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polynuclectides of the invention.

DEFINITIONS

Antimicrobial activity: The term “antimicrobial activity” is defined herein as an activity
which is capable of killing or inhibiting growth of microbial cells. In the context of the present
invention the term “antimicrobial” is intended to mean that there is a bactericidal and/or a
bacteriostatic and/or fungicidal and/or fungistatic effect and/or a virucidal effect, wherein the
term "bactericidal" is to be understood as capable of killing bacterial cells. The term
"bacteriostatic" is to be understood as capable of inhibiting bacterial growth, i.e. inhibiting
growing bacterial cells. The term "fungicidal” is to be understocd as capable of killing fungal
cells. The term "fungistatic” is to be underétood as capable of inhibiting fungal growth, ie.
inhibiting growing fungal cells. The term "virucidal® is to be understood as capable of
inactivating virus. The term "microbial celis" denotes bacterial or fungal cells (including
yeasts).

In the context of the present invention the term “inhibiting growth of microbial cells” is
intended to mean that the cells are in the non~gr0Wing state, i.e., that they are not able to
propagaie.

For purposes of the present invention, antimicrobial activity may be determined
according to the procedure described by Lehrer ef al., Journal of Immunological Methods, Vol.
137 (2) pp. 167-174 (1991). Alternatively, antimicrobial activity may be determined according
to the NCCLS guidelines from CLS! (Clinical and Laboratory Standards Institute; formerly
known as. National Commiitee for Clinical and Laboratory Standards). '

Polypeptides having antimicrobial activity may be capable of reducing the number of
living cells of Esoheribhia coli (DSM 1576) to 1/100 after 8 hours (preferably after 4 hours,
more preferably after 2 hours, most preferably after 1 hour, and in particiar after 30 minutes)
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e S STIRT TR I9ES 90 GBSl Rl PR S B0t 1104
SEQ IDRDypep).de” is synonynmous with the terms "isol ated
I t1de" and "polypeptide in isolateqd form" ,
PREEBRES. Foatet: aPectbee lbrutls Tag el b Adlngd herein as a
leype@ﬂgmglg%ngror?ﬁir%ﬁﬁhd M&?d@&@étﬁ@ﬁ‘rioﬁfih?%ﬁ@ Q@cﬁoﬂ Sarboxyl terminus
SGLi e paraneter "identij . 0 ,
of sEQ BB SEoh 1% REch il NiR S BhNOMsER 7 bE%s sEQ 10 No:12,
SEQ D demtit grhemweN 4, VEE@NDNW0As! SESEMIeNEes, $BQ ID NO:22, SEQ ID

. rmned by using the program FASTA included in _
NOE‘*-&%@ BrG 26, 00 BEGD HAHA %r@o@qrawﬁ%&%e@@e@%eegewowhemm the
fragmeRealsSOnARebiR achviyli pman (1988), "Inproved Tool's for

Bi ol ogi cal Sequence Anal ysis", PNAS 85: 2444-2448; and

W R Pearson (1990) "Rapi-f-and Sensitive Sequence

Conparison with FASTP and FASTA", Methods in

Enzynol ogy 183:63-98). The scoring natrix used was

BLOSUVBO, gap penalty was -12, and gap extension

penalty was - 2. The degree of identity between

L o . o o



An exact match occurs when the "invention sequence"
and the "foreign sequence" have identical amno acid
residues in the sane positions of the overlap. The
length of a sequence is the nunber of amino acid

mwmcen Thbeceﬁ@qm%@ue(nee"gks cﬁéﬂmedi eBedim a@fa ﬂ%l@&lde sequence

havindC cids 1 to 49 of 36{
aV'“&PgsrPéﬁﬁorem@'%% d%%if%@@ﬁ#ﬁaé FRdigherfnd PSR TB M. SEQ 1D

NO:3hSE@I ID 19:5a Spa] KPR T, dsEh @Y iNTE9 08O QD NMHe, 88LND r@@H@SSEQ D

o 8 g BB i S VS Nt S 125, or
SEQ NON©:27 HQ Ihorm¥egbds s@%@n'c@ tﬁQeéﬂ whekh ks N%Qe@;uer%:e%ncodes a
18, SEQ I D NO 20, SEQ NO22, SEQ I D NO 24,
pon‘?Fﬁ)‘d%aﬁ@e”UﬂaV@E@rﬁ@'?@‘2830“‘6W a horol ogous sequence

nneneQhriathergl ‘té}n’F I'éﬂeifcr \?&95@[”5@:‘3@@9 ﬁé]’%'nr%rgf ShBlor mare a{ternative

activity. Subsequence: term "subsequence
formsqltd 9eee pepEIvigaliie same p@@mp@rén@ do@ien cé”ﬂ'ila\Man@thmn@’!ses naturaily

throu@%@rh@taﬂb‘r‘?|a%8%%ﬁr%s§l§nﬁ%%§mfr%&%nmﬁl ogﬁigg@%r %erﬁ%ﬂgta%ns can be

silent mchgpgqongthesgrgoﬁ@i NOlyRaptidSEY By NDceds psEQ)apbt[aeN(Damsg altered
I
i S8 B, SERID Ak OB s R s by o

a”elfcé’éfiﬁ@ﬁﬁégﬁiﬁ%r eof, wherein the subsequence encodes a

%Iﬁ%yﬁ@ﬁﬂél \}fjﬁul"é' ?Q Eiel%?l\{lbn%g%ljrﬁn‘ﬁbggnﬂgl aﬁti{'gﬁ({héudeotlde as

term ["éli c varlan
used Retedl refarﬁytooa foiymuoleotidsr erephtadomdteevef dibemexindneaugeneainwanted

S
s QOEUBYI 4 SO SRS SR LAGHSy LB oy oot
systerpe s tihys, iarsubstapiiaiyghirs polwnudeotide opnibias imb st GEnepreferably at most

o si | h g
o il BOEE ST R cB 0L B0EOMIE A Bl N RO s ot
more priefeiebinetl toskdtie measmormnpraieratily et masti 291 mo$t @eferably at most 1%,
and e\%ﬂ' M@ﬁ@?éf%%bfysat hdRPh %E}ewémggrt;t alfe I%%F ﬁg;?%ﬁegotiﬁé L&kl with which it
is natrp@ymm%@d i d%suﬂshmtiaéy rmur‘espmmtmrebh(m h)ayplhb\eever include naturally

I I rei nr ef
cccur PO\ DU Ol 5588 5t BREFID SR P Bipaouls sproorec
that thammmaetﬂﬂmmr@polmmm;dd id & laadt@om sumet ahdferabigrat uset 92% pure,

ore 5, B S6OLL 1 SOREITAREHL AP PP OBty ot o

96% p@ﬁhmrﬁ@rﬁerabbrsat iaas?/m%rmfre,rafbhyncaé pmfstabﬁf%t oAt @8% pure, most

Preferéryoffa?rl%g# )eérggtly a%veﬁ}o) %%f%%t?lf r %r%ﬁ[}?‘go% reﬁ.ﬁswelghi. The

polynu@%)n@a;enf ther prqseetf gwvabion ate pr;@&tratﬂ%m npsubstaeiy qﬁlré)’ form., In
t eyen S refe nost 0. 5%
partoufl, I8 o€ o R e o o iR st et e epsarvelly pure

form”, |f§ n’é]tat Ve poa/ss@emtaltaeplrep@raﬁmrbsd aatarablhy fmref other polynucleotide

0 u tid wever, include naturally, .
mate“%cck:’y tﬂr ﬁ}ﬁgﬂS't in%a%we%nﬁ?sé)ﬁ@ g edHEER o SR h'systantially pure
polymmie@imﬁ’ & Synangmbey mthna‘ta)’reﬁns tisolated mb@ﬁ&éiéﬁd{ef Bad “gd@uclectide in

A ur.e ucl.eoti de | t ast 90% . .
oot Pl PY B TS SR Ol B ShuBgeapmnete
origin, breas,tccmtﬂfoqmunethemfe preferably at |east 95% pure,

ure, nore preferably

e era ast 96% at
PR Mg %}Nblﬁ%@y’a‘ Hart onETE 8 il PolculRilien eEbRe prepared by
feversqoiﬂamcnmmtfm?@lf mm{aé %Sgpﬂ(ﬁseoci' RENA BRMcuRNhiAMENrIMS eukaryotic cell.
a eas pure

oDNA GG R Aeh Bhees B8 rmaisg W birent Wolined Gisparding genomic DA, The

initial, mrr@rgmm yamsﬁ:ﬂpt @@%amfsbrado'rMRIFleﬂucf,rpkrﬁroééésed throu dgh a series of
lar, it reIerredthat t he pol ynucl eoti

steps Bre BBl oo MRIAE ol GO BSNBn{ 1A SiepurisFgiihe remol of intron
that the pol ynucl eotide preparation is essentially
free of other polynucleotide material with which it is
natively associated. Herein, the term"substantially
pure pol ynucl eoti de" is synonynous with the terns
|solated polynucleotlde and polynucleotlde |n

. - o o e

o o,



Host cell: The term "host cell", as used herein,

i ncl udes any cell type which is susceptible to

transfornation, transfection, transduction, and the

like with a nucleic acid construct conprising a A
sequepoty by patedecaledtdpficipg. e s@MA iderext from. mRN4I Btlcatthaafore, any
intronngut erm "nodi fication" nmeans herein any chem cal

AT 1°€4ti on of the - 8- pol ypepti de consi sting of

Hotlet: acitdonétruot: 4heoferrBEQuUIE: MO 2;onSEQN £ NexAherBRQefers to a

ol B ST 9 e BBt U B o B

occurrﬁ@ 9&neSEQuhibh M@sﬂe&&@ doElaNQsébﬁnéWts SERudId: NEId2 i a manner that
acids 1 to 45 o amno . acids 1 to

wouid 4@2 %egggf P)@st,\@nﬁwre aﬂ}hﬁégﬁ’bf‘ﬂ@e'ﬁ apé c:@ﬂstgfc §E@ynpﬁymous with the
term Mr%@s;o@ha@@tt@owﬁ@ dse Audldlc %%ldocfongﬁ@ﬂdan{&@szﬁe @Bitr¥eddguences

eneti ¢ mani pul ati on of the DNA encodl ng that
‘"eq”'r‘f)%f%% FEFEFTRN OISR ERES Y hreselh ygntion:

cuhebi %H&m@ﬁésﬁhed@rﬁ’lt l'c,%(r@) s@quéh@és" I @S@f%@rﬁe@h @ include all
the am no acid(s) as well as replacenent(s) am no

COMPRYEINES, ST BRAITESIATY &F aﬁfs’éntasﬁeqwmfat meaexpafﬁﬁw alcp dpolynucleatide
encodiMgt & pelypdiae £ hes %Fés%ﬁt ﬁltvbﬁtﬁ)n' NS dpec RN Qe Rlthe ma be native or

sequence. In particular nodi fication(s) can
foreign P ofhei wot%@ﬁqwcsnﬂ%qdmnﬂ@r peleentide.er Alelusontrol sequences

includéY Eutfér%' @ MREHaB! a2 MEe %ggd !’a%ﬁ"segaﬁ]j%e'bfe&eptlde sequence,

“artificial vari ant means ypepti avin
Promoj; pignairsplica S%ﬁﬁ@%@ﬂ%k@i@@ﬁ@@nﬁ?rr@ﬁat@r géhiasimnimum, the control

f D
sequeﬁéé%f lﬁ§l§di%9 pﬁ)nﬁ@cgﬂ ah@q%%&)ip%%éf dgd %HM%N% %Bpéé@al's The control

sequeﬂ@sgnag@@qomciﬁmn !mlﬁ@fcprljnwrpgse F_r(grcpqycm@ spgcxﬂcs@)tncm:n sites

facmtah@ %tlﬁ%%h‘re[%é%@)ilj%qué@s' v@tﬂl\]éﬁ % dn?@a&%ﬂﬁ% ﬁ??tﬁéfé@ sequence

emcd@é@lﬂ-‘r‘&?@b’ﬁ'@ obt ai ned through human intervention by

%E@aﬁg%eﬂn T@%g;rﬁg d&%%'b%o@égg’ %&%ﬁ%g&ﬁ?@%bﬁ in which a

COHUOBEEEQLIGDC@\I@ SeceSED anaNopdriate SEEYdrDeOVE 39 HBE@JIT MQUEBEe of the

o S PAeh EDAlSy FERUR AR B S5k ot v o

SeqUEDESTRI wolipepiide: THE | NVENTI ON Pol ypept i des Havi ng
(’%ﬁih&‘s‘%g@ﬁc@ V'ﬁ%n' Q@edy herem the term “ccding sequence” means a nucleoctide

sequence, which directly specifies the amino acid sequence of its protein product. The
boundaries of the coding sequence are generally determined by an open reading frame, which
usually begins with the ATG start codon or alternative start codons such as GTG and TTG.
The coding sequence may a DNA, cDNA, or recombinant nucleotide sequence.

Expression: The term “expression” includes any step involved in the production of the
polypeptide inciuding, but not limited to, transcription, posttranscriptional modification,
translation, post-translational modification, and secretion.

Expression vector: The term “expression vector” is defined herein as a linear or circular
DNA molecule that comprises a polynucleotide encoding a polypeptide of the invention, and
which is operably linked to additional nuclectides that provide for its expression.

Host cell: The term "host cell”, as used herein, includes any cell type which is
susceplible to transformation, transfection, transduction, and the like with a nuclelc acid
construct comprising a polynucleotide of the present invention.

Modification: The term “modification” means herein any chemical modification of the
-8-



In a first aspect, the present invention relates to
pol ypepti des having antimcrobial activity, which
conprise an amino acid sequence represented by:
Cx(3)-Cx(7,9)-CC CCx(8)-Cx-C or

polypaptide Coxgiging bj - C. In an enbodi nent, the

aminofé;ég)c%%gig% ggg%%&@@% SE@@G@ﬁ?é{E@ PARU%)SEq Ip NO8 or SEQ ID
NOI@- G- x(8)-Cx-C, or CGCx(8)-Cx-C and Cx-Cx(8,11)-C

ammocz[c;c%é;({ogaxct??)égrg%h(éfgﬁa%,}jg) CS 3 élzindc or

amino@aidsCH to(48, if BEQOD NO:16, THE Ipat®:€8 s SEQ 1D NO:20;

aminogdffsd ?%%%E%@Dcﬂgﬁzcbec X )erg; 5t od 32?ng the PROSI TE

amino(asity. etopEsyf SeCgpmosKut e/ ) pattern definition format: -

t he, st an P e-letter codes for the am no
ammaa&id&s%ﬁﬂ gggHEﬁgO% % he symbol "x" is used for a
amlnomﬂﬂsti ms%eseaanyr\xcamsn@s aecilds Ig&n@:&ﬂﬁ@rﬁx@ﬂatlm efahd DNA encodmg
ot pSYSARRS, b AoBBEIERE o BE B R P BB o
the anhigo |and1|(s,)atsa@lenbas fe@lab@mbmgs)tdﬁaﬁnn&i @nﬂ‘@lﬁtdevmmah](s-?) or use of unnatural

ue or rrerl ran t ween
aminop 45, il b o HelBlE (B aPy ceporide ehsex - Rertioer tne
modifixgtdnd) ceObé emmaﬂdﬁe ts@cﬁ(asxamrdaxormmn@ E(’%rrmm% X.
t i on_on use of

‘gﬁif&??fﬁo‘f%@ ?& hseed Berem. e §”§‘r .agttf clgt va{jant’ preg]sTe Poy peptide

havmgd@ﬁtwmbﬂit%ﬂ é&@l@bﬁﬁiﬂué@j 'BJQ ﬁiﬁtdr@drﬁs?n reREiRb | é@ﬁocﬁﬁfed nucleotide
Tf ggscr tors, Brief Bioin form 265- 274%% ﬁ\b

Seq“e“‘%? g 3 de\] 4peER DY G SRR O SEe BINGERt SRR 1P ANO:9, SEQ
ID NOH 1, SEQ@SPALI:{3, tﬁmummﬁsosfz@abawswt QEQOﬂ[Jyﬂ@pig &R 1D NO:21,

0 Sing an amno aci uence whi ch has a degree
sea GNPl 589 Bolibne’ Se@dB g7 ahamatind ingsise ssaesncs s
obtainddtNeligh hbika k2R bPERbdifalieh 8f #& noBEGLlide Mau%gce disclosed in.
SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:8, SEQ 1D NO:11,
SEQ ID NO:13, SEQ ID NO:15, SEQ 1D NO:17, SEQ D NO:19, SEQ ID NO:21, SEQ ID
NQ:23, SEQ ID NO:25, or SEQ 1D NO:27.

DETAILED DESCRIPTION OF THE INVENTION

Polypeptides Having Antimicrobial Activity

In a first aspect, the present invention relates to polypeptides having antimicrobial
activity, which comprise an amino acid sequence represented by: C-x(3)-C-x(7,9)-C-C; C-C-
x(8)-C-x-C; or C-x-C-x(8,11)-C.

In an embodiment, the polypeptides comprise an amino acid sequence represenied by:
C-x{(3)-C-x(7,9)-C-C and C-C-x(8)-C-x-C; or
C-C-x(8)-C-%-C and C-x-C-x(8,11)-C; or
C-x(3)-C-x(7,9)-C-C and C-x-C-x(8,41)-C; or
C-x(3)-C-x(7,9)-C-C and C-C-x{8)-C-x-C and C-x-C-x(8,11)-C.

The patterns C-x(3)-C-x(7,9)-C-C; C-Cx(8)-Cx-C; and C-x-C-x(8,11)-C shall be
interpreted using the PROSITE (www.expasy.org/prosite/) pattern definition format:
- the standard IUPAC one-letter codes for the amino acids are used,

-9-



amno acids Ito 46 of SEQID NO 12 or SEQ I D NG 14;
amno acids Ito 48 of SEQ ID NO 16, SEQ ID NGO 18 or
SEQ I D NO 20; amino acids 1 to 45 of SEQIDN022

amno acids 1 to 49 of SEQID NO 24; amno acids Ito

-t af » Qg & dce -of SEQ ID
hesy OIZ% ?%Qeaﬁwggﬁéga?gﬁ%@@;}geptl dgésk; of %‘?&? east 80%

- each geremrimbppitemn it serstrated wmiEMeioghperyrabl ¢nat | east 70%
- repetng%b/oef al?lre%rﬁél"f'tq:lﬁhea%?t eﬁ?%tmcy éaot@d Ggfoﬁoﬁ 8 et aklmer@lvith 8asinerical

| east even nore
value qoraaﬁwnaMay ramgd éameegmeﬁﬁ‘i%ts ﬁpéﬁé@fﬁﬁlﬁyx@ﬁ CPEBEONGE df XXX,
and e at | east 97% which have
X(2:4) RNnrin gggogﬁ?gltorg%?{@l)@p 3{“her ei nafter "%omnl ogous

Fpmhweeptorrdemh) on Uge of tbe EREYST B madfrsiology m{@aq@dﬁfﬁfé‘g glggist et at
PROS[ﬁg % gcﬁypgrh%ﬁ%dhc?a‘{%sa,%gpﬁﬂgg?%ﬁhg ARG PHGNSE il PEEGRES. Brief

N acl y by flve am no aci ds,
Bioinfom 3ecprafieeadd)y by four am no acids, even nore

refera acj s r . .
I SR 8 Be b oG b g b Sm ol B W Ak, Be myenton
relates &Chalypebtkiesagdrmoisagi tisaritoadd secﬁueSE@whDhm@ 2 deg@ qf plentity to
a3 o Bl 3RS AEEFRRR N pmepsea o
NO,10,ﬁ8ds 1to 48 of SEQ ID NO 16, SEQ ID NO 18 or SEQ ID
, 20: am ' At I D NO 22; am no
amine a(féqsdgtc’l‘%o‘ﬂ%@ﬁﬂ %@Qﬁ %%%?ﬁ“ognﬂﬁpno acids 1 to 44 of
amino %ﬁf@ 10 MQFXEQ (b N ) SEACIDANOliBer SEQD BEA0 D NO: 28.
) . poJ ypept.i e present invention preferably
amino %ﬁ“p‘}r%s%’g‘ﬁ Qgﬁ‘{\lwﬁam d sequence of SEQ ID NO 2, SEQ
amino éd@isNQoélhg SEEGMWD NGB, SEQ ID NO 8, SEQ ID NO 10, SEQ
SEQ I D NGO 16, SEQ I D NO 18,
amino @Et%N!OTB %f%%’ EEE;&O@ Kb 22,” SEQ ID NO 24Q SEQ I D
amino b@ﬁé’rﬁ% thFSQSEQSEQ NODLNKS.28 of. earihalrhatliec poippapines)t tfeatelspst 60%,
preferably at ieast %mgo’ more prei%rab?y gt least 70%, more preferably at least 756%, more
preferably at least 80%, more preferably at least 85%, even more preferably at least 80%,
most preferably at least 95%, and even most preferably at least 57%, which have antimicrobial
activity (hereinafter "homologous polypeptides"). In a preferred aspect, the homologous
polypeptides have an amino acid sequence which differs by ten amino acids, preferably by five

amino acids, more pi‘eferably by four amino acids, even more preferably by three amino acids,
most preferably by two amino acids, and even most preferably by one amino acid from
amino acids 1 to 49 of SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ 1D NO:8 or SEQ ID
NO:10;
amino acids 1 to 46 of SEQ ID NO:12 or SEQ D NO:14;
amino acids 1 to 48 of SEQ 1D NO:16, SEQ 1D NO:18 or SEQ ID NO:20;
amino acids 1 to 45 of SEQ 1D NO:22;
amino acids 1 to 49 of SEQ ID NO:24;
amino acids 1 to 44 of SEQ |D NO:26; or
amino acids 1 to 59 of SEQ |ID NO:28.

A polypeptide of the present invention preferably comprises the ammo acid sequence of
SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO: 1(} SEQ ID NO:12,
SEQ 1D NO:14, SEQ ID NO:16, SEQ ID NO:18, SEQ 1D NO:20, SEQ D NO:22, SEQ D
NO:24, SEQ ID NO:28, or SEQ ID NO:28, or an allelic variant thereof; or a fragment thereof

10 -



that has antim crobial activity. In a preferred

aspect, a pol ypeptide conprises the amno acid

sequence of SEQ ID NGO 2, SEQ ID NO 4, SEQ ID NG 6, SEQ

ID NO8, SEQID NGO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ
that hak RniV@ickébial SERItYD ING pk8ierrBE@s pddt, MOpaYnepBE ¢ ripiees 225 amino acid

soovogo e 1 5 REB UENDE, S BRGRESR AR, i ot s
D NO% gea&@go%@ SEgzeiocoNo‘:‘;EQI IHD ml\%?:%am I NED:40, s;tg@mmo:zz,
seq GR35 R0 e PR an gl e b pemice
compriSEQirhiRo Mekid 6 to 36QF EBCNO. NG: 208 ESHED N4 NEEQ 0D N rREQ 1D NO:8 or

acids 1 to 45 of SEQ ID NO 22; amino acids 1 to 49 of
SEQIISNG |4 NO 24; amino acids Ito 44 of SEQ ID NO 26; or

amino ﬁmjé‘@tc?ﬂ-‘f% ﬁﬁSéQ?ID @1@6¥$@10N®l¢?‘;28, or an thI elic
~varian ereof: or a fr t the i has
amino gejes H‘b?%ﬂﬁ%EFQA[BNQ}WVS.EC%?EEH%%&S@LQ g?j?%od aspect, a
amino BOhY P&PLS GeS@MDNGes, amino acids 1 to 49 of SEQ ID
NG 2 IDNO4, SEQID NOG6, SEQID NOS8 or SEQID

armino REHS 10 ARPHFAIDAOFT 1o 46 of SEQ ID N0 12 or SEQ ID
amino %%g;’co @ﬂgﬁg@@b@@:h@;@%& of SEQ ID NGO 16, SEQ ID
oo s R S DO 5 e e Sk ! Borot
has angflicg(%)iélra%ﬁ\ﬁ% thg ardERrI L2 85 peet, saidipeptati ddenplisto 59
amino acids 1(%0 49 of SEQ iD NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8 or SEQ ID
NO:10;
amino acids 1 to 46 of SEQ D NO:12 or SEQ D NO:14;
amina acids 1 to 48 of SEQ ID NO:16, SEQ ID NO:18 or SEQ ID NO:20;
amino acids 1 to 45 of SEQ D NO:22;
amino acids 1 to 49 of SEQ 1D NO:24,
amino acids 1 to 44 of SEQ 1D NO:26; or
amino acids 1 to 59 of SEQ ID NO:28.

In another preferred aspect, a polypeptide consists of the amino acid sequence of SEQ
ID NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8, SEQ D NO:10, SEQ ID NO:12, SEQ 1D -
NO:14, SEQ ID NO:16, SEQ ID NO:18, SEQ ID NO:20, SEQ ID NO:22, SEQ 1D NO:24, SEQ
ID NO:28, or SEQ ID NO:28, or an allelic variant thereof, or a fragment thereof that has
antimicrobial activity. In another preferred aspect, a polypeptide consists of the amino acid
sequence of SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:§, SEQ ID NO:8, SEQ ID NO:10, SEQ
D NO:12, SEQ ID NO:14, SEQ ID NO:16, SEQ ID NO:18, SEQ ID NO:20, SEQ ID NO:22,
SEQ 1D NO:24, SEQ ID NO:26, or SEQ D NO:28. In another preferred aspect, a polypeptide
consists of amino acids 1 to 49 of SEQ ID NC:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8
or SEQ 1D NO:10;
amino acids 1 to 46 of SEQ ID NO:12 or SEQ 1D NO:14;
amino acids 1 to 48 of SEQ ID NO:186, SEQ ID NO:18 or SEQ 1D NO:20;
amino acids 1 1o 45 of SEQ [D NO:22;
amino acids 1 10 49 of SEQ 1D NO:24;
amino acids 1 1o 44 of SEQ ID NO:26; or
amino acids 1 to 58 of SEQ 1D NO:28 or an allelic variant thereof, or a fragment therecf that

1=



In another preferred aspect, a polypeptide consists of

S

the am no acid sequence of SEQ ID NO 2, SEQ ID NO 4
SEQIDNOG6, SEQID NO8, SEQID NO 10, SEQID NO 1
SEQ ID NGO 14, SEQ ID NO 16, SEQ ID NO 18, SEQ ID

has afni2@piaBEQvibD INGn@Ber HERMeD abid 24 pdBF@plid2 MDIsRE ofor

2 r I i I eof....0 .
minoRERE i 1 AP RO PR Re BAPH SFouPITCSsrs i Rogor sEa o
Nomanot her preferred aspect, a polypeptide cogsi st ilooz
the n ence NO 2, SEQ ID
8”"”"%&95 ,@cg%t%é%e!ﬁ%*&@ ﬁ@@é&ﬁm 10, SEQ I D NO 12,
aminoSk@sl 1%'\@01%5@5@%@62%3@?8 %%E%Egéﬁ?dg %ngD
or
am‘“0§§62|1[§0ﬁ%%§§ngﬁl§ ASther preferred aspect, a
aminoelidgpieptdode SEangi sd240f am no acids 1 to 49 of 258 :B
4, SEQ ID NO6, SEQ ID NO 8 or
amml@é'céd "Oar?noﬁg*zg’g P06 46 of SEQ ID NO 12 or SEQ ID
aminoNQids4; to@WionsEacindsokst o 48 of SEQ I D NO 16, SEQ I'D
NO 18 or ,SEQ I D NO 20; amino acids 1 to 45 of SEQ ID

Ko 2%c0Rti 3R8edc it Plosest 4y/sptonsgelried iROslatedapphigeptides having
antimiérebiEs adthvit whfbhOdre IEQob &Y Wp%@nu@éot@@b Qﬂu@ﬁh}ﬂﬁidﬂzet&ﬁ%g very low
or an allelic variant thereof; or
St””gqﬂr‘:&gﬁ%‘d’tmﬁ’erpé@tﬁrﬁbfyatlow gingenaya $ORHEGNS cets a{qreferab!y medium
stringe®ey i ¥dridtion$ N nRpet ;E}@fer@dl?f r%éﬂt@ﬁ‘t !ﬁ@rpea(’éﬂin eﬁtapoéo\r‘leﬁeﬁé d@ven more
nsj sts. of am no_aci ds SEQ |
Prefer%@y E‘gh SERerTSYNeNgliosEe e @qq@r@f%@bissrz@y |h-hrwlr1q¢nc:aﬁ¢rr¢@ons with

(i) nuc%@ggé?slﬂ% 1) fgﬁ ggfsggg@ !EJ)@ Ng@’l%g”mﬁ%é@ﬁf%ﬁ s?%nﬂ@uo 7, SEQ

IDNONO 20: anmino acids 1 to 45 of SEQID NO 22; ami no
nuclecB@égip1 sltatoas 40seh ISR LD MEQIE NO:13;

nucieotides 112 to 255 of SEQ ID NO:15, SEQ ID NO:17, SEQ ID NO:19;

nucleotides 118 to 252 of SEQ 1D NO:21;

nucleotides 151 to 297 of SEQ 1D NO:23;

nuciectides 121 to 252 of SEQ ID NO:25; or

nucleotides 145 to 321 of SEQ ID NO:27;

(if) the cDNA sequence contained in nucleotides 1 to 297 of SEQ ID NO:1, SEQ ID NO:3, SEQ
1D NO:5, SEQ ID NO:7, SEQ 1D NO:9;

nucleotides 1 to 255 of SEQ 1D NO:11, SEQ 1D NO:13;

nucleotides 1 to 255 of SEQ ID NO:15, SEQ ID NO:17, SEQ ID NO:19;

nucleotides 1 to 252 of SEQ 1D NO:21;

nucleotides 1 to 297 of SEQ 1D NO:23;

nucleotides 1 to 252 of SEQ ID NO:25; or

nuclectides 1 to 321 of SEQ ID NO:27;

(iif) a subsequence of (i} or (ii), or (iv) a complementary strand of (i), (if), or (iii) (J. Sambrook,
E.F. Fritsch, and T. Maniatus, 1989, Molecular Cloning, A Laboratory Manual, 2d edition, Cold
Spring Harbor, New York). A subsequence of SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5,
SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:11, SEQ ID NO:13, SEQ ID NO:15, SEQ 1D NO:17,
SEQ ID NO:19, SEQ ID NO:21, SEQ ID NO:23, SEQ (D NO:25, or SEQ ID NO:27 contains at
least 100 contiguous nucleotides or preferably at least 200 continguous nucleotides.

