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POLYPEPTI DES HAVI NG ANTI M CROBI AL ACTIVITY AND
POLYNUCLEQOTI DES ENCODI NG SAME FI ELD OF THE | NVENTI ON
5 The present invention relates to isol ated

pol ypept i Wplek LI L QR A
i sol at ed E@?;Eg\éllr@%s?géyme%@Zﬁ:“ﬁ’é:ﬁ%”%o%%%gm des.
The inventi oANBIPL YNUGLESTIOESNENC ODINGQGAME
constructs, vectors, and host cells conprising the
pol ynucl eoti des as well as nethods for producing and
FIELDVOE e INveEprigrept i des. 10 BACKGROUND OF THE | NVENTI ON
is an object of the ?I‘ esent invention to

| t obj e . : rovide
pog prrspht BentinavERlpSAAt Qlptey d),gfygpptldgéti]a\yﬁngyar{ﬁmﬁcroblai activity and

isolatdROboHICle8ldstaR oG @l ad@n| MREPVEMRS alsSUMMRY o Cucleic acid
ISc}r:hé‘lbﬁilJE WNVEI\I‘I’I (S]\I 1% Tﬁe p?tg%%ér?t I nvention rel ates

. t
construgig] ¥e@erspany st FeilssCHARASHY Hist PHYRUCESHEgS a‘e‘:t"ﬁ}‘?w msthods for

produéiﬁ%: 864 8&nd HRABIMRpEIRUP consisting of: (a) a
pol ypeptide having an am no aci d sequence whi ch has at
| east 60% identity wwth amno acids 1 to 42 of SEQID

BACK@(?BNbFB fHRQNVERRPIONIE Which is encoded by a

nucl eoti de sequence whi ch hybridizes under 20 at o
ltdasn naeigbtueh Ber priegemicipvardintli toi RAYAQRolypeptjdes having antimicrobial

- ' , : LDONO 1, (ii) th DNA
ad‘“"tgg%Eﬁk@%@ﬁéﬁﬁsﬁ@dﬁéQﬁéaé?'%t'g%s' " o 570 of SEQ 1D
NO 1, or (iii) a conplenentary strand of (i) or (ii);

suwl\ﬁ‘,&g\{@'rﬁs‘{@flézgﬂb onprising a conservative
s ' el e

substi't utTon, ion, and/or insertion of one or o
Tiioe epresdnh dneenitids refatesnion dscdaded spalypeptids® bavigEQ@rtimicrobial activity

t Jnvention also relates to
seiec iy B80T RH PR

I'des encodi ng pol ypeptides having
&Nt | apolypdntide hating wintayine etid segaerfceorhitthasgtdeqst 60% identity with

. consisti : .pol ynucl eoti de encodi ng a
ammop%‘%p@ﬁt&ﬂ%%%%l‘[ﬁpdo?n am no acid sequence which has
ab | 2aslyp&Bfieivdecit istgncudigchbynaimioleatidedseqlience wicbfhyBidzes under

[.D N 2: (b) a pol t ' t .| % A
at teaptqunv s e RBH R B Wi 4 §EcpE g 4B 22BN SEYR NGt 0 the
cDNAIsegasrtbe( entangbinymueeotdds téo @0 oh SERLID NDZleor ide coapiementary
t pedium stringency conditions with (i)
sfran#ﬁgﬁggﬂﬁaa@g 145 to 270 of SEQ ID NO'1, (ii) the cDNA
&R quenedart @otrprisied a consacbtat sww§tution t deldind, ehd/SEQsédon of one
NO 1 or. (iii).a conpl.engnt nd of (i) or (ii).
or moﬁen%m'af’@g'g%t& ?%?{Pé)rﬁcfcgﬁ tglrago()fgeigl\ba@seéletr‘% nucl ei ¢ acid
The Sresset venmoabb naktesetopisersad poly@iclactiden recodingl polypeptides
. reconbi nant host cell s conprising th Q). ynucl eot i des.
naving RS ReB eV enfrisH TeFClR Pl SR e 8t hode. f or
() 0 dal Golygusiesthiepaicppepta delypbgtidengavirgnan miméma biidl sequence which
ctivity conprising (a), cultjyvatd econbi nant host
has a@@?ﬁt\égg“n‘ﬂ?’?tgf g Smﬂl?cq%qscﬁo}f (gfc#gd}g ggh'?t ‘uct
O NP4 ipsiyRdcleotipilel haningl  dddstl 80enidedity oith meicleoliggee pad We270 of SEQ
der, conditions conducive for production of the

u
ID Nopglay‘ﬂepti de; and (b) recovering the pol ypepti de. 3 ‘
() a polynuclectide which hybridizes under at least medium stringency conditions with

(i) nucleotides 145 to 270 of SEQ ID NO:1, (i) the cDNA sequence contained in nucleotides 1
to 270 of SEQ ID NO:1, or (i) a complementary strand of (i} or (ii).

The present invention aiso relates to nucleic acid constructs, recombinant expression
vectors, and recombinant host cells comprising the polynucleotides.

The present invention also relates to methods for producing such polypeptides having

antimicrobial activity comprising (a) cultivating a recombinant host cell comprising a nucleic
-1 -
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The present invention also relates to nethods of using
t he pol ypeptides and pol ynucl eoti des of the
inventlon 5 DEFINITIONS Antimcrobial activity: The

s SRR oI 0T SO, B ondtons

condmvevfbfmrocﬂuoﬂnn Dbﬂtmeaalolype;btlcs athch(bi hecogeymgeike polfypeiiige.
esent __.inv i on h N rabi al |
Ph chlfeer GVRRL” T PREPe S SMRBLE dr bahg, R pgpperiiges and

polynddedimies efuhesmahim and/ or fungicidal and/or fungistatic
effect and/or a virucidal effect, wherein the term
"bactericidal" is to be understood as capabl e of

DEFIMITIONSQ bacter| al cells. The term "bacteriostati c is
tobeund ood scaa,bleofjhlbtn
BB {00 Gty i 1 D Srong) BACEr T S TEg (g eiiean activty

whichli€ rcﬁbakflél a9 klﬁlh &k ‘inHititidgOgro@tHUstaIcEHRO delrs 1€ BRadtintex0bf the present

mvenmfumes%aagga@n@@(égb: & 'af@p*i??ﬁﬁec{a%aﬁéﬂguﬁsat | C?&'fﬁﬁtﬂc'da' andfor a

bacteh@ﬁa’czclﬁdd/flﬂt‘mH@f&liﬁﬁlgarﬁiv&%ﬂ@siéh@@ﬂéct%Hlo‘p‘ a Vi h&ldﬁﬁéﬂf@ct wherein the
Vi r uci is to

be understood as ca
term "predenoiel’| ifg teiteusnderRigod edsmoaRRRI? JBi g’ﬁ”%e‘i’q‘%ﬁm%éﬁ& edhe term

"oactdtRSIAET & to0he TiMBERI00ACAd SafdblRC bt hbllingVigRHd R grdvﬁht h& inhibiting
context of the present invention the term"inhi

growigg BB ol CiGUPEN BERRl 1510 P LBIRIEAOS @Srﬁéaﬁbf? ¢ Iphing fungal

cells. tT'?I% t%%l"%n@fs%tlknlst REndQRALIERYE B8 ipabIE of infbiting Iﬁﬁqal growth, i.e.
ey are not able to 20 propagate. For purposes

'ﬂh'blﬁﬂ@egm%ﬁﬂng%\ﬁéﬁh bhe tare i Ml B tade Ynesrsieay ?fecapab'e of
macti\dﬁhﬁrmﬁeq‘hea@%r‘qlﬁ;B;QJbFa@ ke BERtedBbcHassr nRR@l Q)élls (including
hrer et al., Journal of I mrunol ogical Methods,
yeast§)37 (2) pp. 167-174 (1991). Alternatively,
ﬂﬂme”é&ﬁ&@'o?‘lthea?rte%e\!httlbfvém?én e detei Hided @%g:ﬂf gf Ritrotifl cells” is

ines fromCLSI (dinical,
intendegiier meant ywastﬂ@ma%irsd@el indhe Nop-@rowieg siefe.y e 25k iswrpragot able to
propa jonal Committee for Clinical and Laboratory
t andar ds). Pol ypeptides having antimicrobial activity
fraly m!épclfsﬁpa@fl ghepfpresamt cnvRitiohe aAtiiseabiabf activity imgy &8 |d§fermmed
accorglfng E(? ﬁ{ré:%F ?e g«%&mﬁ%%@ﬁét P OJéMrAQQ)f %Fvﬁlholggaﬂgltm&hods Vol.

ours nor e pre erab y after
137 (Rops- 3167rﬁ5§t 199D AlterpRivelt petimiTrahisl ACtvity dﬂ%b%?&eﬂw%@ccommg

to théal\{(ﬁf ﬁuag?iﬁ%%?/fa i V%L@u(l@%:bé’ln LW ratofy @ParREHROMS itute; formerly

refera I n_an ‘aqueous
knows g5 datioms! 6ﬁ>ﬂ®®tt‘i®%ﬁliwa|wﬁﬂéb@ﬁ@ﬁbﬁwﬁﬂ?msh an aqueous

%%Ebt%s‘?{avﬁé‘(éﬁ‘{tl\‘\?mrig% W?CW ?ne@r 6k %é Eé/ o'f rﬂecﬁﬂ:mg the number of

ous solution o I n an
living agle oli & sgfskiahia giell dPSH 5%6Mt0\,)1/1®n@{p tgrp hgtglst pmraply,eﬁter 4 hours,

more %begl%ﬂﬁl E@r s Yolfs! %spﬁreger;bl{‘ﬁ%ﬁ"‘) P&jr Lhgi n%r%&]%‘?ta‘ﬁg?% minutes)

I m crobial activi ypeptides havin
incubafiri mm"@bm ah ageedbud sq}utrmyofa’d%*/dwb@ eegdeiBbl ipfn aqueous solution of

10%(\{@\56;}4 é ?%éérgﬁlngaglr%g&s QbiuFSE B?Sd’/g«bﬁv@ S\%nl m()I%SMeferabiy in an

urs INa mcro ?
aqueaushsilutinesf 1Hheviw); 3Bosiduelfdrably @ @oageanus£a Létﬁnoﬁ 1 Feov/w); and in

pachBPTn zm & u%'b@:p%éiut &t O\?ﬁ/dﬁ\gw d{)} &Qﬁéﬂ%ééhé\%b Qxﬁtln%QIQ’PIal activity.

era a concentration
%Oppmﬂes évwng mmreicm’oal actaily Wazsm&o beaghte®is ¢f irhibiting the outgrowth

of Esgﬁé}%%gt Lt 'D%'ﬂ/l %7631)%;% Egg‘?ou&o&t.??be&ei ﬁﬁér}ﬂbl\é}h?%wﬂfg%trate when

a concent rat and 1 n par
addedvlmean caneetdation & 1060 pent; pafer@hltheZangpmln a concentration of 500 ppm;
more preferably when added in a concentration of 250 ppm; even more preferably when
added in a concentration of 100 ppm; most preferably when added in a concentration of 50

-9
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Pol ypepti des having antim crobial activity may be
capabl e of reducing the nunber of Iliving cells of
: BaC|IIus subtilis (ATCC 6633) to 1/100 after 8 hours
preferably after 4 hours, nore Breferably after 2

PP, HB‘E‘JF'SPE‘FH%V wWheaREremhinA sacertrationsiieS PAMd i n parti cul ar

@foty%épt%@srﬂdwgemlnﬁcrbmuaatvlt;%a@t beZQé?pamb @n r@m}éﬁ@%e number of
sol'ut| on of

iving $8l01 BREHS SHUIR WTRG PRTIcopN IR § hovl S Sjay dder 4 hours

more $RrEtabhiRf 2 2ULM, Wost §r‘é@é}atﬂpéf¥erpf eher & W daricAlr after 30 minutes)
aqueous sol ution of 1% preferably in an

incubglifeduZl" g dn @i aswees @vlwwf@%(m) owera@wn nlegrepyp solution of
10%(@Nv)aﬁ‘¥b‘?@%§ef§r‘ébl9tlh %ﬂ ueBud SMMdbs 83 (G &%'nyrﬁgﬂat bid€Sably in an

havi ng antim crobial activity. Pol ypeptld havi n
aquegit $ftiaNoti B (Wt inest yorefaiabl i erpaduespatsobitipn of 0.5%w/w); and in

partlclxﬁplnk%\rjr' 4 &o&@@ol&ﬁn%f @M‘%@(w/\ﬂ‘pof%e E@!%ép‘tié@s ﬁélmq édt%lcrobtal activity.

ATCC 66 for 24 hours at m cr obi a

elypeplites havm@ AntinaigeRdipl ﬁﬁthﬁy M@@Mbea‘iapéhledﬁ !rltwmgﬁbmoutgrownh
of Babfifd §B[?ffﬁ|? B(AJY*@? %G\%ﬁen a r§ st hal HAGeRh &9 l"PQurBstrate when

nore prefera In a concentrationh o
addeg i C@qp@ﬁtramne)f 0eP epah ppefwﬁblm wheg ¢dded i zaconcentratlon of 500 ppm;

more %Q@%J %bﬁ%d%d JnQQ;l Qgggenﬁ@tﬁn 6a)¢1 gécfEBFh' %v@ﬁ?ﬁbr@dﬂ'@%rably when

i'n a concentration of partlcu ar
addedidd@d:ohtpﬁrﬁab@hg%h@(} gpmomqgf pigger@tpjynwhgg apded in a concentration of 50

i 24 PRI tbhe ave at | east
ppm’g 0% }pr e‘1li era 1%5 agtg -1 ga{t%%n}lré%ﬁ%fg E?E\’f erably at
Teagtolypeptdesor dhe pefseniabivgntan Haga st Ieﬁ@o/@ﬂ%mpéeferably at least 40%,
more B8 Efgbgbétyleéét éoeﬁ:@eragpeferm &t Féragtf Haré'lgo &8l at least 70%,

nor e ["'east
more mr@‘Eabafoatyiea$t 8C8/aseven9®%e prieterave at m@ét QQVoemmsakpr%fe@bly at least

95%, L?g?;etr\)/eﬂr %FeférQSI tlédglt QP@? ' cﬂlthg@%ﬁfuw&c)ﬁ cﬂﬂi 0(1:‘ éche polypeptide

cons he am no aci Se
consigmgvard tlaasaram moldaseqd@ﬁCE Sthowzl.as @fMmirgEggidsD! Noi&of SHQ 1D NO:2,

%Fe%&shll M Ttls?mt %E@ﬂsﬂe%g rﬁ%é&] he?e‘?n Hﬁgrg Ee::ﬁﬁ}éagptr c?é‘serreéoérﬁzed by a

ept 1 des recogni ze per son
persoarﬁkalms! lbeﬂhenzgt g kiednrtgh@ hbef?endefanmm MSocﬁf antimicrobial peptides. To

deterna@te' f%é g%eispﬁhe eég%?fgﬁﬂ% aTgorg ﬁ@oe h\e; érm non Gggmﬁ%eé%od éjeequence is
prefembiydcmﬁmemmm he pdédrernabtor todgapetesi (HMNI heofiies) defnthe PFAM

cataofiy SPNBDBF eBhid tie A sQoke f BepommreE kit gre

H&el&ﬁ@ﬁm(cmmsﬁxfan‘mlee i6¢lude DefanainPiF AV “tetrenslian dedendin’e@ccession

na. P#@Zﬁg&fgﬂ sl ‘%W}ff’ﬂocg@ %S'ﬂ??ﬁ%g%gﬁ%‘ag?Fé] %zf%sefensm beta ar

Beta(&)@ﬁe&s&ﬁ O(’ﬂcﬁ&mdﬁF@nbOij’OO?De)‘ e@sfelnSIbe[brapepﬁ o' BBEEeNsin propeptlde
Def enS| PFQO711) ns [ opep, 0
ccooS Tyl s R ORRBoRt] G ¢ AUEBRT P B ay R facbession no

PFOOW& thionin or "Gamua-thionins fam|y" (acceSS| on

AR5 BT EnDP RERRGe® PRt ASaRT G s, drnbgte difepsin class, the

theta-tbehaindgbanshe 'ﬁéeassart}ﬁrbﬁod)nﬁﬁemsné ai‘d:sbr ﬂm@)andefe@?fslm class, the
ensin cla

mussg| %ﬁ%ﬁ%&% R PhaEseResh efs et dhe MR R S HaReS comprises
6 or Beysthisaaenge sﬁr@zml‘“a@@ﬂlleﬁ t@anf of et wiftresamantidnad eefensin classes.

ructural l of the hefore- ned
The il ek plaa By Pt A9 BinS: e o henr LA BE 5 (PG scof any of
the ddefgmsiagssshari ng the characteri stl c features of any
of 35 the defensin classes. Exampl es of

FapoRes 8 suAE Feigasing iRclugiee biore| nokilipded £ a@%@ﬁ@dé'.\'ﬁ 1 (human
neutrd(’ﬂy_l?l%%)ﬁd&)w -2 BAHIHNIRE] b-DREPEINGE). DRyl t1et¥ReBy, y1-purothionin,

ensin-12, Drosonycin, Heliom cin,
yl-purothionin, -3 ’3’
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Insect defensin A and the defensins disclosed in PCT
applications WO 99/53053, WO 02/085934 and WD
03/ 044049. Isolated pol ypepti de The term "i sol at ed

e RURERIA 55 5 BTSSPt gL RER, o, wo

02/085384e3nd o) J04eioesabl y at | east 5 60% pure, even nore

ferabl at. | east 80% pu ferabl
Bttt ke nghidegadi (02 T ErermogPiE HAnceeedgifElers to o
polype’?}ﬁtdg R @E@atiZCﬁDSm%A%feerltb%t &bl 40% )purm meore preferably at least

0% fgn BB S e o e Rk S0 P ek AR SR Y,

even zﬁ@ﬁtp@éfﬁﬁab@tatmt 999 Yurdp e fdefeadingd &y SDSSPABH mor e
gﬁe erably at nost 6%, npre prefera @‘X t nmost » denot
P%taaF@Wepam polpepide: 105 8 radstaypl vleu@vawvw&e enotes
hereirPh %fofﬂ’y"p@&kdé p?l"b éfﬁﬁ’én Kf%bh nRstairar £ eéabloys, arefersty a0nosnghs, more
even m)st@ﬂp era nost_ 0. 5% by V\Elght of ot her .
preferplly phB)9si ¢fe Wafeepﬁ%faw ehmRh b Torei R rjost 4%, at most 3%,
even %??l‘e?érgg a Fno's§2% Hb%f Sfe@érﬁbly RE §fcaf f &d ahBabed hﬁ:st preferably at
tia pure peptide’ is at |east 92% pur
most BA& by ausigt a%l othe&a@ivpm% puaterial eipavipenet & QBWFVa%SSOClafed Itis,
thereflar%a?efgée@ P4t ° %&@nﬁll@fp@lfég&lypﬂldé @AsH1e 98 %2R0 bere, preferably at
prefera | east Yo pure, nore preferabl
least ?@éwr@mrgw@eraﬁw@ l@aséﬁé%awy mpre RaBradgat least /e pure more
preferS4E Tt IERLFOAL g&%r ARy n@%rh@ag ;e%%%ms% l%?é BleAlthily @t least 98%
9.5% pure, and even nost Bre era %‘3 0100% pur e
pure, Byervsioghpretsfainel least 8% angsp epsierably mhleapt 995 prraserAnd gyen most
preferhgig 1??}%3%%%?% %Igh &qﬁ%ﬁﬁé%%@gégt%%ﬁ%%ﬁiga?es%hgﬁsgé P[)erpﬁ]rataon
The palypentideapf thretpref:@nprr@e@mneaﬂe Praferablydn aahsbaéﬁ‘t'a"d @yre form. In
t
porio5e | b PN Bl 1k, RS REL e Spobil pie oy e, ot e
poiypqmlldy meqnaraj@n ris eesentidilyireehof et m0iypewt§eﬁmtew wgth Wh it is natively
e
soecBB0CH Sl O @%&%ﬁsmﬁ@?aﬁ@@@w&w mosns o
well- knmm@nn@mtanmeﬁﬁodsomy @9ssmaa§l§‘lf@aﬂlowneﬁhp¢% ation
i
B2 1 S 5 USRS By e g oo
polypqmlﬁyp@m ipdbbem@a it jsolatgeifptinde in isolated form'
t
L R AR R ATLER B
sequedaess:nsldeedlﬁeyi Hyhlee pamovettr éidetititgdfent i t y". For purposes of
resent. i\ nvention f i j . .
AP Db, 5P HES o A B i i i
sequeinbes praygreadetEAGTAl bnobindeide progran SIAGTA2inGkded int yrrsion 2.0x of the

FASTE;AS%@WQ{ g%ggge seleﬁggglggg%g}é\(asngf% rF %w#hog@%SP"'lngproved Tools for

Biologhet] $SeqoencAnaiahsiss, PNRBISS: BB42448- a8 RanBedsoR(1990) "Rapid and

Senm@&,éggtfeggﬁ %ﬁ%ﬂ&%{@%ﬂh %%gﬁ%ﬁ?ﬁbk@! ﬁ\g%ﬁgéj'se chgnzymology 183:63-

). Erz yeminggyathid 3u63- w8 BL ORUMSE, agdapngemsdily rnivas ukkdarwagap extension
BLOSUNBO, gap penalty was -12, and gap extension

pe”a"ﬁé’\‘?ﬁl was -2. The degree of identity between two
moe ldegﬂeedﬁ iR tlyert@s:n tiodeiceptidasthuescasys tdeensiaed using the same

aoor e EaR e oo AR s PR R LA R P8 g e ey
matri@@ﬁ@bb&alm@als --16, arﬁtl’giapgﬂparebohmsaltmwmml ty was -4.
terpati ve rrent of two anino | . \
Sl edinsterfioh S0 B R ey Tl AR Bl ilminp by using the
Need]fefmﬁgﬁahefr&Mﬂ‘%&MBOEGg@d}(hgé phtip /enmitass .oay)gyersien 2L&0. The Needle
.8.0. The Needl e 4.
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-4 program i npl enents the gl obal alignnent algorithm
descri bed in Needl eman, S. B. and Wnsch, C. D
(1970) J. Bi ol . 48, 443-453. The substitution

prog R gl émlggoh)og@hngtgggﬁg "SR BEL L egprth . 8. ana

WunscHeo! Dt y197ef wasl. Biol. 8] 143-265. dnmeqmemommmtmmq@desenosumez
entil on se am no acids 1

gap OP%n'a@gpsfea“éedcf @nﬁ@aa)extgﬁam% 896 8t ani no aci d
Sraélu@’gz@ (ot figuraity) betpegneac aeihind acidabeueate df abetfresent invention

BT SGhe S58: B LY B2 BN 2 AR amino o

sequeﬁﬁ@ yesefn eguéhe’) 1§I&glbhiat§d ddhtte nlbeebhexasequemesn an alignment

i chever is the ortest. T result is expressed jn
of thep?é‘foc%erﬂ”el’%?énfj\vtd?dsbﬁ(ﬁ{‘% " e B SSHERES L e lefgth of he
“foreign SaRBhtONWRiEBIENREhe aishdshahefreduitiigBxBespeant pérchatidentity.
10 identical am no acid residues in the s 0si tions

5 VfiEt BOER IPSHTE MAeR e ANYSGHTFLARISREFTE NBCIPBIPT prebence” have

|dent:be§ AneRG %@18%@&14&)’ in'the bam@%sﬁ;@rﬁlﬂbﬂh@fov@ﬂ@ﬁqwmﬁlgnﬁnent example
the nunmber of amino acid residues in the s

below( iy |S (HREESEBIRGLIY dD- ARPrBGIE i 19945792 R NSEETPS Ropgino acid

residues i e seqledd2gedy. tHENERIA oﬁér@\ﬁﬁl@'a%ndbﬂ' 102 df Becpmmbms |4e)
the am no acid sequence "HTWGER-NL" aof Sequence

ﬂm%‘eaﬁ’hgﬁ@f‘?a'c@@%B%’HWefhel-R!\ﬂ@bﬁl\iﬂe pinsay éﬁ&%@@e ﬁHWGEQ-NL
of SehidhBXBm g lenlasatgcﬁged:m%nbé‘dﬂ{@ﬁE@@N@VoﬁSecuen& i2gHBRt example a

exanpl e Sequence 1: ACMBHTWGER- NL AN
gap !SSéélQ@fﬁdé’yzl HGNGEDANLAMNPS Pol ypeptl de Fr agment The

term "pol ypeptide fragnent” is defined herein as a

pol ypepti de having one or nore am no aci ds del eted
Alignihertraxamleani no and/ or carboxyl terminus of SEQ ID
Sequgpgg 0r achomlegons sequence thereof, wherein the

fragment has; antji m crobial 25 acti vi ty Preferably a
sequpRtypepti de davagmentnefed he invention retains all

cysteine residues and the amno acid residues between

the cysteine residues. Subsequence: The term

Poupeptide NERgniewitd Thi NREmhesoRipBpREe dragheheolsi defined herein as a
sequence having one or nore nucleotides deleted from

polypemgegxavgﬁd;ngror@norgﬁgmgg acgﬁjjeigeﬂ@op Be aénincplgﬁg{pbg%ggxyl terminus

of SE@?W@J@@ of B%oﬂ%ogo%%éébéhcbhﬁer&&@mk@ﬂ&% $1a8 antimicrobial
ypepti de fragnent havi ng antim crobj a

HCt‘V'tac?rexfﬁ?fﬁW 2 ROIYEP PUSVERGERI Of thRAVEBIGR eieAl YSipis Taidues and the

ammd%‘é?@?%dé@%@imféeﬁ%’e é\fsténH@r&fduE@f e alternative forns
gene occupyi ng the same chronmosomal |ocus.

