n@ﬁn@eu@gmpl& rgjﬁtetrbsq%e fsi materiglfgpm one or

more %%9%? tﬁ&i@hmg?foh@ﬁo&%%%&%sg %Ihgugar%stnspthqu%a

| so relates” to reconbi nant expressi on vectors and
ﬁ&%@%awawﬁ ohwagetahds proteibhirees g ransepeth dOH SaRbagS: d

?@één%ta%referred vé@é@ab&r SORIM sdupvention al so relates to
roduci ng a protein conprisin

Qreriexampleg OEM%WTQP“? %r@@ﬁ% PRIEATS HESETERE qucgﬁgé),arley wheat, rye, oat,

ma,zé:(ggm)tdcgnac,noségré@m,e for production of the protei n and
recovering the protein. 10The first and secon

n@|a@bm|caé>laé @ew@%@@ caRPerrddsg de H151 fped imgauform. %F@wnrelatlvely

pure &ﬁﬂﬁ@robl@ﬂbcﬁw&%é Yor'M EdmRtAE With @Her ‘ébn@@tﬁ’éﬁé‘ﬁ%o‘éﬂ fbraddition to
nbi nation with other control sequences. Such other

amma&qu die- dedfireiremsolapnimaleioed asshives piugh s tesea-ralied pre-mixes for
animf@&dgi er, where both signal peptide and propeptide

regions are present at the amino term nus of a _ ,

Bt 8ferther aspect fheopepentderanten srates ipeamrResHieeg feresse ip gnimal feed,

such A8niREI Red [ HENNS f&fd RIdRRES, Qé @ pﬁé}ﬂixé@e si gnal pept | de
region i s positioned 15next he am no ternnus

{\ﬁ@rt pPBYEp ENtmicrebial galypeptide oﬂr@ iBYestien r{he@gm@éfeegtnggwes of the

invenf@n B&HAR At 9ERYSNE FatasBH vgfhih; addié AtCBMt d?{e%ﬁt'eﬂ so|U§Ie vitamin,
not neant herein to refer to a specific |length of the

and/opaldefd @np traer BinesHdand/giet kst @ne r@?f‘cr@ﬁ?j'&%@bs pepti des,

@UHQ&P %Bﬁd)r%?sfee@-%%lﬁ\?é)ﬁ@r&ﬁent; hee tRIOWinrReRisN aréthd Lompounds,
npasses two or nore pol ypeptides conbined to form

Stabilggls, @W%@Heﬁtm@c@thewywoﬁe@@ 508 Mg FLefY 1#ipe (g 3.1.3.8 or

3.1.3.26 wmnﬁg@@t@ desq Wam-téiﬁm E8E3.21 @grﬁhdkﬂttje@dlgm&anases EC 3.2.1.4.
artial or conp l'ete watl de sequences obfai ne

T B RPHEUIRE ADPON ST HITRR P eppoIes 378 Walefadngd Gddined above for

antimi@RIbRal BBl p&RidB @tiapdtieggus or native to the host ceII
Protei ns further include natural Ip)éboccurn ng alle

EXeMeiegi o b eriatisrainloprptiges Ak Pabatre CREN P bﬁwcm K, Tritrpticin,

Prote rm eirRsnaARd Daydhsingd dVighii B6eh as Novispirin (REb&T @lefirY 2000), and
rotein is a hormone or variant t hereof, enzyne,

Va”a’]i%é’é agpes ”E%‘?‘?fWP“Z’S%%?@B‘?'CFOB'?}W‘}%% or portl on

ERghpeE  of Wthdre@ifinghl pdihedtid®y eARPHfLe rtﬁ@i s didenteus, and
rotein i s an oxi dopeduct ase transfera (glf
rg?aflré@ntlfungal

ASP@'BW&%@@@( PBRIessS WeY s \gHeR!s 3rg E?ﬁ”é?\‘ﬂéﬁq
act.vn@sm@§0|%4ehen W@O%MSQSarﬂ{Waﬂnﬂmﬁff' Iolase arryl ase,
rase, carbox ase, calal ase,