2,

Moreover, the subsequence may encode a polypeptide fragment which has antimicrobial
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amno acids 1 to 44 of SEQ ID NO 26; or amno acids 1
to 59 of SEQ I D NO 28. In a second aspect, the
present invention relates to isolated pol ypeptides
havi ng antim crobial activity which are encoded by
activigpol ynucl eoti des whi ch hybri di ze under very | ow

Tisoptrane scareenporzr R etk b S S RRen g REts, sea o nor,

SEQ ondi:9j eRg, ID"RIET Prad@npbhNg: e dramihiNg 15t SEQIeNED:17, SEQ ID

no:15G G It BRezt, SR WRDTeh S EEN op) SFigh ML rijenypseavence

thereof, GlR0N&Il 8O&eVrhiRo abit)se Méﬂc@@bf deg !b5\10t208.2_@7EDONOSiE@E1CD|D NO:8,

NG 1, SEQ ID NO 3, SEQ | D NG EQ ID
SEQ IjoNg8.n5EReB Ngetl, S tg H8g2g 155&8’ NG Nbﬁ@ ’@g@o‘ﬁ SEQ ID
NO: 18N@E1'}3ID N@@@@E@@Né@ BE2DONO4SERDI 1D N¥©2& Ser §§@m3 @Jo 28, or
NO 19; nucl eotides 118 to 252 of

SE
a fragmgw@ﬁwer?ﬂjcm@bﬁed@@d 15 fepign Fonudgic SE6) Nrehantg igntify agd clone DNA

|
encodﬁg? g%%orfﬂa%ég a%%@?otﬁ’éi a%ﬁ@ef f%)nh@rag@cmﬁggﬁﬂuﬁ%y@ﬁspemes

accordiigs PRl sl EEE IRIGR Bt oMo i BHArSaE b R Fan GEqused for
hybrld&g}ld}ﬂvﬁh th%%@nb@ AN C@NASEQEE Beﬁ@ d ngg% bﬂn%ﬁ%sﬁ follogvmg standard

nucl eoti des to 255 of

Southgip Qleibig gr@geciurg@ ipglesfto QE%'W@”NI@@%E ﬂmrmm@lﬂ%ene therein.
Such prebed E5N6d é&umcﬁ: Zﬁﬁdr@?%}a% tﬁ@e@ﬁg s@&ue%@& B shGid be at least 14,

nucl eotides 1 (%
preferably at [east 25, more preferably at least 35, and most preferably at least 70 nucleotides

in length. It is, however, preferred that the nucleic acid probe is at least 100 nuclectides in
length. For example, the nucleic acld probe may be at least 200 nucleotides, preferably at
least 250 nucleotides. B(E:th DNA and RNA probes can be used. The probes are typically
labeled for detecting the corresponding gene (for example, with P, °H, 8, bictin, or avidin).
Such probes are encompassed by the present invention.

A genomic DNA or ¢DNA library prepared from such other organisms may, therefore, be
screened for DNA which hy.bridizes with the probes described above and which encodes a
polypeptide having antimicrobial activity. Genomic or other DNA from such other organisms
may be separated by agarose or polyacrylamide gel electrophoresis, or other separation
techniques. DNA from the libraries or the separated DNA may be transferred to and
immobilized on nitrocellulose or other suitable carrier material. In order to identify a clone or
DNA which is homologous with SEQ D NGO:1, SEQ ID NO:3, SEQ 1D NO:5, SEQ ID NO:7,
SEQ ID NO:9, SEQ ID NO:11, SEQ ID NO:13, SEQ ID NO:15, SEQ ID NO:17, SEQ ID'
NO:19, SEQ ID NO:21, SEQ ID NO:23, SEQ ID NO:25, or SEQ ID NO:27, or a subseguence
thereof, the carrier material is used in & Southern blot.

For purposes of the present invention, hybridization indicaies that the nucleotide
sequence hybridizes to a labeled nucleic acid probe corresponding to the nucleotide sequence
shown in SEQ D NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ [D NO:7, SEQ ID NO:9, SEQ ID
NO:11, SEQ ID NO:13, SEQ ID NO:15, SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, SEQ
ID NO:23, SEQ 1D NO:25, or SEQ ID NO:27, its complementary strand, or a subsequence
thereof, under very low to very high stringency conditions. Molecules to which the nucleic acid
probe hybridizes under these conditions can be detected using X-ray fiim.

In a preferred aspect, the nucleic acid probe is a polynuclectide sequence which

-1413 -



nucl eotides 1 to 252 of SEQ ID NO 25; or nucleotides 1
to 321 of SEQ ID NG 27; (H) a subsequence of (i) or
(ii), or (iv) a conplenentary strand of (i), (H), or
(iii) (J. Sanmbrook, E.F. Fritsch, and T. Mani atus,

encodb%@e pup;begué A s@boum N0:2, AECRITDNEt ) SEMIMNG)S, BEh 1D NO:8, SEQ

o NG gefioer, Beead ok seolB B ke AR RS  no2o

SEQ @E@Dlz@ NEQAID 96Q4! @EI’S@DN@ 2656 46 NOND328 %EQsh@sékI@e%e thereof,
QID NO 17, SEQ ID NO 19, SEQID NO 21

in aﬂRIbeQBref@@Q 39peslofEsnudsic BE@)PI@SNEJSE‘Q EL N né)E%ﬂD NE%3¢SEQ ID

NO:5,16E0 GO ™Nd-gUSHS IDW@@OSE@!}G@ me mr st—:@n@hw 1@t skE@aptN@Q8, SEQ ID
contlgguous nucl eot i des. supsequence

N0 S HOHER, BEh L HE T SO N RS A RE T SR aND:27. In
anothe%.;refer@e‘at és\é'eEtY the nuoIeIJ 'aeldrw&!;@@tthgenaﬁ%%vp%&;dg coéﬁ% rggion of

SEQ GoNG) 1. ST @St SE RN NS 445 N2 BEONG 1O/, &EQ) fIpNO: 1,
SEQ II@NHIs %&'IB %g'ﬂn@ SE%IE;%» INS- N2 S 1B, t{%ﬁa I@Eﬁ?( SEQ ID

or a subsequence er eof

NO: 29&3‘3%[9 N@sz’fb ReShRilRdN@&Erd sequences of SEQ I D NO 2,

ﬁ%Q p:t% % 201'%5%35‘?6%9&@&%@5 uPzeJP@rﬁ ’vergﬁgmlt%;f@ HiGh stringency

ccndltrqgs B8 dsiFed B pehgoidizgtey pm N@r@gat;@g@j 423CND; SS@(@ 3% SDS,

200 p%/lx:?ﬂ @%zﬁ@d aRE SR SNF ABapeth A, BAY BRI, 2*5‘3@0995@(1@%}‘ very low
to design a nucleic acid’ probe to identi

and Ieyy shngenes N farnapoy geptiedes Pad intgliumhiom ﬁrlr@qﬁnalles or 50%
S ofg n r p

formag'sgc{:e'o\rfb i gir{ Oéﬂrcse:vﬁrg dsrt%\]el rﬁ‘@%{ﬁ)%se | fﬁl@ﬁig&agaﬁcﬁ?ré 86UtBSm blotting

procegiies fas Uk ap 24 boem opFoblds can be used for hybridization
gt I&ng Qc?s'(;%fno? st CI@M&RIegI %%uﬁ]le%Hﬁthglrt%es Egﬁl'eﬁ%é?énal is finally

I nter st an her
washqgirtbrsa@dwm@seathfomfdawnwt@ idren?X Sf,‘ocaﬁ@% §6rﬁa?tr@f6tarbé/ at least at 45°C

(very % §tﬁ g 'Ingor SfeFeI%‘ﬁ)' &f I%aﬁf Er(ﬂj@ﬁ&réﬁgéhcg? ore preferably at

conS| ter tthan the entire sequ
least & I9GUT (ﬂmb@umstmmgpy)lmorepwrefee;até)bmye@t af @@Q (nzgilunm-bygé stringency),
f the3 r I
even 1@8[% ﬁ‘ref’eg% t {e Iglalgtﬁa%lﬁgné t h:@ﬁ]g ﬂ?éﬁcyﬁoa\?\g\%gﬁ p\éa?fe b!yeééfzéast at 70°C
{very higfastrinpencyiicl ei ¢ acid probe is at |east 100
[ enat I
of o%)l%%ng'%%%e VQ}J;I] o ?bcﬁgoﬁ f Ifdlg%l é(é %%Brr.]ig?g rnglglféoﬁ’dﬁs in length,
stringar@ascor%@nﬂu@needeﬁmdsas Bmehyubmam Iﬂmdyzawtesamhnvaﬁbmg post-
: b I det
hybrld{iﬁg& aﬂ:é%oe{ %3%8&%@#9? & eﬂeliéﬁv tI?E%)%Iaﬁ‘:gIaEﬁ%Ir ZQ[? S?r%t_lltﬁég galculat!on

or respon for ex
accordiptd Boltar arafixlvh‘.t:aothy 868, me@ﬁnmar@‘ z‘éac‘taﬁ:pa@’s%@dWytOﬁé‘crences
. t. i hwent 0 i r
usa IS0 0' P NECL 000 IR R Rag o f e SR P40, X
Denhasdiisesmigtnf 6 rmBNRdnmi pmr_opguhﬂmdiez é g sddiwthmﬂpbams phgsphate 0.1
SE{d .
i A 2 S a0 B R BARE e B ko RERI g Pl s
Feartedortayrglaes whlsh rzﬂag/ab@tsiépwcmbmihsbty @gat 68 eudeotides in length, the
camerqﬂg%ﬂgltrtigl(\)/% ngcee ‘G:éfgw&% ﬁ?ct ﬁDSI%rb?%a E’I?ﬁéustesoanc{ Ii%wce each for
15 mm@mxmﬁm@(Bﬂ@atﬁyCIb@N)‘ICam@ethee@édudﬁtmTﬂml nmobi | i zed on
iLr I ar. Sul t abl ar[ri t
IH é R é\spggﬁt hg prgg lowgergz‘,o%d@%tg Itghgrl%fsi or%) a@lgtgsogéﬁlpnsmg a
consewrati\IB @E@tli@ohl(ﬁéletlcﬁlz_@nﬂ@r NEe&ionSEQreDoN@ols aSEQ &dds of SEQ ID

N2 j5q 10 R PR OSSN S iy B g s=a 1o

NO:14 DENODZEO ’ﬁE‘SEICDID\EDDZE; SmQ BEQOLD, I&IIHC?IZJ Nﬁ)rzza SEQ ID NO:24, SEQ
q Cc e t he carrl er fs

ID NOZE HIEAD, M‘) 25U ‘b Ml hheo] i ?Ib resg%t?e"rgbw Nafino acid
[ nvent| on, hybridization ingjcates that the nucl eot i de
sequence hybridizes to a | abel ed nucleic acid probe
corresponding to the nucl eoti de sequence shown in SEQ
IDNO1, SEQIDNO3, SEQID NO5, SEQIDNO7, SEQID
N09 SEQIDNOll SEQIDNOlS SEQIDNOlS SEQ ID

NN~ 1 NN~ 1 N~ 1 R 17N /NS P~ T~



For | ong probes of at |east 100 nucl eotides in |ength,
very low to very high stringency conditions are
defined as prehybridizati on and hybridi zati on at 42C
. in 5X SSPE, 0.3% SDS, 200 pg/m sheared and denat ured
chang@alal‘mﬁf & pfomnBNfe, tads ebideevati 2batmihoraviinsutietitfitisnsweriysertions that

do nob B R AT 7 he BT e Bavbbit BOG U HERSE, typicaly of
one td‘at@lnt a(mdmmracgd@,t giab biminag encdriescyl-tohihalwixtegsehandah ds an amino-

termlng&nie rqulrg;ebrlegltdble n%gﬁ'lraﬁgﬁlgelﬂﬂ%gg%gr Lflng)i gg{?%&%d@sldues or a small
extendibiC 20 Fadleged auhfedm@bm b tc:h@nglﬁg” Rétedhangt er asdihérsiuhdtioal bych as a
| hvv?%h % three tines g nut es using 2X SSC,
poly-h5ligins SpRt B FHSIERIA %P'taree P"eaa ! ‘B@ B (very | ow
Eidmm%%}tbnsém&%epétﬁfsﬂfuﬂm&/ afd vd!tﬁﬁstheagroﬁgcbf( bese amino acids
ency pr ef erably at

(arg:ngltta: {yﬁlgglﬂ%;{) h:stﬁj(y} ﬁglglpeq,ralﬁp)ﬂcgﬁ (g@%é‘ﬁteic gpl%@@ (aspar{lc acid), polar
armino( 46 WRAhEE SHdr hEGenaNe), hﬁ#@fhoﬁl@r@mlﬁb Géfcﬁfsafﬂé%m%t isoleucine and

. least at 65C (hi h stringenc pr.ef er abl
valine), @ggnatugtany@@a@g% F}Peﬁ’b’]@ﬁ”@?r nﬁ)é@ngp)and yrosnne;_—)o@n%ﬁa@lfamlno acids

(glycirR! aRemeVBEHR BirBoRRO Uhd k9tAiBGhe0t AGE® 4’ @@@gﬂ’tut@@s which do not
nucl eotides in [ength, stringency conditiops ar

genergir411eB PG PGS A RIKBAEE o Ietgrb P iEsa dpe bednter example, by H.

Neura@8hd TILPeSLE - torlr i/l 7aE | BBedts, %Q@@mécbrte@s an@wt YdRC The most
bel ow t he cal cul ated Tm usi n | cul at

ca
commgRly REHHEY t 8<BBNgeM 38 &'W@@éqﬁwe( fepsiu, PTB%%@dl%@@)bfA’a” hr,
Ser/Aénhnsa}d@én gaﬁda MyAmcﬂnﬁ@/ A@@i/P@: ILgmgf AISASABL BRI VP RaMiu, and
Tris EDTA, 0. 5% NP- 40,
ASWGWX Denhar dt s sol uti on 1 nmM sodi um pyr ophosphate, 1
iﬁ“édiﬂ@nuf@ {}E@n@(ﬁ’@érﬁiamﬁ@ﬁﬁ{@Eéds Onch-sDARIP . ar@iRgl Ridd ®Uch as 4-

east RNA per follow n st andard Sout hern

hydrogypi &Y g, r@gNﬁ?%@édlcﬁ“é% 2-aminoispi3fyrigtasit ispvalings a0 iabRadpehy! serine)
may b@@@ﬁ&tltéﬂt@d NHCLRRbI 85 rdRiBBAEh W @-’c?é’é? b&%é;ﬁl@é" A lmlted number of
th, the carrier material is washed once in 6X SCC
rion- C%‘ﬁﬁ%”ﬂ"‘@ﬁl%@@@@dﬁ amngriapids &t ARl nphveeeded dry ’qhgrgepgnc code, and
unnatd?‘é[%'ﬁ:ﬁé aH%é %3)63% %%tﬁ}te@%rta‘f)mﬂ&gc@%%éshe LrRk&H ah&th acids”
hi rd aspect, present invention
have tp@pam@gm@d)ag@q pfqt@n &vyn gsls,amcgorclaﬁy@ra shegicgl structure in their side

chain Qoﬁﬁ@eﬁﬁ?rbmeth%@ R3tthé WkdrRRrd Qr‘%‘ir%t 50fs, aANH=Qlra) Qﬁ]ﬁ]‘bt 588 can be
one or nore amni no acids EQ |

chemqu@y gyntepsizedpangoreerallip arp cmrcz%&@vp@bmamg :no@pj@ pipgcalic acid,
thiazoime]c%rbc&lﬁ@ dckd, N@qﬁgo et |3Darm%th deDal'NQB]B%xm%Qproime
NO 20, SEQ'ID 2 SEQID NO 2
@E@qﬂwlwdhz@miaia qcﬁbcnamaﬁ @y 6f Wmoﬂur@ége tth@rf@@fphyswo -chemical
properti ésedﬁﬁ@k%bl%pepﬁﬁbQQr@éﬁe%d At exam rr?l@aé‘igﬁ'% g%fdeci”%fn g8s P @hiprove the

I's conservative amno acid substitutions
thermap stapiityed theoprdynamaite ddiendie ssibejrite praaiicty ceepge thetmboptimum, and
the likd ol di ng and/or activity of the protein; small

deletions, typically of one to about 30 am no acids;
Essantial aafine- ages ciar B@(;nar@’érrmlmpﬂ@(t@nsb@n@en%f@@haa@Ordmg to
proced@Fbs2hBRn LR W r MBLdN %@' g‘ge iRk u?nutg%e?@is o“'%lgrﬂﬁe scanning

peptide of up to about resi dues a snal
mutag@;asasngwwmgh@m fansh Wellst d98BurSClencat 248h HIB1cH®ERYi ndp the latter
technlcﬂ%t sﬁ%ﬁ!@rQ nﬂ{?gt fRETard YRGHLQIY 1S4 r%§|dﬂe in he molecule, and the

[y ne tract, an antigenic

r@SUfabi Aty !ddﬁamlns are ’{estEstafntplb@@goﬁl @cmtér(vatuaréﬂmlcrob!al activity) to
ldentlf)ﬁé’rgﬁh'atclét e Hﬁesafh%]t \Met a’ltfeaittg ‘B’hegéd? Ul@/ & ts»g ﬁgdcl:l d‘?{:ﬂ g&: also, Hilton et
al., w%ﬁsu»@ﬁ@’gﬂh@@nﬂé? a4ﬁ9d fa?rﬁ)a a'Eﬂ@aEﬁcﬁlV@ sheiotijhe puivare fa”nﬁnth@r biological
interaclén gén Ea 'othearﬂ%’t@ferniﬁ”"IQ{ii bgjﬂ zé‘ﬁ' Elsi be‘é;rB&D%b'a% c?éi'érﬂﬂﬁed | by such

acid euci ne, 1so valine), aromatic am

aci ds (phenyl al ani ne, tryptﬁphan and tyrosine), and

smal | am no acids (glycine, alanine, serine, threonine

and et hi onine). Am no acid substitutions which do not

generally alter specific activity are known in the art

and are descrl bed for exan‘pl e, by H Neurath and R L.

A PN N — -~ o2 A o o J e



Single or multiple am no add substitutions can be made
and tested using known nethods of nutagenesis,
reconbi nation, and/or shuffling, followed by a

rel evant screening procedure, such as those di sclé%?ed_
technidoys Res dhaglesr Onsagmetin dresanaice, 1988allogeambihe /94PN glirggion,  or

W, B8 i ih RS0k tati 46 Behta@Ghie UpAnSBaids. See,
phetoa%g}é%ff@%;’ %%@F %%ﬁ%h ng@&%%gllutzag'g&zg& %t he? nmet hogsé o
for exatriuid, dedtoshe aliseRD3, Sclende 285:r3BB-3RoRwitpeRal. pi¥gge. Mol. Biol. 224:

Isplay (& 9. 50- BL0BBEBY essential amino add
e00-00 Wk Rler G 1907 FEBR 3, BhorRp 9 g [LAREERN essontial amino aclds
can al92be6RR4ARd foml anelysisnefdideeiies dvithu pelgearddes WHier BipsFrigted fo a

et alL 986 Gen\? 46,145, Ner et al, 1988, DNA 7:127).
polypepjitie ASEHEEIYS LRUFYITURY net hods can be combined with ,
Shrigith-oF hroltigla parhino aartio reabstiutins eeni bey madenadd tegfed dtség known
ctjvi of .cl oned.. a i y. ' e ;
et it Tl SAROE SRS VR85 cERARE8ecning
procedatd, sueh gothppepibtides) naReldbaare@lsarearetiSuasi 98e Shiggge 241: 53-57;
. cells and rapldly guen . USd S d . HA.
sovio 518 B ARELE L AR AELE R AL SRR TR or wo
95/22606. tdweel metictianes @i bodsad thehkde @vionpraaei RER ehabgedisplay (e.9.,
a poly I de of int ] '
Lo PORAIEE 5B, ELEE s ol PR Ao spoezon)
and re@h-APe@6d Fhusigbaédis (Ddrbysire de bt i96BSCamitor4S; heeet #/or1§88, DNA
of amino acids 1 to 49 of SEQ ID NGO 2, SEQ I D NO 4,

7127)SEQ ID NO'6, SEQ ID NO'8 or SEQ ID NO 10; anino adds
Miteget@siefshBERy | PeliRdi2car HBEGoIMBINMD, withy highi-hcouating!, lautomated

to 48 of SEQ I .16 EQ | D NO ] :
sl il B3 AR R R e P M g o
cells. MAutREQIZD NG, 24le@ndsnpatdasdetativlpofpeplidesd TarNDe 26covered from
amnpo acids 1 to 59 of .SEQ I D NO 28 . ¢ v iPT
the hog,ceﬁ%g@: ‘ﬁp@fyeﬁﬁﬂij?@ceé{ Usfﬂﬂ'ﬁ%’bﬁ%é‘? renreﬁgfﬁ?/ ?07&19 r?ortf ﬁeéé ﬂ@tﬁ’ods.aﬂow
the ragdid @%t@frﬁhéﬁbnaif D BiipdBtant® bkinpiviefiaraabiy acit residuesSn apohpeptide of
refera

ereoB sy o oo SRR AR Y sy B erably
Teihed] MBAber of BRirealcthapstidesns tieltfiesiamdéninsertioas ef
s v et SRS RS B B oAb i §igSBeg ip Nor sea o
NO:10i nvention may suitably consist of from1l to 50 am no
amio 363 B St LRI B A BB BENEE,, eoher ahn ), 320
amino &%teASH 28 oflges INOaeNEROND AND:AB gr SIRR.IDIND:adot her - 16-
amino acids 1 to 45 of SEQ 1D NO:22;
amino acids 1 to 49 of SEQ 1D NO:24;
amino acids 1 to 44 of SEQ 1D NO:26; or
amino acids 1 to 59 of SEQ ID NO:28 is 10, preferably 9, more preferably 8, more preferably
7, more preferably at most 6, more preferably at most 5, more preferably 4, even more
preferably 3, most preferably 2, and even most preferably 1. _
In a preferred embodiment, the polypeptides of the invention are defensin polypeptides.

N-Terminal Extension

An N-terminal extension of the polypeptides of the invention may suitably consist of from
1 to 50 amino acids, preferably 2-20 amino acids, especially 3-15 amino acids. In one
embodiment N-terminal peptide extension does not contain an Arg (R). in another

-16 -



enbodi nent the N-term nal extension conprises a kex2

or kex2-like cleavage site as wll be defined further

below. In a preferred enbodi nent the N-termn nal

extension is a peptide, conprising at least two Qu
embocﬁrﬁéntaﬂ’ld/r@fermmai &Dynsdon con@isesl arles? duésx2-Becteasganite as will be

deﬂnegé‘aﬁm{c@éowe enS| nﬁéogﬁ [%Bgrglﬁ\get\l r Hga? efx%ng‘éw gga peptide,

compriingest ié&ﬁ&wo&l‘uig Mbct/blro,da) {13 ﬁnmyrmldorgyzdmﬂ sm%as@@ N-terminal

ex‘fe”S“‘@e‘i?é“péB%keS’:gé}é@. gﬁ’e'rlpgl i esgwlel)%egn%&g% o %ﬂj S| ?gg ar e’

di -basic recognition sites (i.e., cleavage sites)
ound between the pro-peptide encoding region and the
Kex2 3#¢%r e regi on of some proteins. Insertion of a

%@&251@3 ‘(ﬁeeoé g@ MEKGdsl ih IEBizgrhéleg el 85ned:e7 tGeddelasesiemic Press

Iné 1§90)t ﬁ%nﬁ?\,@gcﬁ)éﬁ% n&gg% %@(é%éég ;F lg‘ldoﬁ){gé[ q%ﬂ&xgﬁf;g %‘%esssarrégdl basic

recogrifti $RE . PEBARIGE sASH el amthedreths pro-peptidk entdding region and the
context of the invention insertion of a kex2 or

maturgaginn ¢fisamginrleingsul t in the possibility to obtain

IRLEBMRELa AbxAsitLh AkEkPRE stk PAvd M doRBinN=ke¢ Bdrakhown to improve
extension resulting in an antimcrqbial pol

correch EnAgPRPRE@TIBEPoPPEIEb ApdRT SHMPERIMENECHERE rSéte'\é%g‘;&‘ﬁfé%ﬂ” dpreased

prote]rﬁm,cﬁ oM@ no acids 1 to 49 of SEQID NO 2, SEQ ID
NG 4 ID NO 6, SEQ ID NO 8 or SE(Q

Rdrasorierst s ‘B‘Fer@E@g’WS@”‘N@OiE k§¥< 8ES Pﬂkﬁé'\;%w?sh%mn{’?& possibility

to obth¢ bl@§vé‘geté% L reh J%%@oh ki INS: l\il-férmﬁg@ﬂt@lsm réSuliig iBER dnbmicrobial
;. am no _aci to 45 of SEQ ID NO_22; am no

poly;}@ﬁ&@@jaélmg exendecon CQEQﬁﬂl@nN@f@maféFﬁ PRYPEEHSIOWN PS4 of

amino %’é@s'ﬂo'\@ 3168E©ri[)5N@ QOSEQ' 1Bsnd: 4t eeBIDato BEQECDONGOZBor SEQ 1D
Fused Pol ypeptid The pol ypepti des of the

NO:10pr esent inventi on aI so include fused pol ypeptides or

amino ‘éb}%@‘d%@h@ ofrls%t:Pi@ I@@HER#@E@@NOTMVW ch anot her
eptl e is fused he rm nus _or

amino @Dlldé rTrFP et SEQ WeN%dIBy%%Qt’pd\p 6§ of KBS 'H\h@ﬂzp’on or a

amino Eﬂgr{qat%totp%g@p;fDN@szused pol ypeptide is produced by
fau5| ng a nucl eotide sequence (or a portion thereof)

amino géfige di a9 Hh SEREIP We1tpept i de to a nucl eotide sequence

ammo(a@(ds% Bouidr @R d IpANE2h) oof the present invention.
Techni ques for produci ng fusion polypeptides are known

amino jagids Ao £Ptof SERYID ME@128de 1i gating the codi ng sequences
encodi ng the polypeptides so that they are in frane
and that expression of the fused pol ypeptide is under

Fuseddtplypeptides t he sane pronoter(s) and terninator.

PRULGES Rl 8 RERLLIR 1B N SsSMHIUTEGLAR By dptited bY cleavable
fusion polypeptides in which another polypeptide is fused at the N-terminus or the C-terminus
of the polypeptide of the invention or a fragment thereof. A fused polypeptide is produced by
fusing a nucleotide sequence (or a portion thereof) encoding another polypeptide to a
nucleotide sequence (or a portion thereof) of the present invention. Techniques for producing
fusion polypeptides are known in the art, and include ligating the coding sequences encoding
the polypeptides so that they are in frame and that expression of the fused polypeptide is

under control of the same promoter(s) and terminator.