/ﬂubef:q'éenp&r |T@f>|t@ﬁn apikseguenselisareined: T s Auausisodde sequence
hawn%er%e”@tyMo?é%h&lebt@e@o&é(é@(ﬁ HYn$ Mt thﬁyozp@peh@tdf@m ID NO:1 or a
mut at1 ons can ' ent (no change in the
homolngosslsgapssicp pbpretieyhaseinnily seReRIENPR ISPpRiRS 8PoYRER dRyTragment
havmglahfﬁfﬁijob%’ @tm?o acid sequences. An allelic variant of
ypeptide is a polypepti de encoded by an allelic
Mnehamarrem dhgdern “Halsvarant acielnytesdle@ilp@ny i dve et ngee alternative
formsTgfea gﬁ;‘h @?@game' g CH Bmgywéﬁé e b {e vaitfion Léﬁ*% s naturally
reter ynuc eotI de preparation free
througﬂ heitataemarrahe@ngasgtt tmmlmnpr@blsm within populations. Gene mutattons can be

silent (no change in the encoded polypeptide) or may encode polypeptides having altered

amino acid sequences. An allelic variant of a polypeptide is a polypeptide encoded by an
allelic variant of a gene.
Substantially pure polynucleotide: The term “substantially pure polynuclectide” as

used herein refers {0 a polynucleotide preparation free of other exiraneous or unwanted
-5
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-5 nucleotides and in a formsuitable for use within
genetically engi neered protein production systens.
Thus; a substantially pure pol ynucl eotide contains at

nuoleoﬂ%éé é 0/?1 r?gfogrfnggruggl!é% é‘ {y/ggg?\ﬁth;nsgér‘ggyéllﬁo&éﬁ%r@@pb Eﬁ?ﬁ production

systerad. o, a4@dbstan‘mllg mprepalyalslgptide comigins 3vgnost é(h%n*gnfeéerabiy at most

o B ALY iR, i B30 S Bl st

more prtel‘mabip(at yrosc 8%pevatemmed prefeshblyvat hnoam%hmlost prieferably at most 1%,
and e\g%lltrb%% #eégraﬁpca"t ?nto%go ﬁ@ V\éz;‘%%ﬁﬂr{c%éré ﬁg@ﬁ?oa’{ildfeymateriai with which it
is natioglg wssbdigted! Aarsdbﬁéntuaﬂy pares balymdlgolige omy, hewelierainclude naturally

oo RGO TV BRE Supk by PraRELSHA Ll Bl R e

that trﬂw@stahnafyqna@Ipy}!yamidac&ﬂstls QQ%EMQ% purmrpeefpzra@fyeataibdigﬁ 92% pure,

R N T e

96% ke, |r&<&%tpr8fé%)bpjuaitelea£\9§% mn‘eeemnehearea;hrb@eraitly heksast %#%pure most

et BT g SHEEEL D AR o SERIP weian. e

polyn@!ﬁo}iﬂ@&b&@!ﬁe gessent nrt\,l@ahq{rf @sermﬁ'efem@nml ansubstantially pure form. In

priofst Bl B RS A0A Bl RS Bkl e i epgentay oo

form” d!@%i@ﬁ&ﬁe hﬁﬁh&iuﬁleaf tﬁz Ipl‘tepaw@ant',l edskytiqiyrfece fobrathier polynucleot;de
he pol cl eot |% arati

n
materih Gy W1y | 8ORBAl, ISFOURY hudRBEi dOe 118 Wl BYSigrIaly pure
polynudeofidavhis @hndriyniosis Rathi the wnﬁsmmat eslynudentdet, artdpolyaudieotide in

ESOlat%SflfJ)‘%g’ E ﬁ'@"tuelt pgzlijs}%lcl% cfﬁ a{ﬁ f: lg%%&r}tcggctq% Rﬁ\!{ﬂ §e)ﬁwisyn§hetlc synthetic

origin, cﬁ@nhyﬁﬂﬁlbﬁ\@ﬁdrﬂﬁhér’@of i sol at ed form" The

nucl eoti des nay enom
%NXsy"r‘ﬁ keEmi eDNgy ﬁtq@‘gf“?@{‘e%ﬂ H %BN&”[@IQW% YhishEapibs feepared by
reversteri?arng@rf ptiof [ a Thureetiiced DMANAI rﬁoi@@jlé BBGirkarfein aasukaryotic cell.
DNA nol ecul e whi ch can be prepared 20 reyerse

cDNA{3ckR dHFonsieBeNoes Shat frevasuple pre§srpt| i g'{f C%@R&OW%&%"]O@‘HC DNA. The

initial, %E@?WRQA@%%@QE%&&H& 16 BARNA whiis ﬁﬂﬁlﬁséd’\ﬂafcﬁ@h a series of
quences that are usual l:;1)_rr\‘§s,ent

in
steps @@W@a%@?ﬂﬂ'ﬁﬁg’ﬂsg@ﬁ*&m épimm Th%et%t%ns mﬁ'Hﬂ%&*ﬂ%ﬁﬁﬁMa‘ of intron
sequeﬁE@sﬂ%?rd Blockss BalResiiesgr EONATRNMAvaNIneh hRNIK SRS S Brefore, any
rough a series of steps before appearing as mat ur e
mtron§9qquégs MRNA. These steps include the renoval of
gm:l%ﬂ‘.nam BB Rrid'9GeeR Al Lot gl (ad KA refers to a
erive rom mRNA | acks, therefore, any 25 intron
nucleis exgisemoesuleNethesi gnalei o goviie-slipndedTbichels isolAge| fegre a naturally
tig t ®l & that
coorfil (APPELFHA'S RRMERY LRI QofRLRCSy O BUSP & mamer v
wouldvitet otherwise suishingbtireorihg tHED MHglRicyaciheRNSHHENG SYBeRYMauUs with the
term ‘x@%r‘é@&br‘? cgg’égtt% Gihehy Qh?:%{]&l@icnac'f‘(ﬁggﬁé?rtu%t BdntaHE 8 GoArdl AR quences
manner at  wo not otherw se exist in nature.
requww@rteemsm@ pkd coding sepiense pLibE preseslyiRvIyiRBus with the
égn{r‘?r Do GERLE SPHL R rﬁ'ﬁsécﬁ'ﬁrto? selfisReb R QR (F\e?e% QO include all
COnStr Gef gontal hs the contr ol sequences required for
compmqmsew:mjn agf necesoaiyny abgotgeeusnfortthe gypeeseian of a polynucleotide
encooig;\/%got th%%@glpﬁg%qhgrﬁ%ﬁﬂo Th%a%ﬁr g}(}trﬁoﬁ%ﬁ[@hce may be native or
foreige otnpmaenmeotmbl sdyuanee mece@sgmpe cno!sqv&v@dﬂ adfsioiis corarol sequences

ook CER! RN PALEDLS S0 8 PREREH08 ropepce seqverce

promai@r senakpemide e qnatcey and traBscriptoritegymintagont ht aueihisomi,dbe control
sequence encodi ng the pol ypeptide. Such control
sequences include, but are hot linmted to, a |eader,
pol yadenyl ati on sequence, propeptide sequence,
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pronoter, signal peptide sequence, and transcription
termnator. At a mninum the control -6 sequences
i nclude a pronoter, and transcriptional and

’sequeﬂgesgﬁal@%%%g)%ﬁq?ttﬁpp nﬁ&%ﬂgcq élron%]eag%cﬂ%t %%Lonaig%%esﬁ&nea?s "¥e controt

sequehmsr oy bk pepviiedatithi inkers Sorrthe olgoss bf eEodddg $pdcditiregriction sites

faciiitalgilgg ﬁé%%glfo?lirpégcﬁﬁ% g%c{u%a%es @H’h@%g:zﬁdl\#gh%%éﬁ ﬁfg &%q‘mg%otide sequence
encodp@l aypepiapties. 5 Operably |inked: The term "operably

OBAYH 1R olpedoe grcedt TR HoRet Biefat 6opiaufatogdn which a

control 8b@ldn¥e id Qlabé‘tﬁ aCaslbpgob ety emeﬁo@frezath@ tophé yodied %@t]luedﬁ:e of the

seguence such that the cont uenc rects th
PO SRR SFATER o BT TSLERRUREES Bro BBl Speaeicies the coding
Sequeﬁgéib{@p@?&&age When used herein the term "coding
guence means a nucl eotjide 10 seguence whi, ch

priogt $aAuSpe®i Whes UBke NBRimBe 4o Veilekarerse’ megns a nuclectide

sequeﬂf;@t fhibh F’cﬁr@@ﬂ{ﬁ%pecﬁé% thBOAAMAN 486 sefudfie 6o @J@otezn product. The
sequence are ‘generally determ ned by an open readin

boundgriggref thatsPéIRg Seaueare prepgsgierdly Wetsimingd bXPe @Pﬁrf?adﬁ%%ﬂme which

usuall?rbeéﬂng &hifhaht e s bkt co@@ﬁ%‘ﬂ%lt@hﬁ%ﬂé‘&a%@@ sUcdHas cTiteand TTG.
coding sequence cDNA, or reconbi nant

The codirg estlstes @y @ém% CDBPpIOéé%QOGW*”th%Uq[%F'ﬁ? SR E8si on”
‘Elg-‘;Jegd@ﬁe. FHY fé’?’fep@xiaff%(gbﬂ eflcbed BSY %Bd%q\)ear}n @fhe bRBuction of the

I'ypeptide 1 ncluding, but not” limted

polypetnhaﬁsnoplupmgomut puKt lirpiteshde.r iten$asiREeN, n@@stftia@a@ﬂmlﬁnai modification,

trans]étfoﬂnﬁ:%s‘ﬁf‘ttljaﬂggxoqﬁﬁko&ﬁ@ﬂéh a“ctiﬁcp:{b%l:ﬁ%l'gﬂd' fication, and
seclket1on. pression vector e term "expression
Expressibniwctiaf Theter rtmeﬁmrasw wectdrhieaiefiogd keremuasay linepNar circular

l,e_t I .
DNA %84@)8/1%% 6 at ﬁ%&rﬁ%ﬁg Ecl Ptgdn% g&%g’nﬁ Vé]t:&ﬁpe?ﬂgﬁ%gg r'?lg%ﬁ'l)\/lentton, and
whichlid ofegably !ml@ddeu tadaim@dai nlumécemles thes ptaviale fprithdxgessson. it s

ﬁgﬁt&%ﬁ ﬁ tefrﬂ %tat gglgh;? SIQ%J ﬁ%‘[pg‘e” Wﬁélb%& elalny ' céStype which is

suscesmtsé:e@ttrdﬁs&)rmandrr amfsfﬁctrm | pansductams fandt theni;ke with a nucleic acid
ransducti on, ,and t cleic acid

C°”Str88tn°§mpu Etd @o?‘r’ﬂ?ﬂ”gle%& Ofﬁ%? V'ﬁaﬁrmé%\fenﬁ%n ‘of the present

MovHIthation: TMdéd abdituatioTheetiey ﬁEredemf iceahicanthodiieaton of the

polVPEBHEI CrRRIpGP! T SRR GoE) <0 14 8 45 DRME T BBNFE as gencti

mansp@ﬁatlﬁ\ﬁ' bf &ﬁeg@l\mléhcoalﬁg W&f@itppbl@;ﬁépﬂﬁeOf The H?slélflcatlon(s) can be
od| ng that he nodificat

SuostHBEE (IAUBES IOHETSET G (S) IAHBABIN] AGEL PO RE( o rgRiacement(s)

of amhb%caml@@ cladh@(; ot uss oV\@Mat@‘él ammba;wgamtr( §r)1zlarocfhamtmncs in the
no acl

acid side chain(s); or us nat
AN e BRIt Ut 87 MERTCa e hiRE Do GhoAg: fich 25 amidation of
the C-EBRURACE. I n particular the nodifi catl on(s) can be

am dations, such as amdation of th -term nus.

30
Artificial yagjangpihgn usediereinisBa tRet e%erIG'% é‘“?'étr [feans a polypeptide

having %rnhr'nfdu Shidl adtity %@duc@@aﬂs aft &gbb{@ﬁp%kﬁ@ss:ﬁtﬁ\é Rebdified nucleotide
antimcrobial activity ro uce an organi s

sequegg e SHA P NAddiThe SEOiRe) BRFQES SeHeRIfcE ttaigetirpugh human
mtervé\'@o;]r by%ﬁ@ﬁlérf b8fe RUALSREI HQuSRAURNRIRH S 9bhaDNeD:1.

hrough human intervention by nodification of the
nucl eoti de sequence disclosed in SEQID NO 1. 35

DETAFP_%%EE@R@Eﬁ@ﬁ' thﬂﬁ INVENTRONNVENTI ON  Pol ypept i des

Havi ng Antim crobial Activity

Polypeptides Having Antimicrobial Activity
-7 -
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-7 In a first aspect, the present invention relates to
i sol ated pol ypepti des having an am no acid sequence
whi ch has a degree of -identity to amno acids 1 to 42

PLadierasoae pherrErsatt [PvaRiondABIe B REY Eopperipaprghgen amino

acid deqa&ice A%ich hawod degreebeidahiity tabmineasids 75%42ndrSEQ 1D NO:2 (i.e., the

) SYEREEA oy PR RV SHEBARL b pfgaby st 0%,

more Epfrefblﬁz@ﬁt at%%t 3R] mu%rprlﬁ@%ébiypaefeestaM% axbref betstbi9 Zgleast 85%,
C av a I a trvit e nafter
even MRBHBIEGE0S bR pLC e PrerorphY 2% G Y Bpr el HepaRst preferably
least e, RhanaH ﬁ@@uéntmbﬂbb@pbttdﬂﬁ (here@ansr amnmgaos Cboiypeptides”) In a
am no . aci

oreteggFpet 4 e s PopRL 3P Th B - b R R B Gier by

ten a@modéotdseﬁéferaﬁl?f@j Weehramaklcusbyndrd bederanlyty @ar dmino acids, even
nost

abl two am no d even
rmore TS aBhES Toes Moo et Gk R SHFRCSA grd pven mosi
prefe@ﬁly%ﬁgnbfan{}l@ Acid foPArYpeRtitige to%2 bheEEnesemp. i nventi on
pr éef erab npri ses t he am ci d sequence of

Rpavaetis ofdhe BIaser VB B e&aﬁwrceafpﬂ%% hg Waaﬁeﬁ%equeme of

SEQ Fmﬂbe}_oﬁr S alelib3grian thdrb & o4 abgrasht tMéreyt that lﬁlasaantnmlcmbna[ activity.
preferred aspect, a polypeptide conprises the

Ina %refeareééae%ﬂc% p@vp%@@e COTREISE e AT R A 870Y5PEs ot ?E§ ID NO:2. In

anmh@ﬁ%?érredaas@@ét}’zﬁ’SBI%Q&]d@QEH% FiS@Sarfift @@ld@qltggfzbftg&(frﬁ RbO:2, or an
SEC NO 2, or an 15 allelic variant thereof: or

allelict V%@ﬁ‘éﬁ’ﬂe@ﬁferﬂ‘éo? fragaenh d8eraat itft d?%bﬁaﬁ'm'a@tbié\uétcww n In another

prefer@PhERict, doﬁ@ﬁ?é'pﬂ@éj c@n%?l%és , arfinB @B EPld 420 COBNINDSRS:2. In another
am no aci ds 42 of SEQ ID NO 2. I n anot her

preferpcs PERGCH P a@wawde &OPUFG 9 BIG ABINOAAY 8eavepFe PhEEGThHO-2 or an

aileilcaGér%n§Qﬁé@6‘fceor°$ fRleRdn® thoPedf @fat akhs ahtificiobia¥ 3ddtsﬂﬂft In another
hereof; or a fragment thereof that has antim crobi al

prefera@,ci BgIaol.  PRIVBERReTONSisisetTelnp MBS REtt Seanepen PSR R NO:2. I
anoth@Pﬂr\%\'e?lte% fhelihg péﬁbﬂﬁid@%ﬁ&%%@ﬁm fiasSHR ADoMNSEG IDIND:2 or an

anot her preferred aspect, a pol ypeptide consists of
a!leiwamrra@t dosrael; pria fEgmsmt dmerephthab haso AniRicroRl qt'&fty In another
prefer’{@cf é%tct LOeF Qfmdleon@rsE‘srcﬁ%HCﬁrm a&&e’( grd2 dihtq NaNo:2.
I m crobi activity. In another preferred aspect,
én ri’ols??fé]ﬁt amecbowgu @fte§eraif ingeAtios edates to ipgjaled BelvRsmtides having
antlm’c%bl\clﬁ)a%tw[f r\wﬁcﬁ%?é’g%&éee@ Polyﬁlﬁcle%l@é@%lch%%izgmnder very low
tes t I sol ate I des having antimncrobial
stringgieyi vdongitioi, cnreé@rebléntcw\deﬁimﬁgﬁnsbl gensioss: i wieferpbly medium
strmggﬁ(cg/r c%%tﬁoﬁéndﬁﬁrev réffe a‘B Lgﬁrh!dﬁg%ﬂﬁ%eﬁéyqdﬂohbﬂ&% even more
fera ow stringen condi ti'ons, nore preferably
preferﬁtbbnhgh @tﬂmgermgmelydimdamg oast Pfﬁ’iﬁ’f%bf)pY%"V gigatyngency conditions with
(i) nu&@&#d\ég}m?g@%% Ef SEENONGEING) QHeocﬁfNA @é’cﬁ]&nﬂ@%@ntamed in nucleotides 1

erab strlngency cond Itlons,
to 27@>p’e$é@da IyOxﬂeﬁry heghsegtenaeg@iii wr done () @r@ﬂwl@mentery)strand of (),

(i), orngg (f %ta'ngﬁ&kt,l‘%%: tFQIt&EOal‘H Taﬁ% ng '\@58]9 Molidcliah @o@rg\lﬁ Laboratory

nce contained in nucleotides 1 to 270 of
ManumiD2d edtipni ol Sgumélqwnd\ievof(or(ko ) A@pbsgequpnca){pf FEQ)DAO:1 contains
e f Hofl
at le%gﬁjpoggﬁb%% %&El@?tﬁjﬂgﬁ ol i defe[_r%gwaéﬂ éeiaatg 20 édn}méu]ous nucleotides.
Moredust ethel subsehuaricagnan aﬁla@dﬁ at pelypeptide Jwgmezm wmh ihgs , antimicrobial
I'd Spring Harbor, New York). A subsequence of SEQ ID
' 1 contains at |east 100 conti guous nucl eoti des or
ffhefre:ckebt@e atquesas tof BHRN ¢ MNP rigeroasubsasiuentd theseof, as well as the

n I
amind D58 Qlonch BE RSB, MBS SRYES 0 AR Besian i
acid prolod oitiecldy sedolene ONA eSEQINPNEeptidss faavwménm@’nblel activity from
thereof, as well as the am po acid sequence of SEQ ID