R brca e Gt aaldae Vg Bsdee! f rora s et e, so-called
premisd W&F@Wit@g&@theﬂ‘@%@ rvﬁ@@eals&héﬂ?@ﬂﬁ@éraiéfafé ume separately added
to thekj%ecg E%ﬁ%rgg éﬁ%&@%ﬁ)&glgo# Cyﬁgglr/vfr%genn?}é W arlxJ %ﬁtﬁ‘a@@%la’l polypeptide
of theﬁfﬁi@ﬁ@@ﬂdwﬁamﬁ%t’@@@%letl\l@@)fdlﬂ@ﬁllvermmt I nol yt I C elnzyrre

er oxi t ase en | ro eo
B GrCaar sahtnase be AR g A A R Be PSRy P iigfaed for being

mclud@bf({o@ﬁr@@cmyl d3ehairgatortadintiuasa Jan yanphid) kivgty of ifead at levels of 0.01 to
eukaryot | c

0 t.h our T present in nt| on
10.0% S eieciadi SR Bt By 8 9 0w Pl PRUT R G100 o).
This i$ @l ghritlar e premixbs. ued as linmting the scope of the

lI'He ?orﬁ%{/v%g'are non-exclusive lists of examples of these components:

Examples of fat soluble vitamins are vitamin A, vitamin D3, vitamin E, and vitamin K, e.g.
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EXAMPLES Chem cal s used as buffers and substrates

were commerci al products of at |east reagent grade. In

the foll owi ng exanples, the antim crobial polypeptide
vitamiB/k@®@wn as amino acids 1 to 21 of SEQIDNO2 is

referred to as "Arenicin". 5 EXAMPLE 1 Anti m cr

Eramples \of gratey efyRle yitamins argndtanify B c PiSER Andp ?%}e\/'tamm B1,

vitamif EPWitaA5in 88 AgciACbitSacld hed gdntRdthérke, lelyy. NG B-paRhothenate.
Eée pared synthetically. The M ni nal I'n i bitory

HEBRE (o5 P8R IR AP Faf (16Nt edPer opdippeselgnium, and
cobal@ntim crobial activity of Arenicin follow ng the NCCLS

uidelines fromCLSI (Cdinical and Laboratory
KaReigF QEMpFIeripgrals.are 62IAEM HPhISRERRS 28d RALIHENal

The n@@ﬂ'ﬁhéltrﬁﬁuﬁéﬁ{en@a bfn’!h§§é o%ﬁbﬁé‘@(@bﬁ]ﬁﬁﬂeﬁ @W@bﬁiﬁ) and plglets/plgs)

pr ot ocol ods for

are lisiget Innf &V B cg|W@L£§é‘8%2t7ﬁbNMnt'9na‘ré@%emsm BaaHe Mok e omponents

shoul&%é"ﬁ’ro@ﬁfe@km galdiet in the concentr-gh@wsaﬁtﬂlbé'fb&r obi al pepti de Of
he i nventi on was tested gal nst 12 bacterial stra

I B PG fsnatmal ARGARGANE 708 ITADLG Ereises i [ER one of the

individuATESphponER® dpesitidd & TableTRRK VA 0fb&2aY At RASE MR M8§nsoélther of, one
two i ndependent eval uations. Strajn Accession nunb

or mogg ©f, Exfien €F hi A tBisei OniRUE g gigoionh 35 Bl hihiresener He ip ! fiteen
individt@l borﬁﬂ—&@n%.5%4‘e Qpe':clf@g!'lﬂl‘ehls at least one individual component is included in

the additive of the invention in such an amount as to provide an in-feed-concentration within
the range indicated in column four, or column five, or column six of Table A.

The present invention also relates to animal feed compositions. Animal feed
compositions or diets have a relatively high content of protein. Poultry and pig diets can be
characterised as indicated in Table B of WO 01/58275, columns 2-3. Fish diets can be
characterised as indicated in column 4 of this Table B. Furthermore such fish diets usually
have a crude fat content of 200-310 g/kg.

An animal feed composition according to the invention has a crude protein content of 50-
800 g/kg, and furthermore comprises at least one antimicrobial polypeptide as claimed herein.

Furthermore, or in the alternative (to the crude protein content indicated above), the
animal feed composition of the invention has a content of metabolisable energy of 10-30
MJ/kg; and/or a content of calcium of 0.1-200 g/kg; and/or a content of available phosphorus of
0.1-200 g/kg; and/or a content of methionine of 0.1-100 g/kg; and/or a content of methionine
plus cysteine of 0.1-150 g/kg; and/or a content of lysine of 0.5-50 g/kg.