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



A pol ypeptide of the present invention nmay be obtai ned

from m croorganisns of any - 17 - genus. For purposes

of the present invention, the term "obtained from' as

used hei-ein in connection with a given source shall
genusmreBer puraesashe’ thel ypespt indentinge Jitet®rBy ohlaingd | fest' areused herein in

u bieR" Cohalmbde 1R 8o b&'a'fﬂiaﬂtt'd
comeE LR i, UReB SO D Ipte R SO B By e
sequenos Brirediceirbydhpsetiree ety a§§e@tiﬂ whise the hygregide @@quence frOm the
[
Sourcé; Q% %@ﬂlﬂé%}%@ % 9 pYe%er%:oéggrEStbgt%tp%gfgéﬁc%dcﬁtam?deﬂ%m a given source
is secrretta&e)dtnaoeiltﬂmy be a bacterial polypeptide. For exanple,
: PO oy

APy BERSR A BN 1oy ATLO TSI LY BB For ramte,
potyp@ade hayseak kadno phsstmesbac%aeh pdiypspiideysushi affteeﬁa@ﬁterwlypepﬁde e.g.,
a Bac@%%'a%%}éﬁgﬂ’%ﬁg?rw Bagl }/lg lﬁlﬂgfa% g,gél? EJS bF llslaldﬁ! c;r u[lans Bacillus
coaguténeh@em:lfuerimtss Eﬁaxﬁu$ Ienmsr@egﬂtuemcftﬂwfom«sﬂdcw'gs megatenum Bacillus

stearo, I'tfeﬁrgavﬁo ug,:]go :él ‘ﬁo?@lﬂ] B%% gjgcﬁf% tslvldgrg!%ﬁesz 8&%}3%@% lArUaSStreptomyces
polypaptitly,pe pt, isd SfregomycealiBiane pir Biyapésnitcey imaims's @olypeptide; or a gram

g 6 S e 5 R 0 KRB BBl S BB
Rsmiu,d)@ﬁmtﬁ@f $ie ppekypepditide. may alseAbepaI fupepticigepfide, Fead more

prefergt?.m Se ng&\%‘i@ﬁﬁ?cg %&gﬁn‘ggﬁ’ﬁ pc,%lugﬁl gfg ggt;charomyces

Sch/zcﬁanﬂtad@nydélsuwv eYaromae olyBegthiea, or Saomh areﬁe’r‘yblesa filamentous fu ngal

ot RSEES D8 RS o PP, GBIt

Fusané)\ﬁf emarmcum Magespgirthb,usjucor bpbsispllfhom [Gosplioeetic uleurospora,

Paec:iwg%qs ?ﬁﬁ?ﬂ’mﬁa%@@%ﬂ .Sfcﬁlég}eﬁ}gumr\g%f %):%\%%g Hte?rmoascus Thielavia, -
TolypdRaefinh, @MIeesoddneaipoiybéptida)  Pi r onyces Schi ZOphyI I um

Tal aro es Ther npascu | a via, . Tol oc ad

Br arr DRI rEPgEh y fEpt reePlce s) e SEROFBADGR: Covisbergensi
Sacchafipgebs thgopghy pestidaring/cas Safisdiaicary CcSaccharomyces  douglasi,

car Isberg};n& s, Saccharo es

SacohSEEBAT By Us SITETET CodoasEna: ST EOTGay YIS Popeptide
havingSatiehaosiayagsitk| uyveri, Sacchar onryces nor bensi's, or

Sacc aro es ovifo ept.
gn?r} &L ré?éf jed a%stgeg{ . ttge pg@pgﬁpﬁ ignsgt ggpergﬂtée éapylgatus Aspergillus
awamés, pﬁ@bergﬂlb@ @:théit@@t M@ﬁergﬁuﬁ%é’tﬁ)@er Qidpeksiuac jalpeat;ws Aspergillus

mdulazﬁ%e,% GggiusAgigg{cg? %@ﬁjsspgggqec Sussahlgjrg tucf (i)z plgusgnum cerealls,

Fusan’[)md&ljo@ﬂﬁeﬂe%@ RIs@HlimUsimbraer Fubshes @lrédvﬂd%r@tny Fa€arium graminim,
Fus um bactri d| oi des, Fusarjumcerealis,

usanetpvo R quﬁ% Ftﬁ@‘ﬁlln? lﬁ?ﬁglélml m‘ﬂ"ﬁﬁﬁ“”ﬁ%%ﬁqw F%sanumm reticulatum,

Fusari@irabé @Al BiariftSein BURIgmaFLSuHIm EASEdHroum hﬁls@ﬁ@ﬁm@bmmchmides
Fusari um negundi, Pusan urn o %ngpga Fusar

|
F ”Sa”t’%’t‘?%q”é‘i’% Fysgsdim Qrasyeie e e%’B’r‘ilBﬁrc’y "drym venenatum,

Humicblds aﬁédﬂéﬁss aAHERFIN O UBhudmesal | M[Pscfrp PN di] Q\h}lfdelf@ﬁﬂhorﬁu FRAmophila,
urn sul ureun?é Fusarium t orul osum Fusa

Neurogiarg FsRa o & W DE(RERISIHTY HERLRRR N gt &richoderma koningi,

Trichob&$®d BRGib At ES)! ﬁfchéc%lr'ﬂb ROSRI, OMIESHoBHBE Siride polypeptide.
Mycel i opht hora thernophila, Neurospora crassa,

IPARPEET PIeiP SLATASE b JEmaMPeTHIe I Gaet REICHE AT RA RfyPeptide, e.g., the
polype-'p_fltiéi Bpee"dfﬁj KenkngED, iDTNDQfﬂ@m e NoRgY Isantmt@ 8NSEQ 1D NO:10,

erma reesei, or Trichodernma viride po
e 1N e TS eie s e A Db bt AR ABTAS: s o
NO: 22Aeem IO @: BB ERADReDYRER EElg D Ricg2s, the pol ypeptide of
SEQ ID NO'2, SEQID NO 4, SEQ ID NO 6, SEQIDI\IO8

SEQ I D NO 10, SEQ ID NGO 12;18EQ I D NO 14, SEQ |

NG 16, SEQ ID NO 18, SEQ ID NG 20, SEQ ID NC122, SEQ

ID NG 24, SEQ ID NO 26, or SEQ ID NO 28. - 18- It

wi |l be understood that for the aforenentioned

speC|es the invention ~enconpasses both the perfect

Y T .. a o o o oy



The present invention also relates to isol ated

pol ynucl eoti des having a nucl eoti de sequence whi ch
encode a pol ypeptide of the present invention. In a
_preferred aspect, the nucleotide sequence is set forth

it WiISEL unBeMod, th&EQr kil MorednerBbted Ebd¥Asb theSHEtRNNGcZmpasses

SEQ | D NG 11, I D NO.,13, S I D NO 15,
both @E%Q%CWE?WP@;%@ Al otiL] 3@%@8@% SRUV g@s» 9. anamorphs,
regard¥ds 23, thesgﬂcle@ By which FRQ drPkR TThdde AaRENEThe art will readily

ferr aspect, the nucl eotide sequence is the
recog'ﬁé? {hedd %Méﬁ?%@‘a@@&wﬁ@[e%gu on of SEQ ID NO. 1, SEQ
$tﬁ%rﬁpo3 the%@cégeae@céré reﬁﬁ@ éc@ewﬁg to 3@;3[15110’\'@ 9 nuﬁ%@r 0P cutture

NO 13,  SE
CO"GCI%SI\@CPQB Q@Ecﬁm@'qﬂ@“fz@e %sﬁvjeu @" 3(A9§§ég I’wtﬁ@ez%am@wng von

Mlkroﬁg&tér%ﬂ\'@naheﬁhﬁur@ﬁ eSSBH tﬂl%@)m(té?ﬂaéibﬁféa@nggﬁﬂjé\%ﬁ@r‘melcultures
cl eotide sequences whi ch encode a pol ypeptide havin

(CBS)t W@daﬁg%ﬂfﬁ@ agsgisEnservise Beleny Suliee2Co m DNwdhern Regional
ReseaTcJIfQCent I\IO 6, SEQID NO 8, SEQID NO 10, SEQID
N014 eEQ I D NO 16, SEQ I D NO 18, SEQ
E@W@@ Squppnypmdzz m%@n@mﬂ@e@@n Setetaings! Nomp ethasrsources
Inciuda%%lblgol'\@n%ﬁws %BIaIéEIefré‘{ﬂt r'ré&t%ep(;é gy PSRt kg 5§’(§rﬁ/9fer &’@%‘iﬂmg the
fer from SE 8 NG 3, S
aboveTngzrm@nqd PISEEs. | eg@lwesgggspigtlwgoormm@frm q@ura@@yrza‘ts are
E 9 I
well khcﬂ/m %%IO al?BQHSeD B@Jc?eott@g%dgﬁhég(g%l {!I)Dbtﬁloﬁ%%?b{/fp '5’& screemng a
gemﬁbff qrh@%g’@f@b’a@fy86@“@“1@“'@”@@1’@@”*%0o@é’ICBTﬁeDCﬂYIé@@ﬁtde sequence
V. S
encodInE £ %I)ﬁooigie Hsaé @le%ﬁ %t%c@eos g lec%é‘%ﬂogge?s)o tht,SEpQI)) chgQ ks can be
ISDIateg‘,EQC[ODetN@y jgj_IIZI CRIT S, qI:gch sgqfq]lljnmn is thc:gg(gf |omhnary skill in the
| D NG 21, SEQ ID NG 23, SE
art (Seggébsa]%%%&gégpfg%gl\%ﬁ “whi ch encodg fragnments on

Reppepiisiagmithe %@emtw’nmiiqn algEDciude NEed poSEEPidps NDcRavable fusion

B g

polypepfisiener FagmMeEQheEHO: Adusast PSEBPLTE MOPEBIUceh Ay THaing a nucleotide
sequeﬂ{ét o%g{o%nather%gﬁue\ﬂcgé?n% gpother ;Fkﬁyod%f%g&é;fbt a nU(\fISB‘ﬁdeogéquence (or a

ates to t ant unuc conpri sing
portior| gsoflopiethmpregeand inventianhe Tedinigues ol grpétptlmgjélswwcmg)epmdes are

SRS ol SR P 0 R o3 B ufPo v

they arepnN@MS anGER! [ERoNEsieT of SEGUES! NOYRHdSEQUMErNOnRd), of the same
promot%ﬁ% 40 NOHRZor SEQ I D NO 25, or SEQ ID NO 27, in which

t nmut ant nucleotlde sequence encodes a polypept|de

whi ch consists of amino acids 1 to 49 of SEQ I D NO 2,

1@%@: NO 4, SEQID NGO 6, SEQ 1D NO 8 or SEQ ID NGO 10;
PolynuZidsl & 1 5o 46 of SEQ ID NO 12 or SEQ ID NO 14:

Téilm peserti thgertticnoald8 wfatSEQ DN 1ojynSEHeridesNaI® er nucleotide

YRV TNSIEA T LN S —

nucleotife SEQeh NEe2&rthan S& oNach, GEQLID WOSH SEQ BEROLD SEQ 1D NO:7,

se 14048, seg b TIB1ESR B85 et 0Lt eqeh BB sec o

NO: 19,aBEQal‘[d N(BLQII UBEQ HbINAD: IZB,I’ISEQOI{’J NENRFI or BN, ID NO:27. In another

ot EBRLE TR LS B O 3,80 OB RSESD L0 o s
NO:1, BE@eiﬁl NOXB,f 3 IBudh: 59 SEQriic NONA $B0 1beNefd, &H@ I NO:¢1, SEQ ID

o5 RS el A0u.R KIES S e AL o2 s

ID NO: éét@c&E@ iio NS 2 DNAR & paegafﬁnh\ﬁemm hiss kacetpsdged cludikaiide sequences

which B4 ERNeSE e Rl artufe S Seunes o sE8 INS bt o no,

QG her nucleic acid anplifi.gation procedures such as

| i gase chain reaction (LCR), ligated activated
transcription (LAT) and nucl eoti de sequence-based
anplification (NASBA) may be used. The pol ynucl eoti des
nay be cl oned from a stral n of Aspergl I I us, or anot her

- T |



have e degree of identity to the mature pol ypeptide

codi ng sequence of SEQID NO1, SEQID NO 3, SEQID

NG5 SEQIDNO7, SEQID NO9, SEQ ID NO 11, SEQID

NG 13, SEQ ID NO 15, SEQ ID NO 17, SEQ ID NGO 19, SE _
SEQ IDDIONG, 3EQ IBE@BPSEQ RO IEGED NG5, S6rQ SERNC: 3, eGP NO:16,

seq IR BLSERCE B St Bo0d SeeER NP M shn BRI, or sea i

NO:28noctheotatdespolyb8pide B&E0HWhBEQITeDNG JAQ ISHQ:1,.CoH@IA 8I0:3, SEQ

o oS Ut S 7,677 o R D BT EER1 B4R e sec

D NOMYG ISeEat iDieS: T:B5$ECDID2EQ® A3f SBEQD fmfﬂlﬁl 280 IPUEOR6t pdBisQ 1D NO:27
121 1 25, n
oy i el BRPE by ek oot by BPET Loy Dph A felaes o

Subse@ﬁ%ceﬁﬁf SEQr ef BoabISEGLD N@aﬁtS%% NTbb eSIf)@E!DeM@ﬂI PE&LID NO©,

sea BFRRG R 19 Wadbr SEBOM NoMle. sER I ARy abERe gl sEQ 10

NO:21e8EM MoNE:23r sEeridi@ 2381 ol RGUD 38927 ahidh mnstdepirafresrabbySEQ 1D

o2 S| il BRSPS B o8 0 o s o

NO:14$ SEIEIMCROEN®; SEONY ROp@| $E@HDI 1d@:20f SEQdDN@SENSEQ 1D NO:24, SEQ

i nven essar e. synt hesi s of
1D NO£6} 9?)%’1:3&?9@@&3@% ¢ any ng}%fﬁ] F“g M5 the pol ypepti de.
'ﬂmﬁpie%érﬁlﬂ inGaHEeh aMd R)dtys & Fidtat ‘poluautibstideel copemiindeat least one

refers to non-natu aII occurri t
mutatipfy 7, {8 5ETee. PotvReE ep%ﬂ Hgae %a{ﬁ%%ﬁ@ %Ee%%\’o 3, SEQID
NO:5, SED Meeiced SEy | NOW t BEQPDINME Pl SER 1D Nib:ag eSEQNDMONS, SEQ ID

o7, BB GBS S g2 R ELAbP RN pSh b o7,

which iHeembtekenucHdedey Sdduante seMdens @oRpabiilde wensionsistsed on

amlno:gg%gﬁgxltﬂrs%g%é@g[an che Ebﬂﬁ l\icsgf %&%B%E%&E@E@aﬁ fpor SEQ ID

NomNOB SEQ I D NO 5, SEQIDI\IO? SEQ ID NO. 9, SEQ

SEQ I D NQ 13, SE 15, SEQ ID Na 17, SEQ
ammora@dﬁlétﬁlée OEEEQ 1B Niey 13 pr Dll\@?Ng) 23, SEQ ID NO 25, or

amino vEds Mo ¥@o2 BECEDING: 18, sgasnmmgar sherneaefo:2and/ or by
i ntroduction of nucleotlde substitutions which do not

amino grids 1rip de of SEQHBtWér2ani no aci d sequence of the

ammol@@idsmetau%esguﬂgde@ 2y the nucl eotide sequence, but
corres to the codon usage of the host

&“mo6PG§ﬁﬂ§ﬁﬁPﬁ§gﬁde«ng‘Hioductlon of the enzyme, or by
amino BidE ady ebicPBERS IDNYEIxg0t | de substitutions which may

ve rise to a different amno acid seé:{uence OS@ZV .
ﬁ%@cawqa%%éw%iq BRIaET ohalene Gt PAYIUSIEREYS EEIUM agrelypeptide are
known€inGthe Ex‘?r%deﬁ)c@@@ i§09§ﬁbn ??cﬁrﬁtgiénﬁm@([@h&ﬁspr@;ﬁhrm from CDNA or a
Purification 2: be ap %%rent

combinHigschaRP. | 406 KINPReT i PERBCIIERS LA PRap oRerigy from such

genon*i’ce[}mﬁdt%nq}ét&fe‘é%dt Bg HS9jsPRINE Wl kidin ;ﬁcﬂym&@sé WR@h ir@ttion (PCR)
of the molecule and still result in an

or anthefy seenag. of MrprEsiesi IPrarissi G isted SuBing: GNA Gagrpgets with shared

struct@éitfbﬁﬂufféé ofed hey. Pmn)ép.@tpéi' desgneodes dya@r Megloatkesd Application,
nucl eoti de he invention, and therefore

Acadeﬁw*e¥gqsg.bn~lw NGtk S@tﬂeégpcl@l@ agidmnlification RroGegyregeuch as ligase chain

reactldndQDtRS' fdategCarflan HtRnBERESAUNRT) kB InidkediBie @kduence-based
as site-directed nutagenesis or al ani ne- scanni n

amphﬂﬁ@fﬂtﬁg@%%% paede wsed. | TouRAYAYIRafehaAers longggem A strain of
Asperg%‘?dse BEEncAhét or 198k ol@ﬁ@m ah@ it el 8tdrBsie tR&NBE 8H ilelic or species

tions are Introduced at every positively charged
Varfan’frfé‘gh@ elypaptidh eneRIMECTEOION CAME RUKEOHR SRAUEAES Ut ant

‘mé Seid R Sn@hforl 888 Rt SNHURI:EHRRIRNINg Hubblide $&uences which
dentify amno acid residues that are critical to the

act|V|ty of the nolecule. S@es of substrate-enzyne

interaction can al so be determ ned by anal ysis of the

t hree-di nensi onal structure as -21 - determ ned by

such techni ques as nucl ear nmagneti c resonance

anaIyS|s crystallography or photoafflnlty | abel I'i ng

o o o, A NN PN o ~ e PNNSS N A N



(ii1) the cDNA sequence contained in nucleotides 1 to
297 of SEQID NO 1, SEQID NO3, SEQID NO5, SEQID
NO 7, SEQ ID NO 9; nucleotides 1 to 255 of SEQ ID
NO 11, SEQ ID NO 13; nucleotides 1 to 255 of SEQ ID
have N@dtbe oSEENIHDIING: baturShAybEptNe cbding weqlepot DUBSQIDIND: 1, SEQ ID

o 3E0 N8 SEoREST, SELEPNPHERY 19 T e T NGo, sea o
NO:15) SHcedd iNtR$7,1SEQ I92N00d, SEQ IDINGK12BECOID NQi23F, JSER 1D NO:25, o
sea GEBLETER. A NeShErb b b et 8 Ny Bl sea o wos.
SEQ PR@:7, ssemall)a N@se,ldﬁ{cie@adbshgataeitm 255 of SEThéD mce:sgnSE'Q ID NO:13;
nucdyVer b a8 SE5E R AN AT g RO B Ebgages 1o 0
252 of 8BQ IEN O, nd®gbides Hisghe 28V gt SEQr lDlNQ(Zﬂjlrghleotldes 121 to 252 of
sea NGy SondLl.ons, bl (4o WSkeat des 18 o, 2eranly

least @Q h@ré\@e@aralﬁl&ﬂ@t @Qlst deB, kble tpﬁlaf&’éﬁiytﬁt E@%Q?E% N@réhreferably at
D NG 13; nucl eot. des 112 to

least 8@@@ m@ewfffzabwswa%f% V570 AIRLTERN AuBes g D STg preferably
at 16aspB8% %Wo@ﬂpr@@#@dlﬁ@ﬁléﬁ@@?%d@ﬁt@ DENhcSEQ &xiNOpdPpeptide.

@E@Qf@%}ogg}?%ﬁé@@@ ég%]@%;qséﬁcocllmg a po%ypeptlcre &%ﬁ!e%%sen?mvenhon
may be necessary for the synthesis of polypeptides substantially similar to the polypeptide.
The term “substantially similar” to the polypeptide refers to non-naturally occurring forms of the
polypeptide. These polypeptides may differ in some engineered way from the polypeptide
isolated from its native source, e.g., artificial variants that differ in specific activity,
thermostabitity, pH optimum, or the like. The variant sequence may be consiructed on the
basis of the nucleotide sequence presented as the polypeptide encoding region of SEQ 1D
NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ 1D NO:7, SEQ ID NO:9, SEQ ID NO:11, SEQ ID
NO:13, SEQ 1D NO:15, SEQ ID NO:17, SEQ ID NO:19, SEQ 1D NO:21, SEQ ID NO:23, SEQ
D NO:25, or SEQ ID NO:27, e.g., a subsequence thereof, and/or by introduction of nucleotide
substitutions which do not give rise to another amino acid sequence of the polypeptide
encoded by the nucleotide sequence, but which correspond to the codon usage of the host
organism intended for production of the enzyme, or by introduction of nucleotide substitutions
which may give rise to a different amino acid sequence. For a general description of
nucleotide substitution, see, e.g., Ford ef al., 1991, Protein Expression and Purification 2: 95-
107,

[i will be apparent to those skilled in the art that such substitutions can be made outside
the regions critical to the function of the molecule and still result in an active polypeptide.
Amino acid residues essential to the activity of the polypeptide encoded by an isolated
polynuclectide of the invention, and therefore preferably not subject to substitution, may be
identified according to procedures known in the art, such as site-directed mutagenesis or
alanine-scanning muiagenesis (see, e.g., Cunningham and Wells, 1889, Science 244. 1081-
1085). In the latter technique, mutations are introduced at every positively charged residue in
the molecule, and the resultant mutant molecules are tested for antimicrobial activity to identify
amino acid residues that are critical to the activity of the molecule. Sites of substrate-enzyme

interaction can also be determined by analysis of the three-dimensional structure as

-21-



(ii1) the cDNA sequence contained in nucleotides Ito

297 of SEQID NO1, SEQID NG 3, SEQID NO5, SEQID

NG 7, SEQID NO9; nucleotides 1 to 255 of SEQ'ID

NO 11, SEQ ID NO 13; nucleotides 1 to 255 of SEQID .
deterhifed by SSER tédPnCed s robi@at Dabi@ttOresonesice einalyeis, drystallography or

photo@%@%%bﬁﬁg See1 o %%S%gvgggéﬁ.gﬁggf&%nﬁ%zﬁ% gfngthh ot al., 1992,

Journamlﬂ,&ﬂ)ztdudﬁ81010§y@2328999%4$ﬁ®dd§)ef\@ #.7198%, FEHIS)Leers 309 59-64).

e 2o bl M et 8 s o

the pr@@bmplﬂ@éﬁt[dﬁ arh ﬂ@bﬁmié Oh@drobivadtrimuzincy |CbMdltECN$Q lbeiferably medium
id Constructs sent, | nvention al

String iy P ben Jhbe: Erefey BRabr el SO R hyidqns. even more
preferhﬁl?'h@h@ﬁnr@%h&ﬁ bedRRhE dRdehodt Bef@EBIS @Bty Highetfihdemdy conditions with

0 ro TR i Bt SR SBE Y ShaloLEts§q B, sea

ID NOSati t abl e host cel | under cond| tions conpatible with
the control se i sal ated pol ynucl eoti de
”UCEe@WE%&‘[%@? @%‘Eﬂﬁ%ﬁ%@ Nge! 1o BERHE Wééent i nvention may be
nucledtBs By &f 25h cbffBEﬁD waNDetsy seh inays: 17 ospamings 1 §;0r
expression of th ggol )e/q%eptl de. Mani pul ati on of the
nucleqiges hik Ieotd fSEQ Kuietice prior to its insertion into

nuclecﬂ:d&?%@foIﬁyof@@ﬁ‘ﬁNDaﬂ e or necessary depending on
ressi on vector. The techniques for nodifying

“UC‘B%@W%&%@% ISERINARSsOUL i 1§ zi ng reconbi nant DNA

nuclediBES 085 1288 Weddq knRwp7A n the art. The control
be an appropriate pronmoter sequence

(i) the, FRVA 8R4 UEBCR SRR ARE IINFISRIGES T ieciSg Rt S5 ByME:ThSER IDAIP:3. SEQ

D NO@BE@J@I@@SF @Ecpi‘o Rorel ynucl eoti de encoding a
ypeptide the present i nventl on. The pronoter

“Ude@é%éﬁ%%ﬁ:@f@%@r@ ‘HhsHQ R NBiEY control sequences

nucledak€ M 1oTesH é‘it@iélhﬁ NeX P, &8sl ennof14 Beqpel Noept | de. The
pr onot er 9/ i g%/:i nucl eoti de sequence which shows

nUC"aCtt‘Fja?nééQ?%%@ ity in the host cell of choice

nuc;edt[egg m%@@; m@@gqm Ng-pcat ed, and hybrid pronoters, and
be obt ai from &genes encodi ng extracel lular or

nm@qﬂﬁ?ﬁ‘réé‘éﬁ%ﬁaﬁ%@m i°es either hompl ogous or

nuclediBEST ® 9BOHSSEQ 1D ). bRt cel | . Exanpl es of
suitabl e promoters for directing the transcription of

(i) atgeEpirieedpl aicand €bdterubiisobkli¢lise viyfadtemndi siPepgucpRes thereof
(Samb@é@@&laal hopd, @uﬁrapégtd@méa'héﬂ%t cell, are the pronoters

tained fromt E. coli lac operon, Streptonyces o
Efzﬁewrﬁéwt@wea@m ﬁ’é‘é rejeipe to igelgiay, pOB@éF'PPU@Sé%PEﬁ?”EId| ky (a) hybridizing

a popdl&?ﬁ%’?ﬁ W@&%&W n(e%ﬂﬁrg) edRaf 'hﬁqhuﬁlgh GhRR} ﬁlﬁ]ﬁ @ir’*ﬁgency condltlons

p ase gene , Baci St ear’ot her nophi l'u
with (;wcﬂ%@m ésgm,g%gf gqaén(wwmg@cmp;a@m ID NO: SEQ D NO7,

SEQ 18BNl i quef aci ens al pha-anyl ase gene (anyQ, Bacillus
[icheniform s penicillinase gene gpenP) Baci | | us

nucieodiges 115@35@I%5&%]&y081g85@§[) N@d3pr okar yoti c
nucleo@@é@ﬁ?&t%%ﬁﬁﬁﬂ\l@wé SEOMRIEBAY! seh BN A97E,
Pr oceedi ngs i'bnal” Acadeny of Sciences USA
nucleofides 3itp- 23323315)‘35%@ MeIAt; as the tac pronoter (DeBoer et
P %Qf of the National Acadeny of
nucleo@é?se%%ﬁg%gﬁ @1@@% Further pronoters are
NUC|90§@%FCF¥10@C232WT Qﬂéié@NOr%oorel ns from reconbi nant
. Areri can, 1980, 242: 74-94;
nucleoBé F43 @ s ISP D! 271989,  supra. - 23 -
(if) the %prﬁ%lebte switaingd ip r;upl@ﬁmie@r%to%?ﬁ ofiISEECID NG: 1 BEQ 1D NO:3, SEQ
1D NOY 8p8rip @blp@é@j@ﬁggnucl ei ¢ acid constructs of the
present 1 nvéntion in a filamentous fungal host cell
are pronot ers obtai ned fromahe genes for Aspergillus
oryzae TAKA anyl ase, Rhizonmucor m ehei aspartic
prot ei nase, Aspergillus niger neutral al pha-anyl ase,
Asperg fats niger acid stabl e al pha-anyl ase,
Asperglllus nlger or Asperglllus avvanDrl glucoanylase

o . I an o o



The control sequence nay al so be a suitable

transcription term nator sequence, a sequence

recogni zed by a host cell to termnate transcription.