NO 2 or a fragnent thereof “%y be used to design a
nucl ei c

activit
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acid probe to identify and cl one DNA encodi ng
pol ypepti des having antimcrobial activity from -8
strains of different genera or species according -to

sraing B, HEE Sphaeis HeatrerB ARy A Pds ZE1BR (Ao Ph GERBnpartiouiar,
such Ql‘obé@b@n bé utsélﬁfcgel@blﬁdlm’uoﬁ petbites gemfmlb ot eDRALof the genus or species

of mtgpatet%w?\%igg &LEWE r?{,goéﬁae Ect‘[hggérg oF‘r%@%ro ﬁ%lfyg@?gelsolate the

correéﬂbﬁﬁmgnger&mr@h Obeach‘:@rﬁokﬁ% emmdmeemmheher tHaanthe entire

t he tire oul d
sequiiie: Biliapyiohe Taaet Sspeispll ot st 25 o b Flggally atleast 35, and
most @ﬁz@eraﬂf?%t Ieﬁéte?foa’i@wo}ddﬁmhmﬁf EY&dﬁbkﬁé@@tp}rdie&ed fhat the nucleic acid
referred tha

t he nucl
probe,(§) 4 1645 4 B8 MitleBiAasatincinG AL TR baBe Rl st Riobegpay be at
least 20RAMIEtidES Sréfeedbhi & 1@k A7 HOHEotBY. B@thaDNAlaaasiNxﬁ%bes can be
nucl eoti des, tsr ef er abI at |l east 270 nucl eot] des.
P

used. D@eaq{abwe Bpaly I@gtﬂ géor drtediing tha cag%qpéigdigp ggene ( ?or example,
with TR/ BHCES | b«othrabsé\ﬁ@in)‘ Q5 ucHelrS5ds! 418 ehétﬁn;féé&é&ﬁ@%cbréébr@ gfention.

gfor exan& 10 with 32P 3H 35S, biotin, or avid h’
OB¥oH é%F@W@&%Q@@@%@O@ ﬁé"*b?t%’é?fﬂa””ﬁ'\’f/‘érﬁ‘l‘?yo erefore, be
screefled BRAPS i ﬁﬁbrﬁi@%‘@\ withbiha ol sefadchbed é@dﬂeséwd“wﬂtch%ncodes a
or gani sns nay herefore, be screened for DNA wh

polypﬁ@;gpl rlﬁvi‘ésaf\f\["t‘%o@‘ﬂeacﬁi”% eSearuie qriRer AWy & Og{hﬁpqnhqte?{ organisms

may Sé‘%‘éﬂ@r%te%i b@cﬁgﬁﬂ%ﬁt brdBothay I AgidNG 4| N8| Ed@BhélesidC o \Htﬁé( separation
om ¢ or other DNA from'such of her organisns

techng@%r abbd Bygmatigr &r@raqﬁ opdhg FePpiaiad GAgsray be trans en%d te and

lmmoslhfe%t 6@91%5@@!0%9, R lotHkr Q@l‘f&lb?@@é&’ﬁ@rt mgfaen&fé Ihec%é}* t@u@émfy a clone or
DNA fromthe i braries or he separ at ed

DNA whigh & @mféag% VEIRASER HerdiH: ﬂ of 8@u %PB%@@M‘J&I%@ gaigpr material is
used @tdﬁg&utﬁ&ht}ﬁgl e carrier material. In order to identify
a clone or DNA which is honologous with SEQ ID NO 1
6pr PUBIsSe RfelGe Piasepie venidie f@/%f!ﬁ!?%tronnﬁld@at% thay the nucleotide
sequdtt 8 BybitiAs 30 AR RlMic a&i@prdd'RAeSSHRing!th ehdPh&iedtile sequence
I nvention, hybridization indicates that the nucleotide
shown @ §%§d@d‘é@ Thipepapieaentasy strangher aduRsrauenes Hierepfpynsise very low
1o ver? ﬂfdh%?%%ﬁbﬁgoﬁdﬁ;ohge%%b%gttb o]t cﬁ?iﬁ’élﬁﬂ}@&c aé@%%be' KybREks under

onpl enentary strand, or a subsequence
thesemwlw caprhgedetamed usingk-rawfilver y hi gh stringency

b“ gafé}rb% agf,séc@cmeeﬁuaéac%&fbréd%etsng%ayrﬁm%%h@le rgrealgsnce which

i zes under hese conditions can be d
eﬂ00d§3§|thg PRIypaRtide; tanSE(P dDa\l(Br%@érar%@Sﬁ@.ﬂ?@éﬁ thﬁt"ﬁ@f nlﬂ:@@“&ef preferred
aspec@hé nHEIQEeac‘ioSpr%b@%J gl?. Q?D@Hdelnsd‘?ag{ﬁ%l“g%fé/%oc&pegﬁthe nucleic acid
encodes the pol ypept | 0 g,E
probeswtjweqaterﬁ:feolym@h%ﬁodmmreamt% %llDePN@Hr ed aspect, the
ﬁHP!{OﬁP &eﬁﬁgsofpétqg’%t 190 %aebpdé\éqn]%ndtﬁ‘ \%‘?WJJ\?YO > yery high stringency

prefe pect, the nuclelc aci
conditignsiare detingghes pietigbrisinating aﬂ@@belﬁtIOSWE‘t@ NC5>1 SYEdy. 0.3% SDS,
200 pé@@%hP%r%@t%%d\%%Pﬁhhéde%%?r}‘g&er@ﬁhﬁ oéﬂadéét?ltetl gEn% ?&%eﬁmde for very low
and !d&fstmmna;ss pB@hyFormainlziatfpomnm Wbr medigathigm satngeﬁcﬂbs or 50%

formah{]nat o d d %) d3 ()\/?eSP% %gm f? %Ovﬁ%r %%rﬁ%?dna%)ué}éem blotting

proceﬂuresﬁc&r‘l;z tbdM/!"@nds dpmmaﬂ:t ri ngenC| es, 35% formam de for
m an oS hhhoggnci.e %...f Lde. . .
Fer qj]'plgg%rogﬁs o(tjew1 tﬁli%cg;éjﬁ%lirézeng?%lﬁﬁgv\(}aﬁ%gg %{Qrgle is finally
washet tinetatirdesSeadrhier n5 h:rhmlttas nging AKX U 2% S8 plelerbbly 24 least at 45°C

(very llﬂ%\g ,rsélgg? gamﬂlye %rﬁge{r#)i)? t%gée%%ggf I?:%‘:H prgt :Ir%%%}wci) 8’!0!’8 lp(%ferably at

least 3FH 5@ g mediunhsteegdricme snoea pteférably bb leabmittt@8C geedign2Dgh stringency),
SSC, 0.2% SDS preferably at 9Ieast at 45C
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(medi um stringency), nore preferabl y at | east at 60C

even EF o RS e e BOSEP i BT 5 BVl TRl o 700

(verymgefse"fr@bh@y)at | east at 70C (very h| gh stringency).

h S, Whi c re.about 5 nu i.des. t
86007 vofRer Gath ods 2PRTY Lhgeheoudy Praurt o frgndr enan
stringahsﬂj dehdied ase pfeeh\e}d)raisdbmybmazatlbwbhym(ﬂaKmmn,ananwdashmg post—

o B B 6 B S AL RS, B0l st

accorditg Qb Bomtgn aad Budzeny ange2Metardelyigé PO, NElicoecedcideys, of Sciences

P I T M P R TN TR

Denhadpét's @Slﬂh@f dit mB Seditrhi BFuphdsidts od mins pytuaphoesqpagicephodphate, 0.1

i AJP. S0 Rl et RRATRSY o ARG g S A G Profebures.

%ﬂ%?ér?%ro@é@%ﬂ:{hﬁﬁ@ ab%@t ﬁghuc?étglﬁés By abas 70hielecdd®s in length, the
abou nucl eot i €S ou
carrief GRIRTIA] 5 HESNeB AP &1 DX PP O & R 68 15 BauER apt e each for

15 miRlitds uBind WXSIXE BO%°Clid PO BELRE tAS Baltiikied Tgach for 15
m nut es usi nqg? 6X SSC at 5C to 10C bel ow the cal.c

ted . .
Tine e SBRFSta thes BERSE, (HENUATL SRS Iy SR Gh VABRp exomprising 2

consdrat@é tdubbiaiifin, \iRlctignt Sndl@REdrBNBf Bne GPMSRE \Gatihy @cids of SEQ ID
substitution, deletlon and/ or insertion of one or

NO:2 gy ibe gratsee gel,yggotlgfa tQE'QOi DPrafgrayly, amyno @gl Fhanges are of a minor

natur@%ém@@éds@ﬂ/aﬁb@érﬂmﬁ) acB"s@b@ﬁ@tﬁ&rﬁé or H¥eRRNa Gl d6 h@ﬂﬁgﬁlficantiy affect
of a mnor nature, that is conservative am no acid

the Toldifs Ene/aE PERAY oF Uen BEkEToERlL ARlPans. HBcaly gherg Eaabey SO amino

acndsagrfnﬁﬁtamlﬁdjeorfdé'rt%x?gteﬁﬁlﬂéloéxtéﬂ%‘idn\ﬂ E¥ctPbs tRearinek&itihal methionine
smal | del etions ly of one to about 30 am no

residugs 4 §mal aker a@ﬁtﬁ*@ Siopp darabexty POwer iseifips eXt 8rgnghgxtension that

fac1i|t§tbl§ tbuﬁﬁca%ﬂn | ARRERE Mt aha R B QUG fuh&RInd48eh asSATBbly-histidine
I'i nker peptide of "up to about 20-25 resi dues; or a

tract, gp@ntigenig eniope AT @ REdingloMmed-| i t ates purification by

hangied donednseRANGE RBhstitihBesrel WRGH BB, gr%H&f'bfa§as'~?c amino acids
poly-histidine tract, an antlaenlc epi tope or

(argirien dysing eriisidingk aAsslieamito ag %é@iv@mw@cglﬂm F‘%Qﬁ”i*%ﬁ%‘d polar
amin@&Eid¥i( @Emaﬂuﬁé‘%ngra%HQrannepangFbpﬁ%le%nﬂﬁé %lds ((%ruga'n@' RBleucine and
ysine and histi cidic amno acid g;uamc
vahn%caramah@a@ﬁ]@aﬂdsdpa%ny@!amrﬂﬁa|tre(ptopaﬁﬁ Gl Hmw (YUerami sraino acids
glyc@é‘dzilﬁﬁrﬁ)@rs%gh@ethreoﬂ%r ;ﬂ@{m‘om n%rﬁiﬁbda%cﬂtﬁiéﬁ!uﬂgns which do not
eucl ne and val I ne aromatic am no acid
generghhlign snesific rastivityr gist emaninaha arlypod s yiesasihed sf@aquample by H.
Neurdf! zﬂﬂo@{‘{ d?m Ggry Chﬁerh(fab:?d?éf% ASSIdME PrabY, eﬂé\lvn?orﬂnd The most

ni ne Am no aci substituti ons whi ch do not

comrrngeloawynshl@txg?naryﬁéc@feu Blagzari Wallle, aAép/Féhomﬁﬂﬁ’?rﬁft Hda/taly, Ala/Thr,
Ser/A H%@@ﬁn d§e°r /‘IPREPAE%Q”WS?A bysbiasn et h cand, Qa/Glu, and

e Protei s Academ ¢ Press,
Asp/Glpr k. The rmst commnly occurring exchanges are

%%’g?ﬁﬂg,%té/%% \)aﬁéé’r/ger /laoTéEélssﬁoB ﬂAﬁaBémiﬁé AR gsuch as 4-
hydrokygsplmeg 5- ngp,twg iysmgeafaml@isq_bgty,nvaicnd ;aoaalgeuan@ﬁ@ha -methyl serine)
may &Sgﬁtgtf-‘/ute Phrahd 1207 Feggﬂ suc% @g%ﬁgﬁﬁe{jﬂgggr acllﬂﬁed number of

non- st andard am no aci I ne
non-cendervasivaydming sicide, airanadids H@bars npicerasidgd bystbe aeinatic code, and

unna’tﬁﬁ%ﬁi am WQCI@W% gﬁﬂsﬂﬁ ed for amino acid residues. “Unnatural amino acids”

have been modified after protein synthesis, and/or have a chemical structure in their side
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may be substituted for amno acid residues of a
w | d-type pol ypeptide. Alimted nunber of 35
non-conservati ve am no aci ds, am no acr ds that are not

charngseccgg r%%t;a% htga%gp ﬁ{e‘ugtgggar rargrnﬁ]g %cr CI nngtglag uaégrno acids can be
chemiddinainitiealzed narmopratel a8y, ardevembeeily aealiabiecdndiintiede pipecolic acid,

v BB R AT S Er IG5 B

Ntanﬁ&mﬂy ahe reniae iadig. chbiﬁ@sﬁi direadf suthnd natire that ale Ipaysico-chemical

al | nt hesi z ref r abl ar.e .
propethmitos BYYREPAUER FaA Eecandr PRATAIBT 88 anagsi ey mprove the
thermahétazioty iof tHagp e bagey hitér the sabstr@emsym:mpm lch#rgye 1Be paingbtimum, and
4-met hyl proline, and 3, 3-di nethyl proline.

the Hﬂternatlvely the am no acid changes are of such a
ERbeHtRl tdhdho t edd hNSﬂhQOp@rbﬁrnp@aApeptﬁiep kapesd i r&éntmédt bBeording to
pol ypepti des are altered. For am nq aci

procegH%gg ovi%yrnI H’ﬁr &te stu,qg ag =l rec aB]UItE?Q{e{?e%‘F ?rh@lanrne scanning

mutagHe¥ie pbirthehghaht %hcftW%r@ulfrgsg atse;ezs@eeczzrfcu crlosynoeb)angm the latter
the pH opti mum and the |ike. Essenti al am no aci d

technidie; REJIBEAIEIRC BIBED AT EdHFeg & RiER PTG e draleRye: and the

resulthft n@ﬁ@ﬁ&ﬂ&é@ﬁe&@%gﬁu rcrreb:abbrcarsu&h;t@swl faﬂhrﬁlcfcﬂﬁéi%ttrvrty) to
nuta enesi s or al ani ne-scanni enesi

identity@mrﬁp ﬁﬁﬁa{ﬁ?‘g'f’ﬁf gl Pre. cn&@é@) thg(ﬁcgwareofjlﬂ o@@glf ﬁ@gz@lso Hilton et

al., 1996 theidiathén. 2eehbgueos siTRglRHA aifd Bfé‘thﬁl&ﬁbﬂn@r& oaraee biological
i ntroduced at every residue in the nol ecul e, and

interaptian Para A0 st SRETHRAL B PRISIGRY andléslt QHSYUHIUIBI BF 6*6?96'&1”951 by such

technifeb Viak Y| rz(n':le@r ,mAdHeE GERRbiRde, AGksMlIbIhplyY eclcd®Bh | Biffraction, or
ami no acid residues that are critical to the activit

photogffinity Bbgide d FRjURsdian Aitg gnutpgion eipyativegontaphgige ampino gc;ds See,
for ex%hﬁ:‘le dehgsg et2a7fl*19§1269§:1e4129&55 Thes- et isnatnséitae, 9694 he Mol Biol. 224:

me or other biological 15 interaction can al so be

nz
899- 9@&{ qﬁa,\f@rdetbgi 6%% F raqrgpgg 08-64f The Hga{rthé)f egsential amino acids
can &€ SEMhRALdbYom UsalyskebNcARS @fth THeRbERIdcTBLRER idfe related to a
resonance, crystallography, electron diffraction, or
polyppptislecgre gty hedBedntial, in conjunction with nutation
%ﬁng‘PéJto@tMMlﬁpEEOMQSt adh ts%bﬁmrtf&saé‘érﬁ%e R86e anf:lofested using known
exa e, de Vos et at, 199 Sci ence 255:
methaiy ¢ m@{aggﬂesqgggomgmatm agrj/@r shoffiing, fcgtg\ge@@a a reievant screening
proce%r%dél‘,(&{ a§fho$é drsgtgggd b;,: ﬁ@i@hé&télsoﬁgﬁd §3u<§419§_§‘%crence 241: 53-57:

dentities of essential amno acid can_al so

BOW’Q ARe Seedr. {198t Breal Mefl sAedd. iSgerly P4 I8§s 20\53. l%ﬁfr‘oﬂ&%%‘%“ i, or WO
05/208b5 Crbtﬂélem%ﬁ{o@lg qgatt é%mab? Bgét?/ PRRIGE ASr RGP ER bﬁa#é‘%rsplay e.g.,

I nvent i on. e or e am no acid substitutions

Lowmeare!sé, Agdle Eg e 0BT 8@37;( hbGinPatapt Neds 233,409: WO 92/06204),
and rg@&gar‘f&ﬁéd SutdgBRD Lﬂ@ﬁys@rﬂe 20/ @863@%5 146 ﬁ‘-% I\fé?lelt arehss DNA

evant screening procedure,’ such hose
7:127¢i scl osed by Rei dhaar-d son and Sauer, 1988 Scr ence

i’f:{h %Sé/ghﬂﬁﬁg B@"M@fgzgaf%%e EV\%%%%? 1‘%’@{1 gﬁg n-DRd hput automated

screepBo2nER6ds O drdectrastivitydef davgd, caitedesized @Qlypr?réﬂd@a@xpressed by host

oo YiRLGBE20 IO Ryt RN 4o RHER e boscovera o
the hast 2283 mapm @gp@@:@.@@sjng dantiaré ieteddiin thetasd These methods allow
ro ) AREREr BRSPS 85 Pl S 508 B80T, Mo o
interegbhd dan baappleddo pblypedidas phunkingwnstitgughput |
é}?{EQ&gF eSrCJf %Wﬁ@gcrﬁbmqﬁrobg SELRAL A6 /gr Eﬂ's@froﬁé of amino acids
cl oned,

a eni zed poly €s expresse
1 to é2ldf SSECMJrE)d@@rﬁ Beth. m@femﬁfseeume tﬂi%f@faéhc&dwom:praf%rabiy 7, more

pol ypepti des can be recovereﬁ from
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the host cells and rapidly sequenced using standard
nmet hods in the art. These nethods allow the rapid
determnmination of the inportance of individual amno

prer ik b B SSb 1 Tats PToshry BRABrLEcm B maRral L F Ry oreterdby 3,

most prbierdidf 2l andwvbe most praférady dci d substituti ons,

el eti.ons and/ r_insertion f ] s -
Rl
in anotfir @b eiheng bhy pdlypaptides of- tliéimeﬂfoerrc@bipyisathrﬁmsmcyéteme bonds.
nore preferably at nost 5, nore preferably 4, even
nore preferably 3, nost preferably 2, and even npst

N-Terplied| Exdddsjorl. I n a preferred enbodi nent, the

ol tides of t i nvent | r defens
BN RE P e ool TGPl e e R Py gl oggigt of from
1 to 94 aﬁﬁlﬁo|aﬁl¥d§”bl‘é¥@ra§ﬁ]n@&0$ﬁnhbrﬁﬁdﬁles@h.‘ﬁélﬁrl Besbamit®. abids. In one
N- Ter m nal . Ext ensi on N-t er m nal , ext ensi on of

embodigeph ibtsraial Jperlide Higer] Sfafos (PPRE] yAMe dEi I o ancther

emborﬂrfn@m tht N-ferfha2@k@Asi8E ic8mprigysed Qé)ﬂbbrykéiczzameaiﬁamge srte as will be
, especially 3-15 am n acid 6\1n one, enbodi

definegy Wb Fapn pbbia B et AEPERMESLL S f@&fawt'ﬂhreﬁteaﬁwa s pepide,

compr(sﬁf)g af Féas'?tnt%h@m (EY aﬂ%@ﬁ\lsfiﬂm abdt® Dill iR seot 89S terminal
nprises a kex2 or kex2 ke cl eavage site as will be

exten&a@r r%@rrsmgrqrrrérf thgplolowing seglenret &'tfe e MEATIIEAt t he
N-term nal extension is a peptide, conprising at
| east two Qu (E) and/or Asp (D) am no acid residues,
Kex2 §iteh as an N-terminal extension conprising one of the

f(&tﬂ Qi@srﬂgees %cﬁjef@&%ﬁds ﬁ'b&'-:nztyﬁ'e:&lo Prorigs @R, D1BokKGae? /@éd@ﬁnc Press

Kex2 sites (see, e. in Enzynol ogy Vol 185,
Inc. (18§0), panddiedeleFA, &@@&ﬁpéeqsfogsgechpﬁl@gy”{fg@@y}aXZ ~lifggnsites are di-basic

recogr%@rggtes% ctgﬁ%e@&gé)%ﬁh@ﬁet%%% &%Ype)pts@é‘gn&ﬁ%‘%‘r'ebl@ﬁ and the
tes are di-basic recognition sites (i.e., cleavage
matureretge@) offseoedrbiginkeen t he pro- pepti de encodr ng region
ﬁ’r?grtrBE %&2‘ rsﬁe bE9 ke fle sﬁ%ﬁ?av@ﬁr%@r’téﬁ caddd B &HbWANe improve
of “a kex or a kex2- site have in certain
correag mgp@é@ﬁses rr@msmg |a’rﬂhevr@f0 Pebtidee clearstro fitptreydyg in increased

proteaﬁ&@&@ﬁoﬁrlg\%@t the pro-peptide cleavage site resulting
ncreased protein secretion |levels. In the context

hirfthe lsentexivadine tinentiosdngarin offa lexRex kewd-likeexie-repkinghe gossibility
to obtérﬁ%tga(/aéepatteh@er&%ﬁéﬁ’ctdn ik Yhe {49 ARt AleieRbiBAYAQRING in Qn angmrcrobtai

tion the N-term nal extension résul
polypenﬂderbe@gtaxtande@m mmpafsobm Wepaﬁuc%p@mem@deﬁb@me@ apmino acids 1
9@5(%3 to the mature pol ypepti de shown as am no
to 42 aci ds E!_)lﬂ(ejtqo 42 of SEQ ID NO 2. Fused Pol ypepti des The
pol ypepti des of the present invention also include
eptides or cleavable 30 fusion
F“S“"ngﬁﬁlgggﬂ’%gs i n which anot her pol ypeptide is fused at
rm pblypeptides v ther pr’ehe'rt(]]mt%ltim alss inofide fusep polypepitieder cleavable
, t he nt i t. :
fusionQ oq %psgmes dﬁ “}héc(?’pr o é)g[yggﬁﬁl% is tfl.ﬂ.% ga?];t]hueclﬁ ér%rtrlrﬁ@?s or the C-terminus
of thegetypepiine ¢fahe anvpohdn ona lfrlagrneoift)qemtdblfusgd aobphgiide is produced by
. pol ypeptide to a . nucle I
fusingf B HRERIEr o< St BoHOE BFEHE S Eohfh i popetide to 2
nucleqidedgquerge (or a portion thereof) of the present rnventron 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.
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fusion pol ypeptides are known in the art, and include
ligating the coding sequences encodi ng 35 the
polypeptldes so that they are in frame and that

f ' [ der - I
sour LR Ess KRB REBRMRERIE, o7 12" Sources o

Roﬂagmmptsdejes tr‘rdaprelsgnmnt/emmn mody Bé ohtdimad frymAmicroorganisms of any
eptide o the sent |nv t i o
sene 7 G BePtor daie e T TRy o bR Lt AL PR E gl g perei i

connaat:@rse\nh a pwentsounce il meamthaibthai pst&w)ebhcdmbnasiedsi&}da nucleotide

ectlon W, t h rce |
seauRaes RSB CP e ahebdenr By ) BoLeards sdHiBce from the
sourcs @gsIBeaeins&tgar aaugesfehyd hiyscs thwr pelymaptiby obtaied &iom @ given source
. whi ch the nucl eoti de sequence fromthe source has
IS Secbeé%‘ﬁe’ft%gl ”tl%& In a preferred aspect, the pol ypeptide
RQion@Q@Hef #fare @r@bmeﬁv@mirﬁ gy besa bagerel edypeptide. For example, the

extracel lularly. A.po e of the esent . .
polypSRIGE AEAORE P EoRI R errf)ailPawR?B%av?fﬁasa%ﬁf“@&ﬁ%?%*’“de eg.
a Badiﬂﬂt@ aliRRIpy AP BabBu SBYy ey RGN BQ@HLISI previvaBadinisalirculans, Bacillus

cooo B BN Sl R Bl BRSPS S Bt s

stearcﬁ@&fﬂd{JHﬁJsbBﬁMﬂﬁs sahs, | dr Usacits enlrapensiBaoiybbptiie; or a Streptomyces
coa ans, Bacillus | autus, 5 cillus | entus

polypeRTicRe RidH Gt FIEPIOEYERS (o TeYar st chéa@w’“%fsp&vpeptfde or a gram

negat®k %@&@tlmefomﬁbtﬁdeug,a Baci | doki 8r 8 WRbiiddnsanag sp Bashdebtie.
t huri ngi ensi s g/sea!otl de; or a Stre

r}opg}mﬁlg%@ft ﬁV?@iﬁ”oWE sq P lqj%‘gagpoiypeptlde and more

prefer@bﬁ/eé’ﬁf@éﬁl %@@Féfgbtfde%h Rl y @ﬁﬁbﬁd@ eKh@Der@nﬂé@ﬂP:d]ﬁ@ agdceBaromyces,
bact eri al eptid an E.