In particular embodiments, the content of metabolisable energy, crude protein, calcium,
phosphorus, methionine, methionine plus cysteine, and/or lysine is within any one of ranges 2,
3,4 or 5in Table B of WO 01/58275 (R. 2-5).

Crude protein is calculated as nitrogen (N) multiplied by a factor 6.25, i.e. Crude protein
(g/kg)= N (g/kg) x 6.25. The nitrogen content is determined by the Kjeldahl method (A.O.A.C.,
1984, Official Methods of Analysis 14th ed., Association of Official Analytical Chemists,
Washington DC).

Metabolisable energy can be calculated on the basis of the NRC publication Nutrient
requirements in swine, ninth revised edition 1988, subcommittee on swine nutrition, committee

on animal nutrition, board of agriculture, national research council. National Academy Press,
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Ent er obact er aerogenes ATCC 13048 1 pg/ nmL Ent erobacter
cl oacae ATCC 13047 1 pg/nL Shigella sonnei ATCC 11060
0.5 pg/nL Citrobacter freundii ATCC 8090 1 pg/nL

Washiti@tl @10N@5. 28! bitd tHeSRuréddda Pabldar BhdrgP¥hlibs for Poultry Feed-stuffs,
Speldzf’heolljtdcgg’[?g l%sr pgglgry %Iasrég?c% a'?]\-g%gte%(s)i%z, 7136[% Ebeekbergen, The Netherlands.
Grafisch bedrijf Ponsen & looijen bv, Wageningen. ISBN 90-71463-12-5.

The dietary content of calcium, available phosphorus and amino acids in complete
animal diets is calculated on the basis of feed tables such as Veevoedertabel 1997, gegevens
over chemische samenstelling, verteerbaarheid en voederwaarde van voedermiddelen,
Central Veevoederbureau, Runderweg 6, 8219 pk Lelystad. ISBN 90-72839-13-7.

In a particular embodiment, the animal feed composition of the invention contains at least
one vegetable protein or protein source as defined above.

In still further particular embodiments, the animal feed composition of the invention
contains 0-80% maize; and/or 0-80% sorghum; and/or 0-70% wheat; and/or 0-70% Barley;
and/or 0-30% oats; and/or 0-40% soybean meal; and/or 0-10% fish meal; and/or 0-20% whey.
Animal diets can e.g. be manufactured as mash feed (non pelleted) or pelleted feed. Typically,
the milled feed-stuffs are mixed and sufficient amounts of essential vitamins and minerals are
added according to the specifications for the species in question. Enzymes can be added as
solid or liquid enzyme formulations. For example, a solid enzyme formulation is typically added
before or during the mixing step; and a liquid enzyme preparation is typically added after the
pelleting step. The enzyme may also be incorporated in a feed additive or premix.

The final enzyme concentration in the diet is within the range of 0.01-200 mg enzyme
protein per kg diet, for example in the range of 5-30 mg enzyme protein per kg animal diet.

The antimicrobial polypeptide may be administered in one or more of the following
amounts (dosage ranges): 0.01-200; or 0.01-100; or 0.05-100; or 0.05-50; or 0.10-10 - all
these ranges being in mg antimicrobial polypeptide protein per kg feed (ppm).

For determining mg antimicrobial polypeptide protein per kg feed, the antimicrobial
polypeptide is purified from the feed composition, and the specific activity of the purified
antimicrobial polypeptide is determined using a relevant assay (see under antimicrobial
activity, substrates, and assays). The antimicrobial activity of the feed composition as such is
also determined using the same assay, and on the basis of these two determinations, the
dosage in mg antimicrobial polypeptide protein per kg feed is calculated.