The term nator sequenceé is operably linked to the 3
nucleelisiesilrio 25501 $HQ IBND:@ bt SR IBNGUSNCce encodi ng t he

' Wt I Likonal in the

nuce e R B s D T MO e RSP sy
nuclegtiveeritip 862 of SEQ iPMN:@tred terminators for fil anmentous

I obtained fromthe genes for
nuole%}sﬂgg? to?% %’?@2@3@2 arryl ase, Aspergillus niger
nucie@ldesdaaﬁﬁaswEMDm%Icnrs ni dul ans anthranil ate
nudaﬁ%BEHQ§§21A§ ggﬁy#?§plger al pha- gl ucosi dase, and

sari um oxyspor pglnllke pr ot ease.
(iii) a mngﬂemeadrytseﬁamdrmmms (iif; amd Yigasdlativgsthe bgbrldiziray golynucleotide, which

m t he enes f.or,. Saccharonyces cerevisiae
enqﬁ%%%%xg@gmggggw %%%Oéﬂﬁ §¥|ae cyt ochrome C (CYC1),
and Saccharonyces cerevisi ae
I XEE' e- 3- phosphat e dehydrogenase. O her usef ul
Nudeﬂ: P éh ?g%g%r yeast host cells are described by

Rmmmtnv@htson 4188 Zela®dPoanucieic ac@hﬁm§@tﬁt§t£ Qbﬁ@ﬁﬂh@%elso}ated

oinnE% 3 gt e a su table | eader se ence
polynygSitits o8 R BEPSPabiyRNEN SR Onoites of rﬁ%@togﬂvoff%ﬁquences
which tdratisthatexpresbigntdiend esding Sbduenddit b%@ﬂﬁﬂe IREUENCEhdeP conditions
com:%%%l g“¥ lﬁ linked to the 5 term nus of the
P Weti'aee 5&&@%%%“@%codlng t he pol ypeptide. Any
Aleadﬁte@Qﬁ%ﬁ@@oﬁd@aéndo‘éhrfguﬂ%!y@@?ﬁde' o il’ltéepfé@&‘it weddtioRTmay be
resent_invention

d h
ma”'PhﬂP%PéP @é/&¥?t¥£& SRS foProVide ARsHOBESIOR Gh§& PahBsplideel Manipulation of

the po@th@cl@rﬁﬂd&s&@duérﬂd@rﬁrbh@) 1&@H&$t1d‘nqmoﬁa5%&9'nhéw§e &Hs)féﬁ@ or necessary
| us nidul ans triose phosphate

% | ase and As
depen f§8ﬁ’€ g%@xmesswn ‘:’Sffﬁt‘?ra ﬂ’@ IPERHRES fProroqiy gt PahbsEleeile spquences
utilizing FezopitirRinDBHAMH ORbdDSeGRNEE @ I thaaghar onyces
.éFYEVISIae enol ase (ENO 1), Saccharonyces cerevi siae
& 8eHH oSAHERF AL B2 hea s, 2RRBRIRHE oPfpEe c 8P@IFNEP.a8 Nucieotide

sequelePPBich &€ togniasd b§3§ﬁ5§rcﬁw&e€%<p?@§s%wo?'aaﬁolﬁh%@gﬁg% gggodmg a

{ nase/ gl ycer al dehyde- 3- phosphat e de
PO'YPG?%Q:@ @rﬁ)’%eﬂ* nventips. coip irenoise geeirdes ﬁaytaﬁlﬁéﬁmﬁ@lpaonal controf
sequelﬂ@bmm@m%é%ﬁét@ﬂh§%%§%n at tﬁ@%%@&m‘épeﬁ'ﬁglﬁforlnbﬂ%k%y be any

term nus of the nucl eot’i de seg;Dence and

”“C'eog)\ﬁﬁ éﬁque\ﬂﬁ%r‘m%ﬁ@&"ﬁ %%’ifc“ﬁf@nﬁ[e@‘é@ﬂf e@enypst kell Rbsioice including

mutani? etincagda a$1ldgﬂ rick %n&f#&eﬁm%éd%‘}s bdedieasdUrsn V%'nes encoding
Fnscrlbe ya eny ation sequence

xtracqllyy G B PGHAT PRYEFRILRSSETEE BPTOBE0 T al heterpiggoyselodis biost cell

Examphe B e6ieiHle | fRRBlekOTor d[rectlnﬁ’rt%faet’%ér%@rlptlon of the nucleic acid
conﬁm@g%yaden yl ati on sequences for | ament ous’ fungal

o5 13 eresenhinveatians &?P?%@'Yg@n@éJaP@ﬂa‘Aé@%r@“I Ftes the promoters
obtained ﬁ‘@rﬂQhJ AKDop B Gfon, At {ay?ﬁoé‘ﬂcgl%}: ﬁgérlégé’ myd ?@af?A) Bacillus

pergi |l us nidulans ant ate synt usa
S”bf’ffsd%ﬁé]ﬁ%?ra?ﬁ e@NEp &3aaE), ifesiligy W@é’@mf%ﬁﬂh%meﬁgﬁi oeues (amnger Bacillus
stearotBbPiHBhU GRHoHasE- amy lase lﬁﬁ% dsﬁgyfﬁ)gy ?ﬁg@% géedéﬁgl )?ugalwens alpha-

sequences for yeast OSt ce
amvlaSﬁrﬂfﬂsrﬁéﬁw% Baglys, lichpnigasmisspencéinage aengi(otagy Bagius subtilis xylA

and xﬁgS%e?—i@@Oand ok gen&qsgtg Pa'ct EALCHERS TR aaka%ﬂa#aﬁ Y al, 1978,

gnal de co regi on
Proceegistla o é’ﬁé@’iaf |Aﬂaé@w@ft3¢@na¢ﬁ N6 A B rATRTSTaN), @ well as the tac

promotBPdDé%eF éldaﬁ 4883 qj’rf)@é"etoﬁagﬁ *&?fh%’}%féﬁgj A%%d%&g%‘f sﬁénééé(} dél?% 80: 21-

he cell"s Secrétor
25). %&ﬁérﬁé@ﬂ@tﬁr& ee rﬁi@aq:r@@ﬂu e Lge&:umfemmiyomnﬁe@rehmw bacteria” in

Sc:enfr&oﬂﬁ?@h ' t
e g R B 18 LS Bk BALEN SR, P ot
of the coding region which2encodes the secreted
pol ypeptide. Alternatively, the 5 end of the coding
sequence may contain a signal peptide coding region
which is foreign to the coding sequence. The foreign
S|gnal peptlde codlng reglon my be reqU|red mhere t he

o - o e



Ef fective signal peptide coding regions for
filamentous fungal host cells are the signal peptide
codi ng regi ons obtained fromthe genes for AspergNus
oryzae TAKA anyl ase, Aspergillus niger neutral.

BBhHASE of ARREHIEI drbmbtend g6 dgbdtie n?awl m,cnﬂhinz eMmigdMucleic acid
m ehei aspartl C I‘Ot el nase,

constggs | (e 8t esatdvamipR &1 & fl*%ﬁ‘iﬂj‘?‘f? Roling éfgel'eanfe profgtegs obtained
from thé Qér%rsrfsndA%p@ms ory R m}gmah @eptm@nmdﬁ rﬂ@hé%p@ﬂtclpﬁotelnase,

nucl eotides 1 to 57 of SEQ NOl SEQ B iez'f’i‘i’%% |
AspergiyNGigsr  Betdd DAIR- a@MﬁS@qAS@@f&@U@ HAPCRCBn samylase,
Asper%%usdﬁfg@ﬁ@r t@pﬁ%@!u@%w%ﬁ%ﬁ Qubg%rﬁylas%E@lé@ Wﬁ!ﬁm@@@fd@:ef lipase,

nucleotldes Ito
ASPEJ”@FU%EQ/ZI% RIBEHNE GroleRes. | 65@@?’!!%9 vHYZaE Sissdeheshhal Somerase,
Aspe@ﬁusdﬁfduﬁﬁs ta@etarl]%agé BEQAR DPchdnsl aSFEyuBbIMNRsE4WO 00/56900),
nucl eoti des 15, SEQ I D NO 17 or
Fusariggqyemongiom @am M\hO ef}%%f@g%n‘f%éﬁ% \wgeuaymt guing AVgp 00/56900),
Fusan§h:ﬁQ despl}!Qmmtryé%QMeD H}Qeéé% QWC&EQS!b@)/ENQ 2i@frchoderma reesef beta-

ucl eotides 1'to 63 of Q ID NO 21 wh encode am no
glucosigeigs Toigwdpmna 125ser c@E@OﬁWR@B@é Tﬂ@@d@fa@a frasen epgpabipanase |,
Tncho%rn%E%ek% %@o%ﬁzgé\@es%?lligzgﬁ%@e@% Péés@ﬁbﬁ’cﬁag’f@gnééé PIBZT rRhoderma
reesei\ghgiueaesel i, aifrﬁfph«adeg@ad@emendqsmzm&w E@”@@rm@r%sef xylanase
I, TrickdeRHs |r€e%%) ﬂﬁ%ﬁﬂa@e ﬁloﬁ&&%rnﬁgge‘sg HNE,- ?eﬂoéMHs%%@%ﬂ)g@ the NA2-pi

am no aci d
promoigr glgahyhpié p@ﬁ tﬂ@sprpmoteyéa‘gtm Hb%tgeaéfﬁ |f@* éﬁf@rﬁimsf;\ﬂ@@a nﬁwtﬁh alpha-
h | t
ekl §CIRRIRS TOSEISEEONEEAIGN AL A AR A Py, an
hybrid grejnetersgbgielde codi ng regi ons are described by Romanos
Iﬁta Z3‘/'easst Ht%?zusew%r@moters ard R Foh @1@%@1@%30F®éccharomyces
al so pr o codi ng region that codes for an
cerevigipg noerevéasg s ﬁée pscharemeessat ceryisiag neakesioringse  (GALT),
SacchQIforrg/cggl YPeRELALe Theykapyl t a%h)ﬁ’)?&@é%@@é/bl?@eréi%ewv@phosphate
proenzy or propolypeptide (or a zynogen in
dehydiggseade. (AVHHARIdRAR DL Bd@cﬁasor@@ﬁércgrqvwaaq iese waoghgte gamerase
(TR, k@%o&'fyﬂc‘f Je@%e}é?ﬂs?aer%%rg iSthRRieY Lﬁﬂ%m}%ﬂosﬁ&%% ces cerews;ae 3-
ti eavag

o1 Caut ocat alytic o e propepti
phOSpmcrgbmefaﬁ@ Kirespol @ﬁ‘@ptlﬁ&@@l pragoisroperpydase hesldcelly ﬁ@gﬁ@fﬁlﬂbEd by
Rba f e genes for Bacillus subtilis
Romaﬁq%\éegl%?he pfg?%gge&%‘%%éé Baci | | us subtilis neutral
Preotedsd seaweTe, mgacaimrb@ng@@gabj@rt@pﬁgnm@n terminator sequence, a

Cc
secueE LAy LA LS e el AR C1 SR Gsonuence i
operaljiylickegrie e 3 etarr@tslpfeoi thetm@lepﬁdﬂowwed@e @msndrﬁ@ the @pkyﬁem@e Any

termin%?h%@@ IlSd@é:é%ﬁ s?f:%%%c%h%@%]be @Eﬁir’eﬁgﬁ%g@nt ﬁ%@]tlan

Rrefetied-t@minaors oo filaBREQOUD FN@aR NoSEI$ BreNdidineSHon tbe genes for

R

anthrapititel syntn@et dspdrgdiirs 86Qr RDhNOIULRsidrseSEQE IADSN@M xysporum trypsin-
like pngg% eotides 64 to 111 of SEQ ID NO 15, SEQ ID NO 17 or
D NO 19 which encode amino acids -16 to -1 of SEQ

Rrefeied 1 ésrmBEdrs DINO ve8siorhoSEQHID K@ 2thtainet| Boti dies 6ehes for

saochb e B RS be Se Lt B oo ¢ A ey B & oY and

Sacch&d@?%esmd:&mwamogllecatairiaby@eiﬁ disospBatet aiehfdrofer®BQ | DOther useful

i USR0S0 NG

Trh@cdoezbbh sbgeere rmay 444 befa SEGPIE [RaNEr & vehie ls remtradgated region of
[

an iR gl & PR b e bt P e Phdleef o g leacy SRl o operetiy
at the amno term nus of a pplypeptide, the propeptlde
region is positioned next to the amno term nus of a
pol ypeptide and the signal peptide region is
positioned next to the am no term nus of the
propeptlde reglon It ~may also be deS|rabIe to

. o o, . Y



The vectors of the present invention preferably
contain one or nore selectable nmarkers which permt
easy selection of transformed cells. A selectable
marker i's a gene the product .of which provides for
“linked o diod detedminué rofllthe esdlattida cequenssi encadiog theopdigeeptide. Any leader

ool A5 PR B0 b oMM PR PR gprin

rrefwesdf katerBador Floengubtiuhdas host Balsi leusbtained from the genes for

| j cheni f 1S, Oor mar fer |
AS,O&!‘QI@Q @y@eﬁ@%%@ylﬁe %qelrg}vlm? ng/oseﬁj@ltos&a?e zsgmerase
&hia@realeﬁhlﬁﬁ ifeoyeash hodtetell@aye bbamer doins trengenes Soi Sattharomyces

Bl B, "B B Tt Hhyet e

Sacchhibniycks | angatigus famegabetbost akl ISacnlmérwﬁgcesbuterarﬂsraaot alcohol

dehyiog sy r AT B ety P b Oy SRR R A

‘ﬁfeebe(rktf-dl abglpca sy, albbe (ahy@ymglemn sequence, a sequence operably
nitrate reduc

hosphot r ansf er ase ni aD.
inked (g B8 o) TSRS Hodih AU BB FBUETRsEY. TGE( UFpargiscrbed, is
recogrRelRNdy tHeaist eéaaeeaa s;gﬁll@dtot édmcpcﬂ@atehmm }eatdaeemrmeab»ed mRNA.
as wel | as equival @3@5 t her eof . Pref

rre us
Any P%{Yﬁ@&gkﬁ@?m UgRsq Whirhisifirctignaldn g]edmﬁ e oggﬁgge galay be'lised in the
preserfsP@hfdd. | us ni dul ans or Aspergillus otyzae and the bar

d’]%nq?;?gif y@g%%gt%\%gager%%s %}fi%gﬁ@@ fBr&gﬂI gp% cgmseare ob%amed from

the gefb® Ws{o%}gfﬂdé&indéz@ MAKAS amlassl w&pe@m@fmgdﬂ@lutaemgése Mergilius
the host cell' s genonme, or autononpus replication of
n;duia@%@nM|l5§e ewttﬂqeg Eéﬁr’“i"héfélﬁgﬁ Riglekligl if?epaﬁ?ﬂ?ﬁe and Aspergillus
mgeréﬁg{a bl0tR@=akl on into the host cell genome the vect or
rely on the pol ynucl eoti de' s se nce dqng th(g
L&ﬁfyﬁpe@w%@yl&*%ﬁywﬁe fel dREtie NoF e Avec: by Guo and

ShermaR! SR WoRizuiaR CaldidrBigeneT® soy3hoom! ogous or
nonhonol ogous recombj nation. Alternpatively, the vect

They CeBi ReLeNsa; TROASP Houd sl derSEcrringbiesopy thal codes for an

amino cacroeeéddegcé MiRaratieoBmPY BARBLLIPH SokpsARRIJnatdirests thé @ncoded
genone of the host cell at a precise |ocation

Dolypepﬁde Belo e GRBS REEYYY PREOMANCr EBR & ERR T fi&%FPWB%&%P%“CG of the

nucleo‘tlﬂé 8EH@H e 'Fna@t mﬁer@ﬁ §P¢o‘h@anﬁ @%da@bepﬂd@%otﬂﬂg egdiah hQ’@m&iﬁly linked in
el ement s shoul

erab contain a SU frcient CE‘§
translagipn peRdied &a@e.vath "the gesmaR? AfG0e 8910 e BESR eparges, the secreted
polypeBfi@d. eﬁﬁéi;@}n‘étl\?egsg th® 519:1@@91%3&%”@%@@%@@ﬁhaﬁ%ﬁtam a sxgnal peptide

pref erab ‘)1/ to 000 base pairs,_which have a %
COd'ﬂQd@@f{é’eWBfF izl &eion yo uhe KotiRg SeavensEpolit IEeI9hsKBe! poptlS coing
region TRAMEN £ uk&Y @/H@r%riﬁeecéd"ﬁg P RBAR Béés%o@ﬁaiﬂﬁdﬁ?b@ﬁ@iﬁ% signal peptide
reconmbi nation. The integrational elenents nay Qf
codingsregipein ciitertrdiely stR dASIgH gl RpRiter weingdPger n%@éfq%ﬁ deplace the

natural %rg}rﬁ? ;ﬁﬁfﬂe’r‘%o%gtr'éﬁioho‘rﬁt ofiek lto EMihBerdERfBon tdteihe po[ypeptlde
I ntegrational elenments may be non-encodi ng or encodi

Howe gt ciBbt peRl Peslidr priing regipr wecatci*feﬁfs g axprﬁ?f@dv@btpﬁmde into the
secret&@%a@ﬁwdy@f eHAL &4l dr Bh&cd ﬁﬁ%y gencee mctf]e bheehaglertigh! by

non- honol ogous reconbi nati on. For aut ononous
Eiigstive stanshpentile speiidoredinny TpuPeFeral (9 F?SeaTarnBriighah peptide
codmgqie?{o‘?@|obféﬁ1te'dCben$ﬂ@t§e'n@§ f&rtﬁecﬂiﬁﬂ\]@@ ] @8?‘@1@51&5_‘?@6% amylase Bacillus

ononous host cel quest | on ori g

stearotjermopiglus al%@;ﬁmy@e, §ﬁCIWICB@mWISFﬁU§§lﬁir@ Begiiys Mllegyformfs beta-
Iaotarr%@g' @E}biﬂ% %&Rﬂ?@mlﬂﬁhlf@meuﬁﬁﬁ Iol%‘ﬁeé‘é’@é %hp rfIU'PJﬁ%FS Orﬂﬁf\/ﬂ()j,nar@i Bacillus

term™origin of replication"

SUbf’”Sr efpﬂb‘ﬁcat@”hef ssighef |I?%’é|d‘?fer%f3 nd%%cnaeduﬁﬂ @@PP'&%‘ Sefuéiite. 1993,
M;cro&@@élcﬁm}ﬁésﬁr Phasst d or vector to replicate in vivo.
Exanples o bacterial origins of replication are the
origins of replication of pRasm ds pBR322, pUCL9,
pACYC177, and pACYCl1l84 permtting replication in E
coli, and pUB110, pE194, pTA1060, and pAML31
permtting replication in Bacillus. Exanpl es of
ori gi ns of repI | catl on for use |n ~a_ yeast host cel |

oy AN NS A N NS



The host cell may be a unicellular m croorgani sm

e.g., a prokaryote, or a non-unicellular

m croorganism e.g., a eukaryote. Useful unicellular

m cr oorgani sns are bacterial cells such as gram.

Bibexititre \s@nbbm;eaueacodme regionanfolr ulmwmtmunmmhosﬁ erills g the signal
Baci. |

peptich eqdhebBSions Bp et il dne Sk ol APEIALR PO g T, amyiase,

AspergilycrijaneytrBachyibaes As;batgvﬁws nig@@mdoamslase) atfutcanspr mrehei aspartic

protifi Hioliol e B0 AP Rl tBecd. o

Bit 22 preddrfeeraspptl thessigrBhpeptidasodioprédions is rarioBiesi 1 tous? of SEQ 1D

o1 SRS Ol SR QVESE8IE e oo amin i

-50 togR2rf IEgatD wWe:RasE@riDaNGu4c BEQSIDENO | SE@HD N&émﬂ(&ﬁﬁhﬁ% NO:10;

eGP, P B3 [ ERCEARE e RS el ghpfe o o 1

of SEQtIBN®Hher sehid NS: 140 huBastidel Uso $Gf ISHCGS IIERDE15, BEQ D NO:17 or

seo ENA S RIS IR o Uy BAF L 661 S oo orsia

1D NOVED; hoslebtitled 1atolEacsfeSHG@ID NOs21 wieibh eneyde dnoinc boigs stcte,-19 of SEQ

ID NOCR: RSt ot 6T MO ar el ca Aot cu g of SEQ

ID NOIA nikdiBdtided Sl tBg CFaret ENNOCE Whick $8€adeearging adidsipg tando of SEQ

0 N e b A B SR i) S e 380 o 27 o

seEQ IMN@erl ar Bi ol ogy 56: 209-221), el ect roporatl on (see,
%@8{1!7;5%‘1'3 gqiﬁa%\é\@eﬁaggégf%\égt (@é‘gscsegs Bér%t %ggﬂ'i gu?%ﬁg'the genes for

SacchERPiyaes Cb%jﬁlael @U{ﬂ@l&fhct@ﬁ a%@@tﬁ@oﬁ%eé@@re;ﬁ?a@lmﬁﬁe&)e Other

ost, .cell may al so ot e

usefl ERBIRPAAE Sroied eio s e feo<gbed Bngamacen fla 1952 prg

Weeﬁrﬁﬁ;’foegecﬁ%ﬁﬁétmaytél@ b® stpré@dptidé sodin lpttm th@Ebddes for an amino

) Fun as used herejn includes the ﬂ
acid ey BRYEY, At iR AP ina et 2 Rahep %ﬂgpo ypeptide is
knowr0f & ﬁ%n%é"@%ﬁjﬁﬁgb&t@é (é\{a zyrilogef lﬁ%\b@;étdas@é)d A&brﬁ;bc)‘!y;ﬁepnde is
Di ctionar ungi edition, 95

generall; BRFAEI BRFLISEN LA VRS ey Tﬁr@s@at%rﬁﬁ'Y‘?ﬂé’é‘]pr)deagy catalytic or

autocé@yﬁc gealdie Qofﬁécgﬁo?e;ﬁt@% @cbd'lecﬁelp?oﬂféﬂwé%wt hTh@t prabeptide coding
supr tospor) c

regmncp@@kg\;ag‘;a@qedé‘forg%he §YES fogﬁﬁq:ﬂg‘)s subfmssglke{;ng pﬁ%e%se (aprE), Bacillus

subtﬂup h@utﬁ;ﬂ rp?@teé’é’aoﬁﬁrﬁr hecAdngpdeshessvisied kiphs-fastoe &itlzomucor miehei
el Yeast" as used herei n i ncl udes asco7§oro enous

asperlFEaeiE e En do MeeAPR E)or Beeran S R oaB AL I and
meAsiefdreldongcpg tﬁé’p&)ﬁ@ptﬁ'é%ﬂmbrf@@bﬁ%hﬂxcieo’iides 58 to 150 of SEQ ID
Bl ast onycet es% Si nc assification of n¥
NO:1 g’?&n&b‘“@rﬁ e 1 N8, Sfi%r‘D N@e’f pUPBEENGF W%emde anfino acids

-31 tol-mV&réemm NCpaSimatliy 'Nd% gdedipedoas gt&:@q:mu\t@é dr/BEQ 1D NO:10;
and Activities Yeast (Skinner, F.
nucleo;bgg%fa‘%%yi17g3f,@EQé!ﬁdxlq%(,grn§%QtlD )3 w%encgg%ammpgmds -18 to ~1
of SE@@W olor SBYRPNOHN, BBEILERINGS ) 111%‘5%5@ I NO: 151 sem ID NO:17
nore preferred aspect t he yeast host

el |
or SE@de}l@gQ Wiipls eREAYS, armpgw@,scﬂ@,é%g opPER; I® NO 16 SEQ [D NO:18 or
SEQ @m hey QB ESes SEH msfﬁ%fé@rmwwmeﬁ eP(@Jore%@o geas& 1810 -1 of

a _nost preferred aspect, east host cel

SEQ I@A%Qﬁafm@@eeafa tcstﬁ@r@émw WaiE fpecss Armino agds 31 to -1 of
SEQ IQW@!&SM%%O’{@%:@@% Pi@’&‘%%d’t@&lbaié &H%h eﬁecs‘oem@ﬁ]ﬁ@w% 19 to -1 of

sii, Saccharomyces yveri, Saccharomyces
SEQ IRV GeRer i sipotta i 6 SOV UPHTSHden F1ooth TSt s 26 to -1
of SEOMSNcpsef erred aspect, the yeast host cell is a

Kl uyveromyces /actis cell. In another nost preferred

aspect, the yeast host celi28s a Yarrowi a |lipolytica

cell. I'n another nore preferred aspect, the funga

_host cell is a filanmentous fungal cell. - 30 -

"Fi l amentous fungi" include all filanmentous forns of
the subd|V|S|on Eunycota and Cbnycota (as deflned by

oy A NN

T



In an even nore preferred aspect, the fil anentous

fungal host cell is an Acrenonium Aspergillus,

Aur eobasi di um Bj erkandera, Ceriporiopsis, Coprinus,
Coriolus, Ctyptococcus, Filibasidium Fusarium
whef{edm%;—aslgmg]@a’@m a;maprogmpjtde regw@eaireo)p«tﬁqmbafathe amino terminus of

a poly;ﬁpgﬁ%,rtg% ﬁgoi)ttalg eﬁ%%ﬂubﬁ%%g neg %%Qlj th Q@/Qﬁﬁm EEILGE M olypeptide

and t%ﬁcﬁgrza)m@phdiwmegsa’;ahapowm rse”Rhécr rhi‘ma@m temlnezls afvihe, propeptide
Tol ypocl adi um Tram etes, or Trichoderma cell. In

a nost preferred aspect, the filanmentous fungal host

1> ﬁiab{ al@ taerldéﬁnaelegﬂolddugegmﬁfnmsaquﬂwewmm’l allovf eirgaalation of the

expresmoﬁbﬂfgflﬁ pgl ‘é:fglgi\? @5 tg Irggog\ﬁﬁ‘ Rég%ﬂg&? IH%HS é?aprﬁﬁlgé H‘ ryulatory
systen@eare. thds@ \:ﬂﬁ@i b@rseﬁb@texméﬁ @ ofetde gspetthe tureed on or off in response

flla ntou osSt, i,s a F
to a Wl P%%Er&? sumcg@%lthes pref_%gcgé;I % regulatory compound.

Reguléib@ocjry@{@l'dsﬂﬂ@&;kaﬁmﬁlafsy@cmné GHomRie e Idéumr amﬂgtrp operator systems. In
ram_nearum Fus rlu ram um, het.er aspo
yeast, AP VG YU (AL RIS Y B3 B il LA . 10 TARA alpha-
amylageSt protbai Urdbpekip@r iniyey r@ﬁ@amyiagusardnmSaarmJCAmrgﬁfus oryzae
Fusari um sarcochroum, Fusarium s | Ol

orotri
Olucorp PR ET BB 6 S I B G St e Tl of eguiatory
sequeh&és@?@‘tﬂlﬁ@ iwgidHeglonworor E@%ﬂ&mplﬁb&t@nenﬂéumrgzcﬁiclaystbms these include

f d
e R S S BB She PFo  A0R0 D8 YOS, an e

metai]@ﬂl%héxh ne@&fﬁlcﬁ‘%{ré @ﬁﬁjhﬁecﬁwm hédg, m&ek] p@ltkhasasjaSes:aln@nucleotlde
gi ea, ri pori opsi g@ %I | vescens

sequeg%@fﬁzeﬂlﬁe e rbyrepdiis Wpdrd eﬂp@@intﬁﬁke%@a“ EW?%LB@P@’ sequence.
subrufa, or Ceriporiopsis subverm spora, Coprinus
ci nereus, Corio!us hirsutus, Hunfcola insolens,
ExPreFﬂﬁFé’@FH’rFanugl nosa, Micor niehei, Mceliophthora

e brReR | RentlBUERS Pr@fa%scfoaﬁe%@mblﬁ%ﬂt’ ekdrBsdn vectors comprising a
pur pur ogenum Phaner ochaete chry sosForl um

polynueclegria ef, thelpeerest iyeRiaynginromatRr. andy a&S?@ﬁ*P%@ﬁnggraf‘?*PB?Ha‘ stop

ssgnal:ﬁt %ev\}ahb&sﬁuclg E%&t% Y&l §Qd]®hcesTBé§dﬁ?@Q@raﬁﬁve may be joined
arzianum Trichoderma Tri choder na brachi at um

togethey jte Hueidiicena r eesebinagh expeeHH &PHar \WW QFUénaé/t P&‘Uﬁec@?q or more

convel Hﬁ‘ch%gtn%@éﬂ §lté§abb vl FRNSIPHIMESH QbsBLUBEPOE SR hi&diMb R@quence
rot opl a formation, transformation of

t he

encodyﬂ@dh@;@pw@@@deaa#cﬁumg‘»éﬁ%r Atteraatiely. @H@C@@l‘ﬂﬂe RaAYerCR o4 the present
r |RA@E 88 bPA nuci id construct
mventlgﬁ'}'ﬁ% %S%%obysﬁge@?@g%ému% ar]1d %ho%er man uﬁggtaa consie
comprisigl the ap@uenes d1io @é@ppwp@e%@oo@s SXESHR t [frpreating he expression
vector %%‘bodf’n"g QegediAgs (Hadd R th@%&@@éo ARRHRMNLIMy SBGUEREES operably