Sohiz PRGNS <P, Y@reswaerbqlm@*'delsormm@ ;Pﬁ%fﬁfab?yeao?‘a?*ﬁemus fungal

polyp@ét@@%%h &R Ur&RoATEY, AbSRgihes, a\uFéUﬂrgﬁibluﬁfJ'Qlﬂﬁ@édcd@s Filibasidium,
nore preferably a yeast pol ypeptide suc as

Fusar(qghd,‘-lggwco{q uikrererarices  Misognhivice @é’@&%‘?‘o ffmastrx Neurospora,

Paecn%ﬁﬂké@ SAGHNRIR B ESSycell S&‘fﬁfdpﬁ)ﬁmﬁv W!&@@P&ésd Gﬁe@ﬁoa@@[:@ Thielavia,
préferably a filamentous fungal pol ypeptide such as

TOJYP@GH‘E’%Fe‘?fDﬁlcﬂﬂﬁ’efwﬁ&lyé’lem'% Aur eobasi di um

{f YR QRAEEAE . adpidct Dagd dbsiPpeptibbS @ | HMSabkWH 68l @s  carisbergensis,
Magnapor t he, Micor, Myceliophthora, Neocallinasti x,

SacchqEeTIEESor Bere P aPae SPGB SPeABElfiFsum Sascheipyyess  douglasi,
Sacct%?&h h(y glvé‘m SatRhACANYELSorbdMgs, WP a3etfarom el AWbanis polypeptide
oc adi um or Trichodernma pol ypeptide. In a
haV'”@ﬁéﬂ"@ﬁW@tﬁs adpyéet, the pol ypeptide is a Saccharonyces
Fr@%h F\@:r JRASHR aspirt Ciar RSB & %M'ﬁép@?g!ﬂus aculeatus, Aspergillus

Sacc onmyces di astaticus, Saccharonyces dougl asii,
awamggic o‘iwem%éeﬁim@@fy@e rASpersiiee hielisk e4sRAsIhen rronicys,  Aspergillus
c ViabRLBliSs RBJMBERLsARm Dacthavides, F li
mdula%@ (An?érgm%&? zrlﬁgegct Fé}i; y. ° Sr;?]’Zanot her rrJnr ef gr red as pg%e%num cereats.
FUS&!”tLW@; cmkygl@@@p d§u$a§1ughcgd@gg4n@| FysgguRcqp@iega/m, Fusarium graminum,
Fusa@? % a"f@é‘?ﬁdm %@ﬁ&g'#dﬁﬁwﬁ Ugh@BbMm, Fusarium reticutatum,
ergi oetldus Aspergi |l l'us japoni cus,
Fusarmp ecrsgumt EQSGFWWU@@@MWUAS FeEaIIT Saraerler, Regaiugl sragtrichioides,
Fusarﬁf hur’e:Hr%aFkyéﬂuP@ﬁJruleJnQ' }f{ﬁ%nurﬁl’tﬁéﬂdtﬁ%cﬁ@é'se &l ksium venenatum,
usarium croo ense, Fusarium cul norum Fusarium
Humiggra minae/ans mf-UPteAe i @ﬂﬂ@ﬁ@?ﬁ nifwcozomiptisiar Myagliophthora  thermophila,
Neurdéﬁ&%r H38Qr ﬁgﬁrcﬁffiﬁ%d #L%Q@W O richEYS ! HERISHNS PRIcH ¥ erma koningii,
sarium feticulatu usari umroseum Fusarium
Trichmma Gingimachidgar Trishodenmsoshseiurn Trictiedamandiride polypeptide.
usar e Skl A i
FESEPEL U Bope 58RO b AR Ao
amstakgrmwaaﬂ speygilludunorfetidensiswl e gilldg Mt ol PERINIEgI nosa,
Mucor m ehei, Myceli opht hor_%t“her nmophi | a,



10

15

20

25

30

35

Neur ospora crassa, Penicillium purpurogenum
Tri choderma harzi anum Trichoderma koningii, 35
Tri choderma | ongl brachi atum Trichoderma reesei,

R et e S RIS %"’ffa‘é%nﬁgemde 0.

the pdgmptide bf $BQ uarm el odam , Asper gl I | us nont evi densi s or

II tide
A
both pred y@esmtlamﬁd impedect statee, pad yppepttaxeonic SEHQ/AIEMNCEZ., zhrtamorphs
el o UPRSES 98 o ] B SIS TR RIEE i gt v vy
recogalg thergentteot a;&ptr@irase eq@dletder taxonom c equival ents,
5 re rdl ess es hane.b

%‘{gg‘ﬁ %ﬂ@?s%lsg&f{%ﬁﬁ A gcgqas%F h::hfrﬁ Bﬁb@ic ap¢@ nurnlbey of culture

collectieglisuyh at een@nieZieart Migpd deifré OpliedtionATONY, i Rdugsche Sammiung von

Mikrog%@b\ég{egrt@q féﬁ If.l.@ltlugeisjr\o?{n&bl-li1 Aﬁgwﬁﬁ%‘gfra%} lﬂfgal;it oiél gchimmeicultures

(CBSpogh@oﬁgn@mmraisR@beaash tdwvidererdieancilype Collectisre Northern Regional

| ecti T Deut sche Samm ung von
Reseﬂﬂclz Z’ﬂ é@en and Zel | kul turen GnbH (DSM,

@@ﬁhérﬂrﬂir@uﬁmup&ﬂﬁptt&@&m‘ﬂyﬂb@ didntifi€s ah@ c(k@ﬁéd frefd other sources
Agricul tural Resear cr} Servijce Patent Cultu

includgh] mTPTERNISRBRaRIPH IRBYINGIGT (6o ctolir EHTRRR. cpatpgig) Using the
abové:h'fehhﬁfe@mfr@bess UTdChBRRIES @d?tlsdiﬁﬁmﬁﬁmrdé@qan@m irbietht@Bdhabitats are

obt ai ned from_other sources inclu n
well inognalndfie faom AgtRAVEUEIgOte maythen a1 ped %%aﬁ%“éﬁa”y screening a
genorﬂiccob BRANUbiahE of 3SR NRRFd? r oogge demiyhugketde sequence
for isolating mcroorgani sns from natural habi

encoding \Re PPIYRERIAR Has PeRD APtECternwith dNs miRsts! it Pﬁ@(i}“@ﬁ%ﬁe can be

lsolat&?opab@écﬁ@ﬂu@&m%tHéHrﬁfde)é wHidhef8ivRgl kiows &5 6186 oP brarddMAsKill in the
rar anot her m croorganism Once a

art (S%I%u%@rﬁ%rpp%lét@’edﬁ%%cgé’maéncodl ng a pol ypeptide has
PRERe SR8 &F B Mbddht ‘irﬂ@nﬂﬂfnoé?ﬁf @:[udé ARed @bbﬁﬂé&ﬁid@@br Sléavable fusion

can be isolated or cloned utilizing techniq

polyp@wptideR imwBIchanpthen BalPeRyide Pfo&'é%fat Bedy F%{WL@WWG pntefnﬁléus of the

polyp ttde( &Gﬁ"agrﬁerﬂ ther@B D10 dlcelt pdpeptidO &9 prodiiBef by f@&ng a nucleotide
| ypeptides of the present invention also include

sequgngg 4er 9@P9'§@r§*ﬂ¢r6@fé eproie AN PANRSPEe togd nyPeiidedeguence (or a

porttohﬁh&‘f*ébf«“)rbf@ﬁ@bl:lfs%mpﬁl/éﬁﬁ%ﬁt 'f&hhﬁué&%%r@&udﬂ@fus:on polypeptides are
term nus or the Ctermnus of pol ypepti de or

known #ra@ﬁeam aﬂ%é}%ﬁe J'QN*WQU@@@O%'BQ y«a@ﬁﬁrica‘éen%odﬁisotaa@@a%eﬁ*des so that
they &rdSh '?ﬂmﬁa B\ r%@%kéjr@ssﬁ?gpﬁﬁofﬁsécpbol?péb%é P Ondeh@oRRb) of the same

encodi ng anot her pol ypeptide to a nucl eoti de sequence
promgtgi(siandgemtiniar-t her eof ) of the present invention.

Techni ques for produci ng fusion polypeptides are 25

known in the art, and include ligating the coding
Polyrysdpmdisless encodi ng the pol ypeptides so that they are

[ f t I gn

:Tgeun%g‘%tc@n ﬁt%ﬁ alsgprﬁg%amei Iaté%o@ﬁ?@gotﬂ%@ymd de nucieotide
sequarse et encodeod yalyperiviei efese p@@ﬁenh@vgnte@entn frvefatre@mspect, the

e u
nucEe@tlld%I %Eﬁ‘ée R stef)fdrlﬁgllé %ﬁ? C[ﬁﬁgyngoglleﬁ%ttﬁé}l%?efg‘?é(di ggpe%% tlt'leﬁI ggcieotide
Sequq‘nceseme? ma&eatnobmepﬂda eodprge fegraneef %fé@é@t N0t1heThe present invention
r

also %ﬁgbﬁgéée%ren gegug%gg%de%césebvp[?g eﬁ?gg eo?lggggasdgqqlljél‘e?]ncde{he amino acid
sequérive ol B PEI:Y peibei rdetutfomly@ptié@ithﬂne@f wisEidifer NomSEQ 1D NO:1

by vn:[ hee o' ﬁé%beﬁémr?}ﬁ%’f Pk genetic code. The present invention also relates to

subsequences of SEQ ID NO:1 which encode fragments of SEQ ID NO:2 that have
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al so enconpasses nucl eoti de sequences which encode a

pol ypepti de having the am no acid 35 sequence of SEQ

I D NO 2 or the mature pol ypeptide thereof, which
ntim:dicf Eﬁ ct olyy SEQID NO1 by virtue of the degeneracy
antimigrolyglg ﬁ’é?ﬁetl c code. The present invention also

Tat airesent nvestitrs elgoedlaes tofmEEQ pAuNGlebtivikd cohmprigaglat least one

fra nts . of SEQ I D NO 2 that r I
mutatge R e iR pRsEiR Crvh R SHeReL S BT B ATp e mutant
nuclepiileldtgob ezt érdedes amplypsitite veticH eaststoofesminutaids drici4? of SEQ ID
NO: 2t he mature pol ypeptide codi ng sequence of SEQ ID NGO 1,

in which the mutant nucl eoti de sequence encodes a

ﬁﬂé M@:ﬁmﬁqu@e usbd ab isats i stcoref a aplynoclastiddsertotiiag 42 polfypeptide are

noWg ToEE 2531 B bP B bGP RY A i3l p BB PR fom cONA or @
combieRBY tHeRedf hernar dloraingl of thel pugnucrolidds efnthé r;mmagemﬂntdnn from such

r epar a n from cDNA, . or atlon
aenomh A Gl i SEFOIThE Bops IR KEUIDsSEP PPRBGRBSEAE roacion (POR)
or ant;ﬂ&bt@nédr@éhu‘fg @ﬂbﬁ%@é\szorﬁ?ﬂ@ﬂé&t@ﬂ@te@ﬁﬁiob@j €Nfe@gtents with shared
usl n t ner.a C | . .
st gh. BeRy © 90 187 Shel niag BLreahPREedP IEfrsansbfpaication
Académlbe&ééseNeWOYcﬁEt enherdlierRebJMNAMbIfRENENbBcadUrds sivkrfdigase chain

ol 5 S LA 5 L ence based

ampliff=888 (NNSBAY @fdy. bdub&T. ﬂ%@';ﬁll\ﬁauaébtﬁiﬂeanfﬁbw ﬂabC@dﬂeanrom a strain of
procedures such as Ilﬁase ch reaction

Eurofwrf@&f 8Bothet PRVELARF PTOARISTY 35t | B f?ﬁ_%ﬁi)m%{?rd*‘%m? 8Braliglie or species

vanarﬁ%ﬂﬂw@%@p@@t&fé%nc@ﬁﬁb kég;@raéfltﬁ@n&d}@&aé)sea@ehcee used The
&U? ynucl eoti des may be cloned froma strain

BT8R SRGR s 19 BPIYR PP ERATYH RS geqegices which

have §Xcﬂar§9éeeof iBtitP € ﬁ{é @laﬁﬁé |p§|y9épt§@%kﬂﬁh§ se\qaézhc@enéf SEQtIDENO:1 (ie.,
ti de encodi n% t he nucl eoti

nuclegt@@@éﬁgéo 27T gt eagi0%, ray%fﬁf%bafr@féq‘%ﬁ% @Pé‘spf@ﬁ?fablv at least 70%,

more @%fﬁ%‘?y' ﬁqbaaeﬁsw aMblaOpraitehp i @%sﬁé@ﬁ@eﬂﬁ)@@ pV@ﬂér@Bly at least 85%,
have a degree of identity to the nmature

more pERipriAgY b e oFVeRIrE @f%aflv(qt Igast 95°ﬁu%ﬂ’%@9?fo%§feﬁﬁv at least

97% IHQntEJQ\)hi&fer@Bdé §ﬁ§&tn@8ﬂyp@bﬁfa€r ably at |east 65% nore
referab | east 7 20 nore preferably at |east

ftcafmneofpa @ﬂ@?%&@swem@a@fﬂcogm% 2 RefyeeRiid o M Pipsgpt invention

may l!)éeﬂéées%ér@for m&r %rﬂ{e%fseéfa@é[ype%dése@%sta?ﬂ%y SMRBr PR polypeptide.
preferabl'y at |east 95% and nost preferably at |east

The t@m/osua@ﬁmtladlx/smmr da therrabnertige rgars Jenybnatgedy perairring forms of the
polypéﬁﬁi’ef ' ?I?és'eoﬁb!ﬁf Pﬁd&“ﬁ'a?%ﬂféi’ﬁn SBAHEBSENRNEP WD Trcdtn the polypeptide
1ypeptl de of the present invention % be necessary
Isolatqecbr rarhelts MR ssRIret  pol.y pEFERUasriantpsthahtditign jn specific activity,
therm%bﬁgal@r ﬁﬁooﬂtthﬁmpoérytﬁgﬁ’iké dérhe \%\%aﬂ_ﬂ@e h&B may be constructed on the
anti al simlar" tot epolx{peptlde refers to
basis r@éﬁhmavqeﬁldpysag@@nﬁer piegented ds toe @ept&eyﬁwﬂinaereglon of SEQ 1D
NO:1 T‘pgsg SBLIRERL ﬁ%?ed?%o%rfbfy%trddﬂjct?&ﬂ@f RREAEEE QWY ns which do

he pol'ypeptide isolated fromits native source,
not give gise taranpthiet ralinovasid arteenchal tor PPpentidesgisedsq by the nucleotide
sequ#ﬁ L YLt Wehicht E@F&B@ﬁ@% lehd %odﬁjf' RRGE fo'"Ehe q\’os% r&?géd:éﬁ? -intended for

e' vari ant sequence nmay constFuct ed asl s .
produgtiort ¢fcthe goryees, m@ygfémsﬂelﬁfw pr‘rFé@@ﬁ’t'fé@tJSl&@tilUH@?S Whlch may give rise to

a dlff@r%by RARL A8d gﬁ@%ﬁcgg gi/ géheggl R ﬂ)tg % rNQie]o id€ slbstit@ion, see,

supbsequence t Yy I nt roducti on 0
e.g., frrdleéat.i1881 okt Emrew@? gt Riifgaliondt95giGie rise to

ﬂ%ﬁ Eg ragﬁﬁ{eﬂ@toqgé% SERUG He Q’Etﬁapg\% %] ﬁtﬂﬁér%ecﬁlgfé)ﬁ%ge outside

eot | sequence, correspon
the retgwsc@”dlgal tosthgdundtionhe the geclesuiaming ratil rﬂ@%ﬁtd@darf @ftive polypeptide.
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production of the enzynme, or by introduction of
nucl eoti de substitutions which my give rise to a
di fferent am no acid sequence. For a genera

desc on of I i de,.subst €an NS
w555 IR S B0 ST WPy Oy e
polynidcle@hle 14 the irtvemldd dne taqérpmr@lpteferablyhumsubjlectl ﬂoesiibstltututm may be

o 20 S e SREH HIMPORFROHE SR S8Ry Kfposness o
alanirgtddahning sulltdgdnasianses; td. o e Cpatiygrept ade Wells 1 5988yiSv@nae i2d4: 1081-
toss SRR S e i i St il R b B8 s i

the molRY @8] ardithe dsulithiten@baeolptigdearalibgted fir aemb;cmtﬁai totivity to identify

amin SR 2 T tn ol e Ao B R TEOERUE. St aetrate-enzyme
mteram;arag;@ne@s@ i deddrainisde by Camsig ofuthagihnesdimensieral structure as

ceteriisagiy TR AT o VT e T ARBTG5 . hstalBaraphy or

photobﬂhnp@uézerwb @le £y 8l Yie MRSt bV elop2 chaegrd 5530618 €2;iSmitH deal, 1992,

sourEATEAb i M BNt e[S RS i o 5000

Teb PréRpt HuafiohNAdo RItecol idigal pb@ntxdﬂ@otﬂé& leMtddingod pblygeptide of
nmol ecul e. Sites of substrate-enz I nteracti

the prgsept %e@@pewmqqe@ybﬂgazg@dﬁgllcgv § lngﬁrécy condttlons pre?erera]bly medium
strmabﬂé\fe%ﬂ@m5| PR FHéerBiUMRedRin-hitdt 8tMoBes) Q&Sn@tﬂ@fs gven more

"t echni gques as nucl ear magnetic re nance n
prefegablydtall HOeIRERFORHIIOTS. SHOTSSIATPIRIAY Year Bigh %%‘\ﬁe%vecond*tfons with

(i) nu&e&tdESQ%\t@fE?@bf StQ 153831 I\/@Ftr@lﬁ[ﬁ\ll?55que3@@c&ﬁ2mec$m fulcleotides 1
Jour.nal of ecul ar Biolo

to 27@9‘.@ Sﬁﬂl ID\NQ,aagél(m)e@ cgmplementary gitpes Phii} g?g%ggr:gaueﬁc variants and

subs&%eﬁ@s theréHESRFBP&IKt et iaNVEIED! hrd 89 defcatReeif O
i sol at ed pol ynucl eoti des encodi n%g| a pol ypepti

ghesesent VRO G0 "RAFESHO AP PN YHRPEH Y W'ﬂgd B (& priaiing

a popRlaiibmeEenAX uresdbl] rﬁ@@iumpﬁﬁﬁﬁﬁﬁﬁlbﬁ( rﬂ?dlobl QerySigh IGRJESYKy conditions
conditions; nore pref er um h stringen

with @onesiestsing, 148y &h 27Br & E@ é‘f%ﬂakﬁfﬂ fhﬁ. @[HN%t%%QHa%g?c;?omamed in
nucieSﬁH’é@' 1 k0D AREAMS INDH efneplﬂbé &SoMSI@)heht ﬁ’érﬂd BQ%)"@V(H and (b)

conditions wth (i) nucleo
isolatigy the  Ibrigizing epadmualesidp emiieh @Bﬁ‘?%‘sn%dwilylﬁ’eﬁiﬂﬂ 8ging @atimicrobial
activity, t0 270 of SEQID NG1, or (iii) a conplementary
Strand of (i) or (ii); or allelic variants and
subsequences thereof (Sanbrook et at, 1989, supra), as
I NeloharGid. The present invention also relates to
Nue ':quocat egl pol ynucl eot i des obt ai ned qk:% (a) hybridizing
Tbe sprpeamylinmeintion GiscDRtem denubleif, agie ¢oDFHUCHe 8PTURITING RN isolated
Of; er coRglt il Chlol
polynnél&fhéjgt <|5f dﬂel]g %/ﬁ%lrt@gn\%gbrpgﬁg%yl I%{R%%t?%w(%l ol rol sequences
whichs@icpse tiseexmessidmelithercodingcsasweneels 4 Stl@)abﬁomfce@EQdEDcondmons
(A sementary strand of (i) or (ii);
comp%%&&zvgﬁ'ihe édn g éeq%ﬂ%e hybri di zi ng pol ynucl eoti de,
Vil @hiamdcg@lwcmo{gdqe yepepdingle helypergidanefi #iecprepsrl invention may be
t T |
manitliedin §yarghy B ol 6 618> KR aRbioutht ofhE cRpSRle, Manipuiaton of
the popmuicotitiely sequeinse Ipaeordd its eseytivndite gt egter ofaytieedgsireltle or necessary
e r.ahl
cepo) JHTER VIO RRRSER oloh TRE thchaliEs M ARGl getite sequences
utilizmge@uembeamtrDl‘aAmtmaxblaee vel knevet in tomddr condi tions 30
{ t .l e [
TRy bRl et dF ' R PTEERE ot SURHES, o nucleotive
sequénTeemticiors maygriieed by a host cell for expression of a polynucleotide encoding a
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mani pul ated in a variety of ways to provide for
expression of the pol ypeptide. Mnipulation of the
polynucleotlde S sequence prior toits insertion into

polype;ﬁléje oigp egrglg%lﬁ%{n/vde% *?Lr% gpotnécﬂﬁr seaqﬁgﬁé/ef %%?ﬁﬁ%ﬂ%ﬁ%ﬁ:gponal control
sequgdaey minidhe oletidés Qmenep’remon 8bthet pblyeptide.r etroarbramarier BIEX be any

nucle i v oy en sarva A ar bl 8pS BBt Bicer cngie nclucng
mutarﬁu@;luaoétedeancsawbeﬂcaomlterkl lasd rreapgm obthirey aomogbnes encoding

cel Qr, expr,essi.on a. Ieotld ncodin

extracfar o AT oo i v DL ngail SRR fa s get el
Eeqvpias eofC Olitadlen prdnicers cfor pdireatiad ti@@rttaned:nptlsaquet‘rreeauclelc acid
whj ch di ate the ression of t

constfisntt B HggoBemiroin GOty o % BadBnea Rhieh ERol Promoter

obtairlelFngs thepEl ook a@bmm, G&reptﬁniyh& hmbolﬁteda@araée ghad @lagA), Bacillus

subfﬂ:gﬁgaﬁa&p‘? %n%{eg(g% ﬁg %&eﬁ@@%gr%@c%?q%argﬁggengene (SéamyL Bacillus

stearcﬁnérmle@ﬁlfdsuhmo nid rbtnﬁwesael lgah@r(aWMyp@’@bﬂ’lﬂkﬁ&m@ﬂdhﬁe@famens alpha-
onol ogous

t
amylage SSppaBy ) e op SgimgReEir \nﬁae ke frarifa e %m%o%%““s VIA

and R¥iBt B@néwcb@i cprazar?oncccué@érau@hes@f gbhe Milesenharoff ef al, 1978,
|nvent|on ecl a