The same principles apply for determining mg antimicrobial polypeptide protein in feed
additives. Of course, if a sample is available of the antimicrobial polypeptide used for preparing
the feed additive or the feed, the specific activity is determined from this sample (no need to

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

Signal Peptide and Propeptide
The present invention also relates to nucleic acid constructs comprising a gene encoding

a protein operably linked to one or both of a first nucleotide sequence consisting of nucleotides
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St enot r ophononas. nal tophl i la ATCC 13637 1 pg/ nL
Aer onbnas sal noni ci da ATCC 14174 2 pg/ nL Aci net obact er
iwoffii ATCC 15309 0.25 pg/nlL Mraxella catarrhalis

1 to PIEFERAIBNCA- feodBy Bisl%n-EaEgAﬁld% coNsikiiry §fré?ﬁh@|amds 165 to -142 of

activity of Arenicin M ni mal i nhib X
SEQ HHNEe4 AP A qﬁqo%aqlqﬁ%qtld@spﬁywp opgﬁgqng of nucleotldes 73 to 495 of SEQ

ID NO:1 encoding a propeptide consisting of amino acids -141 to -1 of SEQ ID NO:2, wherein
the gene is foreign to the first and second nucleotide sequences.

The present invention also relates to recombinant expression vectors and recombinant
host cells comprising such nucleic acid constructs.

The present invention also relates to methods for producing a protein comprising (a)
cultivating such a recombinant host cell under conditions suitable for production of the protein;
and (b) recovering the protein. '

The first and second nucleotide sequences may be operably linked to foreign genes
individually with other control sequences or in combination with other control sequences. Such
other control sequences are described supra. As described earlier, where both signal peptide
and propeptide regions are present at the amino terminus of a protein, the propeptide region is
positioned next to the amino terminus of a protein and the signal peptide region is positioned
next to the amino terminus of the propeptide region.

The protein may be native or heterologous to a host cell. The term “protein” is not meant
herein to refer to a specific length of the encoded product and, therefore, encompasses
peptides, oligopeptides, and proteins. The term “protein” also encompasses two or more
polypeptides combined to form the encoded product. The proteins also include hybrid
polypeptides which comprise a combination of partial or complete polypeptide sequences
obtained from at least two different proteins wherein one or more may be heterologous or
native to the host cell. Proteins further include naturally occurring allelic and engineered
variations of the above mentioned proteins and hybrid proteins.

Preferably, the protein is a hormone or variant thereof, enzyme, receptor or portion
thereof, antibody or portion thereof, or reporter. In a more preferred aspect, the protein is an
oxidoreductase, transferase, hydrolase, lyase, isomerase, or ligase. In an even more
preferred aspect, the protein is an aminopeptidase, amylase, carbohydrase, carboxypeptidase,
catalase, cellulase, chitinase, cutinase, cyclodextrin glycosyltransferase, deoxyribonuclease,
esterase, alpha-galactosidase, beta-galactosidase, glucoamylase, alpha-glucosidase, beta-
glucosidase, invertase, laccase, lipase, mannosidase, mutanase, oxidase, pectinolytic
enzyme, peroxidase, phytase, polyphenoloxidase, proteolytic enzyme, ribonuclease,
transglutaminase or xylanase.

The gene may be obtained from any prokaryotic, eukaryotic, or other source.

The present invention is further described by the following examples which should not be

construed as limiting the scope of the invention.
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M nimal inhibitory concentrations of Arenicin against
yeasts and fungi were determ ned essentially as
- described by NCCLS/ CLSI (clinical and | aboratory
EXANPERglards institute). In summary, fungal or
yeasts suspension of approximately 1 MFarland unit
waieminalsudsed as: biuffers andrvbeiraeh werse egnimpisiah Ppdeelk of aklepst reagent
grad@Wth@rfel%q%nﬁééﬂﬁéjaﬁ%br%ltal Eﬁyée@kudgsﬁ&ﬂvrﬁjas amino acids 1 to 21
| utions Arenicin . Assay pl ates
of SERdPNQRd% reigreas tataswe@m for Candl da al b/ cans, Candi da
tropicalis, Cryptococcus neoformans, Tri chophyt on
nent agr ophyt es and Epi der nophyt on £l occosum and at
EXANSRICE flor Candi da gl abrata, Pichia pastor/s,
AntimReSS AN e A &S eI si ae and Aspergillus niger.
WasS T ecor ded v suaIIy (naked eye, oblique
iThe @ntimisrabist peptideeshaapprsoxninategldg 140 Hoefr$E@AD NO:2 was prepared
a e
synthéﬂ%”}? i m.ﬂé? Ii\l’ﬁﬁlw& SCcﬁ'bgnt Bﬁ ({M@j&aﬁ ?%a il to test for the

ral n-Accession nu cans
antimiSTEa! 1BABY af pegnien Galieaiinin i BICSSs ATGDe 85T @ $gfGrnical and

Labor%?ilél%%%r@ Q@i&té-r%tlzﬁ)g(%ﬁmpgé NatRd icdmntift@Pisald fical and
Laboratory Standards) - protocol M7-A6, vol. 20, No. 2: Methods for Dilution Antimicrobial
Susceptibility Tests for Bacteria That Grow Aerobically.