O 1474. Suitabl e nmethods for transform ng

linked Mbéma rarepiet ewtEl eeiesess f@%%%@ﬁsw ardier et aL,

RecofBMEnt’ 8¢ réé?orﬁ@&}torarﬁé& N@a%@@@&@ﬁ%—g Yﬁ%ﬁsn’@br bieus) which

trans?ormsgl $ e procedures descrl bed by Becker
can bengommgaicatit esubjat?ta«%éqJ serombinant BNA erapsAureg gnd can bring about
r t b wmlt lly depend on th
expre%ﬂi & tﬁe nﬁ?é%cﬁ%gséél @éetz yﬁ’?ﬁ"&{dlé‘esofatﬂg v@@t il @ically epen on the

ogy, - Volune 194, pp
compai@mtvs fhﬁw&d@m\r@thﬁh@s}ws’i pelcinic Waigh Yor Ksclpt is @tbeaintroduced. The
f 153: 163; and Hi nnen et
vector%ﬁ%@fg%@éérgﬂgéo%ee |% ﬁ&ﬁslgrr;#i&érﬁgé’m“ onal Acadeny of
B ernigsnaySe 25: aul@@mouwﬁemldgtlr@fvem%dfm 2 ypctor whiclrggists as an
nt leSthd & hAGSt fBFomosomal repiication,
extracﬂlroﬂ'gﬁehﬁlgaﬁ% tlw@'?e lcﬁtgae %ff\@ﬁ ﬁ‘éls iﬁdé;& ot fomos p
e.g., eommsiid,ngn( @)dr@@‘lronnvmmaig e@m&@tl a mnl@hmmspfﬁ@n or an artficial
chrom\ﬁ%+rqe.t X‘BS E&EFH g SRRAPLS, R %ﬁjéﬁgélﬂ% tdA®.replication. Alternatively,
pol ypept | naer-Conditi ons con u0|v for production
of the pol ypept| de; and (b)2Tecovering the
pol ypepti de. Preferably, the cell is of the genus
Areni cola, and nore preferably Arenicola narina.
The present invention also relates to nethods for
pr odu0| ng a poI ypept| de of the pr esent i nvention,

o 1. .
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anmino acids Ito 49 of SEQ ID NO 24; amno acids 1 to
44 of SEQ ID NGO 26; or amno acids 1 to 59 of SEQ ID
- NGO 28, and (b) recovering the polypeptide. - In the
production nmethods of the present invention, the cells
the vegias mayl el angtvedch, whan inftoduestt infeett best sl tsaibtegrated into the genome
i y | [ o
and REREel O, Wg, B (ARRoARelD) R IRCP O, R, bedh baratea
Furthgmgke o biaglk veglot pv@tasmnq oatwb gmpre veoaore opplasmids which together

contaffnqg& gogélc £id 6 lﬁ%ﬂgéééd‘%ﬁto(tbé‘gle%é‘gf ﬁ%r}sbbt”éé‘i’lué a *&Qﬁ%l%son may

or solid sta nmentati ons bor at
be used. i ndustri al ferrrentors performed in a suitable

?ﬁg L8 rbq] t]+én Serft %\%Hlérﬁ) g ?%%39 %[rﬁ 1 E:OE\? \?rlg:%@ %B!te{:fggle markers

be expr esse and ron
whxchmeanféeaay slestiont afdramsfunned ealts. reshleatalde rrgrhes isnay gereer the product of
g 0 i nor [ t
WhIGha&g\élg%% Eogsfﬁ nl%e/\nlqéﬂ: Icvﬁr% ﬁ%%gérr[&% %%ﬁﬁttﬁa*b%aéo e vgsﬁg?t%s protofrophy to
auxotla?{oas'o lzablthee fikeom conmrer ci aI suppliers or may be prepared
' bl i sh i.tlans e . -

ggﬁ@%ég &g Ea‘%?ﬁ# hséele e e%g; F%é %‘ﬁ P’éfra%&es;ﬂ)% Bacillus subtilis or

Bacilll@o Ihbfmnfomn$ ol imdrkes pwhlylmeqmmlf&ﬂeant@toﬁecneeis’edcéa rduoh t ée ampicillin,

caner8ht BT oo’ REaPOAN R B SRR TR P ESijapet ost ool

are ABERy Ht%d LEUR, cHB2 bMErTepOTV{@rE ednd m&esbletmslatmarkers for use in a

fmofo RN ST PBLLD bl e P MR W Dt BN ase), a8

{ornithliee sabdmbﬁt:&nsd‘ma@@t h‘bed gptoyhinotbficid ece@m’a néferssel; i Aihc(hygromycin
activi

phospRBtBRAES, wER PRIl Rt TSR Binshpt fghoaronyiase),

sC (spifaty pejetyltensierasi®)s anidbedC higneiranilate syntfdse), r &s wdi aarg equivalents

tnerecf VAR BE bSTIAE ASSTRNE B0) YRR SR PokS e B anperoios
nidulahs orrm:t,deeg;inmtowzeetanm@b btsmgeyie eostranbmpm hyprascegicuses

t
ik wedlorion Piepaens ben @, e mnelthotareats) thet permit
integratioa i el actiodMto the hostlrell'p gbiydepbi @lﬁ@ncmﬁoushep paesestthe vector in

nvent i on urified by a variety of procedures
the Cehwgﬁﬂeqd%”i@eaﬁnqpnn%l uding, but not limited to,
lédrnmegtangm apbyhg @ogt celli gzmomec Itta:ngmoraﬁéy paly }Dn the polynuclectide’s

sequeg? e%nd%g aﬁ%{:} lgéeﬂqgtgg)a %ﬁgé eﬁ:menbp %grvg)éq%(/ gor lntegn’atlon intc the
genomes 632|¥©ﬁ‘tdfdg©u§ Qg Usdrimginolodiblid esemibirltios ol Mrhatvei( ehd vector may

cota g SRR h A SoBIELBLS SO SDREACEL & rcombinaio

into thdapaome afdhd Bés cBY &en, predsd Restioné@h BubtirshmessmedRWTo increase

. Yor k 9 Pl ant s t | nvention a
the Ilkel&og(’li 8@ r?e;raézopragﬁs;agﬁl% Icmagcm Qhepin atﬁgalteqergentasgﬁn d preferably
contai¢ alsuffislehChurhies dpeasicicr-arsf aidme woth 18,000 ¢hephle preferably 400

uence.encqdin o) aving antim crobia
to 10,0 HAG7 3o o0 HsopP BETAEY ERG Shi§ 81D S o oM Bk ass Hidl degroe
of ldermtpwwn enel mre@pd)maytar@a eeﬁuérﬁféqw%rnﬂﬁxh& mue}n&béuu&p of Ff@ﬁomgous
recovered from:t eeﬁ:eﬁm or

recom lgat%ld% ﬁ{l’teép‘rlegﬁ%g%a yaierpeﬂgs H}aarp[e BY SHAY Batis h{)t}%oiogous with the

target embasmmebeﬁome@m AeRlcePOFNRRAMbRS twtégeatmenexaﬁems may
such for inproving the quality of a food or

be norgEEOd NG A8 GGPAHE AUEPRICo P UC) 415 €ON T A% heng ythe ARgfor may be

integretdtEialooge eahos BPREHESseI Yy roR-HRRIJPYs Pdtofiblridibhr i tive
ag%? The transgenic plant can be

‘ﬁﬂ%??é‘ﬁd@@'*cégo’?jl OBt yecky WM@QIC@H@H%@(% igin of replication

enablifPRC Géodtor BXAMIELS DiorlBARREH inkhaMost EE 10GAsSRM.  FHE Porigin of

as neadow grass (blue grass, Poa), forage grass such

as Festuca, Lolium tenper&&- grass, such as Agrostis,

and cereals, e.g., wheat, oats, rye, barley, rice,

sorghum and nai ze (corn). Exanpl es of di cot

pl ants are tobacco, |egunmes, such as |upins, potato,

sugar beet _pea, bean and soybean and cru0|ferous

oy [ - o



- 33 - plant part. Furthernore, any plant cell,
what ever the tissue origin, is considered to be a
pl ant part. Likew se, plant parts such as specific
tissues and cells isolated to facilitate the
replicatfomn hisgadel any pdsntidh ee}:ilina/temmbcbiatirag autahswusoegicdioredhiph anmctions in

parts, e.d.. nmbr.vos,, endosper ng | eur ppe and seeds .
a cell c@?ﬁ Ee_rm it ﬂF @8[’%%@ u?feag\ﬁﬁ%rieﬁﬁctaﬂoe Ec%ﬂ%e of 't iHe‘g’lsda nucleotide
sequepceeiBaNdnab enilhonid ar esdidreo papdiganyn mffo such pl ant s,

I d pl ant s,
CETEN L e
pBR33Z, @810, pﬁl’@'@'(lﬂT""Qr\aﬂ@p’A@ﬁCﬂ:&hSému&ﬁh@dephDat@Oﬁnrl:fil&m’lteand pUB110,
ort t he plan or

E194th&15®an£%§5§H%Wl@&@ é%DilB@quﬂﬁ% g?ﬁr‘ ating one or nore
EEPEpRSESHOGghRNFre pichBorefte @ MYa Jepslnppeqdizde taf 2 Rieron origin of

o SR T T LS BLERL HSk 0Enom A0 cyon o st

and CER8O a transgenl c plant or plant cell. The

expressi on construct_ 1s c ven ent | el C
%e@étﬂewtor'ﬁm@ﬁf%ﬂﬂoweeﬁg ﬁo#r‘%%g%%aw C@%ef&?ﬁw& gnd ANST
(Gemaoei Mpemgﬂd@eﬁé dahe - es@Bh dt Ry emsONeRer Akiky Hesaken 15: 9163-
ro riate re ulato uences irH&wredfo

se
o175 BB of50leen 4 1 BT S RE AT CRSI PR s, or vectors
compr@.ir@nthep@ézﬁe e&ncmaeeomﬁehb@erd&wdm thehexptessi @8closed in WO

construct may conprise a sel ectable marker useful for
00/248%ent i fyi ng host cells into which the expression

MoRshit6he 8RY JPagibiNREBEERL cﬁ“dhe’i sEMnBREENEE Be inserted into the
necessary for introduction of e construct into

t he
host cjf tenincriease BRdtFiaR q'tthe Jpag P@duafep%ma@fe@ﬁe fhiersgRy nimber of the
polynutfbf d@é&{ heOshtambdeg ;rﬁégrﬁ’tﬁig@%@st one addifidhgl &R9ick efequence into

reg ul at ory sequences such Ff ronoter and term nator
!

the heséq@f«ﬂnae&o%d)row iRFiading ag @H‘Q ke Selgriere w&%n&%&e with the

po!ynubﬁeoﬁt% %Hﬂené‘éiie thfanﬂﬁ?'iﬁhﬁﬂecpﬁoﬁiﬁ obasd §eié’cftaM@Qﬁarker gene, and
where, and how t he O?tldElS desired to
e

thereby pgeiEigral gopies of HespelukiotbR ERACeRI G B by ﬁé"“@@ﬁ’& the cells in

the pre%@ﬁé@bﬂﬁeép;ﬁ’r@bb(é%@@él‘egﬁbl@fagtehte present invention may be
constitutive or inducible, or maé be devel opnent a

Hitageossrutess yers dpebgate cfheaﬁ@meﬁ Gereibst odforie ﬁ%ycoaetruot the

recomblﬁérﬂ%x%%sgi%n @e%ﬂ%%cbf !h@ drb Skl veRtidA BB twdladhbw Us indSkilled in the
seeds or |eaves, gu atory sequences are, for

art (segy@gpBamberok &l pbelPBBySiPsglue etal ., 1988, Pl ant

Physi ol ogy 86: 506. For constitutive expression,

the 35S-CaMV, the maize ubiquitin 1, and the rice
HostGallsin 1 promoter may be used (Franck et al., 1980,

ﬁrt‘-;l ;%re%eéﬂ lng'glg[ o%]gefgfso @I;é;%ssfo%é@rﬂblﬁént@{osb cel@%%m Ff%zﬁﬁta Mmucieotide
of the pressntlingsifion, @l@@ha@p@@%magewWegr;’g tmmgecg@bmﬁa’frproduct;on of the

! SR dn® FESoRUS ThiRRluced int

Pl e s, PAT BB B PR S @Buced o
a host TeBeo thatthe \Restor iCmaetaineas emmmpmabmte@réwﬁpﬁe% aisslfirgplicating

: i Aot d99%ncBlAaL
oxtra-ghfifo %@@@“ﬁ%ﬁ%ﬁiﬁ e TS e B ot B DR o
progerysoft dgagdntitcell ithet ipmet Benical ge dsupanent oe!l dilepimimytations that occur

f ,
dur;nggﬁglﬂi‘%‘i@g Trhgn&rfo SOfgg\gBo@f cé\b g]|l§ [ rge %?%Rgtag?&ﬁ g;r)rc]m the gene
encodipgéhg @@thEBamhm}SQtﬁee unknown seed protein gene from
i f i J ror@fyord, Rk, !
' %ﬁ%&ﬁ%g@%%g ‘@‘%@ﬁ%‘%”‘”%&gr o?rrgtéeg ? ?rom felyoseed onlon -unicellulat
microogriysrpreod.eé pufaChain. et al ., 1998, Plant and Cell
g : atdBactbiR) 8k NP :

R oRfe? BBt i afcBaa i 38 RL oy ERPfositve bacter

speci fic pronoter known in-2he art, e.g., as descrl bed

in WO 91/14772. - 34 - Furt hernore, the pronoter may

be a | eaf specific pronoter such as the rbcs pronoter
fromrice or tomato (Kyozuka et alL, 1993, Pl ant
Phy3|ology 102 991 1000 the chIoreIIa V|rus adenlne

R s o o e



Fol l owi ng transformati on, the transformants having
i ncor porated the expression construct are sel ected and
regenerated into whol e plants according to nethods
 well-known in the art. Oten the transformation
includifid, ;DCb@dUﬁ@c IlﬁnlﬁaSIt@,nﬁd Baviisheeckelegt | Beciglsi rllwéphdrs, oBacilius
sel ection es. eit urln [ r
amyloliggp aﬁﬂ%gﬂgﬁ’ﬁ@r a'ie.wan?afs@%g( R RS S bl Boaguians,
Bacilu§ O1dutian s Besm@t i omuwi Baclive Fobpaifats, TB@MNSCOTA@&MIW’S Bacilius

or site speC|f|ceC|S| [
stearol§gEEqHI¢S: r@&&%l‘g%\@é and Badl “fhfgﬁrﬁfgzégg Of)nven nﬂ)éa?ceﬂ g
Sl‘rept{frﬁ_\lfc%b%t@fdbﬁs Eﬁ(% Isaeptoh9tePmatis, by gmnpobgqﬁ?ptbladtertafsutfhes E. cofi
resent invention conprisin atjin
and PRasREGERT EPpl Bt oH1oGEb St PEg| e gt @ Bacilus fontus.
BacilluB OliHRHE Bt | Q@cf!ﬁl@c%b:%%e@n@ﬂhﬁd@ebt |3:ia@mbavmgns cell. In another

antim crobial activi t%l % 'ﬁqre”sent i nventi on under
preferred agpac.ohe Besid e BRI BIFRAT R of the
1@1%' MPSRICES of é%c’&p)ntcﬁ aaR¢RfiENg st bell palyfenistates, be effected by

osi tions resent jnv | so relates
profopkaétng@mﬁé@fmhpﬁr{%ee s%h Cﬁé‘ﬂ%ﬁﬁ? ré&!‘@[]t i %ﬁ‘? “2?!?&%8{ i 49%96%’ Genetics
168: 1‘%@“‘!’:%5%&% acomﬁei/é?ﬁn{eus@lqséé‘ .5 Youegeaid |smm|wﬁ1 Journal of
Pr ef erablé% t he con‘BosHl ons a e enri che @) |1n such | fMolecuiar

Bacterjpiagyp@hit BaE82%her Debrav @AF i RN ARECat B8 1t HAY 88

Bloiogﬁ‘ %B‘ Eﬂgcﬁﬂk) ! é[bctﬁﬁhka‘ﬁ'oﬁ Y& eldnesiageneosi éndODoWéis 18R Biotechniques

reased,” e.g. an enrichment f }B teriol. 169:
6: 7421‘7‘r5é) @@ﬁ@aggquoar(éeww ,fWWéﬁn%JHﬁFPsB? nd?%@?" of Bacteriology
5771~ 5{?7@5 maceutically active agent, such as an add| tional
I oci del agent, such as another antim cr? ant, or fi |
Tt ase el aevesisn be @i sukenmia, fHE? 8bPANARERHT t‘?/seég plani, or funga
cell. defined above. The biocidel agent may be an
antibiotic, as known in the art. § udes h
larst prBiester @sppeicihgdwshesii ie @l Tngal 09'13 gpunsbﬁ?é‘?Fq‘ PEre includes the
phyla Qfﬁ‘%yoﬁw;yi:&tén %sadﬁﬁ%o@é | 'C'h ndn@?ﬁ?@étb' 'd’r‘xd Zatbendotd | fkndefined by

I Cl enicillins in
Hawksownibi gt . i bhAmsmwrfb@wdﬂrtha% annheh Hia Girgl, 8th edition, 1995, CAB

Internaﬁﬁﬂglalmgihﬁ%-res% g:angrﬁ'fd 6! i) SN AT0bE Nhe COSHMYEXS MBS cited in

factem “etc.; car nens; nonobact ans;
HaWk%a\mrﬁhc&jlajxcb%Q%égpfat pegety0Iand el mipseri fupgsiHawksworth et al, 1995,
supra )I i nconmyci ns; pol ynyxins; sul fonam des; qui nol ones;
cl or anpheni cal met r oni dazol e, specti norryc Ns :
inrd metehpisfarad aspaeloiirciungal éost cefte apiegel 6] a§aHt anised herein
mclude?é %gc&ﬁpﬁ@[eﬁgﬁé y@%%ofﬁrﬁioﬁﬁg&ﬁéies)' rt?dsléi@ﬂsﬁ@m@@ﬂxd(%”?@st and yeast

cosyn; and azol e
beiong@?@g fo e Guagiolmpexieti (BiRstEY cetpe)r a@tsﬁaztﬁﬁ Gavgification of ydast may

changé LM BRNAZRL -for the pu C[J?) %Q o?mqﬁvé?ﬁeﬁ VeB8t {HABedRbina8nescribed in

a non-enzynma em cal agent.” I n_anot her
Bfologgrmm'd,ﬁmﬁpstqfe\/emsbéﬁi@@er,a@ém @gn@rﬁoﬁhfbop%gﬁwwn R.R., eds,

:11 osium Seridd¥§o. &P i tions nay Corrpr|sea
Soc ﬂ%E g r| ésé mat eri a ? T E§e{ﬁcon‘posl tions nay

!ooﬁpre\@e moseulpr@fb:lr@d dsbesiete vemtchest cegdalsl 8 %?”d’da HQ”SG’”“’G
50 QU Fb?rﬂlcleg%r Yekrohitecelt.
K’ung %%Eﬁg'at %?ﬁ%@'@redg‘f”?&ﬁg \M%en t he conpositions
1are roes cprafrrad msgedatienyeast host Tekispal §pepeioguees carlsbergensis,
ti b in ancycMidrbmyces  douglasii,
sacorfIROSL! AR DRGPIBRANERS | LBSERLAR By ee, coug
Sacchirauicds druyvedy ﬁac@]myqesdwrbms pnﬁ@ﬁﬁf@@mt’% oviformis cell. In
S SRS lagtis cell. In another
anothéjr%}ﬁé}‘iﬂ%éeﬂ%d%%&?ﬁ?cfpg g@gs’t t@&l u.krré ki&?}/yp@g?tzl {adts call
most prﬂfelrr@d@apem hheeasd mpotsiel! iom Yﬁﬁwaaélpgln/mﬁ tallzed in
%Xg%tﬁ@rnﬁw%ré’“pﬁ*éfeﬁgé %@ﬁg‘c’tk g%ﬂ Lhe @iltis a filamentous fungal ceil.
anpl és are "given be préferred uses of the
pol ypepti de conpositions of3mhe i nvention. The dosage
of the pol ypeptide conposition of the invention and
ot her conditions under which the conposition is used
may be determ ned on the basis of nmethods known in the
art. thhods and USes The_present |nvent|on |s

o o T | ' r .



In general it is contenplated that the antim crobial
pol ypepti des of the present invention are useful for
cl eaning, disinfecting or inhibiting mcrobial growth
on any surface. Exanples of surfaces, which may

“Fnarr@ﬁitée@tw%@bdfe be siepRhess eshmwiof fhet mdamtdm@ﬁmaahnd Oomycota
pol ypepti des of the invention are_surfaces of process

(.as d@fmdpp{grﬁla\rﬂ@@@ﬁg & abail 3% sSUPERe ! Bg filgpentous fungl are generally

characﬁ@ﬁe@%‘%ﬁty&éial PEPESHSoJRL BN EMiin, Wal#bseS @lmlc’é@tdhﬁ@san mannan, and
systenms, ofl processing plants, paper pulp processing

other ﬁpﬁt@t% polgaseharidest nyﬁget@tvgn@rewtham by giPhAlgelepgtios and carbon
cataberlgﬁ] ?@tdﬂﬁbé:téf?b'a@tobﬂpl yPﬁF&Eht%? Qég%etté’tﬁé Qﬁﬁxﬂ*ﬁ 9N ohew! such as

be used ih an anount, I's effective for cléaning,
Saccharognyees epreHigiag s bhhwﬂirtg @t@ Lrﬁw@ﬂw taplugrofeRToR cafpgolism may be
ferme%{njeace i n question. The antim crobi al
F‘o ypeptides of the invention may additionally be used
RN eYRFaiory Pl TascesPegh e Borpmgutiusasl hast ioall fsogiy Acremonium,
Aspergﬁh%e/@tﬁé&%sﬁﬂ%t B ﬁk‘é})dbfé EWYipBhBRis! LophGd). é&%s‘ SCry,r:n‘ococcus

or served such as hospitals, nursin
Filibasitfigmy daisatrmntriimicola, Magnﬁ@ythaj ddiops ﬁ@/@@lfogggv@ra Neocai!imastfx
er e di B | 8L Plaurot
Neurogﬁé?é P’a%:t}g]&@/cég rﬁer%!!uﬂn o \@%}?f{rgﬁka o gfg l‘gt e@rdﬁ?ct ﬁ eurotus,
Sch!zqméiyﬂemt, afelemtiyees r olfieanogsrels; p eifialayés, orTabweplediim, orframieles, or
TrfohoHQﬁnéEBfem' on as a nedi canent. Further, an

timcrobial polypeptide or conposition of the

ltlrﬂ/ermst piefareeg adpsot, tee ligedntbus fungel hash eehist alr 4spergius awamori,
0
Asperdi !5&‘ - Jun a?ﬁsé nﬁgsp%?ﬁﬁt[] fn].vé usri ,gfﬁ&%anljés}%é?lcus Asge:éqﬁlus nidulans,
Asper@iﬂe@f @gea’bjryﬂsge@vﬁup@gyzaev:ell b@cemg’meamost prefeTigd aspect, the fs]amentous
fungaicﬁcsm c%.'f]ttlsoé] AR ANt bé(;err?cf cs?cpelsalF QJIU}GP%@L ptfisatnll}ﬁi Crookwe[lense
i nventi1on nmay be used as an an Imcro " veterinar

Fusarigm ewiwarun, h%rsapemt gremireapuno pTugbaan |gfafa@em; Fusanisn het%%porum

g}ﬂgn d h
Fusanﬁfri:r\'}lg B | PMs %%éggah% oﬁﬁ@hwﬁ 2&%}?%{?51'}8 Pus%nu:tn Sseum, Fusarium
sambugéten, i ﬁatana'm arardugfreon, hléué@ﬁemt snoratglehfps!ee,t Fusa(lum sulphureum,

[ [
Fusanﬂﬁ?tgwes%ﬁé Fﬁs?rﬂﬁﬁ'?f?ch%ﬁ;egré:?g%ltot %ﬁé uﬂ% té%e{'fﬁ%ugré%ﬂb ﬁé ’another most
preferiedeéispeabl the dgilameposs fingal baﬁt@tll ial a iBi¢rbendepaadusta, Ceriporiopsis

art e bi | b te
anem;%, i hd){?ﬁ;'o% dst.rtlge gfgggfhlg,ncﬁ bcﬂé},ﬁ& utgbz%#@%/ 3{9@?(]07%%15@ ﬁfvescens
CeripoB@psis mam?emotaal o@e:s;qonppea nimicaa aikbripysinses fsubmubsi sr, Ganigoriopsis
X t i se n g, 0 te

subver?r? Fy%%) no?r s dvder%{s %3)?5&1% %’r&g% Htpr%%lgl tngg#]e'ﬁgf glum!cola
fBﬂUQde_ IMVMt mﬁet;ommebmﬁfham éhdrephilee ﬁm@amoref chakes, Penicillium
c ny o
purpuB Qe bRl Bl R G B ek Wevrpisp rtil Trietevie
ferresttie, Meametan affwamt Teineite varsidofr.c riobbaderpel Yae@iuae sTathoderma

konmg&i hﬁ’{tﬁ@&&ﬂtg r! I&{i’(lafg? f%ﬂ;snl) rfgﬁfrjg;r{rc% ge%?sezt, 8r 'fr?c?:%g?e{na%xgﬁ% &raln cell.

falrgia! reellat reay t be\/\tnalmn:ﬂorhedl bpga c piopass ttm\mtwng)rprptopkaat:tfermat[on
devi c

vens SHERaSy BENSRLER ST FRbaTECaSus KRR & Sghergwn per se.

Suitableu phocadugb afgpotansformatiorosimdlsadgiins afd tivehoderma host cells are

cescrifh nTFE BB G BV BB oEGF: Bhonb Tk i o Pl Eipyesgoecemy o

Sciencee ESM &F. ohi7al147df eSuitae rAdmddsi &t riadristummigy Fhsarium species are

descrlgedg%¥ Ma&arhtlgg %Blgfgg%@; ﬁ%sﬁgnéggﬂsgp%?g W@l %&'&? Yeast may_ be

transfdrmeaIUSk@dﬂte Groesdardsy dédeebatdse Botker kmdabtaranter abAbslson, J.N. and

. ppl ypept i des, of e javention ff|
simont 1Y By RaioRte PBRrbFUBOBu A Palrou BB iokale s i Enaymology.
50% usually by at least 1 409, and nmay be by 2 or
nore |1 ogs of killing. The conpounds of the present
invention are adm ni stered at a dosage that reduces
the microbial population while mnimzing any
SI de effects It |s conten‘pl at ed that the conp03|t| on

- I o I Y



The antim crobi al pol ypeptides of the invention are

al so useful for in vitro fornmulations to kill

m crobes, particularly where one does not wish to

i ntroduce quantities of conventional antibiotics. For
VOIUY&@(&W&I ep ’t&i?eTEﬁntAomﬂe:mﬁbP&sspmcy,pE@Ni\dﬁ’s ab dthg., 1983, Journal of

Bl 30 R RS g B8 T aet s Lol eRe Ry doscemy of

Scfenﬁ?mUiS‘A?\‘éttgaﬁ} cultures of cells, to prevent the
overgrow h of mcrobes in tissue culture. The
susceptibility of a particular mcrobe to killing with

Methbﬁl&aoﬂﬁlﬁddﬂbﬁﬁmbl aI pol ypeptides of - 38 - the
gg{eent on determned by in vitro testing,

Rrsse MyehiR %aEse;seﬁieﬁéweihogééqr.wUprﬁ eaktnaplide of the present
inventiar tcumﬁrlsmﬁg (d’)%u%@t[r@b:@ C!enS WG 6 didtfde O is capable of producing
thep&ent]rdcro I, al g qy de at varying concentrat'ion

PEPeRIdSe MEe SPndiiaRs §‘Eﬁq‘“P'<‘:’? Rt Areduationnwitthe i’mlmeeﬁlrﬁe and (b)
recovéingaid pol Ly PREEMBEN AU SN8e A%
A I7e Vi gblyget?ln cr obes a?g t hen Scount ggwsﬁgﬁf{;ﬂge? eve ?reg{eferably
reniGa/y Mafi- det er ni ned. M crobes of interest include,
tm egsentnme LibiThiES felki@s CHRIARS &R

p friobact er sg ; Enter gﬁg\)t{,{%ﬁgf mg%t &ﬂyp%pnéé)& the present
mvent@%ﬁ mpw% %Fyultiv%tlr@ a hosteesll undry epnsditions a:ogr{mcrve for production of
the pdbﬁpj’egmeebbcﬁ(b‘-} I‘Peeovgr" rQ:} ﬁ@%oﬁfﬁephdgr ovi denci a sp.

ggl nonel P phi, S. }ﬁﬁhl mur i um _

P%ts?%f iry,en onsﬁlp(@ éqlqaigs gpmethpggfgﬂ@ 899 snolypeptide ¢f.the present

inventRAl derhpesa) aYQ;UﬁtbéHr@ §FPnost &I dgr ccﬁﬁiﬁfoﬁé coNducive, for production of
dot uper cuI osi s, ent er oco Itirca; Franciscella
the po@lﬁepthgag/ ey thg hg@t Ge!f\gzpmpp@essspmuta@t guclapt;de lsotiegree having at least

one mpgitishenab Widued polytapmg &ﬁﬁﬁ@tr@ézoﬁ By sa@f ch‘:?'l SEtHB' NO:3, SEQ (D

NO:5, %@"@f&l% %%5) D @C@g @EQd@rN@ééi §Eosso N@éﬁcﬁlﬁ@é@tm@aﬁ SEQ ID
NO: 17835@@&@191%@40 Biceg! égos;@ No'ﬁ%' sgef I'D"‘B@)%S d g b NO:27,

orrhoeae, N. nmeningiti

Wher@%ﬁﬁ% Ftant pyeqiige SE@lgﬁr@ﬁ@lﬂP%d%rﬁ pols@egtldeLwhlprm emmmshoﬂ a;
amino ldcﬁis er foy 9

o o S -2 R N DD W BT N e or s
NCHOe g. M tuberculosis, M |eprae; Treponema sp., e.d.
ammo’a’cnd@alt& i€ BNBEBAD D Rh48 P REQ B %o g, burgdorferi;
, ept ospirae_s ettsia sp g. R r|ckett5||
amino RSB S SERRBHY A 6pSE0 b 410 B ot GG HORKERG,  C.

ammo@ﬁ@#ﬂﬁ@@h@@ﬁS@Ql@N@ch'; Hel i cobacter sp., e.g. H
-bacterial pathogens of interest

ri,
amino Pﬁ’é? ué‘e4$ 9%5@ ”aﬂNP 61’not ozoan pat hogens, e.g. Plasnodia
amino &88ids 1%@40&!5@%‘?\!(5’96%5}‘ Ttypanosoma sp., €.g. T.
brucei; shi stosones t aenoeba sp., Ctyptococcus sp.,
amino gl da53pl SEQ g NQ@28 s (bhﬂﬁes@veemg the polypeytde.ous
lrmﬂeh l eqp!
o ﬁéé%ﬁf“%'é oo 9 M Ko BB R GBAF i o Bt nigeputrient
med:urp ﬁj‘l@@% REPrinmeduslion of ther P@JYPGQU(M uma@emMcgs well known in the art. For
e 0
exampRefHd @W%JJ Ye c@l&fvé"}@cf B? Qh ok ﬁ’éslﬂacl’ymrvgtgc!)paéaij STSCRIS R ype-scale

intra-
fermenigipn (ndvding p@mfmbyus rblaajhafaddmtezfr er vaidlstdta éemmelnmttbhe) in laboratory

or indudfriai feTﬁl@n@%sﬁgﬁorme IHe %Ui?a{bzegﬁws%é'ugn Fzﬁé r{lﬁ:q?f }ﬁ;?rgqﬁba&s Allowing the

vary w dep en
poneFﬁ@P;}Bé’EW@I@SS@ @!’eﬂ/eadlﬁ@lateslt ditedsultvaionnakes plaoé irt dneuitable nutrient
medlurﬁjb§rﬁ n .sLratlon

AR o BAEHEBE ou BRIy PR P P Gikts known

in the ﬁGst Suitahle preslid ialee avaitedld fromi abmm:ieml rmyptims loargey be prepared
accordif®! 0 e doses The

a@m n%ﬁ%@d%@%ﬁ??@;&e “q@ Cgs IOkER §f B &mﬁIgQWypngurtum

fractionated into small er.dpses and adm ni stered once

or several tines daily, sem-weekly, etc. to maintain

an effective dosage level. In many cases, oral

adm nistration will require a higher dose than if

adm n| ster ed | nt ravenousl y. The am de bonds ~as vvel I

a o o

o " o .