ProceeaG b st PN HESH 5 SeRntaRUEr orr2T §§5J8pé’ﬁcme” as the fac

prom&tbr ERISRBY 688, 698, IFG6d-RHINgS o eV Fens A(c@a@f» of BaishddsUssSA 80: 21-
subtilis Ievansucraseﬁgene sacB Baci

25). | TERERIPFIPHFS alspHEsuRY 48e Ugeie p(oaﬁkpi)fmnedewm?Jgarzfobacfe“a n

ScienShEAMBHART 1980 phois7 0% bad AN EmBRVk 858l 9688, LM ,
Baci | | us anyl ol i quefaci ens al pha- anyl ase ene 6}@’9
BT PleEsOl| PEREH PEITAIE SpENI At d6e s L B@nﬁé Udleic acid

constBRE & 8 edint Inventor if a aRhaxLB f@ﬁéﬁ&ost&fﬁﬂ are promoters obtained

prokaryotic beta-|actanase gene | a- Kamar gff et

from {3 Genadug ApPaUEE e AT ABR AR THAHC AL BEBHPSBRTC Proteinase.
Aspeéﬁlh@n}?@@r Lr‘%ﬁtrlﬁ algi’hazgmﬁgs%l) Agfb?% Inigs bbig Tsﬂ#ble alpha-amylase,
roc

pronot ér (DeBoer et at. eedi ngs of th
Aspengiits grigar RcAsranglor aeémeﬁcegcqaewb@e géﬂﬂ)lﬁhﬁfe)'“umf miehei lipase,

Aspergitt NeF/ -84 %Ilﬁésgﬁﬂ@aseesﬁ@e?@ﬂbs' RryZds fridke pbﬁ’é@'hﬁﬁa isomerase,
romreconbi nant bacteria” in Scientific Ameri

Aspergdig nicduleps aeetayaidasen dUSAGA MFNBRKLSt a@vfogluq@wses(m 410/56900),

Fusar@ﬁﬁ%h@r?at% @éHaI ARICE 00/58088) e Fesim deh&sdrimaatine (WO 00/56900),
transcription of the nuclei'c acid constructs of

Fusaifie setysperaieibirsin-ika  BroteasgméfCo U/9Q1%dal THE/&QdE’HEFI reesei beta-
glucoéﬁgsdorﬁﬂﬁé@érﬁm@%b@éﬂ&%btéﬁy@%légbeI IEN®RrdMa AREr Bhddgiianase |,
oryzae T anyl ase, Rhi zonucor m ehej aspartic
Tnchqﬂegp@,rﬁg% engggm@qj@p@n | Ushadeiere rseaelr gidoglucanase Ill, Trichoderma
reese?‘%rﬂﬁ)gh@gﬂ%s%s@ Tf\&%@%é %é%eﬂérﬁt%lué‘&iﬁeﬁ ff‘%ﬁoderma reesei xylanase

ase Aspergi I 1us nigéer or Aspergillu

, T”Célﬂﬁ@fmai regwemianwm& el egpdayna mase @ﬁt?cmosllﬁaéﬁeas W?'}bﬁ% dhe NAZ-tpi
promcﬁérpgé Hyblidor hy ﬁﬁ‘@m@ﬂek&alﬁ’oﬂﬁtr@ 9L&RS for W{Qj&l hfé§r neutral alpha-
e triose phosphat e i sonerase, Asperdil
amylasemndaﬁgperaféméamaeérIO%Emspbﬁﬁev!éﬁreﬁasehwaﬂd mutaﬂt truncated, and
ase (WD 00/56900), Fusarium venenatum
hymﬂ€g¥hﬁgigﬁﬁ%dﬁ56900) Fusari um venenat um Qui nn (WO
oo/asme)hostzwseﬂ;&axrq:mme@xy@p@bhamﬁfi riyeisithe |9eres gelotcaagwronyces
7) EeNB-hgho ' Pisia8l UGQRtERPSse  (GAL1
cerevEIsr cho Ee}l(rglrgrég r é@eﬂf %?E{I%o%@g%g aggﬁe ’,S fa Tri gﬁo der mase ( )
Sacchasermetesendogredsinase [ajcohdl i ¢ hdrlvdrmgenassigyceraldehyde-3-phosphate
Cc
ey A /G e e S8 ey PR Pl At fpomerase
(TPI).r Bembarogndey Cemaisasenstaliathicoine de Wil rands8acokgloaygse cerevisiae 3-
I, Trichoderma reesei xylanq?e [1, Trichoderma reesei
bet a- xyl osi dase, as well as$ 'the hwa-tpi 30 pronoter (a
hybrid of the pronoters fromthe genes for Aspergillus
ni ger neutral al pha-
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anyl ase and Aspergillus oryzae triose phosphate
i sonerase); and nutant, truncated, and hybrid
pronoters thereof. In a yeast host, useful pronoters

phosp%@g@e%tg' Hﬁgsef r %eﬁ%\%ﬁﬁ%n@? rs %F Q%to%‘f%%lls .are described by

i ST"ae enol as cchar nmyces cerevisl ae
Romaga&t a&:&lokQ%é’eaQt@AM&%S 35 Saccharornyces cerevisiae

ﬁ 6(&}]2% gé%%%%@?%%ggﬂﬂg@gzg asr%gﬁﬁ}%s @?ﬁl n%tor seqguence, a

sequenee eemogmaed by izobest pled Sp rhemenats dnapsGpdion. ( ThE)terminator sequence is

orrsSRT508L INE 2 G811 1850 BNAL LIRS LA e pBtice. n

terminatonasich ifunetionas eftbé hpst@atbbfecrrmzdeonawlee\9$ed10$lue prekérg invention.

B?ge @t%?@ﬁ%t%&sb%cir Ifgg:ﬁnr%?lgcg% efe ﬁ%aﬁ r%))s/t %eqlgzar%\e(g%?nedlgf{ arglthe genes for

Aspergmmsxtyzlapt TMDINAt ahynemsat Qspewglqtme mier guceeglesec edspergillus nidulans
reco st .ce t erm natet ns.cri f .
antrvag S e ARGl A= u GhBPE 974 FARE B bRRum ypsin-
like prafeat,erm nus of the nucl eotide sequence encodi ng the
ol tide. An termntorV\/n hlsfnctloal|n he
R D P GrEinoi b HY o sheBelSi AE nbprstonpm e’ Genes for

SaccHaforeytes Qarevidecbeglasd Saﬁbmmmy@afﬁcét@ms:%elcgmhtmC (CYC1), and

fungal host cells are th enes for
sacolgERRge | Fure 8z S SHRIGR KRy P RES A PV ITER8 ftcger Other useful
termir@tdi€ ﬁﬁwémest o%ﬂ@efegafdsbmmdmmdms ati hteoe badre.

%ggdq%mwg 81' A )p%;qgﬁulta %R qg ls%ﬁtgef égg%%bntrancsjlated region of

an mmﬂﬁﬁmrcheﬂtrﬁ;ﬁmﬁhﬂﬁt GLETRIER L byetashobtaﬁali Ciealelléac&r 8equence is operably

ned fromthe genes. Sacchar o s erev
inked g g BB LSOy SRS SO Bt B f leader
sequ@ﬂ&tha&%&gﬁ@bﬁﬂyﬂﬂfb Rt @élllcﬁ icRgice may be used in the present mventlon

Cer ale@pg sggf: %ﬁg%ﬁ é{%gel F%/g %ﬂgn%%e&?ﬁi frBSp ﬁ’le genes for

Asperﬁwm?%eemm bmyb892and BuUpsrgiiud hidlaRs ek bﬁbspﬁ‘@tﬁllemerase
so be a suitable | eader seque
Suitiealeersisdar yeRpt J195b FES e ARRGSH TER e 9876B feraripecharomyces

cerevic@b tdn@!&%é at{EIQO ’gy Bhﬁclﬁﬂﬁﬁyc@@ lcerelitfad ea@ebs;ﬁegue@efe kinase,
|soera%g/ linked to t 5 terminus of th
res

SacChy(RTesei d G%nc%’p’e"i‘]f?&ﬂ"ng Pfe 561?@!755%?3(%@ ggfgvisiae  alcohol
dehydk@@dsge;g|§@éma@metjlamodpﬁat%%ﬁydsrag@{asemADhg/GWt cel |

choi ce may be used in the present invention.

ﬁ%fs@?tf%&eﬁ%@r@ax glsorhey %ﬁ@ﬁ?dw'%tieﬂgssﬂum Ackqqugnee operably
Emkedafoe niebtzaiieedindd @M thbengpvage fRiguedd Anpersich)| wﬁe@rtymenbed is
TAKA anyl ase and Aspergillus njdulans trigse
recoopigesiraY Hifchost saf Ea R HOTRAAERS PPyRAgROzEE rﬁ%ﬁéve%& @%aﬁ*éed MRNA.
Any p@lk}&cﬁn@%ﬂoﬁ §éd'ﬁe?15@Wﬁ%ﬂﬁ’ssfuﬁetron%ﬂﬁQhé‘hQMG%f SRV inal 88 used in the
enhol ase (E , Saccharonyces cerevisiae

Prese@”b\f?@%l%ogl ycer ate ki nase, Saccharonmyces cerevisi ae

Fe@é}?e'df SR ny 1 Bth s%%ﬁ@ﬁ@scfﬂ%’ﬁS&eﬁt%h@‘?’ur%‘aﬂl@os@b@@"‘ﬁe obtained from
d hydr ogenase/ gl ycer al dehyde- 3- phosphat'e dehydr ogenase

the gqnapiipy &y gilussoryEre EOWD eotYIaseqdeprie/ Hayioal ghcprmyase, Aspergilius

mduIaHQ|a\ﬁﬁfﬁ1§rﬂi§ék@§yrﬁﬂas%eqiﬁﬁﬁtﬁn rﬁ(y§&5?fyr%nﬁyepsﬁplﬁ{ea§r|0¥easb| Bk& Kspergillus
" termnus of the nucleotide sequence and

mg@f@\lﬁﬁl%ﬁiucwetranscrl bed, is recognized by the host
eetil 381 y%de?y%‘ﬂ@rl‘n éédu@%spfdry@égf‘%bﬂ“%eﬁseﬁféjleh%§cr§t5éd by Guo and

franscri éa enyl ati on sequence wh
Shermag, fl 9ffc tMaberatar |q¢”t”ﬁé3ﬁt§’§t/ e$983079%hoi ce may be used

irRe bBRrol 856N MAYEIMd BE-a signal peptide coding region that codes for an

amino acid sequence linked to the amino terminus of a polypeptide and directs the encoded
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30 Preferred pol yadenyl ati on sequences for fil anentous

fungal host cells are obtained from the genes for

Aspergillus oryzae TAKA anyl ase, Aspergillus niger

o S I n n h
polyp%tlﬂi‘éhﬁ{@’ h& el asf?él}%tgﬂ)y E%éggw u’Fn ?f';‘xlegfglsenrell Fﬂg@pééod’ﬁige sequence of the
nucleam@ sEgpenag ﬂnawmhemnggporaalprmszgnajmgiicﬁag@:hngmqm naturaiiy linked in
Y,

vors Y BYERY VB P RLRSER L YRR BE5h Rl 258 tro socoted
polyp&eickul AtterBitiotlpgine 15 :en8983h&900ng Fheuarcatmay codgineneignal peptide

codinén%ggi% w%;cl%els %tse nf%l th@e&tdl:g ?e(‘%?lge% ta f8ﬂ% acf%hggnﬁ %%%ﬁde coding

oF¥an  am no aci d sequen
regiort mlam:-a wesquirbd avhprod tjnp@pthng eeauumhcel idpex tist ﬂdﬁﬂfal@mxm@mma sighgl peptide

codlngﬁ%g cgr}e p%\hdrﬁ tbz%fynﬁehtgrel n s: ﬁal ?)P]cget g&}fr&fﬁ%{}i de ’&ﬁ)éﬁée@!ace the

natur:ﬂas«gmaﬁ hespdide | qumgntezglcm an surgerato peb&nc@eswqum of elgg qurolypeptide.

Howe{/eﬁre ag% élwéﬁlt pe&{f 8? ﬁ;ggieg dr ﬁgﬁ’ w2|t hotlrel salgﬁneg(ﬁ ppﬂxégbtlde into the
secretbeg pathway ofohggpeplt mfdﬂ;mcélnu@rmaammm the ptrh@arﬁmvemtdanof

i L SR ST B DT L8 e v
codind I‘@gl(ﬁr&ﬂﬁit@ﬂ%cﬁﬁr@ﬁ alhe pentsi fdeBaaitlisNC | Brid§Bd maittagerbe amylase, Bacillus

_ stear%%%#%ﬁ?@m%ﬁﬁgﬁ %d zgs ﬁ%%inﬁ%c esgtf gﬁsm éacr}%slfzcﬁemf%rmrs beta-

iactar&ésieerﬂaiaﬂlus/ %l‘aarotbé‘rﬁ?ofoﬂﬂ@ geutsil gnetbages plriod® nm:ﬂﬂj ngrM), and Bacillus

th
st SBIA0 MRSk "Bt RRAES i Rty Sh ORGSR e, 1000
Micropielogrentédays 51iapever, any si gnal peptl de codi ng

ion which directs the. ex re sed pe
R R BiaL Pe sy s aien R B ABSEGB T TG MEiie Fagre siand
peptidae cucﬁ@gi refioh @bRiirgsie fom meerg;én@m forEﬁ\E;@@tﬂﬂblﬁ csyzgaeaTAKA amylase,
e codi ons for bacteri al

AsperBiES GiogHARTSLATY At ASQEONYS PEGT BHESRBY S S PP U Highe! asparti
proteidRE $uhido/BasbbhicelNCES ahtiGdmbsh 10agmosa Apaskease,

Baci | | us st earother rmphl S ase, C
N 2 ResipTest ATRECk UiR ?lsﬂ@.pﬁpﬂ%a ST Eo R SHEpoiEey Bitzof SEQ D
NO:1 Midth%'ﬁ@&% aﬁm@$hida34§t&ae@t Beormg\htgizusl Ineut rgu -
r ot eases (npr n aci | | us subtilis
s et PSR BY Bt Bt B8 GBS coRtBaaT YO Mmederes for
SaccifemdsV 8ereli®i8s . alpid- ﬁélf:tbbl Qidogbﬁfﬂiard%&pﬁe@mﬁer&ﬂsfaé()&e]r&% Other

Ef f ecti ve si gnal i de codin i ons
i A 19 B e e

usefu'r%@%@ﬁ@f@&swgm@%ﬁﬂo e d@éwbﬁdg?f
Gadichstrd| %&i@é&eqﬁé@a@@%em paaspé;bt@egﬁm@ :fegron/‘lﬁélﬁiogbé Fdtsan amino
oryzae | ase us n| n

acid sgmr&@émag@%ﬂr #ithe ading f@é’P'”@? EIE%QH‘W %ﬁﬁi%wé%trpowpep“de is

knowrﬁ"h@@@iroé’&i}ﬁétdr %rop%@pBFﬁHeedoﬂész@mob&mrpﬁir@e béilfe@b em‘propolypep’ude is
cel | ul ase, Hum'col a | anugi nosa |i

genergihefrachey aagp@%& bet gRAVETiRhdP %@bﬁtw&ea%@ H@YFP%’&F’%HW gatalytic or
autocﬂt‘éﬁ;’t:@Qﬁéa@S %f tt!‘ié @%&Ett&@ohpthé\@obo?ﬁé&meen@'ﬁé’@);’@f@pﬂ@e coding

aci‘ds

fegiorpeq@mt@e«aotqnmd V@iasthe rgsg@s fok1H1a6115 Ui 2ikARE PretgAseaprE). Bacilus

subtmg %@ﬁalf HoteaSBGRAHET, OSNEE S oRBLEY b§ﬂe@f§raé| é!b}ﬁtr faak, ORh@cE}ﬁucor miehei
Saccharonyces cerevi siae invertase. her 25 usef

ul
aspart¢ gieigingsepaney edapmgordGeiampid @C%C(W(B@é" 3B§3Romanos

ﬁ'¥ a%'referré@%gpe& URE BropERBas %Elﬁ Feg%ﬂn@i@ﬁ!é%of@é‘s & &014e0f SEQ ID
propepti de codi ng regi on codes for an am no

NO:1 a\@FC@ %@a@%ﬁ@@oﬁéﬁﬁr?%%ﬂ QitSEtCh@ HMRi4%0 termnus of a
PP BB Hsnal EE&IJ&% br8pé Cptﬂ@'ré@&ﬁg h@eoreSent kDM adBio derminus of

proenzyne or propol ypepti (or a zynogen in sone
a polypgpian, theapr@pg@;@pyp@lgp,ls‘d@osl@ned next to’the amino terminus of a polypeptide
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general ly inactive and can be converted to a mature

active polypeptide by catalytic or 30 autocatal ytic

cl eavage of the pr opepti de fromthe propol ypepti de.

The. prope d di . ' e ;
andt g Siep Bk Relrlc oL AR e BT EARRur (TS Hopepice
regiorBaci | | us subtilis neutral protease (nprT),

h . i Si [ -
IRTERoR 0 RgEreree B oo i) 3eatlsBe i) R 8 reouiation of the
expreﬁé‘im phidiai ;i@pleamteam@wm a% @{Bﬁﬁﬁﬁn‘ thé rhoat mlief Exangmes of regulatory

ept.i de codJn |on [ . :
systerpg aie4£{108? wgé% cla%se? %ge KB EESRA; élllh crie e%ae%ﬁﬁ}ggam 3’50?1’_ igéesponse
to a tchemitabfor SIEgSIEE) BEhAus, Wheludingothle pnegerade pépt ireigulaing compound.