G owt h

The antimicrobial peptide of the invention was tested against 12 bacterial strains
obtained from the American Type Culture Collection (ATCC). The results in Table 1 are

average values of two independent evaluations.

Strain Accession number MIC
Escherichia coli ATCC 25922 0.25 pg/mL
Escherichia coli ATCC 25404 0.5 pg/mL
Enterobacter aerogenes ATCC 13048 1 pg/mL
Enterobacter cloacae ATCC 13047 1 pg/mL
Shigella sonnei ATCC 11060 0.5 pyg/mL
Citrobacter freundii ATCC 8090 1 yg/mL
Pseudomonas aeruginosa ATCC 27853 0.5 pg/mL
Pseudomonas aeruginosa ATCC 9027 1 pg/mL
Stenotrophomonas maltophlila ATCC 13637 1 pg/mL
Aeromonas salmonicida ATCC 14174 2 pg/mL
Acinetobacter iwoffii ATCC 15309 0.25 ug/mL
Moraxella catarrhalis ATCC 25238 <0.06 pg/mL

Table 1. Antimicrobial activity of Arenicin.

EXAMPLE 2

Minimal inhibitory concentration against clinical fungi
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2 pg/ nL Candi da gfabrata DSM 11226 16 pg/nL
Cryptococcus neof ormans DSM 11959 1 pg/ nL -Pichia
pastoris ATCC 201178 4 pg/ nL Pichia pastoris ATCC

RASRAI AhRALILcoRBERRBbRYCARNRET SISt §8addSlhd 3&Fi Yere determined
essenFt)igI/lyrg_s &Ss%ﬁlgegdl tl)yI MSCEIS Ff.rSl '(At\:-lllrﬁ:lge%%%% laboratory standards institute).

In summary, fungal or yeasts suspension of approximately 1 McFarland unit was diluted
1:100 in PD broth (8 g/L potato dextrose) and growth was assayed against serial 2-fold
dilutions of Arenicin (0.03-32 pg/mL). Assay plates were incubated at 25-27°C for Candida
albicans, Candida tropicalis, Cryptococcus neoformans, Trichophyton mentagrophytes and
Epidermophyton floccosum, and at 30°C for Candida glabrata, Pichia pastoris, Saccharomyces
cerevisiae and Aspergillus niger. Growth was recorded visually (naked eye, oblique

illumination) after approximately 40 hours of incubation. The results are presented in table 2

below.

Strain Accession number MIC

Candida albicans ATCC 10231 4 pg/mL
Candida albicans ATCC 28517 8 pg/mL
Candida albicans ATCC 18804 8 ug/mL
Candida tropicalis DSM 11953 2 pg/mL
Candida glabrata DSM 11226 16 pg/mL
Cryptococcus neoformans DSM 11959 1 yg/mL
Pichia pastoris ATCC 201178 4 ug/mL
Pichia pastoris ATCC 20864 2 ug/mL
Saccharomyces cerevisiae DSM 1333 8 ug/mL
Aspergillus niger ATCC9642 8 ug/mL
Trichophyton mentagrophytes DSM 4870 8 pg/mL

Table 2. Antimicrobial activity of Arenicin.
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8 pg/ nmL Trichophyton nent agrophytes DSM 4870 8 pg/ nL

Table 2. Antimcrobial activity of Arenicin. CLAINM
CLAI&I A pol ypeptide having antimcrobial activity,

§npr| sing an am no acid sequence whi ch has at | east

70%identity with amino acids 1 to 21 of SEQ ID NO 2.