The conpounds can be fornulated into preparations for
i njections by dissolving, suspending or enulsifying
~themin an aqueous or nonaqueous solvent, such as
vegetabl e or other similar oils, synthetic aliphatic
Collect@i)d ﬂltye:gbly@@ﬁ;de %E@Jnstedﬁrzthlttghentna:htl rpéditing tracpalgpeptide can be

o By oS Ve b AR e o

from c8NBRERd] ng agents, emul sifyi ng agent s, stabilizers and
reservatives an be t||| in__ ..
P BF TR e IR S RERIOGe SRoH it Beiept G e gpecitc for
the poljiRpBEROURESe Abtckivh ﬂteemetmammﬁeqrt;ecamsmf ic antsbodles For
formul ated into pressurized aﬁ)ceg ba E{o eII i ¢ 1
examplg)c AN a3NHHICAPBE MY WEBketRHang ??% fgte HCQ’H& or the
polypegjh@ebglﬁgscnbed herEfe conmpounds can be used as Iot| ons,
or exanmple to Erevent i nfection of burns,

Tt et O oPPNROPHO GvAVe b I TBFPAPred g tf@%h%dac ogg in the art. For

exampi®| H‘@ Pblyﬁépﬁlde' P9 MR foRUEBE Srorh URPENMidH RB@DNSby conventional
enul si I:tm'gent s, stabilizers anddfpr eservati ves.

procedugs ncllding, tdrlimied, t renEBIagHeIn ddlalion. 1rstaglge. sREay-drving,

evapoﬁdt'i@ﬁ‘)é‘ﬁré’cﬂﬂn%%orby mxing with a variety of bases such
Tyl ng bases or water-sol ubl e bases.

B@Tﬁ@wﬁwdet of He pesgrtninvanioR mayde ByiiceVad Nﬁﬁt@t@r%%edures

known' %Ctth@ Ly n%!u%m@ SUPROSHHRS Y 1o, ER@rzpastiyt @Q/, BAMxchange, affinity,
i ncl ude vehi cl"fés such as cocoa butter, carbowaxes and

hydroghiebiret RyPERITARUSIEs Sndwisizeh exeysionls SRsPPheRpRrRIPHREIes (e.g.,

preparﬁﬁ\t/e HoRlesl g sty @ﬁer&ﬁ@énsbﬁﬁm@r@td”ﬁnmomum suHatd ﬁrempttatlon)
dosage forns for oral or rectal "adm nistration suc

as
SDS-PARTEpr exirastion s(seand 9s uB iR if3igcaay. BeCprlgisaegnd Lars Ryden,
edltors"“i‘/@}—?tﬂ[]bi%ﬁér@ ﬂé’ﬁ%ﬁ( 4oig), for exanple, teaspoonful,
t abl espoonf ul, tabl et or suppository, contains a
predet erm ned anount of the conposition containing one
Plantd! nore conpounds of the present invention. Simlarly,
unit dosage fornms for injection or intravenous
Hunbrassnlr iavendan misp releigsy iose rehegepisnpj@inglagt parheor plant cell which
has bé%hetﬁﬁ'[%torh'@%! Sith 'agrgxrcfrereg idk Qﬁﬂgﬁéé éﬁc%@m?% bt Riddantimicrobial
activityoblfaiheeresait Uaentjnnaimemtcabmesemﬂdu mfaduce fhe ppivperiidegn regoverable
t n
quantlﬁéﬂs ?h%?lgﬁ%h@%?@ayf t%{ fr?ué%)gétrtéééﬂggnqgtng rosp é!rﬁgt;‘@art A%étﬁattve y, the
plant cemtantwaﬁmobtawmwgﬂtadatﬂnémmnt noliiperitigel etpydutated %oﬂtyhécprstmprovmg
d/
the qtn'aﬂ{)/ dS?%?%ogﬁr E@%ﬁé'gg{f Erﬁtgroblﬁg%bﬁﬁ&%lﬂ/a% p;%{att%llﬁeff%rtdcrheo[og;cal
properbgs tdnéo Hesfitoy atttaeltnnwtptn@rftact@bnt ai ning the antinicrobial
f t
%‘%%tehlggj rﬁ’ car]t ‘Bg gicﬁwgso ; ;titlc%it)a&‘?ﬁohd&ome%ﬁhtms (3é monocot).
Examal@aoténmrmobmiams aaegraﬁeeage@lnin aisgneavowegreedl (ed ateisyePea, forage
e.ter
grass %Lrﬂ«fh n{[;lg%gst% E:ﬁ urtd tetmo ’ere}tg éa;rsisg %c‘hp ys@gh? g%ggeratest &g wheat,
oats, rymitissley uiceasirghuas, ajtdlmarzsj'(@céages f or hurran and ani mal
Bubi [
uar‘f?% Sl dl?ﬁ%@ﬂ@arleégg B Iﬁgtﬂgeﬁ S@%‘?glgnvent ?gtgto sugar beet, pea,
bean aral suj/laaaedamm cwmtemuarmtarés.ltfénndy 8rassicecgregdee® asheauliflower, rape
re maceutical ly
seed, SRSl §ftarilo® SREIRY ABplobrly BreRRRLTS
pewlés obplaninsarfsare tskem,ueallts, detsfag,erobbrfmsmeeﬂheand tubers as well

as the’ Yn%ﬁf\gcmat ttgélt? nt {;]ogr'?prg F‘qu Ltggc dé‘t cﬁ(?ﬁ@ﬂylﬂdparenchyme,

vascutphamaemdwastems asymrifiat pdniviceh ctdwea%tmapmmwdhn at hehloroplasts,
The I
apoplalgx CI Itoecrq?%dn lH,P ES ve C%tenggat 03902)%%%9083?!?0 cons %ered to be a

di luents, are readlly avallable to the public.

Mor eover, pharmaceutically acceptable auxiliary

subst ances, such as pH adjusting and buffering agents,
tonicity adjusting agents, stabilizers, wetting agents
and the I|ke are readlly avallable to the publlc

o o r s L o o, o



The use of |iposones as a delivery vehicle is one
met hod of interest. The |iposones fuse with the cells
of the target site and deliver the contents of the
lumen .intracellularly. The |iposonmes are maintained in

plant pRANTFAEheMidB, AenisRlcks Wiktevet el tesenbridin, e chmlderes toog a plant
usi ng various means to majntain

part. {iGuSh, P! PBTH ISR LS Iooaat Srh e setated I et pefisation

of the ﬂvenﬁ&?aie"‘&l@ﬁtdaﬁﬁderleﬁ PRSP HRAs,a6.6., detingrRedntaspbens, aleurone and
aerosol i zed for pul nonary adm nistration. Liposones

seeds ﬁ%%is be prepared with purified proteins or peptides
Aisﬂﬁaﬁmﬂ@% kil tHS sBfhe0ds tHE [ﬁrﬁtt; <BAEPVerBUE RretheSRBEETy ofisutls plants,

or iInfluenza virus, etc. i pids may be any usef ul
plant pEBgHANGRIF Gl known | i posome forming | i pids,
rﬁq Ftdbadc %?aht eﬁbfsnt%n Vbt ard Qrblo@pb;btﬂledﬁ theS}bA@beraSnVentlon may

osphati dyl chol i ne. The remal ni ng

be congputed inyagserdaage WA MeEosls ikapwn 11 fﬁﬁ agt T et é&e Plént or pant cell s
constr&#?éﬁ quﬁ'n%r%lorahﬂ?%Q%@Ho@é’hxp?@s%kd?ﬁcon@tﬁ%@@ddﬁm'a polypeptide of the

preparj]n
prosert .xry@smfe@to tmepi@ﬂd@é’rdgﬁr@nwe@@r PIoRagAI Kat aeseifmaﬁnod'ﬂed plant or

plant Cg,&@@cﬁg, ténsg@n op? Plan2&fi: 3361 may be used. Briefl y,
ds’ an urren conposi tion contai ni ng pept i
Hyeeemmﬁwegonatfugtnlsgppywqﬁat% NHellE ATY RYUBIURY Wh]Ch comprtses a
' g hvélbal og&tbbidslinked with
o AT BB B MO gkl okt
appromateeregmm@qua@ceawweﬂ der exweesigperfit g@@ﬂ@ﬂﬁottqen%equence in the
ec [ dedrikia
plant & ?@nﬁgﬁk’tho?f rglr%éabgﬂ?ﬁ%@&éjb@:e &x ts%:rbg gycl Bcthd dg]a(t:%m rise a
selectaieomeiso UsefalL fooidentifyag hq&ﬁ@%ﬁolﬁfib\ghlﬁh g sxaleppien consiruct has been
integra3 @ LE@ TR E%&ﬂ%e&@ ﬂgfé%%&@tfopﬁlrtﬂoegctﬁﬁ Jrivhe cor@e@r‘ﬂl@f ﬁzltd ¥he plant in

rom about further agitated

questl@fo@h@!ﬁitergdevenés o:mthqar%’\l/?\ @tmﬁ@cﬁloéi@%h%fe gyl ng
TR, RN SBSE Mt B K0 ncas o

OPﬂOﬂ%lssmaborrtmsaISB@wc%rs deftrrmingglo @i’@flii’l@noﬂ e dapig ©f when, where,
and hc!v&"{ﬁ%rb&ﬂ;ﬁegt' (%htts '@BL‘.; te)za[e %}eg?éq:”%rgzgée{éx?% ﬂ'ﬁeéﬁ'xgtﬂs@kh @ the gene
encodln@taqmigpept]ﬁe oéﬂha meemjbm\mntl(pm nwé:m tystugye plh@ducmle or may be
ceveiop Ik Bl i a8 SBdnt Sl Bl ey P gy o @ speetc
tissue ammlamtcp@“blsalbh aagem@s ) I@@Ve%gé‘ﬁﬁt%i 0TV | SPCEPREPE PliReIfRrdexample,
descri%dvﬂﬁasg\ﬁ@réf%ﬁ Y1 %%bﬁf%f fbﬂ)y%o' Bﬁagoémown in the art.

ant | tircs penicillins, e.qg.
Foe moositltiive f@gprmmncthd $58 VaMitfettﬂﬂ walzeiupjauBiabiand fe rice actin 1

promofefh} Sﬂﬁchééd ra % rﬁg SﬂBO %’59'2‘{;[ géﬂi Q@f-} Rifistensen ef al., 1992, Plant
peni s tn |na ion Wt et a- ['act amase
Mo. Brofnhﬁi A 5689, Zbetpxhazl as @@91 rﬁ%f,anf@eg 3: daﬁ%ﬂaﬁ) Osgragrsicilig promoters
my b SUEEBVTE, o TARUACI AT L i ALHBDRRENES o, potto wbor, nd
fruits (Felemcols &e@prdzmnd@ﬁf)}'cﬂm Rpol @wg&m B4 2_§ijﬁ$®n@mf@é% metabolic sink
tlssuesqgu&{) Lo Eﬁ%lcst%g t(E"flc!TBp? Eﬁdrmﬂ@g:@g'ng%} gi@ 863-878}, a seed specific
promoi@ntsuemasdhe glatglen psolamia, globolinysefaliiumin mru@mhﬁom rice (Wu et al.,
1998, B% }/Sﬁ%ﬁgg %hgs;gé‘&? 5@ oaﬁézEﬁ%Q? q?!/fcﬂyf%e?‘érlo otet frdm H{éolé%LF}nm B4 and

et’ocona itraco
the urﬁndwﬁl sepdnputdin ganti frarbeYicial fabic(Cneegs of w6l 1888, Journal of Plant

PrysciGclcendle iy & a8 i 1351 SREBTKaaR b IR DY of t5ge Pl
and Celf Phrséolagyt $9n965®@ﬁﬁ|thmﬂbmemmtdwapﬂ ;:trhreélotem\ﬁrem B@ﬁSfca naPUS or
interferaon t unpr, Necr os a
any of gl serd PR SOBRE AT o S hiriors Cestlivg BIHO etrtarra
antim crobial peptides of itHe.inventi on may be
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The term animal includes all animals, including human

bei ngs. Exanpl es of aninmals are non-rum nants, and

rum nants, such as cows, sheep and horses. In a

parti cul ar enbodi nent, the animal is a non-rum nant
Furtheanbrefithe mmarmﬂayabé aaleaﬁmjesﬁm: poirsmer sumhoaggthstbegpromoter from

rice oﬁgqimnb}l fﬁ?&k’%’? oet ea] 1@&32}9%5{, g’&k/sﬁ%g{}/e 1éi n‘%{l %d?)gt b%ﬁloreiia virus

adeni r@Qﬁbmy&raﬁﬁéﬁséSg ehe rdﬁ@y@teua(l\dtra: bind Hfhggnﬁs ri@B-m,dPlagt Mu!bcwiart Biology

26: SSféB% hor(tﬁﬁ @%u dgg%jal ;%é{ﬂ%{;%% rmea(g(gé'%)g %taq(?hg%éj %o\feecsiﬁafﬁgg General
Genetlceas f Eads ), érﬁ?ﬂo@@m@@d Hié pronmearsicaay teopgetsnih2 promoter (Xu

o e, OHRR B Aot Sy 0 PR e L SEL S 95 Rl by

ablotzoaﬁ@@tﬁféhfﬁgs@éh tabetehmmamhe oarolibie, @ntalmanmbmalsahmty or induced by

xoge8 Yl TAED G PSRN FEL T PRITE: Gt POapileperioagts, plant

hormohé‘s Sudpastdtiopd i, aBEdpslhdI®Rind gtb‘b@reﬁmtacm gh@hbAly metals.
ol ypeptide, in the formin which {960 .added to the
e

R @isitoss sivaIreh IR ERLEER Bendee R Hiele, eppgession of a
polypeyidd ofteé bradnt an‘éHtloﬁi 8f thapRnEansstdnat, thB@romoter enhancer element

anti m crobi al peptide prepar atna?] IS % I eaé H‘fﬁO%
may hg,pR 'HH’O'Héffl"é‘P*}n'% oy DstyREne S ROMERETC ARG BT JYiFEpliRe sequence
enccd1(1§ %%o@b@mﬁieeof]tﬁe OfesWR iMINBER 78ar-indtéhdel Raret BAN 1996 Ubidia, disclose
nbodi nents the antim cr obi al pol égggﬁrggsﬁr eparati on

the usg §f TQ? firsd dpdronesh theriice aggh 1gisne fgenhng or at

TrRasdle 480k PHERe@§erfteh®l Bhy 8flePYakdof tHEebRREssion consfluct may be
wel | -defined antTm crobial polypeptide preparation is

ChOSB%HQ@ﬁF%””@éU@&abW& PeAEt ance, it is nuch easier to dose

"IQ‘fér naekky atig EB@strfu%ﬁ‘ds aﬁc@ﬁﬂréﬁhcfnﬁp'tﬂé ﬂ@hﬁ’ @;@ﬁémgeaccordmg to
hat is essentially free frominterfering

CO“VSYE@ﬂ?[atﬁP‘Ffa‘Wsﬁngb'ﬂ tBﬁtaﬁmf@WélSHa‘i‘gfﬁféﬂ%é’ﬁf F@é@tedwsformaﬂon

virus- n‘%&f é’fé@‘%’r%ﬁsf@ﬁﬁé’t%%t I¥crbigfeetich, nBriBRY Bdrivtr@heh© btolﬂﬁlc transformation,
bjective of o bt ai m@gpconm stent and consta

and el@fé@@m%fon Esenét éh | PEIGNGEI 2440 T 294 s"qfiykle&ﬁaéga% Figdgehnology

8: 535meahﬁ€o el 1 6sh, @Jaftﬁgtass 274, F For the use in animal
however, the antim crobial polypeptide need not

Fif@sqrﬁat A@Y@P@GfemfmMe@w@n~9~mﬁ@ﬁmeg%1ehf@n8&iz§/ﬁ%%meﬂwd of choice

for gel’M}h% ¢88Kchlc RYk dq’d‘r?ea & éste@nH%ng'a‘hGOQéﬁberoort 1992, Plant
pept | 1£repara I on. he anti m crobi al
ge

Mofemﬁfm %’@sr il PRI A CnUSsE f@ravar@a@wgdmpww aftigpugh other
transfoﬁ'rﬂ%ﬁneﬁ]@th@@é afs %ﬁer‘?b&%ﬁo? Yne'sé‘ p@arﬁsr e?k@@ﬁ‘ﬁy @r@ﬁ:@%d@f choice for
veget ab proteins), (b) can used in the
generq@n@d%m@wcwoaﬁ@tws m@ftéﬂei ﬁ@@bﬁ@meﬂ é”&“éﬂ%ﬁ?@lct PeIfsor tungsten
part[cle%u%Batéé \TVI%’?Qh@dt‘#éﬁs'fdfﬁﬁlgobNﬂ‘)edp ér%ﬁrybh@t chif or developlng embryos

subsequent | y -added t or "used i n a treatnent

(Christgy.o flarfdeuigel? e%7’50281p§hmayn st edrrapbYeinjcaspigchnology
5: 158L ﬂi2t r\%s?ucg' Ly Pdod o PEkMo \NE@% @ntﬁﬁméf‘ 49bi gk alternatlve method for

epti de pr epar ation, her USG accordin

transfomna%/ " ofgpenpeots is basefmn qﬁ:@p@gﬁ teANSESINGppas descri ged by é)mlrulleh et
enay; I of this order of nmagnitude
al, 19§ye [ rﬁ%dé%aﬁé\#féa{%b%t gﬁ%gg? e usi ng reconbi nant net hods
Fetlowne drensformatigner bas trengfgrmanés nwvingo iecespPrptedbithi negpression
b
constrt?c@%reagégctéé%ﬁh&9&%%§n%raa2%dl‘@rﬁnfogvrwg%@gréhs f’c‘cﬁ q’g;br%@]t}ds well-known in
the arjpr ﬁtwedﬂﬁebyamfadmhocnWCé@rmﬂam@@d rﬁ@t Hed selediye helimination of

selech&f‘fg gbg re@cﬂélald éyrggﬁeré{%np&efﬁaf]t%t 'fcﬁ[BwWi@y Qﬁergﬁdﬁ 5SBy RRing, for
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SeIECﬂ %éég}pe ﬂ@g%@b%e\%d fromor originating froma
veget abl e, including nodi fizd proteins and
protein-derivatives. In particular enbodi nents, the
protein content of the vegetable proteins is at |east
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Veget abl e proteins may be derived from vegetable
protein sources, such as |legunes -44 - -and cereals,
for exanple materials fromplants of the famlies
Fabaceae (Legum nosae), Cruciferaceae, Chenopodi aceae,
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pea,”or bean. . n anot he arti cul
under KRB Gise RN iong: SrePRBCE! 188 HAEPPEle: G Berigherng  the
polypepidee pl ants of the famly Chenopodi aceae, e.g. beet,
sugar beet, spinach or quinoa. O her exanples of
veget abl e proteln sources are rapeseed, and cabbage.
CompSabean is a preferred vegetable protein source.
O her exanpl es. of vegetable protein _sources are
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eta gl ucanases EC 3.2.1.
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T E'ctofrﬁabblﬁbr% mE\P] %ﬁ\g‘gé@a szi%@?%ﬁ rnmat@ﬁéle 8L '&omgosfslons may also

ert Lehrer
ccmprlama svﬁatil%ld@ls/eryo\rehfq*%\gaﬁabtesoftdﬁé\reé@g thshahinieeplal Rolypeptides of the

inventiGo 13 GEARH3 0. RGHHKIthy compositions are used as a medicament.

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

Examples are given below of preferred uses of the polypeptide compasitions of the
invention. The dosage of the polypeptide composition of the invention and other conditions
under which the composition is used may be determined on the basis of methods known in the
art.

Methods and Uses
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Exanpl es of other antifungal polypeptides (AFPs) are

the Aspergillus giganteus, and Aspergillus niger

peptides, as well as variants and fragnents thereof

which retain antifungal activity, as disclosed in WO
Tﬂé/ {1d4h9 :mdtldﬁl)s()&é@%@@&éd to methé@@rlwn@%e&ﬁﬁym@mc@s having
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invention. In a particul ar enbodi nent
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known REtRErARG] seRdsitions @feeﬁgéﬂ;lb%dclﬁés hﬁ&bﬁﬁ)ntﬁf ®Weod, latex, adhesive,
i ncluded) in animal diets or ﬁg]g : %e els of 0.01 to
5ansh

glue, pagprooardiesrd teydite: jegthesrmigstios.gau r 0.2 to 1.0%
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water trrfdinentyplant, ehrk chbelipgripivers- J@ﬁpﬁﬂftimola@ pohgeplideciothe invention
LA Y wPe IfLiFeking o irloidg microbial
shoutd g 7:s 85144 Bt OB RAHeEn AREL PR, a8 sfhiblill microbia
growth on theaiefacern guastionr three, or four and so forth up to
TR arkif l&Bﬁ%WepHcﬁbst& fi’ilell @érﬁ big &y Q&’dzt‘i’dr@%a%e used for cleaning
conmponent's e spe0|f|ca this at |east one
surfaceisnatid, icoeking u’t&ngtsn@nﬁooqi @rowrsméﬁantfn 2R dn | areg dn gfhich food is
{9 REQ¥i de an in
prepar% eg%eﬁfgedﬁ?rg%w%ﬁg tﬁ@m@ﬂq&g{éﬁsgﬁﬁé |%d| cated in
itcmma ralsct beiused @s o ptasanvatior ageit @roﬁ ubeinfeetienoRger i avager based
nts. The present invention also relates to animal feed
conpositions. Aninmal feed conpositions or diets have a
Thelimtsinten pishirghtesdattesn tsefof gn andimicroiig ulohrgpigriopeqynposition of

the Jnvml?égzggﬁc Jﬁnﬁéﬂ;érg‘éq égwﬁcgfgé{daﬁoﬁ%eb{;ﬂeTémﬁn&éﬁfen of the
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mICI’OOIEIa{‘lES h?&éh%rfﬁn%g%%bﬁ% tgr 2R SHtek b GUR Sofiv B8cteria.

ent o
The composition and an’umzcrobml polypept;de of the invention may be used as an

pain

antimicrobial veterinarian or human therapeutic or prophylactic agent. Thus, the composition
and antimicrobial polypeptide of the invention may be used in the preparation of veterinarian or
human therapeutic agents or prophylactic agents for the treatment of microbial infections,
such as bacterial or fungal infections, preferably gram positive bacterial infections. In particular

the microbial infections may be associated with lung diseases including, but not limited to,
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An ani mal feed conposition according to the invention
“has a crude protein content of 50- 800 g/kg, and
furthernore conprises at | east one antini crobia
pol ypepti de as cl ai ned herein. Furthernore, or in
tuberctibsis Abristrmali angl dystiz fthesis pod eeprRotratamitehdissases including, but not
i tdtnd I cat d ab wﬁg %he ani mal feed conposition of the
HIteG; W P ﬁaﬁ% Bfitent of metabofisable energy of
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m;crooﬁgxmm mqjuegmimbol i sabl e energy, crude protein,

I
5l BRRSPRS KB TR0) Bined kb SR} Ui tpmomoes.

medica}, dbviRes Buth a%’a@lge cBirefer¥\end 182 16 GR-d2rdi)if hair products, such as
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mlcroblIHE Bbbulét%ﬁ t@e@t I@éﬁt bbon 5@93%511@1%9%&&1 ERgPaANGENBe by 2 or more
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Eur opean Tabl e of Ene%%{y}d%%hues for

Pou
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bacterlévaln'cﬁ@r@ PRepRIBENS sad] adn Bﬁeﬁ@b&@u\t Npa@pdes e S. uberis, S.
animal diets is calculated on the SIS of feed tagbl.e

hyointasiiglisa s>. \RIEIBRPe?Ih Be PITVFFE: @8@&6@&2@( OBRRSH SRR AP stpdivIococcus

aureusS STBRSERhA NG, siMBERE S RpBERChed SNcarasser waar de van
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to a hashHBRITS. BERRS @f@*ﬁmﬁe%—‘d% SkingTp gAY 35 261K B1OPlS- drsopatitis or
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exanple in the range of 5-30 ng enzyne protein per kg
ani mal diet. The anti m crobial pol ypeptide may be
adm nistered in one or nore of the foll ow ng anobunts
(dosage ranges) 0. 01- 200 or O 01- 100 or 0. 05- 100;



-47 - need to purify the antimcrobial polypeptide
fromthe feed conposition or the additive). Signa
Pepti de and Propeptide The present invention al so
relates to nucleic acid constructs conprising a gene
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ProfeuganinPawe80a S s STt S ¢ S nbp e, S By Seratia sp.;
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ng a_sign pepti de consi sting of am no
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opthalNGalhs eﬁeﬁﬁd&i@r atqmabseptetheFQfoﬁéarsmlengﬂ@hO%Cﬁoa%fP@&aiion Dy

RulddSh @ idely,
mhalatgéé%%/ klé g@ enco ng aaélsag@&lt de cgﬁgt?éftof nmé amv%rgm ey
~ dependiog dw thegspesificlamgimiGegal mvlmm_aae ‘f@rbena@nﬂ@wﬁt@r@%sthema’fwe of the

4 £ n t
disease ﬁﬁe%ec@g%c)] gf %@Eénstrﬁp&rp%?%g%b&’ %p%lgigﬁaﬁmdﬁ]eﬁfﬂb&gnce of the
agent gr@we the host, edrgh titeo likeheTld initial aivde seavhe Iaiedredeliowed by smaller
mamteﬁgﬂée n@&%ﬁ The dose 8 y%&%%ﬁm;stlafe\ﬁ h@&g@h Pal We@%l?%r bveekly, or

I nant expression vectors and I nant
fracttoramedé mt@amalﬂarsipa@s sukdriminislesstormeiad sewmisltimast daily, semi-weekly, elc.
[ f I I
to mai A—Qﬁl d‘Q{: Sﬁ%&?;&e ngef?ie ire{?%]of?l rﬁgnsxf @és@% c?racgqrﬁﬁ%gtgﬁoﬁg\kﬂg Tequire a higher
dose thmtﬁmtirrmaﬂerekiosh’av@ebzhslyu ﬁd\erar@ld@ dondsoms veslli gsabe @nfigy and carboxy
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ernEF 5148 888 eREPLET A Bl SERLS! FAE e, o carvor
terminseoag e esnideyd.oe operably |inked to foreign genes

individually with other control sequences or in

conmbi nation wth other control sequences. Such - 48 -
Formuwatiemrs cont rol sequences are descri bed supra As