ReouBfol SRsaTS peEkaci T hE BroRaRts fie bagebn PO Safef huems.
yeast, rtﬁéit&[lH:E $yRenaoi GAL1T eystemusaydie @eﬂollzyplegtenmts ftzrm themdAKA alpha-
t he si region i s positioned, nex
SUC g e e T
g!uco%}ﬁy!d%pﬁoﬁm{t@ rh&y laéjtdsch@Jie@UQEny seqmenfmsomlr eharaital!egm regulatory
ere atl on e expre e | .
secudrgRa POt M D HR S R 19GF AL HA0e  BrianfEdh MRS ofese include

the dihRBEloRED FaducRSS YBHE IMICAIS atrip@ss@i nhhe bre@@u&&oﬂ rhethotrexate and the

ressi on of the gene_t t urned r
metailoitiansigees Withar ZaPIfGR %ﬁ;}&a&weﬁ? ol hsese CREudiegicieotide
seauénb@ cRERRRINGE pBlypeptide kUi 16 YpetatTp Mrked . withRBE rAl6ry sequence.
systens in prokaryotic systens include the lac, tac,
and trp operator systens. In yeast, the ADH2 system
ExprédsidaVdctsyst em nay be used. In filanentous fungi t he

TAKA al pha- anyl ase pronoter, Asp erg%l [ lus nig
§hecBaTRA dRenpem e Felatah do ABFRITRYNIN u%xp(s@waevqc@ors comprising a

polym%létﬁ@@@(ltﬁfbsﬁregérﬁr[me%ﬂow pRehdise AndPfrahRGplicHaPbdd translational stop
uences. her exanpl'es of regul ator sequences are

S|gnal§hg§1%e WRIoE rgqc|ew¢|@$ 258 FeNERpISIH PRCRS cripgsl above may be joined

toget[r%‘r' k@r p%hé‘e S %c%'ﬁomatrﬁ‘eé(%rés@%huﬂj&tort HicH ‘?M?”lﬁ&@di@tcﬁ;e or more
reductase gene which is anplified in_the presence of

convergih @@sﬁré;tlaﬂ Siteniel allow forrr@ﬁ%mi%torw|sah%|twf10@eﬁef§em0@ﬁt'%ﬁ gequence

enco { f b e}ﬁ&:&é"athﬁﬁéﬁklfé%t ad\l‘érndtioely h@%@ci@@t&%ssecfugﬁce of the present
nucl eot sequence encodi ng the pol ypepti de woul d be

inventmemamby qxp'iﬂ‘é&%ﬁ by insettng “ﬂ%@ﬂ@%‘t*@’ﬁ)ﬁe@t&f’d‘@n@@ nydeic acid construct
comp:@?ﬁﬁ fANeWRGHRI = AdpfoRhRSEMoribVepdsQinali® BrebBhdirRSexpression
r econbl nant expression vectors conprising a
vectorpémg/mmmsemqtt@écebfs lppriepiretientecionpeifatdhe cadipg sawesce is operably
EinkedQﬂﬂh ﬂqE%PEr‘E} hé’{%'cgﬂﬁ%l s8h J&Eé‘ﬂﬁle‘%ﬂe@é}@f‘\ stop signals.
e var nucl ei ¢ acids and control sequences

dbs ceddyeinanh svRrepsign Bectplomaik demyr\e§or hew: foPpsBigiueviais) which
can BECRRPLRARY SXRERSS BN BELAaNVHNA HFBYed Rd lé‘ﬁ@ BAF Bng about

nore convénient restriction sites to allow for
exprepsigee pt thermusieotidisrduencs ohhecheipe ohthel estar 9l tygiganegpend on the
cc)mpglli'lﬁlﬁygj loPehel NE1RAUUPERE A C@ﬁw iris Glhich fheSvect i€ 'Ed"@é'lﬁ(t%c%ced The

a nucl eoti de sequence 0 e present invention may be
vectorsxpaicls Bgabyr ¢lpsssiraiichlgr plemidlacl eot i de sequence or a

I?ng \ELGr ﬁﬁp Ao CONS S us&or'ggﬁdaﬁhggeét&e i @S QURR{E V\}hrHi”loemsts as an

an appropriate vector ression. 'I'n'creating t

extrachxgmespsiab Ny, theoeplicatieref wb@hn@nﬁew@ﬁeéof @hwm@a@@d replloatlon

| ect.or rapl
oo F MU TRkl g, S, SFUBIERASIE! 8P 20 st
chrommspmes Si sTh@n\zecTDh enayeeoidin Aan Mmeanp fersasisuing sdteplicaiignbditernatively,

the vettbf n)(%%eocgne( \ﬁhlgh, wl’?en%f?’éd.ﬂcgd Hto \Her rlrb%} cm isclntegrated into the genome

and replicated together with the chromosome(s) intc which it has been integrated.
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can be conveniently subjected to reconbi nant DNA
procedures and can bring about expression of the
-nucl eoti de sequence. The choice of the vector wll

Lcall on,th f , :
Furtn Bl A aEBERE of Bkt i B Rl et Foppafigh A togetner
containnbe adaldEdA tolbe intnodotent istonthy geeorhe mé dre forst celbsed transposon may
be UScd'er cular plasmds. The vector nay be an autonomously
plicating vector, i.e., a vector which exists as an

ehid vectbns afitiso prekeentvenyion bieéeraﬁplcomaw ore af motei ssiedtable markers

which rggﬂgl %s%es%ﬁecg% SP t ngof@ngﬁgl é+ a%%%}%i%@gnargér% a g%ne the product of
which nibrbmdélsr @droisiotige adrviran r@aiitarfdeclreéastsr&ectu beagometald hgrototrophy to
t h%’l contain any means for assuring
auxo F§BF? 31“55 &t ion. Alternatively, the vector may be
Eﬂﬁnmbd; oh bavleanl sdMdtadecedkéntoetthe dadbgebneetrbm Bscillus subtilis or

SRR S e A
kanarhyeire @hidtRehhenicdl OFtﬁtﬁ&leﬁ@ﬁ’&lSt@’]&l rglitableaasdersoior yeast host cells

are ABgclen Uerbnd®z. M SRE s Unhe Seasttharn fy ve i 2

f:lamehfb@sg@iﬂ h&ft édneinboge, oel |are Pt Ainfitt&NISPeBAE I’(ﬁ;etarbﬂase) argB
ﬁﬂe

vectors of t resent. i nven |on refe
(ot AL SBT SR e Re Sbe s aseD 6@5 iygromycin

ohosoﬂ@ﬁéfns‘ﬁ&b%ﬁ heD Qfitrdis @é@fcﬁsﬁﬁ%v@@ (bﬁoﬂdAe-%lpﬁﬁdpﬁb{eedecarboxvlase)

r is a gene the product o i ch V|des or
SC (e, wergrauspdRel C1cbigna Bt elas sibBig. eaps B equivalents
theredTE PR Brre@FRUREPBAAS F@rg:l@@&@ﬂ BRPIAE antfBlahdpyrd dehes of Aspergilius
Exanmpl es of bacterial selectable markers are the da

nidulagg RRRSHar G ER(Ki44 A0S (8RBT 9916 G SroBREI PP L g/ drascopicus

The RRBlofLbMiiSs pPEseBilRhSonMRtFéraby Nédpitaid Ndr Eleﬂ’(dn@(s) that permits
resi stance such as anpicillin, 10 kana

InteQraANGH! A HRSHTCBIO, 1o OBl & SPERIR 6" PLSISMA R EEPligion e vector in

thecéﬁﬁ%ﬁé&kﬁ@bfﬁ@%ﬁhmﬂ@St cells are ADE2, HI S3, LEUZ,
and URA3. Se| ectabl e narkers for us

Fer integratioanater HaosLIAYhBETIRSS, (R IVECIPhEIAYE!Y B {heap@vnucleotide’s
sequehd ehde;ﬂget‘Fﬁetﬁbi pBHEHR &raé}@tcﬁ}ﬁ'ér@éﬁént o@ﬁrﬁthec(t&rfBi infdgition into the

car banoy transferase bar (phosphi nothric
geno%@yqum@e@q@rg@@ynhqﬁrpmoqugr,egwglpﬂtion Aitematlvely the vector may

contaiRHRERBY %@&ééﬁe%%%hen@s@@ diRlctif PR of U By aReologMb Fcombination
(orotidine-5 -phosphate decarboxyl ase), 15 sC (sulfate,
into thegganpmer elribe Sease, atdharerisp doqpR () BNP ShEPragRRIPAYle) T increase

the Elk@ﬁl‘ld@%ldf iﬁ@ ggﬂ gtgé ?FLIC?Se Ieaﬁfﬁﬁoﬁ'}e |rﬁé@%%rﬁ£@iefn%ntéi§l%dld1preferably

are enes of
contalmﬁ&@n @gmbﬁi efunusielc @ff*d%}de*? 8¢ ﬂP%O ﬁi/ 9% Basgnppitsh preferably 400
to 10, &ﬁfb&%%zr@far% ERUPEUFRR $DOAHADIRBILRLS paild) S @CARES 9§h degree
resent invention preferably contain an el ement(s
of ldenmt\mtbéhwpeesnomﬂegrtartgebﬁe%@n% oRanee theprbeRiEtyH¥dromologous
recon'fbﬁ',al 3 gﬁé‘ﬁ’ﬁ@qr&ﬁon@%l@ﬁ@ﬂﬁqﬁai S@Ehf@édt@ﬂc@fhaﬁ \’&endfﬁr%gﬁus with the
0 the ce I nd eﬁen dent ‘of genone. For
targetusm@g?catin dre genone elethpdost eadl |F@éﬁ@m@e fﬂﬂﬁéﬂ’f@@f@i@ma! pignents may
be noFleeIn%od?FtE bPEnRRY agw;&%b %@ Senc3EaUSNGR ﬁﬂ&@lﬁ’érf&i&ltﬁé“@ector may be
ide or any other elenent of the vector for
In’tegratﬁd erge é’cel ganomet @ thehlost geihbwrbvom@ﬁmweeem@ﬂa‘ﬂon
[ c .
S LT
enabligy rté@t\deﬂ’@r itptregjicate; eMtOthléﬁ’ml|rb§%ﬁJ§0$te@Qi|n@| flastion 2Bhe origin of
rephc%tf% J(;%E g@nﬁggmﬁi reb!#%gdﬁo%z%j&%ﬁglau?&ngﬁ}o%% ?g%@gtion \P]/h[ch functions in
acell| T| hel@rho@dgmfoﬁrmlegwt jop rplagmig replisalios ds Idglizad lgieintasea nucleotide
i ntegrational elenents shog&?_preferably
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contain a sufficient nunber of nucleic acids, such as
100 to 10,000 base pairs, preferably 400 to 10,000
base pairs, and nost preferably 800 to 10,000 base

[ , ich h .a high dentit th th
sequde i sBisma PR st eBu EeaRel Biilance thy

Ef(é}’ﬂﬁbb|dftbéc@frtalhmf@heogbUépilBélloheaﬁr@ntbe nalgirenof Eptcation of plasmids

oD SHE L A0 TR S UL RS i SBUENER LI L8 o e

pE 194, perahose, acﬁ]elpqurﬁtﬂehhmnmépl;catsmmlm;cefgg ational el ements
r .encodi ng nuc tide s ences

g&/ be non-enc P‘tg 0 % ﬁg ‘
"PHES 8f REYNHY %?P Han At N FeYPaBknos ﬁF g% MR origin o
replicdtltd, BRGANRRSE, hBeoh®Hatieebt AR 1 RAH-CEN®D |08 aks combination of ARS4
reconbi nati on. For autonomous replication, the vector
a”dcl%&@further conprise an origin of replication 35

Eﬁé&hblbé‘gf &r#g%svﬁ%@rcaﬁ& m@mhtl|r¢@¥;@nﬂuf¢o@@m|usd:entar@ AMPel and ANS1
n o replica

(Cemp dhy T BYRSHTE SR BCAPOIEE ARG MU ORdisResoarth 15: 9163

9175;\&R) bGaksdy). WHISHbn! SNGE ] |Am§1 'g@ne @n@%bhstrtﬂih@w bﬁbl@sm;ds or vectors
‘ori gl n of replication” "plasnid efgﬁl cat or

COMPRRIFY 1Ry IFBE e K8 %FCﬁmPi'%zﬁd. a@ord% tg éﬁ@@OFﬁét'SC'OSGd in WO
my24§§ables a plasmd or vector to replicate in vivo.
rr{)l es of bacterial ori 8| ns of replication are the )
hag ope crepPh 2 BRIVBIFIestidp PESRiPERSeNpiBrEBIoN MRyRginserted into the
host MWG}?JQQPW% RAGH G B d&%rﬂrénﬁdcﬂgAHQMréééﬁat |'nQHe leBp\Enumber of the

coli, and pUB110, pE194, pTA1060, and
polynisiatie cange pé}ﬁmeéémIreiﬁgraﬁﬂ@aklﬁﬁfft@@e agdl@%ﬁmpé%ofdhe sequence into

the h9£t' %Ef‘sge%méeé’rl 'b?ahbtgaméoén Lb‘-‘n@pnlﬁablé y&&?&b!@%érk@ﬁgjne with the
mcron origin of replication, ARSI

poiyaniﬁ@tfé@rrmeﬁ%ucekbm cotainrg1arapfietERies A dhe ielestbln markesroene. and
theretﬁrf d@%ﬁﬂal é’db%sQE B AN GRie OfarPhd géIEé’te@ffo;r }%p!:ulﬁ\%‘uh "che cells in
ina fi anentous fungal cell are
the pre@@@ cétheaappropoigte seastavlogI®dt- 67; Cul |l en et at 1987
&'oEe{ﬁ?ésd%sBSS%arhﬁQtel%we %&ﬁenté—ode%%y Rad \é@ove to construct the
24883 | solation~of the gene and construction
recorr@fnapt axprEspioroyeoiese b the @r@ﬁmtu@\fqmgom REe yehkneuhipene skilled in the
C ?rpg 86k Oh i G,52) the met hods disclosed in WO
art (s % 488 éﬁgwbrgq?han ongﬁcopy of a pol ynucl eoti de of
the present invention nay be inserted into the host
Host 86d tO increase production of the gene product, An
I ncrease in the copy nunber of the 15 polynucl eotide _
the pteseotitaintien alsy rélatee ¢ scomginant hashselisosemprRiia # palghucleotide
S .
of thefpgg erd nv%rh]tgoH giﬂn%ﬁré;fg agfgn?%gte@l%ﬁslpgg%deﬁﬁth% &&?der F\%gefﬁanen? fﬂ%ctlon of the
polypephides péd \yanimc kempiisiey atpelyeudedtids of dire piesemtgneamiph fsi iptloduced into
a host %3'8%%!191]‘ t Ugctﬁteiserr?% rﬂ?{lgd %@rak&rro &dal fH raﬁhgrra%bé'selfmreplicating
ynuc eotlde an be
extra- smrbm@semjalf mctdnyas e erikai agrile!‘ne Toel tesmi thost ltell'peeeenesses any
proge%ée g t ﬁ?ﬁr&{ﬂ eth?th ?g(ﬁa&trtfgl tg etﬁ@%@tené%gb-&ng tprrﬁ&gf?&” Chat occur
duringc capditationt Tthm choiex oflai m:mhtceéxrpir &5 8i lomevededr depehd tupen the gene
resent, i nvent i known to one skilled in the
enmﬁﬁpﬁﬁfgggpaﬁMeanggg &C k et at, 1989, supra). Host
@eda hest2Bl Tixg bpraesraacetliulanvrea:rborgama:hse gr.el mblesyote, or a non-unicellular
rodr gonb i nant gg ells, conprising a polynucl eotide
nuco%g PR 69e§e YRVenti on, which are advant ageousl y
Usefd! uinicélhgarr ecordogardents pr@dbaclb'riainc&ﬁt dush as gram positive bacteria

including, but not limited to, a Bacillus cell, e.g., Bacillus alkalophilus, Bacillus

amyloliquefaciens, Bacillus brevis, Bacillus circulans, Bacillus clausii, Bacillus coagulans,
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pol ypepti des. A vector conprising a pol ynucl eoti de of
the present invention is introduced into a host cell
so that the vector is mai nt al ned as a chronosonal

ant _or._as a.self-r ext.ra- chr onnso J
Bacillp oo SacP LR (UG oaPP BT . IORHA B ERLE  CBrqaterim, Bacills
stear@ﬁ@ﬂmeEGBaamys Shting, mn@'adﬂfus&hmg@mslsceﬂ h Sthptorm&es cell, e.g.,

[ ntl cal arent .cell due to

stropBgeS TatHP R SEACRLE UG BhPELEIotke RBLENE apfh o & ool
and A¥ebibohénas $@r e £ytcddtteddaprnd Hpacidial BeNecellEeBDBabus lentus,

Baciﬂ%lehggq iy egt ',ﬁggwgg?sé%' tstgﬁ%cr@ gus Tgre,ﬁagﬁt cel gnsngén.gelna another
preferﬁélﬁasl#)@btcﬂ{e' B&c@ﬁm cBl BrQQdIgAPHSIBLeHgs., a eukar yote. 35
uni cel lular mcr oor%anl sns are bacterial cel

The Wf%?guafogan;fogemtw@tOb%@a P hosheshmphgor Bstanfdt b Sffected by

protoéléé‘ﬂtﬁa@n@fdrrﬁatuﬂt g@@' |e|gUSCI€éﬂg| and Cohen, Begyiol IMiSecular General Genetics
hi | us, Bacil | nyl ol i quef aci ens, Bacil|

165: 3 b1, \SG: FRTSIEN Eellcalaeh, Bufei NOHGS CAPAL SPREMBAIAN uloumnal of

Bacteﬁ@l@@ﬂéﬁn%zea 8282 oB@uBrﬂaUSaﬁcﬁlﬂabJﬁioffB%IsbhUSQ’F?”UMﬁnaI of Molecular
Bacillus |icheniforms, Bacillus nmegaterium Baci |

Biology, G280 hGIATPRENASISEF| 6. SRASRPIS and ipWssc S8y & orechriques

6: 74??‘51’{ | A RANYLon Qe 0. Pt KBBHIBMMEEPRL, 11088 Sburnal of Bacteriology 169:
rept onyces |ivi dans and Strept orryces muri nus, or

5771-§2%h negat i ve bacteria such as E. coli and
PR WD Riso IHR R ePELTSET 8EnaASPE Flamh ARND 3ELEN bBint, or fungal
host cell 1s a Bacillus lentus, 5 Bacillus

cell. |jcheniformis, Bacillus stearother rmphl | us, or
ﬁ@&'p?éfé’r?ecﬁé%e\: 'tl%a &t lcel |sna ﬂﬂ\@bh@é’ll PG ’eaH Géiecﬂl%?@ﬁtmcludes the
the Bacillus cell is an al hilic Bacill us.

phylaj Aseasaisets oﬁawomq@et &hYFriWQi“!@OE?aC?@CF . é&rgommtac éw defined by

Hawkgwa/rth %P&f DSAROESH BRI B&Bﬁgtﬁc%)%/ry o‘ﬁﬁ% %?:lnaﬁ@gw %dltlon 1995, CAB

transforration (see, e.g., Chang and Cohen
Interngiisingk Ul aiversiiy dirass, Goarabiidgs. liié)s 881qu BB5ihe Qnigota (as cited in

Hawk cFﬂ%eézeé)t 1§§é'§u gafz)%?e &79) and'QHRGoSHMHC RHAF ﬁé\ﬂksméb%let al., 1995,

our nal ol ogy 81: 823-829, or Dubnau and
SUDfé‘Daw dof f - Abel son 1971, Journal of Mol ecul ar Biol ogy
g hi

e ”@%@Q%%d g&;%%l é@’é;gLn%‘éI E’c%é CSfR a %a&% é:e:algs %9% used herein

mcludc@rﬁaqgmqrmnes%efeaet gEndqm@maJﬁs) ah@sr¢wmenmgswea5t and yeast
r 7 7

be]on%@#ltﬁ%e q:funEf; erfeg g%Eg cete§)7 ]%ri% Bl cig‘ﬁfl%égéﬁ of yeast may
changerig &t futLp‘B ant thegrurpaseg af thislglvg@]qn veast ahqjlrl@f defined as described in
Bio!oggé%gfﬁg?\étféﬁ clg}‘gc%as? é]Ll?r‘F]eZ @/%WFQQQR% &€l bCN(I) i 2 aHEgﬂ)aveﬂﬁort R.R., eds,
Soc. Bws Bdtteriy/c SyrapoChm Seriels ¥y d980). and Zygonycota (as

£ P t
R e R R s
Kiuyv@ZABycéh ﬁthtat&acwmrqmmﬂsv@qﬁsmsvC@raefysyce@:a@m\fard:gea célk)

gf’ ?V@é{isp?r%fetn%ﬁ s%ngtc %%.}!Eﬁ?ﬁaﬁdﬁ( S:IQF i) azgaéﬂ%meg t1(:&‘?1!&!3fserge'ms:s

supra, page m'tosporic fu
SacchaHawkesaor tdredsiaat . Sat@@Bymysgpr dipstatigisa r&ﬂcgh@iowew edlouglasi,

Saccl%?&ﬁf a‘ %Qﬁ/eﬁru%%ha:? ce%e%rbér?s:sa OYG%Eh%Hgg?s" X@/?c%ws cell. In

I nc es ascospor ogenous
anoth¢rEmdsingrefetrati eas)aectbﬁaasu@aatsrpmt ogtéﬁwgwwgmycam@cyfea@t In another

| h I Qipycet es).
most ;%% e?ﬂ%%tq%geéé tgé |S ?ﬂcell@? Yfa?rgﬁ/alfgggyﬂ% change ‘n the
frubowtber frore mh@'enpen‘ pepes, tfe thTII98| hmtea:ﬂ!h iona fijapasrttous fungal cell.

“FiEamSéﬂf%luls fgﬁgi’diﬁgihgg gil ﬁl%n%%?oqsifgﬁgs j:fnthe subdivision Eumycota and Oomycota

(as defined by Hawksworth et al, 1995, supra). The filamentous fungi are generally
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Bi ol ogy and Activities of Yeast (Skinner, F. A,
Passnmore, S.M, and Davenport, R R, eds, Soc. App.
Bact er.i ol . Syrrp05| um Series No. 9, 1980) I'n an even

chara&ngﬁ%qcﬁtgyef Ie_ré/:rlzg maﬁ%g%kf)?ﬁ;e%‘y%ﬁic%%ﬁ olge uéan %hl?osan mannan, and

other SEogiad polysashafiehi z Vegealiay gnowtpsis or hymal oa/wraaganem land carbon
cateb3fig e SR LS Sou SEREhe. VIGHETE L 5 W sucn o
Saccmﬁd}fﬁydﬁ‘l RegvisERCS babosy og 6f @Iumsélmtarmus Satcdraomng/tele@ism may be
: %lrlgl asii, Saccharomyces kluyveri, Saccharomyces
ermefidiPensi s or Saccharonyces ovifornis cell. In another

sk epeehere @defa@@qéetpect hBe yieasintduesttnge lhost seliais an Acremomum,

Kl uyveronyces |lactis c | n anot.he nost
AsporgUl B ephEune EiRBtoPEn PO B YAr POIL (RBPYer EQPiocoscus
FilibaSi@iln, BlsakimanedihieblaNWayrRpeiities,r Mcors prapde,uo;bfhﬁo;fau negadcallimastix,
host is a fi ama t ous funpq%h?cell

NeurGsgg: Brcrlpguisal ORI Uer SUEPOFHE: GGG FIORYLeS. - Pleurotus

Schiz6sHyMii S TTeRORWTES Ot BhedmdasR@y C Phidlaviads TORbodetlury Trametes, or
Hawksworth et at, 1995, supra). The filamentous fungi

Trichogeang&gler al |y _23 characteri zed by a mycelial wall

GPAPRSE br&tbrrédbipdtt, tBE ktlaﬁim ghait @Bst cedihg TaﬂS/@é’pergfﬂus awamofi,
mannan, and ot her co | ex po| ysacchari des.

et at
Aspergfigs Hmigats, St O PRI A0 aC S i icdulns,

Asnerb#lu@ Blgeat Bterd@ffst fae deN. ¢OBAGRGT Mot aEFbadd M@o@f amé Hlamentous
yeasts such as Saccharonyces cerevisjae_i

fungab¥\aaﬁ RY! &F aa i@l PARIAFOHRR f‘ﬂ&?”’é’ﬁdc‘%fﬁ?’b‘?or{:%éf’%{%o?‘"Pg’FWe”ense

FusafRY cBfnorbm! eL8RhRL i 8nedrimaFusiteh BRInan®h EFesdrth heterosporum,
aspect, the filanentous fungal host cell is an

Fusariygy 8RgHIC rfUSaiyB <P yPnarys, Fusa WBbh &P atym, EpeiwWakeRauy), Fusarium

samb@ﬁurﬁorf*dé}@ﬁdrﬁ SErORBHr VS, FHREM U@or@‘:&%i@é“@cﬁu.@enum sulphureum
I'i basi di um Fusarium Hum col a, NMagnaport he,

Fusarw?& Erilege. Hotsariumdirdatheciiies &, Fusggwpcygﬁg?aéum ce!\l/u In another most

preferPéE? GkhRY %Sfllal%%ﬁﬂoﬁb |fbh%em hdBNRBENO G BRIeangBR] @biista, Ceriporiopsis
Pironyces, Pl eurotus Schi zophyl | um Tal ar onyces,
aneiriier ﬁea@,@@gsmhw!wb a, CTHOYRRsEl adpipdiearT £rRsipegorsst  gilvescens,
Cemorzrrr dp‘éréo %hﬁ%ﬁ&' lCenb('Shc%sB‘DﬁpuI%aEf @éﬁ&?loﬁ§19 e&ﬁbruf%h &r Ceriporiopsis
['ament ous fungal i's an Aspergil
SUbVeé%ﬁ@'fai Copeipésy gfpmr@gs f lﬁ?ﬁrg?&tSu Shirspéiser arfm'q%a f @éf”?@%s Humicola
!anugl%?e?r @Jdcbp SnibBRONiFdRo Kslﬁﬁcﬂﬁr GlobhsshiR (}\VHL%B%ora crassa Penicillium
Aspergi |l l'us nicer ‘or ergillus oryzae cel
purpUgRGSDHEYr FifeBerophaste rch@faowé@s FPhiahéa féid'%{ﬁeﬁ{eac@uq gryngii, Thielavia

ferresméngﬂlanim vk, i15arfet gs\%ﬂswaba?:ﬁéﬁo%%ief%amEMfrﬁr IW8hoderma
cer eal l'S, Fusarlunlcroo | ense Fusarlunlculnnru

koningiydsehasierge iamgiveaahiatym FUEAPHeImageasai riny cdesriayirde Strain cell
ESH&J] OSHRr Wy bgumﬁéﬂdm\é@ QNG | orEE38T IUBNLRYY PRAGHESE formation,

usari umreticul atum Fusari’'um roseum Fusari um
transfeamadiooial g petepiastsu and seasseration ef treueinyalin a manner known per se.