2. The e m1, wherein.the '
1. A maeed Rl SBlmicferdy o5l Talire 0 o PR Aol Gl on has
least 70%3dentify vBRQrhiBo BIE21 to 31 of BEQ foNPept | de of any of

clainms 1-2, wherein the ami no aci d sequence has at

| east 80% identity with amno acids 1 to 21 of SEQ ID
2. Thdpbigpeptide offtigimpolwheet indeintfio aty sefueataharsat leadt 75% identity with

. vvhere' e ani ci d sequence has at |east 85%
aming geldii ?#C?ﬁ%ﬂ?ﬁ@ Zcids 1 to 21 of SEQ ID NO 2. 5.
The pol ypepti de of any of claims 1-4, wherein the
0
3. Th%?plgge gqlegggryq% 6%8\%%%59@ St %%Qc@ds%%héwtcg has algleast 80%

identiBOli¥PERhb e6idof t@BYoQﬁEQ'ID‘N(USZ 1-5, wherein the am no
aci d sequence has at |least 95% identity with am no

acids 1 to 21 of SEQID NO 2. 7. The pol ypeptide of
4. Th%g@lz;ﬂéplide épﬁﬂycbf%lenﬁs {-RewAsfeMah@ & inthosRALRA0eneThabRQE:E 85%

pept | de of cI aim?7, which consists
'de”t'?)‘fW@E@“f‘@)aN@ﬁito 2}9! g%% Qi%ept i de of claim 7,

conpri sing am no amdslto 21 of SEQID NO 2. 10. An

i sol at ed pol ynucl eoti de conprijsing a nucl eoti o
5. The peiieandide GhaBroTeiiB&¢: wh%rgﬁdh%@gp i %*HU%W%P atleast 90%
identi§) v&tHEmifo Beids 1 to 21 of SEQ ID NO:2.

6. The polypeptide of any of claims 1-5, wherein the amino acid sequence has at least 95%
identity with amino acids 1 to 21 of SEQ ID NO:2.

7. The polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:2.
8. The polypeptide of claim 7, which consists of SEQ ID NO:2.
9. The polypeptide of claim 7, comprising amino acids 1 to 21 of SEQ ID NO:2.

10. An isolated polynucleotide comprising a nucleotide sequence which encodes the

polypeptide of any of claims 1-9.

11. A nucleic acid construct comprising the polynucleotide of claim10 operably linked to one or

more control sequences that direct the production of the polypeptide in an expression host.

12. A recombinant expression vector comprising the nucleic acid construct of claim 11.

13. A recombinant host cell comprising the nucleic acid construct of claim 11.

14. A method for producing the polypeptide of any of claims 1-9 comprising (a) cultivating a cell

which in its wild-type form is capable of producing the polypeptide, or cultivating a host cell

comprising a nucleic acid construct comprising a nucleotide sequence encoding the
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11. A nucleic acid construct conprising the
pol ynucl eoti de of clainlO operably linked to one or
itf i - coverin

polyp PR8I S EELEREER o RLodlb Rk ORI BhOT) Rooverng
the palgephidd. nant expressi on vector conprising the nucleic

acid construct of claim1l. 13. A reconbi nant host

cel | conprising the nucleic acid construct of claim
15.A ddpositidn cemprisigoah frdimigpbalsivpgptideeaspisiipgeipany ef @rimgnly® and a

of cl ai - ising (a) cultivating a cell which
pha"W%EPW?hﬂg?%Pég%ggﬁ%kh1is capabl e of producing the

pol ypeptide, or cultivating a host cell conprising a

nucl.ei ¢ _Aaci nstruct, . [ : j i ;
16. AR EN B BaPEh s < HE GO o TeBE B ticing contacting the
microbiahekill inith an aotidiacibiat pblgre pid@dsidefined irényt ¢felaims 1-9.

pol ypepti de; and (b) recovering the pol ypepfide. 15. A

conposition conprising an antim crobi al pol ypeptide as
17. Adeftirmiedbianp@ypeptide ad adfimed i Shyarf dlaanphérforcse @siacagdigament.

acceptable vehicle. 16. An in vitro nethod for

killing or inhibiting growth of mcrobial cells,
18. US® BTN &itingerealtpalybeptgietdsealefimeatiobinpbf dailriss!-iirt theameparation of a

antimcrobial polypeptide as defined_in any,: i ms
veterlydign or e nesta e ep gt e ST pe au g2 flest ¢

any of clainms 1-9 for use as a nedicanent. 18. Use of

an antim crobial polypeptide as defined in any of

claims 1-9 in the preparation of a veterinarian or

human t herapeutic agent for the treatnent of a

m crobi al infection.
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