.ﬂ} 2’@?‘?6”3‘ gg%gléﬁigmvewog] (garrggée b}lc%}é%?ﬁg%ﬁ}ﬁ% :10 egnglf formulations for
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to the amno term.nus of a protein and the signal
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may be natlve or heteroI - ogous to a host cel |. The term
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The present invention is further described by the
foll ow ng exanpl es whi ch should not be construed as
limting the scope of the invention. EXAVPLES

Chem cal s used as buffers and substrates were .

therap&@ig@h%ﬁtat@ﬁ qd@fyl@tgier@éuliﬁtg t!“easm;pozrmoﬁthlgrpamnt BExanenEan be

reparation of CDNA || [y o en rj.na

B T I E I LT T ——

pharm&i@ﬁt;éﬁﬂg @c@ﬁ@aﬂ%@arﬂéfgl cﬁr:jrﬁlden’sé ENRS! wag be ymmwm ado areparations in
rary made_accor ding

solld, 150l |5k B0 PR LSAHBE AP DA FhE F%H%ghga\ﬁg%%r anules,

ointme R 06@8His CRBRE sbiofiHe, lstﬁp[:iob@ar@xﬁmbmsofnhaiaher galts; mrmajspheres

I R T N

ways, HciRiMasa( %@&ame%dé Oéér@ﬁt%}ail limr‘é/ﬁdalﬂbneﬁﬂl Intr@ﬁ@mahgtransdermal
sites conpatible -49- wth Sfil adapt

intrachisl, 1. SRRISRHG 046 ST GRNG| PRVETBLORc NOP) THGGY may be

ol bASER L 1Q&kitanBtad ubdbxan [ienioeotmer iasulation
system’f’c!%%g%%ﬁhto th IlEebEg%?Rl ca(;nl n%n sites of (S%—laSS The

that acsdtg uipteinile prie spee aphrEiy P IFBRNAYA% t he human al dol ase
1 NG érh@é?}frﬁ%tb)édfoﬁ%uéﬁ&f e ioplcal Se bor&pil% @eﬁ:.d@dng @gent that

clonin adapt ed cDNAs. zr\
decreaptiig Aiteelhe @nesitimgonrf gipat:caiens, 9@%?‘3@ )(A%[egclum and magnesium.
For ex‘éﬁ'@‘é' 'ag;(aﬁl‘é %&wha§fc¥t}at@n@GTﬂ%rpE§$m dag ek tﬁblttd:léd eghdré afirate is
a

se I nsert by agarose % electro &Iesn S.
preferrghel Henaacanwiation of Gidate Ma! yseahy be T agpishicd

T%Brdof'rfp‘égn f%%plte‘sgﬁttiﬁféﬁloﬁ & B@gﬁ%ifﬁ%@é@d aloWbEb&at;on with

scovery of Mari nasi n pept i n¥
each offteappi ey 68" DheSEd M ERMBAIODAT PIBETRPWIT co PRUBEIR 6., perforin
antmnf%ﬁﬁé‘f?rgf z%%nlts ‘é‘ﬁﬁblB’F c%p%fce)d[nf ﬁ%g&ﬁ@& doRbge forms the compounds

ts of the ori'ginal MHas5 vecto
may b¢iagainigiaredna b Jaan of rta@b@aaragaca@% X Becepiabgs. The folloving

metho%r%@}&?seh%sé’rla%é?gly g&g@ﬁl@nﬁ&@%@ Pnem?@%? firgSng. Al l

were I N ndently bl asted and the results
Fanairglz e@pa@ﬁlen% o gommgascsap) be §ed daleBRrer AR AYHERIPn with

h ti bi I S f | ith
eoprs Y308 Ul BREVELB0L L8101l Yo SBis A 1 o

conveniiagaltasidifives, Maeh mradasiosen nqgg@u E,prmt@yh or po a‘tqﬁ@ﬁ:h with binders,
such aba rc:ﬁé%@a %19%5 f CélnﬁosgS&erﬁféﬁ\tfésgsaCQ¥ iablast kRgciMok hyeldiigs; with

I"nasi n ol'ypepti de sequence several other
dxsmtegrwm nelehngs ooy etarele AP edRrcisERY JoBIUNDCIP Ggﬁﬁﬁﬁﬂﬁce“ulose with

ol 1 SRR 5SS B g R PR R s
moisteSEQapontBressvaiveSEX fEyoNaE gggmts

The compounds can be formulated into preparations for injections by dissolving,
suspending or emulsifying them in an agueous or nonagueous solvent, such as vegetable or
other similar oils, synthetic aliphatic acid glycerides, esters of higher aliphatic acids or
propylene glycol; and if desired, with conventional additives such as solubilizers, isofonic
agents, suspending agents, emulsifying agents, stabilizers and preservatives.

The compounds can be utilized in aerosol formulation to be administered via inhalation.
The compounds of the present invention can be formulated into pressurized acceptable
propellants such as dichlorodifluoromethane, propane, nitrogen and the like.

Thé compounds can be used as lotions, for example to prevent infection of burns, by
formulation with conventional additives such as solubilizers, isotonic agents, suspending

agents, emulsifying agents, stabilizers and preservatives.
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EXAMPLE 3 Construction of an Asperqillus expression

vector for Marinasins The cDNA encoding the

predicted mature region of Marinasin 13 (ami no acids 1

to 49 of SEQ 1D NO 8), Marinasin 2A (amno acids 1 to
AeribererD thepcapaids chvabemaierinBBuppoHitntesain) dixirly with 48ariety of

basngly S ) M TR, 292y e
inveniigy pan lzmycjminigtqrmgictanﬁ v(aaar:tsmnpoamrpi:Th‘f s:ugpﬁoqi c@EQ:l}zcﬁg vehicles
s B8 G, INERL oy bOTRMREE AR e e R Roratre
yet arpisplidiiteyl aimebrh tevepbratorea DNA f[agrr;enltl g\r;m_cgdl Rgnggf: "

O hRbR AT 8P L0 bh e LRt Pt crs g s, anc
suspenhiens| ingyniver | wovidete swidrsihedatin dasbye unit, Tabl €akple, teaspoonful,
e M AT el eIl PPN FaS T ey campositor
containtngi anesdrithorB-dAnfiou MRCANGE DREAGATGETIGh AT GEETCATE EESE: forms for
injectigﬁ or intravenous administration may comprise the compound of the present invention in
a composition as a solution in sterile water, normal saline or another pharmaceutically
acceptable carrier.

Implants for sustained release formulations are well-known in the art. mplanis are
formulated as microspheres, slabs, efc. with biodegradable or non-biodegradable polymers.
For example, polymers of lactic acid and/or glycolic acid form an erodible polymer that is well-
tolerated by the host. The implant containing the antimicrobial polypeptides of the invention is

placed in proximity to the site of infection, so that the local concentration of active agent is
| increased relative to the rest of the body.

The term "unit dosage form", as used herein, refers to physically discrete units suitable
as unitary dosages for human and animal subjects, each unit containing a predetermined
quantity of compounds of the present invention calculated in an amount sufficient to produce
the desived effect in association with a pharmaceutically acceptable diluent, carrier or vehicle.
The specifications for the unit dosage forms of the present invention depend on the particular
compound employed and the effect to be achieved, and the pharmacodynamics associated
with the compound in the host.

The pharmaceutically acceptable excipients, such as vehicles, adjuvants, carriers or
diluents, are readily available to the public. Moreover, pharmaceutically acceptable auxiliary
substances, such as pH adjusting and buffering agents, tonicity adjusting agents, stabilizers,
wetling 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 o 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 skifl wili readily appreciate that dose lavels can vary as a function of the specific
compound, the severity of the symptoms and the susceptibility of the subject o side effects.
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Mar i nasi n2A-F 5'

- GGATGCGAACCAACTI CAGAAACGTGGTTGE GCTGGCAGTGGACATGT 3
Mari nasi n2B-R 5° CCCAAGCTTGCCCTTCTAGCGITCAGCTCTT 3!
Mari nasi n3B-F 5'

Some SOAEGEEANOEAASTUFEAGAARNGET Eﬁ@ﬁ%@fﬁﬁmme&or a given
compo%qri :qqgir;a%ﬁlgpiegermm%%gé osecé SKI % a y a varie of means. A
preferr&HaERASHRRGTECREPARITHIEOESICT €Tl GaNEhERROATGT 3

T@HSEZE Iﬂfgf?;sogzeg as %%Jﬁc%g@;c%gﬁ%%ﬂhgﬁposomes fuse
with the cells of the target site and deliver the conienis of the lumen intraceliularly. The
liposomes are maintained in contact with the cells for sufficient time for fusion, using various
means to maintain contact, such as isolation, binding agents, and the like. In one aspect of the
invention, liposomes are designed to be aerosolized for pulmonary administration. Liposomes
may be prepared with purified proteins or peptides that mediate fusion of membranes, such as
Sendai virus or influenza virus, etc. The lipids may be any useful combination of known
liposome forming lipids, including cationic or zwitterionic lipids, such as phosphatidyichaline.
The remaining lipid will be normally be neutral or acidic lipids, such as cholesterol,
phosphatidyl serine, phosphatidy! glycerol, and the like.

For preparing the liposomes, the procedure described by Kato et al. (1981) J. Biol
Chem. 266:3361 may be used. Briefly, the lipids and lumen composition containing peptides
are combined in an appropriate aqueous medium, conveniently a saline medium where the
total solids will be in the range of about 1-10 weight percent. After intense agitation for short
periods of time, from about 5-60 sec., the tube is placed in a warm water bath, from about 25-
40°C and this cycle repeated from about 5-10 fimes. The composition is then sonicaied for a
convenient period of time, generally from about 1-10 sec. and may be further agitated by
vortexing. The volume is then expanded by adding aqueous medium, generally increasing the
volume by about from 1-2 fold, followed by shaking and cooling. This method allows for the

incorporation into the lumen of high molecular weight molecules.

Formﬁlations with Other Active Agents

For use in the subject methods, the antimicrobial polypeptides of the invention may be
formulated with other pharmaceutically active agents, particularly other antimicrobial agents.
Other agents of intefest include a wide variety of antibiotics, as known in the art. Classes of
antibiotics include penicillins, e.g. penicillin G, penicillin V, methiciiiin, oxacillin, carbenicillin,
nafcillin, ampicillin, etc.; peniciliins in combination with beta-lactamase inhibitors,
cephalosporins, e.g. cefaclor, cefazolin, cefuroxime, moxalactam, etc.; carbapenems;
moncbactams; aminoglycosides; fetracyciines; 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. Anfituberculotic
drugs include Isoniazid, ethambutol, streptomycin and rifampin. Cytokines may aiso be
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5" GGATGCGAACCAACTI CAGAAACGT GEEEECCEECCCTGICATAGGCAT
3" Marinasin5-R 5 CCCAAGCCTTAGITGTTCGCTCCATTAGCACCT 3

Mar i nasi n6-F 5'
ACCAACTTCAGAAACGT GECAGGTCGTGTAATTTCTGGTIT 3!
includig rin rea&irmelakon o' theCaaNAGDblal polyp<pBCBCAT TeET ATERIEECECET TAerferon

gam@%&#@%@%@ﬁ?@fﬁ@i@m 3" Marinasin7-R

5' CCCAAGCTTGCACATCGITTCCACCGCAA 3! 5 pnol of

r F and R (eg. MarinasinlB-F and Mari nasi nl
fn V’t@asg)?'ﬂpersﬁgeused ina 25 pl reaction volune with the

Exepantiiikicyhnl pepteles toy tt%@Rxe‘BM@rﬁ eay (OBqeBeIred Bﬂrﬂ?ftro Eynthesxs using
comefifR8 i sb kg %gﬁwfﬁﬁ@”ﬁ?%fﬁgﬁﬁ@%@ frparaigses are
availablecfoaesar6PIE fusmB8d SRehesizers by Applied Biosystems Inc., Beckman, etc. By
using synthesizers, naturally occurring amino acids may be substituted with unnatural amino
acids, particularly D-isomers (or D-forms) e.g. D-alanine and D-isoleucine, diastereoisomers,
side chains having different iengths or functionalities, and the like. The particular sequence
and the manner of preparation will be determined by convenience, economics, purity required,
and the like.

Chemical linking may be provided to various peptides or proteins comprising convenient
functionalities for bonding, such as amino groups for amide or substituted amine formation,
e.g. reductive amination, thiol groups for thioether or disulfide formation, carboxyl groups for
amide formation, and the like.

If desired, various groups may be iniroduced into the peptide during synthesis or during
expression, which allow for linking to other molecules or to a surface. Thus cysieines can be
used to make thioethers, histidines for flinking fo a metal ion complex, carboxyl groups for
forming amides or esters, amino groups for forming amides, and the like.

The polypeptides may also be isolated and purified in accordance with conventional
methods of recombinant synthesis. A lysate may be prepared of the expression host and the
lysate purified using HPLC, exclusion chromatography, gel electrophoresis, affinity
chromatography, or other purification technique. For the most part, the compositions which are
uéed will comprise at least 20% by weight of the desired product, more usually at least about
75% by weight, preferably at least about 95% by weight, and for therapeutic purposes, usually
at least about 99.5% by weight, in relation to contaminants related to the method of
preparation of the product and its purification. Usually, the percentages will be based upon
total protein

Animal Feed

The present invention is also directed to methods for using the polypeptides having
antimicrobial activity in animal feed, as well as to feed compositions and feed additives
comprising the antimicrobial polypeptides of the invention.

The term animal includes all animals, including human beings. Examples of animals are
non-ruminants, and ruminants, such as cows, sheep and horses. In a particular embodiment,
the animal is @ non-ruminant animal. Non-ruminant animals include mono-gastric animals, e.g.
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The Plectasin pre-pro region including the 58 bp
intron (see Exanpl es of WO 03/044049) was anplified
froma plasmd tenplate using the oligonucleotides
listed in Table 2. Table 2 Pl ecBHI - F 5'

pigs o CSRRSATERTAGCATGOANTTFACCARRAT GUTETT PHS, PN@SOWR) Poirrsuch as
tl.n"key%angj’;sclzigtg&%%gCA ﬁﬁg Iﬁ%%@%ETﬂMEWEQ%T% and fish

(includNGATERGGAIEGECABRMEICAACCACGT TTCTGAAGT TGGT TCGCATCC 31
1P | ec- Ma Sgﬁ' Rﬁgg ﬁ&@f&ﬁm@& peans A ﬁ@&ploéggli,r 88825%8“ mixture, or

compogltiﬁlg ie.maarbsafar 5& INEGHCRACAGRBRATAGCITMET GAAGT TGGT TCGCATCC
ec 5'

R TR PRSI AR SRR REAR TR 05 0 o e

animal before, after, or simultaneously with the diet. The latier is preferred.

In a particular embodiment, the antimicrobial polypeptide, in the form in which it is added
to the feed, or when being included in a feed additive, is well defined. Well-defined means that
the antimicrobial polypeptide preparation is at least 50% pure as determined by Size-exclusion
chromatography (see Example 12 of WO 01/58275). In other particular embodiments the
antimicrobial polypeptide preparation is at least 60, 70, 80, 85, 88, 90, 92, 94, or at least 95%
pure as determined by this method.

A well-defined antimicrobial polypeptide preparation is advantageous. For instance, it is
much easier to dose correctly to the feed an antimicrobial polypeptide that is gssentially free
from interfering or contaminating other antimicrobial polypeptides. The term dose correctly
refers in particular to the objective of obtaining consistent and constant resuits, and the
capability of optimising dosage based upon the desired effect.

For the use in animal feed, however, the antimicrobial polypeptide need not be that pure;
it may e.qg. include other enzymes, in which case it could be termed an antimicrobial
polypeptide preparation.

The antimicrobial polypeptide preparation can be (a) added directly to the.feed {or used
directly in a treatment process of vegetable proteins), or (b} it can be used in the production bf
one or more intermediate compositions such as feed additives or premixes that is
subsequently added to the feed (or used in a treatment process). The degree of purity
described above refers to the purity of the original antimicrobial polypepiide preparation,
whether used according to (a) or (b) above.

Antimicrobial polypeptide preparations with purities of this order of magnitude are in
particutar obtainable using recombinant methods of production, whereas they are not so easily
obtained and also subject fo a much higher balch-to-batch variation when the antimicrobial
polypeplide is produced by traditional fermentation methods.

Such antimicrobial polypeptide preparation may of course be mixed with other enzymes.

The term vegetable proteins as used herein refers to any compound, composition,
preparation or mixture that includes at least one protein derived from or originating from a
vegetable, including modified proteins and protein-derivatives. In particular embodiments, the
protein content of the vegetable proteins is at least 10, 20, 30, 40, 50, or B60% (wiw).

Vegetable proteins may be derived from vegetable protein sources, such as legumes
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Pl ec-Mar6-R 5'
AAATTACACGACCTGCCACGTTTCTGAAGT TGGTTCGCATCC 3'
PI ec-Mar7-R 5' CACACATCCCACCACGTTTCTGAAGTTGGTTCGCATCC
5 pmol of each prinmer F and R (eg, PlecBH -F
‘and O&Fﬁ;@faveﬁar A¥pia Bo®prigle feonuspdants af de2anpliesr Balcacean (Leguminosae),

CrslYBLATE Wbk AR P el FORMNSHER, i e en

Fapes@%ﬁbm@@! of PCR was carried out with the follow ng

e o s Ty,

plantsgff Thdfeﬂ’éyﬁebﬁcedesag,%)ybm hipink, eee oMegdnnasi n cDNAs and

Rl PARLA; BEEsRLRAf T LI olondl 880 HohRB o one or

more Hﬁﬁafoé&tadamﬁy Shegropbdiectas, &@S%Qfsmbebqﬂurspfnaeld omatissa. al

P
R PR o BPB 8D SeRP s TRRr Ao FBbaree
Povibren is(eprefdied vk/getah[asurustemsnuﬂihe pr oduct of
in1B-R conbined with t

Pk BRI SRR R Pl R T ke b aeat. e, ot

maize girmg ri¢d, @cBkbrgRuand Mari nasi n1B-R as prinmers). 5 pnol

AT MR T o N,
pure awimnlvrdbive pBypanide Hbrgih aErr@edJnet\MthFEfﬂEérS)ﬁﬁ-tpeﬁéx(tRmélﬁj)ed for addition to

i b8t SN B S e 15 Sl RSB %Sﬁﬁ%’eém

animalffeed.15 sec and 60C for 60 sec. The PCR reacti ons vvere

d % f t
T ol
such ag @anigtat mﬁsammmesf@b@heﬁtz\tu‘ﬁl ag. frodineEX DNA

L X AN T e —

invention tbniBandtlieas dnki fatsdilibiavitahing dhd/bnal BestoyRr RaweeSsoluble vitamin,

duc rimers. The di es ed fragnents

and/or\ﬁ,gfegq] L6 ?@3%"%‘?{8 @%@H’g@t 3% gn¢ RacepreEsi on pl gsm d

Fmﬂﬁarl&&taéz@efe&%mltﬁé m)jreMQﬁECHﬁ/ &M?lﬁé)agﬁxﬁ%né cormpounds,

asins i

Stab"JSSBASE@éV Shiedtr i vha: ?fe%y&?p%%dr?ﬁorm%wa%p%%@s EC 3.1.3.8 or
3.1.3.287 apishaseselCi BI201.85 RRlgtdnbiis Gy 23361.89; ahdloBEARg(188Rses EC
3.9 1 4V\D 00/ 393229). Ten to twenty transfor mants of each

Strain were re-isolated tw ce under sel ective and

Imarparttukt BehbediRtdint HRRS cftr CAYENSE Are VRl d@a'ﬂﬁé@%as%’\&éﬁhed above for

acetam de, To test expression of the
ant'mfcﬁ%’?’HQ@P?@%EPF%@W%Ms were grown for 3 days at 26
E@tergpeesOf@tm dritia@sobial Pepiesl AQ@B)ZQrelCQ\WQ Lé(?éé:lc@a Al ritrpticin,

Protoal; fl By DRI @Qéﬁiégé%a@%ﬁrﬁﬁﬁ% Lehrer, 2000), and

variants 0p Eagaban tserost WEtagesid fni; Ez*oﬁlané‘ctﬂ%s gel s
t he manuf acturer.

| t de
E AN %ﬁﬁ%@%ggﬁg%ﬁ%ﬁ?%w AR Asperofis gigswteus, and

ASpergafss mger peptndeghﬁs %@%‘s%ﬁéﬁl& Snd 88 FridPedinaRRY Yhidh retain antifungal
in a radial diffusion assay

activitycg5 g C{%}&%%é lfhWFS? 8 06'@%9 F DS PHREPSAr ot ocol for

Udedlgaii o1l whtedstiine GRARhE| asdfdil 4 t?avce(rhzﬁgfa?sf fofth Rt of a so-called
Utra sensitive assays for endogenous

L)
premix &#fq 2t dorggidiion Hofhpdepd. ivieseds mape ABIeryE Brfods allg separately added
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Puncher was used to nake holes in the underlay agarose
(Amer sham Phar maci a Bi ot ech, Sweden). Sanples were
added to the holes and incubated at 37 degrees
CeI Si us, 3 hours An overl ay was poured on top and t he
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(3-(4,5-Di nethylthiazol -2-yl1)-2,5-di phenyltetrazol i um

brom de “Thi azolyl blue). Al standard protocols have

been descri bed el sewhere (Sanbrook, Fritsch, and .
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to 103 BLPEITLAG0 X 6 THELA2ar b. P e Iy o HRESer 100 ¢
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T%‘??%'Wsé’ﬁ?reé?lgﬂvesig fle%ﬁfeg Hf% € gal ns? ﬁ:'a(range
ExEnipRstof $4t aiubie: vitAminStaap hitednoc é.cwtmmmnﬁ‘u%‘@ﬁgn EATCOitamin K, e.g.

" 11631) B: Staphyl ococcus carnosus (ATCC51365) C
vi am'”éf:f ept ococcus hyointestinalis (ATCC49169) D: Bacillus

AT sg%f7\gé’@€3%@8@7\)ltaﬁnnsElateemmorm Bie, $adc radothpline ugtamin B1,

i) SR oSS b T R Bl potenat

NsMedbe NERTS é@ﬁ%)xgahesé’mmomnasmimrledlpej sajenium, and
t(AT 15452) Concentration of sanples was
cobaltperf ormed by precipitation of 45 nl culture

i’%ﬁ@%‘]é’éﬁf@&ﬁ&aﬂnﬁérﬁs Brefdalchfp), ModiEdranshdrsesivspensi on of
e A e e PR REBD M o
are listdhifif YabRM 88R&Y Of )%SWEI Ui tbhalﬁ@@mxmne&rm hteane that these components

supernatants of reconbi nant. A.. of e clone
should@@&f@%%'@ tpmdiphindhgeonceprafians E‘% %%e%adi al diSf f usi on

sﬁﬁi@%ztér%n@]étggsntglegﬂm fdedBrdttiva B trerinedriian carapesearad it one of the
individual components specified in Table A of WO 01/58275. At least one means gither of, one
or more of, one, or two, or three, or four and so forth up to all thirteen, or up to all fifteen
individual components. More specifically, this 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 furthermare comprises at least one antimicrobial polypeptide as claimed herein.

Furthermore, or in the alternative (to the crude proiein 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; andfor a content of
methionine plus cysteine of 0.1-150 g/kg; andfor a content of lysine of 0.5-50 a/kg.

In particular embodiments, the content of metabolisable energy, crude protein, calcium,
phosphorus, methionine, methionine plus cysteine, andfor lysine is within any one of ranges 2,
3,4 or5in 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 Kjeldah! method (A.0.A.C;,
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1984, Official Methods of Analysis 14th ed., Association of Official Analylical Chemists,
Washington DC). |

Metabolisable energy can be calculated on the basis of the NRC publication Nutrient
requirements in swine, ninth revised edition 1988, subcommitiee on swine nutrition, committee
on animal nutrition, board of agriculture, national research council. National Academy Press,
Washington, D.C., pp. 2-6, and the European Table of Energy Values for Poultry Feed-stuffs,
Spelderholt centre for pouliry research and extension, 7361 DA Beekbergen, The
Netheriands. Grafisch bedrijf Ponsen & looijen by, Wageningen. ISBN 80-71463-12-5.

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 80-72838-13-7.

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; andfor 0-10% fish meal; and/or 0-20% whey.
Animal diets can e.q. be manufactured as mash feed (non pelleted) or pelleted feed. Typically,
the milled feed-stufis 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
hefore 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 cencentration 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 administeréd 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 antimicrebial 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 polypepiide 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
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need to purify the antimicrbbiai' polypeptide from the feed composition or the addiﬁve).'

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
1 t0 57 of SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7 or SEQ ID NO:9
encoding a signal peptide consisting of amino acids -50 to -32 of SEQ ID NO:2, SEQ 1D NO:4,
SEQ 1D NO:6, SEQ 1D NO:8 or SEQ ID NO:10; nucleotides 1 to 63 of SEQ 1D NQ:11 or SEQ
ID NO:13 encoding a signal peptide consisting of arnino acids -39 to -18 of SEQ ID NO:12 or
SEQ 1D NO:14; nucleotides 1 to 63 of SEQ ID NO:15, SEQ ID NO:17 or SEQ ID NO:19
encoding a signal peptide consisting of amino acids -37 to -17 of SEQ 1D NO:16, SEQ ID
NO:18 or SEQ ID NO:20; nucleotides 1 fo 63 of SEQ 1D NO:21 encoding a signal peptide
consisting of amino acids -39 to -19 of SEQ 1D NO:22; nucleotides 1 to 57 of SEQ 1D NO:23
encoding a signal peptide consisting of amino acids -50 to -32 of SEQ 1D NO:24; nucleotides 1
to 63 of SEQ ID NO:25 encoding a signal peptide consisting of amino acids -40 to -20 of SEQ
iD NO:26: or nuclectides 1 to 66 of SEQ ID NO:27 encoding a signal peptide consisting of
amino acids -48 {o -27 of SEQ |D NO:28;
and a second nucleotide sequence consisting of nucleotides 58 to 150 of SEQ ID NO:1, SEQ
1D NO:3, SEQ ID NO:5, SEQ ID NO:7 or SEQ ID NO:9 encoding a propeptide consisting of
amino acids -31 to -1 of SEQ ID NO:2, SEQ ID NO:4, SEQ 1D NO:6, SEQ ID NO:8 or SEQ ID
NO:10; nucleotides 64 to 117 of SEQ 1D NO:11 or SEQ [D NO:13 encoding a propeptide
consisting of amino acids -18 to -1 of SEQ ID NO:12 or SEQ (D NO:14; nucleotides 64 to 111
of SEQ ID NO:15, SEQ D NO:17 or SEQ 1D NO:19 encoding a propeptide consisting of
amino acids -16 to -1 of SEQ ID NO:16, SEQ ID NO:18 or SEQ ID NO:20; nucleotides 64 to
117 of SEQ ID NO:21 encoding a propeptide consisting of amino acids =18 fo -1 of SEQ ID
NO:22: nucleotides 58 to 150 of SEQ ID NO:23 encoding a propeptide consisting of aminc
acids -31 to ~1 of SEQ 1D NO:24; nucleotides 64 to 120 of SEQ ID NO:25 encoding a
propeptide consisting of amino acids -19 to -1 of SEQ ID NO:26; or nucleotides 67 to 144 of
SEQ ID NO:27 encoding a propeptide consisting of amino acids -26 to -1 of SEQ ID NO:28§;
wherein the gene is foreign to the first and second nucleotide sequences.

The present invention also refates 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 finked to foreign genes

individually with other control sequences or in combination with other conirol sequences. Such
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preci pitated cul ture supernatants of reconbi nant A
oi yzae clones expressing Marinasins (100 x
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other @d?ﬁrbﬁ&x@g@ﬁ’cets%ré RIS T A%'d%@énbé@ a8, QWL bR sRindMBeptide
and prggeng%idg re\a/\g/,elons are %?etse% état;]cg amino ’cermmus of a proteln the propeptide region is
positioned next fo 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 heterclogous 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
poiypeptides 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 affelic and engineered
variations of the above mentioned proteins and hybrid proteins.

Preferably, the protein is a hormone or variant thereof, enzyme, recepior 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, ceflulase, chitinase, cutinase, cyclodextrin glycosyltransferase, deoxyribonuclease,
esterase, alpha-galactosidase, beta-galactosidase, glucoamylase, alpha-glucosidase, beta-
giucosidase, 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.

EXAMPLES
Chemicals used as buffers and substrates were commercial products of at least reagent

grade.

EXAMPLE 1
Preparation of cDNA library of Arenicola marina
A cDNA library was prepared from A. marina gut. PolyA enriched RNA was purified,
cDNA was synthesized and the fibrary made according to standard molecular biology
procedures. A detailed protocol on the general process can be found in the examples of
international patent application WQ 01/12794. Vector used far cloning was pMHAs7L. Plasmid
pMHas7i is a derivative of pMhas5 (see WO 03/044049) in which Sfil cloning sites compatible
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with Sfil adapted cDNA created in the SMART protocol. Briefly, the EcoRI-NoH human
aldolase cDNA fragment of lambdaTripiX2 {Clontech) was cloned into the Eco-RI cloning sites
of pMHas5. The resuiting plasmid, pMHas7i contains the human aldelase cDNA flanked by the
appropriate Sfil sites needed for cloning SMART adapted cDNAs.