Suatab?@%r@&édtﬁ'g@ %rdehsans%HﬁQtfdnu@fsA‘ é)%%ih%u%d FHSRLLHMA host cells are

osurn, Fusariumtrichothecioldes, or Fusarium

descnbeﬂemﬁmaaﬂc@% anfiYelinbtdiey.. 1B&. Frocenditosrofdlie Asiees!, Academy of
80:9n£‘¥ JaA %EQEW§4f4Jn@JItaB@SH}e&1%B£ f%lztrangbﬁﬁlhg?‘r}q%'éﬁum species are

oriopsis _anei ori opsi s
descr@ﬁélbm Malar@fr@fpﬁﬁr i18p%i el §g1‘é7a153;@ﬂdp\6’|q 8@@%87 Yeast may be

transfgr.lnh cfaﬁﬁé]ﬁ&?&éﬂhﬂ% 'dggc?fbé %%&%bpé@éa‘éﬁférﬁé’%%%hs%n J.N. and

0oSsa ori1 opst s su rufa pori opsi s
Slmors Mmeeqtﬂosspcﬁtade ooYrash Genefioserd Idqlectari Riv/agy. atBeda s Enzymology,

VoEunﬁ/%gohgh %Z‘Fg'fe%adg“r%?’rés% '\icanﬂlganﬁ& iMUELT, ]m1§§ffl Journal of

el ra’therno ur ospora ¢rassa,
BactePelnge i1BBi d63; and Hinnen et al., 1978, Proceedings of the National Academy of
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25 pur purogenum Phanerochaete chrysosporium Phlebia
radi ate, Pleurotus eryngii, Thielavia terrestris,
Tranetes villosa, Tranmetes versicolor, Trichoderna

.. . harzi _ ri choderma koningii, ‘Tri choder ma
SCB”P%%Q%%Eggh? tum Trichoderma reesei, or Trichoderma
viride strain cell. Fungal cells may be transforned by
a, proces nvol vi ng protopl ast formation,
Meﬂwqgﬂgé%Fﬁﬁ{P%n of the protoplasts, and regeneration of
trhe peskht Madrtioh Alsd reBREEs nelmas feeiroditing BPolfkdtidblogthe present
rocedures for t ransf or [ [

_ tion of Aspergillus and .
invenfign, CABHES R (EUIVERIA & Sah RSB SRR RE Eﬂnzégaeﬁ%e Qhgroducing
the pﬁ@bé;ﬁ[&ieetun@br cond@fichs Boarerdi RGSpredudibe &ﬂaiHeOﬁa!wpeptlde and (b)
Acade of Sciences USA 81: 147%@1474 Sui t abl
recoquqf@a&%va?pftdr@arﬁ’g?fsfaﬂ'vn grererids PLIRE S58LS Eurohiny. afd more preferably
Eurctiesshibedamy Ml ardier et al., 1989, Gene 78: 147- 156
and WD 96/ 00787. Yeast may be transforned u5|nq ?
EP%@wame@vwge@lsséa'aw t%g@%@dsé‘ﬁd’"@%‘%@ golypeptide of the present

mvenﬁﬁhe'c%ﬁ?] SIH M) éﬂﬂ/a%{%@' HRN celMidder cBAHEGHsSsordULide férOproduction of
Yeast |cs and | ecul ar Bi ol ogy, Methods in

the P%YPPFH%EF @@9 (b) reenpvgrag theolypsrtidsz- 187, Acadeni c Press,

lrRe pres@'ﬁWnVéHtllSn alsBQeISIes% metdo¥83er pHOMIANR] a Béigpeptlde of the present
Bacteri ol ogy 153: 163; and Hi nnen et al 8

inventign CewaIisigs @fCLﬂeréthaé.f&ﬁbpelh@%&%ﬁpn@ﬁons oondagive frerroduction of
the néﬂﬁ&%nﬁﬁn w2 ln a‘hpMﬁkhPﬂﬁrﬁanE@QWthﬂmuﬂégtidy ﬁﬁ@hca having at least

Invention also relates to methods for produci
one mysataReipt the énaldret PRy NSPEde ARAING T9giR At PB 'Dcféﬁp# ﬂ@ﬁﬁ@n the mutant
nucle&t%be sfe‘d[héhééaér{cegeéa Cp%lybepfmlmcﬂ Sorfslsts ¥ drfind ¥BRsTOBMA & SEQ ID
apab roduci ng he pol ypepti de, under
NO: 2camidbi i%ﬁ@f@@ﬁhﬁjmlwpﬂ@? production of the
%L?éagm nﬁ@? b?f thd El‘é@&%ﬁh%ti&t‘?ech@‘éle%oﬁﬁtdlﬂﬁ/ated in a nutrient
era e cel

genus Eurotium and

med!%ﬁéltqﬂ%f%mmﬂtytm@? tbrpu Rﬂiﬁp&ﬁmeev%@mmethcﬂﬁmﬂr@éwﬂn the art. For
exam%l@vﬁ'étdeﬂ%ﬂ} i§§culﬁ\|ra€{’éc?§y %REMA%Q%EULQEEOHFW&H&’ %ﬁfaﬂ%cﬁe or large-scale

ol ypepti d pr esent invention, conprising
fermep@fior (intluding Ferginsotrs $atcheled- tt@miﬂepr s dtate @ﬁf@eetﬁﬁllw Iy aboratory
or mcfu%{rlapfﬁ‘?r%ﬁﬁttohoge@gr%ﬁhﬁ POlivRePhietfim ang u(’n@ér 5&%@(}6%5'd?lgwmg the

ypept resent I nvention also relates
polypermldhd@i@efeczpresmﬁmd!@fgsrdatpdl ﬁ@éﬂlitwmtakmpip%gea]ﬁwtabfe nutrient
medldnﬁ‘gﬁﬂb c;gr%ﬁ’éﬁéhlﬂ rﬁ%ou‘f‘#’é tén\éﬁhb dnig sgﬁoshsﬁxgrérocedures known
ditions con c ve for uctlon of
in thmnﬁyn&n&tahﬂ% magfrciaed @vailableniom @@mme@aﬂlrmupsfﬁs rogake prepared
l.eo 540
accorif! B-blisienal BUARCRAIR (O, T (ofaMuetopPIE AR Cuture
Colleatinr). eifrthe velypemptiiat is sng@te@omtqjéles@qmﬁd@ecwﬁno’tﬂv@sp%ypeptlde can be

recov %Vcﬁ%BﬁJN%SrB"YHg Eﬂﬂeo?lgrﬁs'rlit s v&{r;y;p%gl 5%: gﬂgdé %%B%E%c{) ét4c?an06e recovered

from gefidysatasduct i on nmet hods of the present invention, the
I I t t

?ﬁ‘l‘% p%ilygéggt éi;é:l;' Crﬁ]éy k?é ?%ebt@d %srﬁg rbétﬁ@(ﬁsukéﬁgﬁm Mnfhﬁlég tﬂQlj f'e specific for
the pkigpsmiden tTesardsteddion m@tﬁo@e(mﬁyl lecludthejseecbfl spegyichantibodies.  For
exam@gl hvgﬁtﬁglcr%%ia? I'b%h\ﬁ %Q‘f% ﬁ'\lé%t llaé/ kg nto Qgtgrrﬁlﬁgl {hesgalvﬁy of the

Iar e-scale fernen i AclUdi ng CORt I nuo
ponﬂaUemscEed%bdﬁehynor SO|Id state fernentatlons) |n
i, | t in.

;Fﬁlg S L?l@r{q\fr‘ga!%?étlﬂgjﬁ % reggh%lgc? u%f? [ho@mg @%&:\)ﬁgma‘the art. For
example| yipe ol ypeptide beyemsrrescsedecarﬁr@horthe smltrweanedﬂhe by conventional
proceih NEDAED SACER BHAER 4 s SO AUPARE' B oty
evapasatidns or precipitptipnocedur es known
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25 in the art. Suitable nedia are available from
comercial suppliers or may be prepared according to
publ i shed conpositions: (e.g., in catal ogues of the

OBLLGPRDAR W B, LTl L Ind e BOLAREPH ocsar

knowrc anthiseart ireduaiirgy; et dblr Boitddy tof rebrondiegrapili (mw., Idn exaange, affinity,

ol vpe r d, n e
hydro@abﬁo girg%%gof&y%%&,hea g’o% yz%e pe L‘%Sl&% QS%tFo%ggé’eZ% t g GQCEE% (e.g.,
prepatssive gso&’@t:tnmcfscdemgmdlfferehm saiubilityhét g. apmmspent sulfaté grecipitation),
poly t.i de These t l,u

SDS- I%é@i of" Seggg?tpp C(Ségﬁ el eoze:ﬁ éurﬁg%ﬁ);&g:npu{) g;s JQMOIJ] e 9§rs Ryden,
editorg NIGHrPablzhea| Nathiovk tp8@ssay may be used to determ ne

the activity of the polypeptide as described herein.

The resulting pol ypeptide may be recovered using
Plantgret hods known in the art. For 35 exanple, the

ol tide ma e recov re fromthe ri ent ned

£GP LRRBA Orear o BRI L8 fenkedtin Aen B RBt P RRHTRen which
has béeh treﬁ%fﬂrﬁnleﬁ wgatd Qutieotitid bédlehod en@Xingas boipfbptide havmg anhmlcroblal
spfay evapor a

in i i on.
acivitg B eI TAnED B b BAETFENEROHCHAY BRgEIGH Pdgoovera
quantifys. aTM@bbl‘?bé’ptﬂE rﬁﬁ;ﬁl@eﬁfﬂéb@é‘ed ki@Whel flarft e phint part. Alternatively, the

plant (proql.argP@Hﬁ@%ﬁlﬁ%}eﬁ%c{%gﬁg{v&ggﬁchr %g%atayog gec}/aé suc% for improving

the qGdNfOBRE Q’B@@ldﬁlfé&j A8 d irfipra@ing xthihanyaiue | RAdtaIIMROBRY irfeclogical
pr ocedur es Preparatlve i soel ectric f ocusi ng),

propeaﬁeﬁf%ﬁeﬁﬁ‘taw a@(ﬁﬂiﬁ‘rﬁ fifeyfagler.g. . ammoni um sul fate

PhEFhRdedic gk ca® bSERo no@ (LKEdtpst m&ﬁbcﬁ)‘éﬁ@mn@ué} {a monocot).
Protein Purification, J.-C. Janson and Lars

ExamIEO GROnOgel PP TS HERSSS K A5 REAET g oo PR GEaoT Rea), forage

grass RUES 88 Febid¥g£NIdiGN, BnSierate| paRS stiéh Qsh@ﬂﬂ%ﬁé]ﬁiﬁd%é?éél@teg wheat,
plant part, or plant cell which 10 has been :

oats, e HEPBTHREdSPBYM ANUBRIER(GH®- sequence encoding a

PANYREPLI Aot GredBbadEoCleglings, siehia¢iidpind oot sugar beet, pea,
present invention so as to express and produce the

bean ngi ppdENdand grycdedie Pabite faa‘dg,@treqsllcg,geaephéuch as cauliflower, rape
seed, BAY M—%‘%ﬂééeﬂﬁre!&%ﬁ ﬁ%&iéﬁ %F%Yi%h?ﬂrécbﬁdbﬂbﬁshﬁahﬁhﬁm or plant

ternativel  ant or pl ant art

Em@i@':ﬁ Ph@iaﬂh@a"ﬁe@@rﬁEﬁfﬁa‘?ﬁ“”bd??‘ﬁépfqoﬁefr%yswsué%"%@rs as well
as th@%&%" t1§§%’s°¥drﬂ&;sﬂghﬁ1egélaédr& eCH 8pifionds, Ol'he&%h@l! parenchyme
g., Inmproving nutritional va pal atability,
vascul,ahet@sg@q Cmerlstggxspr o%@ctﬁ,cegianbrcetl occa@gqr}n@gnteinsuch as chioroplasts
apopl%’é 'rﬂl%cﬁbﬁdir}ée vgé\ﬁﬂ&r pem%oﬁ{eérb?ﬁeﬂ/‘t&plﬂn@%e 8RB dBBsidered to be a
|'edonous (a dicot) or nonocotyl edonous (a
plant pﬁgﬁoﬁt@ir)ermog(gngppggt e, whalerot ’EhBﬁlaﬁ{%O%gﬂ’e 1@ Farsidared to be a plant
part. ENE\EIS@%I%%RWS%@§ s belifltQis@NASshd EP&)soldted ﬁ‘)gﬁc:|ilt%f@§a§ utilisation
Festuca lum tenperate grass, such
of thepgveniion ire #fRd @cms@@regi pl@ntgpartqmt emb@@gss enq‘icys@erms aleurone and
seedsh},?ﬁ ey, rice, sorghum and maize (corn). 20 Exanples
di cot pl ants are tobacco, |egunes, such as | upins,
plee analidedugtin theegcorpehthe weaﬁentam@né@y Besahe pEpgeny of such plants,
c ants (fam |y Brassicaceae), such as
plant ’&Hé é'ﬁf%‘\%‘f‘ceﬂ% ape seed, and the closely rel ated nodel
Bfnegﬁaﬂwmamt@opanécefh@mr%wg FErelpratige of thsl piasens divestion may
f S
be co%@g%é?ﬂ‘gc%ﬁﬁé@ wnlhqﬂé(tﬁécrl]s dl(ﬁ\%nuig tﬁelij%\rtst; < L neé’%glgﬁngaré’ré}ﬁ r?é plant cell is
construpled éy proorgnratinggene @pnereraxiesssine soptiicts, ensadieachgaweptide of the

present invention into the plant host genome and propagating the resulting modified plant or

plant cell into a transgenic plant or plant cell.
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25 vascul ar tissues, neristens. Specific plant cell
conmpartnents, such as chloroplasts, apoplasts,
m tochondria, vacuol es, peroxisomes and cytoplasm are
0 ider : r rEh
B8 2 ERaEpA Gl o7 SofhenBal b R oEH SR e Bmprises o
polyntdeddide aepdagiitg  apaotypeptideewi§ sthe  presant pmmrsu@:rer@wy finked with
ific tis d a .
soorf R Aol SR RO o LPLEEh K ORI Shlece n e
plant @irapigntppsart sof ehaipe, e?mﬁhymsqreemmm%pmapn adopeirasiemandcomprise a
see s co d !
selectsglg ngor 6‘:ﬁeln§%m ey %eﬁlg éﬁgﬂ &JPIO tég gﬁﬁ'%%goﬁ} cg%nsirn& has been
mtegraieaandplaNAsseqaarmbeplmbsmy Ifcsr infidnaictiorant gencanspletnntoothe plant in

s B0 SR GD S, BECUBERL et a5

Teé lkooise oh esguldterytdequarides, suthsdsoptomotdrearpll tantnnem:)r pequences and

ook oSS B B AR R B TR rn, wrere
and hpwese pblypapigats tusiredtobd beprpsseat Hmosistagteﬂdhe emﬁssaon of the gene

oo BT 5 ST RO Palb Ay R oGk, o may e

develfPErRSlS safe oD MissuduSiecifs, ﬁmmmg@fet ;br}bdl&t:mnmﬁ B¢ cargeted to a specific

. construct which conpri seﬁ E{% cl eoti de encodi
tsuep B FHBhFPECSST 7B SentooRuoREPUROp SPABTSET | kel Xample
descrivkd by Tagps epdri ad8s, regulraySopgpesiweBces required for

ressi on of the nucl [ eguence i n the | ant ar .
BP bt SPERRTEdie BaGRIVORE T BgiEds PoR e Ate actin 1
promcﬁ@zn@lbf %@tusmYFr@ﬁméﬁ S€ 1886, sel ertablmamehkeendssedt Wl 1992, Plant

h
vo.eirisk BTbob Yo at St P ST R B8 REERRe9Re promoers
may Hée‘ﬁcﬁ%&aﬁwef alprémbtep Aueldtagebink lieseRNnsich us tsebt, Qotdie tubers, and
fruits i ﬁ@w%{aa& %&%{%g( :/-\g:%blé?%t ¢ Z%@Pgte %%g%gﬁa%@b Qs from metabolic sink

tlssuerseﬁlléh 3ésoﬁ1lén§§ﬂ§e(ﬁ§@ al SU9H4 asiahr MEDtEE/ andssEeTd)nat ded specific
sequences and pti onal | y S|Lgnal or transit segﬁnence

promgter we@ﬁﬁh%e@ute%rpr@%avﬁu@éob A haloyaky RoFPigRHER rice (Wu et al,
1998, W&k t@ind G faﬂ/@hohﬁwsbhsa@%@)pﬁ Md@ﬁabh%r&*ﬁ&bf ﬁﬁlmttﬁe Q&gumm B4 and

expressed. For_ instance, expr essi on of

the UKW 8e%h PRIEIPpERS ér@nbf\/f%éa% Eeiad |‘ﬁv%nt19§ﬁ nlaymﬁé of Plant

Phys;@l@@ﬁt]f)i Utdaver19ra bﬂ)%)&érbﬂr@n DediB) By sterel @HEandtall, 1998, Plant
e or tissue ecific, and the gene product nm b

and qeé{ ¥biaiggy 8% 1|)f’fhe St%%%ar@fem n@%ﬁ@%&?&fr% sgica napus, or

any o‘%ﬁe%dée@f spRANESomBRIULRAWAT ¥ BRUNENESS & GesdriBEd in WO 91/14772.
exanpl e, descri bed by Tague et al., 1988, Pl ant

Furthaarpeh G BB 598 be1 19 PEETE OViA Sicbsdst BegbBh promoter from

rice Jrh@m%ﬁ:sﬂ%%{(a bhey mabge phhaPhdidlody 1@27d9§1hﬂ)00| Gfe chlorella virus
actin 1 ‘pronoter may be used (Franck et at

adenigg methyltransfsageggeneopiometes (ViR apd h¥gainggd994. P‘F"ﬁﬂtt ﬂgfoli%ular Biology
26 8@99) o @k% al@lz eﬁ@%ron@@ﬁﬁorﬁtnc@t Ka let drl @@@5 %!&cﬁar and General

gan- speci f pronote

Gene@s@amﬂ @68~§7ﬁa)r @ﬁ@ﬂ@pnﬁﬂr&w@t%@rag@t%wfl £p g@%%a@mﬁ gremoter (Xu
et al. Sﬁ}%@s Pié?li‘)w&uiay @‘f(ﬂég%y ?Z‘Q'J?Bfff% t ﬁlk@\ﬁg\é’afh‘éspr&ﬂ%r lr'ﬁazy‘ inducible by
0, Ann. Rev. , Or ron]neta olic
abaotlgutfﬂ@t@@ﬂt@.%@he@ S (aftﬁtat*eﬂs a1 saligysor induced by
exogeﬂo@ﬂ% E{Fh o) ancgﬁthﬁ%ft@azé)the Brcﬁr?tﬁgr %Og?cétfhbﬁol oestrogens plant

SucC as t lutelin ro am n, g% obul I n,
hormmewnma@emw@ﬂ@ratfsp@macwc@nq wb@&e”fatac'd a BeaVI‘?Irﬁﬁﬁ’Sand

geb onPotf@/rs HaREr é"@meﬁ@ﬁwﬁsﬁ%@ bR ek B 5&@@\@%?@ Bfpression of a

omthe egun1n e unknown seed protern gene
polypéptigmoliths preseihinvewimyiadheaplaal Fo1 g5&NCcg dhie REAMLT M%ﬁ@er element
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Physi ol ogy 152: 708-711), a pronoter froma seed oil
body protein (Chen et at, 1998, Plant 25 and Cell
Physi ol ogy 39: 935 941), the storage protein napA

may gﬁgag"‘o]th l{g)n};{o t’%r ée%mﬁ&%%gﬁhﬂélgapr?l%g%rO%Aaefhesgsgeohc%a aequence
encodtmg éi‘@al?ﬁéplid@'bﬂthe (Fesdrhawentios, Hoh@stanoem)t(téet atnyi98 swpra, disclose

c onot er,. s b ter from
the v G S Clat o PRIRS LIS DBS - BPBE <l ol ogy
162 :seR9thbE0M@rket lyene hindraely| @ther pars ofaitie rixpession construct may be
h t ransf. se.geng pronoter (Mtra and Hi ggins,
Choserfné A'l%/ hﬁﬁ%ﬁﬁ'%&%é’&ﬁ%ﬁf& ol ogy 30 26: 85-93), or the
ahePrgsne foidnmhetrudtr smnchperdik@gaipa tiet ddnt §&@88ne according to

convelyi RBIGUPBIEoBr et o ehaa ATk §Ruq Bt Panstomation

virus-egRaRddetrar(sfkatmatidn, ahicralr§@3ion Phartitle Mohdardnaamt, Bbiolistig ytradBformation,

o Lo, St 5, R 1 TR OGR! 260 g sty

8: 535i|ShQﬁ@;hd3tel3}$aIm9‘88| Navutey33%: 2vgiduced by exogenously
t .activate the ter