Preparation of pMHas7i for cloning of ¢cDNAs: The vector was restricted with Sfil and the
plasmid gel purified from the aldolase insert by agarose gel electrophoresis. The band
containing the restricted plasmid was purified by GFX treatment (GE Healthcare).

EXAMPLE 2
Discovery of the Marinasin peptide family by signal trapping of the A. marina cDNA library

A cDNA plasmid pool was prepared from 20,000 total fransformants of the original
cDNA-pMHasb vector ligation and signal trapped as described in WO 01/77315 resulting in

381 sequence contigs.

All 381 contigs were independently blasted and the resulfs analyzed. One contig
(ZY151351) shared some amino acid homology with known antimicrobial polypeptides
(defensin-tike polypeptides). The derived polypeptide was termed Marinasin 1A (SEQ ID
NQ:8).

Upon re-examination of the 381 contigs by blasting with the Marinasin 1A polypeptide
sequence several other "Marinasins" were identified (SEQ ID NO:8, SEQ D NO:10, SEQ ID
NO:12, SEQ ID NO:14, SEQ ID NO:16, SEQ ID NO:18, SEQ ID NO:20, SEQ D NO:22, SEQ
1D NO:24, SEQ ID NO:26, or SEQ 1D NO:28).

EXAMPLE 3
Construction of an Aspergillus exprassion vector for Marinasins

The cDNA encoding the predicted mature region of Marinasin 1B (amino acids 1 to 49 of
SEQ ID NO:8), Marinasin 2A (amino acids 1 fo 46 of SEQ ID NO:12), Marinasin 38 (amino
acids 1 o 48 of SEQ ID NO:18), Marinasin 4 {amino acids 1 to 45 of SEQ ID NO:22),
Marinasin 5 (amino acids 1 to 49 of SEQ ID NO:24), Marinasin 6 {(amino acids 1 to 44 of SEQ
ID NO:26) and Marinasin 7 (amino acids 1 to 59 of SEQ 1D NO:28) were amplified from the A.
marina gut cDNA library and fused 1o a DNA fragment encoding the Plectasin pre-pro region in
the following manner: 10 ng cDNA was used as template in PCR reactions using the

oligonucleotides listed in Table 1.

Table 1

Marinasin1B-F | 5 GGATGCGAACCAACTTCAGAAACGCTAGCTGGCTATGTAACTEGTTGGGEC 3
Marinasin1B-R | 5 CCCAAGCTTCACATGGTGTATGGTTGATCTCTCC 3
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Marinasin2A-F

5 GGATGCGAACCAACTTCAGAAACGTGGTTGETGCTGGCAGTGGACATGT 3'

Marinasin2B-R

5 CCCAAGCTTGCCCTTCTAGCGTTCAGCTCTT &

Marinasin3B-F

5 GGATGCGAACCAACTTCAGAAACGTCATTGGTGTTICGAGTGGTCATGT &

Marinasin3B-R

5 CCCAAGCTTTCAGTGGAGAACCGTTACAGCA S

Marinasin4-F 5' GGATGCGAACCAACTTCAGAAACGTATCCCCTGTTGGACTCCGACATGT 3
Marinasind-R 5' CCCAAGCTTAGCCCAGTATGCTCTGCACGT 3

Marinasinb-F 5' GGATGCGAAGCAACTTCAGAAACGTGGGGGCCGGCCCTGTCATAGGCAT 3
Marinasind-R 5 CCCAAGCTTAGTTGTTCGCTCCATTAGCACCT 3

Marinasing-F 5' ACCAACTTCAGAAACGTGGCAGGTCGTGTAATTTCTGGTT 3

Marinasing-R

5' CCCAAGCTTTGGGCGATTCTATCTGCCTCTTA 3

Marinasin7-F

5' ACCAACTTCAGAAACGTGGTGGGATGTGTGGTGACGA 3

Marinasin?-R

5' CCCAAGCTTGCACATCGTTTCCACCGCAA 3'

-5 pmo! of each primer F and R (eg. Marinasin1B-F and Marinasin1B-R) were used in a
25 yl reaction volume with the Expand High Fidelity PCR System (Roche). After denaturation

at 94°C for 2 minutes, 35 cycles of PCR was carried out with the following program: 94°C for.

15 sec and 60°C for 60 sec.
The Piectasin pre-pro region Including the 58 bp intron (see Examples of WO

03/044049) was amplified from a plasmid template using the oligonucleotides listed in Table 2.

Table 2 -
PlecBHI-F 5 CGCGGATCCCACCATGCAATTTACCACCATCCTCTC &
Plec-MariB-R | 5' GCCCAACCAGTTACATAGCCAGCTACGTTTCTGAAGTTGGTTCGCATCC F
Plec-Mar2A-R | 5" ACATGTCCACTGCCAGCACCAACCACGTTTCTGAAGTTGGTTCGCATCC 3
Plec-Mar3B-R | 5 ACATGACCACTCGAAACACCAATGACGTTITCTGAAGTTGGTTCGCATCC 3'
Plec-Mard4-R 5' TCCAACAGGGGATACGTITCTGAAGTTGGTTCGCATCC 3
Plec-Mar5-R 5 ATGCCTATGACAGGGCCGGBCCCCCACGTTTCTGAAGTTGGTTCGCATCC 3
Plec-Mart-R 5 AAATTACACGACCTGCCACGTTTCTGAAGTTGGTTCGCATCC 3
Plec-Mar7-R 5' CACACATCCCACCACGTTTCTGAAGTTGGTTCGCATCC &

5 pmol of each primer F and R (eg. PlecBHI-F and Marinasin1B-R) were used in a 25 ui
reaction volume with the Expand High Fidelity PCR System {(Roche). After denaturation at
94°C for 2 minutes, 35 cycles of PCR was carried out with the following program: 94°C for 15
sec and 60°C for 60 sec. | |

The PCR reactions were separated on 2% agarose gel. Bands of the expected sizes for

both the Marinasin cDNAs and the Plectasin pre-pro region were isolated using the GFX DNA
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purification kit (Amersham) according to the manufacturer's protocol. 1/50 of the purified
material was used as template for fusion PCR using the Plectasin forward primer and the
Marinasin reverse primer (eg. for Marinasin 1B: The product of Marinasin1B-F and
Marinasin1B-R combined with the product of PlecBHI-F and Plec-Mar1B-R as template using
PlecBHI-F and Marinasin1B-R as primers). 5 pmol of each primer F and R (eg. Marinasin1B-F
and Marinasin1B-R) were used in a 25 pl reaction volume with the Expand High Fidelity PCR
System (Roche). After denaturation at 94°C for 2 minutes, 25 cycles of PCR was carried out
with the following program: 94°C for 15 sec and 60°C for 60 sec. The PCR reactions were
separated on 2% agarose gel. Bands of the expected sizes encoding the Plectasin/Marinasin
fusion constructs were isolated using the GFX DNA purification kit (Amersham) according to
the manufacturer’s protocal. The fragments were digested with BamH! and Hindill which cut in
the overhangs introduced by the PCR primers. The digested fragments were isolated and
cloned into the expression plasmid pDAu109 (see Examples of WO 2005/042735)

EXAMPLE 4
Expression of Marinasins in Aspergiflus

The pDAU109 based Marinasin expression ptasmids were transformed into Aspergitius
oryzae strain BECh2 (see WO 00/393229). Ten to twenty transformants of each strain were
re-isolated twice under selective and noninducing conditions on Cove minimal plates with

sucrose and acetamide. To test expression of the Marinasins, transformants were grown for 3
days at 26 degrees C in fubes with 10 ml Dap2C-1 {see 'Media' in the Examples of WO
2004/032848). Expression was verified by Maldi-TOF and SDS-page of culture supernatants
~on NuPage 16% Tricine SDS gels (invitrogen) as recommended by'the manufacturer.

EXAMPLE 3

Antimicrobial activity by radial diffusion assay

The supernatants described above in Example 4 were analyzed in a radial diffusion
assay following a previously published protoco! for detection of antimicrobial activity (Lehrer ef
al., (1991) Ultra sensitive assays for endogenous antimicrobial polypeptides J Immunol
Methods 137: 167-173). Ta.rget bacteria (10° colony forming units (CFU)) were added to 10 ml
of uhderlay agarose (1% low electro-endosmosis agarose, 0.03% Trypticase soy broth, 10 mM
sodium phosphate, pH 7.4, 37 degrees Celsius). Suspension was sofidified on an INTEGRID
Petri Dish (Becton Dickinson Labware, NJ). A 3 mm Gel Puncher was used to make holes in
the underlay agarose (Amersham Pharmacia Biotech, Sweden). Samples were added to the
holes and incubated at 37 degrees Celsius, 3 hours. An overlay was poured on top and the
plate was incubated overnight (LB media, 7.6% Agar). Antimicrobial activity was seen as
bacterial clearing zones around the wells. Living cells was counterstained by adding 10 mi, 0.2

-59-



000O0O0OO EXAWLE 6 Using the HW files fromthe
PFAM dat abase to identify a defensin Sequence
anal ysi s using hidden markov nodel profiles (HW
profiles) may be carried out either online on the

‘mM MITE e(enws DWnetrQRIMbLA-20)- @wspwféfraz@ﬁurﬁgbﬁohﬁdwﬁlazkﬁpme) All
reely avail abl e software a e curre

standq,ra ‘?tB‘??lsi aa desgribed glspHNEss b‘gaéqx rg%@frltsch andrifanipfiavi 1989).

An cletrofit bRaréRytaken. qt?kﬁia%%‘ﬁaﬁdr@ﬂﬂhtlh}ﬁbtm i slél%ﬁ"g? Cl:e)IE:iA% zones, which

The current version is

are m‘f‘&i‘f\‘/‘é“?%a'@(i he perestghi ﬁ“%ﬁﬂéﬁ@ﬁ&tﬁ}dﬁwlﬁr@t@?\ﬁém%}ml@ TFrerresults are
shawnaésl zcﬁ}@ﬁbﬂhﬁ!bﬂ%hﬂiffn@fx\?@safnﬁ@ég able %ﬁ&"ceﬂééma{é'a' SRRt fable 4)

Loui s (USA), School Medi cin
agafﬂséﬁtr?'iﬁe/qf&%ﬁﬁr@métl edu and http /1 hrmer . wust | edu).

ShpRyISesEE HLRA cpeguence, or a fragnment thereof,
ep%/ngs to one o?al?]ae f ol JIp)ovvl ng five PFAM fam |i es,

‘%ﬁ@yﬁ?ﬁowsﬁf@%’ééﬁm@%@ a defensin according to .t.he
SHARBculsBIdBPans éﬁ??&?@@ beta or "Beta Defensin

accessi on nunb fensi n_propep or

Bagdire sihtiis &Tﬁ@%ﬁ&fﬂb" accessi on nunber: PF00879;
Enterococcus saccharolyticus (ATCC43076)

Escherichia colf (ATCC10536)

Acinetobacter anitratus (ATCC17903)

Erwinia chrysanthemi (RTCC11663)

Pseudomonas boreopolis (A\TCC15452)

Concentration of samples was performed by precipitation of 45 ml culture supernatant
with 2.5 ml 100 % TCA and resuspension of the pelleted precipitate in 450 ul resuspension
buffer (100 mM Tris pH 8, 100 mM NaC#).

ST QTN UOw R

Table 3
Radial diffusion assay results with native culture supematants of recombinant A. oryzae clones
expressing Marinasins. 10 units in radial diffusion assay correspond to 1 mm diameter clear

zone around the 3 mm sample well.

Test strain
B C D E
Marinasin 1B 21 10 10 9
Marinasin 2A 26 12 16 14
Marinasin 4 60 54 32 43
Marinasin 6 - 45 39 40
Conirol 0 0 0 0

Tabie 4
Radial diffusion assay results with TCA precipitated culture supernatants of recombinant A.
oryzae clones expressing Marinasins {100 x concentrated). 10 units in radial diffusion assay

correspond to 1 mm diameter clear zone around the 3 mm sample well.

Test strain
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Defensin_| or "Mammal i an defensin", accession nunber:
PF00323; Defensin_2 or "Arthropod defensin",

accessi on nunber: PF01097; Gamra-thionin or

"Ganma-t hi onins famil y", accessi on nunber: PFO0304.

An am n§ agi d| segue bel o to_a Fﬁ‘lylfam Y,
accordima éo hggm esent in&gntl oﬁ t _pener at e§" an J

MarifasMalgue { whioch| i 9591 paber fthag Q. 13 2ha 2 SEong whigh | o9

S Iarg,r or—pgual—to-—zero—when -t hel PEAM database’ I s
Maringsis@”onl i or 3dhep Bhe hrdHf am4plr ogr &% (fr @, t he4o 39

AL

SJTt gck geEr- 15 UsS tocalty: YWhen—the

Maringgla (:{nc aI égr rii ede odt Fcal 1Y ubify the© 0

MarinBgRBf am przggram, it igsnec l‘zg‘.ﬁary 3.0 obtain (dawnl oad) | .,
——t-he—HMW\

f-profil-es fr om-t-he-PEAMidatabase Two profifés
Contrelxi st fpr @ach flami | y;0 " xxx 0 s.jhnmoi' forogl pcad 0 0

Sear ches, and “xxx_fshnm—for—tocatsearches—{"*xxx"
is the nane of the famly). That nakes a total of ten
profiles for the five famlies nentioned above. ;
e ten profiles may be used individually, or joine
EXAM%Q%gended) into a single profile (using a text editor

Using the HiéM fles froingbe SFAMSREbadei th &&)ﬁ@faaaiefm i d be named
Byt LD R Y R R oS e oo
out either Saline orhiimpifitamet Br @calldat emempumﬁm;@ﬂmﬁkﬁdm&iMMER freely
avaian SRR ARG L b vel e B2 L L G AT
ThivRM podfiasamay heciagieed from thefwdlib@oss Q?FEI\NI ﬁia{a@éﬁkﬁ Tter current
version S99} 3e 0 (Gl b BB BLER. A BEREL Sl sRRibt tor
computac platiolimsgfraro a;@ewfasiaggmh wngmmyl @TBStt Louis (Jﬂ‘t:w) :%‘EME@ZJ of hs]edzcme
I n al enan e a
o AT E B M AR FERLORE hbase - Nucl ei ¢ Act ds
If Repesmy afmino\awid s@fichbat @bﬁﬁragrhmuﬁére@fp belBhgStd Bkl of the f?llowmg
rve e Aoy e R <Chr B0k R e e hedR e raenton
« Defensipriasgeot ‘%tebiyefeﬁsm’( Shcdesivh hubhbeFFoanth:C- C-x(8) - G x-C

d Cx-Cx(8,11) -
. Defeng}n _propep or '’ efensn)n propeptide”, accession number: PF00879;

» Defensin_1 or “Mammalian defensin”, accession number; PF00323;
+ Defensin_2 or “Arthropod defensin”, accession number: PF01097;
» Gamma-thionin or "Gamma-thionins family”, accession number: PFO0304.

An amino acid sequence belongs to a PFAM family, according to the present invention, if
it generates an E-value which is greater than 0.1, and a score which is larger or equal to zero,
when the PFAM database is used online, or when the hmmpfam program (from the HMMER
software package) is used locally.

When the sequence analysis is carried out locally using the hmmpfam program, it is
necessary to obtain (download) the HMM profiles from the PFAM database. Two profiles exist
for each family; "xx_ls.hmm" for glocal searches, and "xxx_fs.hmm?" for local searches (Moo
is the name of the family). That makes a total of ten profiles for the five families mentioned
above.

These ten profiles may be used individually, or joined (appended) into a single profile
(using a text editor - the profiles are ASCII files) that could be named e.g. defensin.hmm. A

query amino acid sequence can then be evaluated by using the following command line:
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2. The polypeptide of claim1, which is: a polypeptide
conprising an am no acid sequence which has at | east
70% identity with: amno acids 1 to 49 of SEQ I D NG 2,
amno acids 1 to 49 of SEQID NO 4, anino acids 1 to
49 rhmolER IE NQefonsiaminin saqicdse Fiet o 49 of SEQ I D NO 8,
amno acids 1 to 49 of SEQ ID NO 10, amno acids 1 to
46 of SEQ ID NGO 12, anmino acids 1 to 46 of SEQID
- wherd¥Q* s%ﬂuex%@ ﬂé’ @Cel ﬁié witht tBe 48e0f anifatiD sHQuarte iamnpof the formats
acids 1t SEQ I D NO 18, amno acids 1 to 48 of
recogniget Py *{bewl\é'éR SﬁW@f@ PREkRHS- 1 to 45 of SEQ ID NO 22,

lf@i‘i@ %r@%‘[&?eﬂoﬂé&;uéﬂo%r@(ﬁ@) | NG B4aluans peatesitisln (L1tthe query
, or am ngh acids, 1 59 of 'SEQ ID

amino EN@ wueaﬁe i3 2 dpfREISHACERERW A edzlmre@nginmar%t Meonprising an

Tﬁ@‘mhﬁgétgb%qﬂQ‘Gﬁtﬂarvﬁlés@ﬂ'bdaialﬁ @dterh@ﬁét 2B 20040 éThé Pyam Protein
pref erab | east 85% i denti

t 90%

Familioh @sistrig), Nsaeir Ak ResegPhelAl 14/ Daibest RPUASP- 6350141
identity with: amno acids 1 to 49 of SEQ ID NO 2,
amno acids 1 to 49 of SEQID NO 4, amno acids 1 to
49 of SEQ ID NO 6, anino acids 1 to 49 of SEQ I D NO 8,
amno acids 1 to 49 of SEQ ID NO 10, amno acids 1 to
46 of SEQ ID NO 12, amino acids 1 to 46 of SEQ ID
NO 14, amno acids Ito 48 of SEQ ID NO 16, am no
acids 1 to 48 of SEQID NO 18, amino acids 1 to 48 of
SEQ ID NG 20, amino acids 1 to 45 of SEQ I D NO 22,
amno acids Ito 49 of SEQ ID NO 24, anmino acids Ito 44
of SEQ ID NO 26, or amno acids 1 to 59 of SEQ ID
NO 28. 4. The pol ypeptide of any of clainms 1-3, which
consists of SEQID NG 2, SEQID NO 4, SEQ ID NG 6, SEQ
ID NO8, SEQID NO 10, SEQ ID NO 12, SEQ ID NO 14, SEQ
ID NO 16, SEQ I D NO:18, SEQ ID NO 20, SEQ I D NG 22,
SEQ ID NO 24, SEQ ID NO 26, or SEQ ID NO 28. 5. The
pol ypeptide of any of clains 1-3, which consists of
amno acids 1 to 49 of SEQID NO 2, anmino acids 1 to
49 of SEQID NO 4, amno acids 1 to 49 of SEQ I D NQO 6,
amino acids 1 to 49 of SEQID NO 8, anino acids 1 to
49 of SEQ ID NO 10, anmino acids 1 to 46 of SEQ ID
NGO 12, amno acids 1 to 46 of SEQ ID NO 14, am no
acids 1 to 48 of SEQ ID NO 16, amno acids 1 to 48 of
SEQ ID NGO 18, amino acids 1 to 48 of SEQ I D NO 20,
amno acids 1 to 45 of SEQ ID NO 22,. amno acids 1 to
49 of SEQ ID NO 24, amino acids 1 to 44 of SEQ ID
NG 26, or amno acids 1 to 59 of SEQID NO 28. 6. A
pol ynucl eoti de conprising a nucl eoti de sequence whi ch
encodes the pol ypeptide of any of clains 1-5. 7. The
porynucl eoti de of claim®6, having at |east one
mutation in the mature pol ypepti de codi ng sequence of
SEQID NGO 1, SEQID NG 3, SEQID NG5, SEQ ID NO 7,
SEQ ID NG9, SEQ ID NO 11, SEQ I D NO 13, SEQ | D NO: 15,
SEQ ID NO 17, SEQ ID NGO 19, SEQ ID NG 21, SEQID
NO 23, SEQ ID NO 25, or SEQ ID NO 27, in which the
nmut ant nucl eoti de sequence encodes a pol ypepti de
consisting of amno acids 1 to 49 of SEQ ID NOG 2,
amno acids 1 to 49 of SEQID NO 4, anino acids 1 to
49 of SEQID NO 6, amno acids 1 to 49 of SEQ I D NQO 8,
amno acids 1 to 49 of SEQ ID NO 10, amno acids 1 to
46 of SEQ ID NO 12, anmino acids 1 to 46 of SEQ ID
NO 14, amino acids 1 to 48 of SEQ ID NO 16, am no
acids 1 to 48 of SEQ ID NO 18, amino acids 1 to 48 of
SEQ ID NGO 20, amino acids 1 to 45 of SEQ I D NO 22,
amno acids 1 to 49 of SEQ ID NO 24, amno acids 1 to
44 of SEQ ID NO 26, or ami_pg_acids 1 to 59 of SEQID
NO: 28.



8. A nucleic acid construct conprising the

pol ynucl eoti de of claim®6 operably linked to one or

nore control sequences that direct the production of

the pol ypeptide in an expression host. 9. A

reconbi nant expressi on vector conprising the nucleic

acid construct of claim8. 10. A reconbi nant host

cell conprising the nucleic acid construct of claim8.

11. A nmethod for producing the pol ypepti de of any of

claims 1-5 conprising (a) cultivating a host cel
Cb@ﬂﬁrising a nucleic acid construct conprising a

nucl eoti de sequence encodi ng the pol ypepti de under

condi,tj ons. conducive for productian of the . . :
T-pol y BestnaR PorRp i g2acBURRIHE LHEY U Epperiaes an ergigo aci
sefueret ngdeseoted py: dHx(6)-Bg(A NE-Pahy papx(BHE-eF avh§-xgd-x(8,11)-C

claims 1-5, conprising (a) cultivating a transgenic

plant or a plant cell conprising a polynucleotide
2.encodhgolgpepileyghelatn Hevhitdving antim crobial activity

of aH%ﬁyp%’éti@@ 8&Hhprishy &R tah@Hd deRIdREudHRE Ghich ARSatCRRATIA Wentity with:

for production qff%g%)ﬁsjypeptlde; and (b) recovering

t hé W APsiEdit9 ot SELS! €ransgeni c plant, plant part

or aplirmndcidseltd 49 wt8Echithe3:.4been transfornmed with a

pol_vnuc [ | he pol ypeptide of any of
PP ol o SR IOk Killing or inhibiting
gr ewmine asids fite 4Defi SHQ EENPE, which is not a nmethod for

therARetds G 1 s8R @b:1bhe human or ani mal body,
conprising contacting the mcrobial cells with an

anMAcEcHBi 42 4691 SFR B Ndd2as defined in any of clains
1- Bmincldzids Ao ambiiSEHE OO ak, pol ypeptide as defined in

any of clai - e.as a nedi canent, or an
an%ﬁm°éF§8ﬁg$4%@§%%?ﬁﬁﬁﬁgﬁ'or human t herapeutic or
pr apting acis i1 do 4er3EQ IDI60:18lse of an anti m crobi al

POl yReRLciddq &8s Sl pibBoany of clains 1-5in the

preparation of a veterinarian or human therapeutic
ag8minorasids il g4 el MENOER a microbial infection or

f oamiHocRliy i as 49 6f I8BID NG:B4, Use of at | east one
anti m crobi al  po tide_ as defined in any of clains
AR L e

amino acids 1 to 59 of SEQ 1D NC:28; or

3. The polypeptide of claim 2, comprising an amino acid sequence which has at least 80%
identity, preferably at least 85% identity, at least 90% identity, at least 95% identity, or at
least 99% identity with:
amino acids 1 to 49 of SEQ {D NO:2,
amino acids 1 to 49 of SEQ ID NO:4,
amino acids 1 to 49 of SEQ D NGOG,
amino acids 1 to 49 of SEQ ID NO:8,
amino acids 1 to 49 of SEQ ID NO:10,
amino acids 1 to 46 of SEQ 1D NO:12,
amino acids 1 to 46 of SEQ ID NO:14,
amino acids 1 to 48 of SEQ 1D NO:186,
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amino acids 1 to 48 of SEQ ID NO:18,
amino acids 1 to 48 of SEQ ID NO:20,
amino acids 1 to 45 of SEQ ID NO:22,
amino acids 1 10 49 of SEQ 1D NO:24,
amino acids 1 to 44 of SEQ 1D NO:26, or
amino acids 1 fo 59 of SEQ 1D NO:28.

4. The polypeptide of any of claims 1-3, which consists of SEQ ID NQ:2, SEQ 1D NO:4,
SEQ ID NGB, SEQ ID NO:8, SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO: 14, SEQ ID NO:16,
SEQ ID NO:18, SEQ ID NO:20, SEQ ID NO:22, SEQ |D NO:24, SEQ ID NO:26, or SEQ ID
NO:28.

5. The polypeptide of any of claims 1-3, which consists of
amino acids 1 to 49 of SEQ ID NO:2,
amino acids 1 to 48 of SEQ [D NO:4,
amino acids 1 to 49 of SEQ ID NO:6,
amino acids 1 to 49 of SEQ ID NO:8,
amino acids 1 to 49 of SEQ ID NO:10,
amino acids 1 to 46 of SEQ 1D NO:12,
amino acids 1 to 46 of SEQ [D NO: 14,
amino acids 1 to 48 of SEQ ID NQ:186,
aming acids 1 to 48 of SEQ ID NO:18,
amino acids 1 to 48 of SEQ 1D NO:20,
amino acids 1 to 45 of SEQ 1D NO:22,
amino acids 1 to 49 of SEQ ID NC:24,
amino acids 1 to 44 of SEQ ID NO:26, or
amino acids 1 to 59 of SEQ ID NG:28.

6. A polynucleotide comprising a nuclectide sequence which encodes the polypeptide of

any of claims 1-5.
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7. The polynucleotide of claim 6, having at least one mutation in the mature polypeptide
coding sequence of SEQ ID NO:1, SEQ ID NO:3, SEQ {D NO:5, SEQ ID NO:7, SEQ ID NO:§,
SEQ ID NO:11, SEQ ID NO:13, SEQ ID NO:15, SEQ ID NO:17, SEQ 1D NO:19, SEQ ID
NO:21, SEQ ID NO:23, SEQ ID NC:25, or SEQ 1D NO:27, in which the mutant nuclectide
sequence encodes a polypeptide consisting of

amino acids 1to 49 of SEQ ID NO:2,

amino acids 1 to 49 of SEQ ID NO:4,

amino acids 1 to 49 of SEQ 1D NO:8,

amino acids 1 to 49 of SEQ 1D NOG:8,

amino acids 1 to 49 of SEQ ID NO:10,

amino acids 1 to 46 of SEQ ID NO:12,

amino acids 1 to 46 of SEQ ID NO:14,

amino acids 1 1o 48 of SEQ ID NO:186,

amino acids 110 48 of SEQ 1D NO:18,

amino acids 1 10 48 of SEQ 1D NO: 20,

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

amino acids 1 1o 49 of SEQ ID NO:24,

amine acids 1 to 44 of SEQ ID NO:28, or

amino acids 1 to 59 of SEQ 1D NO:28.

8. A nucleic acid construct comprising the polynucleotide of claim 6 operably linked to

one or more control sequences that direct the production of the polypeptide in an expression

host.

9. A recombinant expression vector comprising the nucleic acid construct of claim 8.

10. A recombinant host cell comprising the nucleic acid construct of claim 8.

t1. A method for producing the polypeptide of any of claims 1-5 comprising (a) cultivating

a host cell comprising a nucleic acid consfruct comprising a nucleotide sequence encoding the
polypeptide under conditions conducive for production of the polypeptide; and (b) recovering

the polypeptide.
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12. A method for producing the polypeptide of any of claims 1-5, comprising (a) cultivating
a transgenic plant or a plant cell comprising a 'polynucleotide encoding a polypeptide having
antimicrobial activity of the present invention under conditions conducive for production of the

polypeptide; and (b) recovering the polypeptide.

13. A transgenic plant, plant part or plant cell, which has been transformed with a

polynucleotide encoding the polypeptide of any of claims 1-5.

14 A method for killing or inhibiting growth of microbial cells, which is not a method for
therapeutic treatment of the human or animal body, comprising contacting the microbial cells

with an antimicrobial polypeptide as defined in any of claims 1-5.

15. An antimicrobial polypeptide as defined in any of claims 1-5 for use as a medicament,

or an antimicrobial veterinarian or human therapeutic or prophylactic agent.

16. Use of an antimicrobial polypeptide as defined in any of claims 1-5 in the preparation
of a veterinarian or human therapeutic agent for the treatment of a microbial infection or for

prophylactic use.

17. Use of at least one antimicrobial polypeptide as defined in any of claims 1-5 in animal
feed.
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