Bibrsnfl ARt an e mago g GFBRGETERL i e Totmos o choios
for g@{eh’a/cingrt%nsg@ﬁelcﬁctdfs afor @, reaiedl, Gebltsogkid en@csoﬁupanm 1992, Plant

met al s nmot er nhan r ele
Molec g Picgath Sve) RO Rah B9 P aosH Gt tBrST Mg Snsge g gpan other
transfbitGatPh8&NRbAY BréedtlenQR et Hort thas@bants. Fﬁ'@ﬁentlnSﬂwanﬂethod hechmce for
pronmot er enhancer el enent ntras

b
gene Dy RaRar o CHORORG Brbrer e e THEREBOR Bl 6 rngsten

part:cfé@%&ﬂ*&ﬁ wﬂ%nﬂ%d*trﬁﬁsfarnﬁl@é YEDIQM |dﬂeerﬁ15ry¢;rh© q@illiesedeveloping embryos
Lon. For instance

(Chrsis IR o Iahab 7 o2 S RB T STSETCH: SR of il Qiiign Biotochnology

5: 15@@*62n Vhsig e/t qggﬁhamcﬁn@bgﬁ%o'@m Eh&) selreeli@lbhtve method for
mar k er@gene and any ot her parts of the ego ssi.on

transfEpTANON GB (1OHASOtBIS DA5SR ABOBHORAS) He HORBARR S5 deSP ey Rpiruleh ef

al., mrat p/a%@foﬁ%gdaﬁs,@fo@wqi £@ngtg uct is incorporated lnto
pl ant genone according to conventional tec

fﬁu)qmng ntr@qﬁéormapon,l Al u@ﬁ"%@orﬁ@ﬂ@bé@t"@m FPIROR1S gw expressson

constflcP A% QIdBedd Sy regéhérﬁ&ﬂWﬁ@'vﬁo%dp!bﬁt@%ﬁﬁwmgttb G’rﬁbthods well-known in
m croi njection, particle bonbardnent, biolis

the afty g {4Esr that ﬁr@ﬁformaﬁqa ¥ G 5 designe ({%Stg@rseéqchgﬁa elimination of
selectwgenéc'eﬁﬁ‘é}ed@‘ﬂ'% e&%ﬂ@ran?@tdrymuﬁe £9898ing generations by using, for

Bi o/ Technol o hi manot o et al 1989,
examplgt ¢-Bamgm qq)’wth bre separale T- Q@lf\d}ggét(lé}tsr figite specific excision of the

Se;ecﬁdﬂggngod eNssARdiralpthigeae transfer is the nethod of
hoi ce for rglgner ati n??@t ransgeni c dicots (for

a
ﬂ_ B9 PesRensiaeeritionpieadeaies taamthossfaopredudgd polspgpiide of the present
mvent%?‘l %ﬁ&un&' OQMEthaanglg %%%Sg%'ﬂl% Gidht abiS Q4 RRarlis e8ll fiprising a

trans nonocot s, al other transformation
po!ynn@@qi@aser@p@mafq @ﬁfy@@@aeffwmgh@gmw%m't gotivity @5 dhft piesent invention
under! I&Snmﬁéogoﬁéuc%o'fd}epﬂco%ctﬂoﬁ genaE aéd!%phcﬂe"méﬂ@ndb recovering the
nonocots is particle bonbardnment (mcroscopic gold or
poiyperfifigst en particles coated with the transformnm ng DNA)
of enmbryonic calli or devel oping enbryos (Christou,
1992, Pl ant Journal 2: 275-281; Shinmanoto, 1994,
Commaitiens (pi ni on Bi ot echnol ogy 5: 158-162; Vasil et
%Ih? géa%f%at iﬁ%&w’t%ﬁc%%%l QeiekO: toGQnggsﬁﬂons @t eééqaéHaYr%aceuticaE
nmet h or ransfornation of nonocots 1§ ase
comppsititrsp bas prisingaa blypentide of tespréeerd nnmeﬁprbyPr@‘ﬁra@v | téﬁ cgmpositions
35 I I Bi " T,
are. o a0 2 BRI o, Rl RN, e it tho antimicrobia
activifyrof m@mmnaioerﬂlots has bsgr :esrgrasmi echnwithr areenrishmestelastar 61.1.
and regenerated into whol e %I ants according to nethods
wel | - known in TesT
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the art. Oten the transformation procedure is

designed for the selective elimnation of selection

genes either during regenerat| on or in the follow ng
neratlo for.

2 Bt B ORI ROVl TS FoRp 2l 2Pl p et uch as

an adﬂmosaitmocﬁmegéntcs@;mzssarmtheohnmmerob%belgpemnrje @ehlel’ubg aatimicrobial

pecific recorrb ase. e sent, i nvention al

actiy g, RO dUE 899 SSRULTIRY o 0 R ags Jroppdn he art
Classps ef emtibiotictv @lude rpebins| sigdpeha)iinc @, tdewigliinny, anethicillin, oxacillin,
carbeagﬂl 88{] @@t Iaa'lg)pctglﬁg%ma,nygenzcﬂmcigkégﬁ)?n& 5%%P%8%~Eactamase inhibitors,
Cepha’iditt}doﬂh§r ely. akefacib, VlcéMz@fn tdf@ummmentnomwami oatcSO carbapenems;

nder cond|t| ond ive for production | : s
monclg st PoOIRGEIE rEANEIRy (THEOIHG y pRbedgns:  Poymyns,
sulforfa@iis | GiliasBnest helopirestemlcal; NwesbhidBzd@e; S Gpeetraigsint Otrimethoprim;

oGS o hes RS 8L 23 RO LLERS coanas

e.g. dfighlotsian| B/ ,nyblagn.COMRRE Y, |aﬂﬂ%zalé§ €8 nkbeskol, kesitehazvl, itraconazol
pol ypeptl de.” The term "enriched" indicates that the

and ﬂﬁ?ﬁﬂaﬁ‘?crobl al activity of the conposition has been

IR easieslimentdthe MMbdidhl el & MEBRhzfragicOthadhicdl. dgent. 28 another
The conpositions rragpf urt her cogBrl se. anot her

emboswm{ar@ettm%ﬁs@ma% perPayesriideSligRicakaderh additi onal

bh@%ﬁ@bs@&%nﬁmv SHaPristSa atidRE Earpétt mﬁleﬁéiohfh@bomnosntions may also
ypeptide exhibiting antinicrobial activi

compa%ef ﬁﬁg@p%@@lyerw 95 Qﬁgaelg ofgl&g\fﬂrmg(ﬁhf B@N@ﬁro@él polypeptides of the

invenBdH ﬂobh@ﬁéé?ﬁedfﬁculé%\éﬂ thélcdriospiohs aréihs%‘éi%%sa r‘ﬁfadicament
antibiotics include penicillins, e.g. penicillin

g8 RelYPERtifle\compasiiiops mayrpe esﬁgerqd| in @Gc@srdea%wﬁh @WEf*WCi% known in

the a:’?%ﬁ@ byl B mQH@F&:‘n' il dNiqult 6r a dREEINGIOsIIbA'S FoRinstance, the polypeptide
onbi nation wt etaﬂactamase i nhi bitors,

comPE LG g rise f@mg of aerapyla of Gemicredrantiateef TheoRPIHREPtide to be

mctudéﬁw{h%%ﬁmosa%r?m g%@%‘?&%@@@@ﬁ‘ﬁaccof@éﬂé@ﬁﬁﬁ AEBiods known in the art.
am nogl ycosi d etracyclines; macrolides;

|Eixa@glﬁﬁquﬁsglve(gwopglwxqfr@’eferrgg| LfS@ﬁagf-l tagsooh@@pmﬂ 5q;,r@gos:tions of the
mvenﬁénor @H@%é‘éé@bf’ th%ﬁ@bﬁ@%@&n@posﬁ@ﬁ@f'tﬁ@%hﬁbn and other conditions

trimethopri'm  vanconycin; etc. bi oci dal agent may

underaityeh the campasition ﬁy@@ﬂ |”@Yat§fé?'ﬁtem1‘mﬁ9 ) hﬁdﬁﬁ@é@&m&odsmown in the
art. €.9. anphotericin B, nystatin; 5-flucosyn; and azol es,

e.g. mconazol, ketoconazol, i traconazol and

fluconazol. In an enbodi nent the biocidal agent is a
Methgﬁé‘éﬁé‘@égﬁ“ c chem cal agent. In another enbodi nent

e blocidal agent is a non-pol ypeptide chem cal
dgerreseThénveotiposi pisorirenteyl t@owpihpé% fer gging &s @olypeptides having
t

antlmﬁ:%tféri %été f“ﬁé ?lxtgma_rlaglarﬁd\/@%% (?/éei 2al ag‘?ful étSany locus subject to
contagj@atlvemlt@ctelme faungi, m@{@maigaepay@;@lm Eo@ezge@m agh@ous systems such
as cobﬁh\e{ge\né’ﬂepg sttgmg h&g%%ghﬁgedwgt%ﬁ%l £hd df %‘W tél%nﬁlbrlcants oil

are used As ypepti e conpadsitio
fields rmagl ﬂmselilm wareemuqrcmra@nﬁn@lamtw\m h!lerpboml@@e Rmﬁjmopvith needs to be

j f Be | r
contr&ll@ﬁ @l | oht@é;e%?rﬁﬂs[ﬁgén@@n @Eg]aﬁgo dsgb‘ drq A ap?plzgé%ns for which
knowrc ampmmrcbblai mqmmostbienss rare leeftip rsmcbfasaprgtﬁhm af avaod, &atex, adhesive,
0 t I [ ; i ncluded in

glue, E%&Jr &rrc"i‘tﬁ‘o%@ tExitel 1e%ﬂ?e‘? JRSRL, %?ék‘iﬁ;l %ﬁ% fdbd el Uded 10

mmémn%ss ke mreset‘%oapt foodExmnplagss, aoemgliiaseauchelsdetions, creams,

re e e - I de. ti t

gels, I%ﬁrﬁq%ﬁts goét%ﬁsshg%gégse c%ﬁh%ﬁﬁ%ﬁ%,o Q@B)%g{ﬂl?rgg’fsb grgrg%g%ts pn%uth wash,
contaoff lebsherodumste drifor iagebdetitser condi ti ons
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under which the conposition is used may be determ ned
on the basis of nethods known in the art. 25 Methods
and Uses The present invention is also directed to.

t hods f | tides. h o
TR e Asmmarou g Poer & Bk R PR Iy, B3Rt A fignfectant
e.q., th&e tryghreat benﬂgSi&gushn gie @jﬁy)rlt}m:mm&uﬁjnecifectiorlxs; in antiperspirants or
t ) ria or ae.
deod SRl Poaning and dRBrachon i et kst el dsltde:
Gogbhdtg iVRIoRhtetyAdtedthat ltl'&uaf}dlhycrbb:esgﬂ)ly/p&b&des afithe present invention

systems such asctt n ri cant oil fiel
are S BB R i HER BT S GOV BLAICEIHE GEBHT o8 0% KT P xemples o
surfa®ds, WhRhemihativangigevlisly heedaiatRdbeith m@rﬁmtﬂildraﬁial polypept:des of the
However, the present inventjo % useq al |
mveng%larecgfrfa&ﬁ% FFOSRRS @ﬁUipWBWseﬂ:a i @V'Gﬁl (j']emlca or pharmaceutlcal
proce8 FRME, Waﬁe@%aﬁlfﬁloh%?ﬁﬁins &Uﬁiﬂc@éislr@’ ;Qélﬁgtpapﬂr pﬁip\m@cﬁéssmg plants,
| at ex, adhesive oard, tex

car
water] ERafgRt PIaias B¢ §0 muﬁowrﬁﬁgefhsrﬂfﬁméféab'a'sré%eﬁﬁ?e%%@e invention

shoutt el Udd@ iPsreaby@t Whibh &f effeeBldSior BENRRGARSAfe SRR inHiSiting microbial
such as lotions, creans, gels, ointnents, soaps,

growt§ ORI B4 Tace dmavestiBher s, anti perspirants, deodorants,

PR dhtisE Bbial M%He%ﬁ@esj ENthelh @sHtich Snagpédcﬂlﬁtﬁﬁﬂy be used for cleaning
i ngredi ents.

hus, the antini crobi al %{ oljsh
surfagss @i CPIYEh tTEaRAIsiRy OBy RIswsSaINT Rlants @Ngi IRFEV L ARE, i wiich food s

prepsfedarn sarfbdli8h bk BBE AR n@kinkMoffdsi AMtbrestautdes. eye or the
mout h, skin infections; in antiperspirants. or

deaase Be USB a8l @ RFISTE/AHARY 2GPRY AT 8 HTTURCUDN WY digpvater based
pamtg enses and teeth (oral care). In general it is

contenpl ated that the anti m crobial polypeptides of »

tThe ipvesgemalsprigialpsi torihe yse ok ap SEHTICroRIR! RANPERIIdFgOr composition of

the 1r@b§t‘gc§hf §§ta' rﬂgdleémérﬁhFthﬁérnQn rﬁnﬁﬁaﬁ:%tﬂél ;Qﬂ@‘é'bmeoﬂr 8bMposition of the
surf ace. anpl es of surfaces,

ch
inveniely may @gedwuaadﬁ@r eriveAasiRiof B m%caémﬂtmrﬁoaspiﬁm or combating
m;croega)ﬁ%ﬁﬂt stg:‘ﬁsasoftméeh %rgén&\ﬁ%rﬁr'b‘éeteﬁé epr§1‘éF§tﬁP@§nﬂ$osﬂfv@ ®asria.
ul pmeht used e.g. dairies, chemcal
ghar sarmestipe ;and @m’ftﬁ‘@e@é'abIPQ'MP%Of’dﬁ/aneﬁheslaYﬁft“ﬁﬂNB?N be used as an
antlmﬁ%’éﬁlzﬂ %tenﬂéxl]arPBPﬁ&ﬁ% ﬂ%r@ée@ﬂ& r p%ﬁ?l@c@é@r@r'ﬂﬁ%sﬂié"gomposnt;on

ter treatment plants, and cooling towers.
and amhelcmtvalmphrpmﬂdmof Bl iypew@n sy b@ruseﬁ@ ihepeeRargipniqf veterinarian or
huma/ ¥} a‘ée@tﬁ: g?&ﬂs o b %H@%%e%'fﬁptﬂétrgétﬁﬁﬁ 'OV‘?’nuf;r%Blal infections,
cl eani ng sinfecting or i ting mcrobial ?
such ap baﬁ@rlaj @r fungal mf.ecmpéspreéﬁﬁablg'le_anaﬁ@smﬁectra@;ﬁng) infections. ln particular
the QrB%QFWécﬂ@ﬁ‘s Ha ttteeaéé?)\‘,%ﬂafg @th r(mé Gkl %@udlﬁ(g bc?ut Lh%?‘ﬂmited to,
or cl eaning Urfaces and COOKI n? ut ensi |
tubergﬁm%mewgmpjaaint:isy%twdtbmwaﬁydae trﬁnwtt%d*ﬁe@ﬁfsusciudmg but not
hmde@ﬁc?%%ﬁ&%e%ran%e{h‘f ch as hospitals, nursing hones,
restaurants. 't may al so be used as a
ffmes@mmsntion ddbatinuentien ¢bmbrgascan eifedlyenameynt\ittee antimicrobial
The invention also relates to the use
po;ypp@%%goféﬁh%@%bl al pol ypeptide or conposition of the
iThedatn deffestiven amediit arnentusefurersiers ir"éfrﬂ@ﬁttp rm@3oBn gmount of the
e S of a
antlmgcget}fu@eg«sl}/%eﬁ;tl?%e%ﬁaniﬁgf Iggéerﬁlr?)g V}(ﬂaﬁ is U\éf?ngenlrt] ?an MRbitahRAth of the
microolg‘anlsmsllﬂ ngesdionconbat i ng 20 ni cr oor gani sns, such as
T98)enfi5 PR A ALl fo P dafng SABEIANL Y- BIOATLBABEA b Bandages,
medscpabldyeme«pﬁ b 8, et@e camem Cle) furrﬁyer e apti-<ddndryffdmir products, such as

shampoos.

Formulations of the antimicrobial polypeptides of the invention are administered to a host
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antim crobial veterinarian or human therapeutic or
prophylactic agent. Thus, the conposition and
antim crobial pol ypeptl de of the invention may be used
par at t :
sufteriehls b PR CRART © TPt R ApBeLcr fey Py gorical locaized

or sydtérer! terehdiad omtbs Q[bno:‘rﬂc m;nfoe@anmnﬁ pré&brablydhwili be localized. Generally

bacteri al .or fungal ctlo refer b
the dggepE o Risral Aaroeptee nge mhfat bt afiEBiio decrease the
microb’bpmﬂi@lla@bn |b9{a€éﬁalsi%t®uﬂﬂ@%bl%t®838 b biated 1vibg,hanidunay be by 2 or more
i ncl udi n

b
g5 BrliNoni % GHBPREI% 97 BROSTSIVaHG SR A R P BHEnf £ dlsaoe that

reducds §RASRFobIA Popditigh wihilst ml’mﬂﬁizinb Iaﬂry siid-dffectsgh oesrheaplated that the -

com oG B S S e S BT RGBT bS5 s,

antlmﬁﬂib&’d?qmypdﬁtldgs el Avaiiohate pltculely aseef ffeckilng gram negative
when used herein is i

vactey. RIS P B0 o SOIFeP QST o PG ER( BriFam-positive

bacteMhli GRcliding Ubfrémbedtti t uchnhisbi $tr£ﬂ@bi:hj§3fpﬁdmmma S. uberis, S.
m croorgani sms in question. The inventi og | at es

hyointestinglignel RYEPTGHP ASRFEETe BB SIAHPYIBFAELRUCE aSuippydococcus aureus,

S. epﬂ@ﬁﬂ@@‘:@ simfansedlivpbuglavisnssimich as, e.g. cat heters
d further to anti-dandruff hair ﬂ%roducts suc

isws ofEgreantasreial ravrertidesRfithg venicg may be adinistered to a

host Qﬁﬂeﬁ’@%hﬁ@ﬁnr@&sb&%d'tB\éeﬁﬁdr&ﬂalaﬁﬁn mEHioh Sduer el greumonia; or to a
host ~-30 suffering fromor predis osed to a mcrobial

mfcroblﬁf\@eqnddﬂfect&ahﬁw%%%%P@QSWIWUB%m€ PRal, |ocalized

brriYiatReics thedﬁrﬂlﬁ'ﬁ&bﬁgl MdeBﬁde%Rﬂ%é inGeriliof MRH 84 bé Biministered
preferably it | ocalized. Cenerally the dose

to a hept syferination ef @Bﬁlﬁpowtweim téactiBn. Y58 35 AFas HtgHC dermatitis or

seborMdid ddifhast; fdré’fbi%‘?ﬁy the sHBGRRAER ik Rpactdral 8 flfection, e.g. caused by
popul ati on by 'east about 50% wusually by at | east

SfaPhl/qu@@CUSﬁﬁ&%ﬁ’%@fwy@cﬁwﬁtﬁ“@@ Pegeordractartn srgesTrgrosporum

ovale P TRMRES, Bfir k- he present invention are adm nister ed at
a dosage that reduces the m crobial popul ati on whi

haiapipicrpiainglyseriiges of betinventien pee dembwaiyfat ’Qd”ffchfé’( mulations to
kill m?c?@ogscﬁgﬁeﬁbw Qe bhe %e@%@'@t@%oé&@q&%ﬁés thonventional

ance of ySI cian for in vivo use.

antfbiathI froe iesdinale. ﬁaﬂ ppEpicTael p@ryp@wéieﬁrﬁfetﬁ?u*wna% may be added to
amm%%"nﬁ)o? Wl.xﬂfz"ahyfob‘é ?Fé#areft@ﬁs Kbl thb P hH BEMARRGBY ia¥%in additive for in vitro
acteria, inclu Pseudononas aerugi nosa, and

culturep phen)idi tg M@V@Gh@ﬁ@b’@@f ovgh @f BYPRESIR tissupecutrebact er i a,

' r i %ﬁm@%uﬁn bial polypeptides of

10 LU 803 RS o KRRt sl

the ingentipgahay be sisterminedshyaphyire tesding. audeiaied in the experimental section.

Typucéwi%?ﬁ!ttﬂ‘é%ct rAEoEE 3s corﬁbm@@'vﬁﬁrﬂ%ddn%mic%b@' SBK RR8de at varying

osus carnosus. Formul ations

COﬂCE&HWET'@ﬁSCfpbblpérloﬁbgi ypepuffigiest tefallowdhe prpéai foactngpaliebetween about

one rﬁQJF‘JHdSBﬁé eyt ard VlQ&étmﬁ%bfegrér@gthEﬁOwuﬁfedpra%g' FIRORGE of killing
2 crobial l'ung i nfection, such as pneunonia; or

deterr{nm@d 15 mi crobi al vvound i nfection, such as a
[ ligt

W.I)?ﬁgéc?# 6@1;\@&#? Iu@ge&%tlagggotgﬁlftggeél%z\%@fw%aﬁ@%@gctg[la for example:

Citrotmeteadm, rﬁrmrebwrim feschesahiz ap.f e Egcofr dftetsyella sp.; Morganeﬂa sp-;
s e i

e HLPRIREIGR B, SHDRLOPSL! Oy, SV S50y P oot .

Sh:geﬂm £p.J rﬁ’@dﬂa)mnnass s, bagt efi alerugiional Nfaseioiaonp., ee. g. Y. pestis, Y.
t c di l.0 u

SRS 5 SOIOEE LN Nt By B 38565, o

cholemeal\e mralaradgeasi Gampylbbacter sp., e.g. C. jejuni; Haemophilus sp., e.g. H.
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The antim crobi al pol ypeptides of the invention are
al so useful for in vitro fornmulations to Kkill
m crobes, particularly where one does not wish to
- introduce quantijties of copv .Qna | OflCs. »
oo g S5 BBABpoln SOR RS 82b, EPLBU ° pBperusss
Brucei’imm nNe,@memmp beg.ad dedotrboesanNmalenagiitior ethubiher baderia of interest

o SORHB 9155 0% ARFPBl BB Y 25y BheRiShis! Preopasmo
sp., eQy evighowminls, af. et o, iMycbbeﬁs&r&mu:bel; @ MTheercufosis, M. leprae;

suscetlbll of a_particular robe to killi t
Trepol RSt (54 cf S B0y Bt uid: B DL RRETY R JRicoBby Ricketsa
sp., elye Rdettiesttel, re dydry, Cramtiie Gpl, @t i drachamatis &l Ioeebmmmadz]eﬁ psittaci;
Heli gerlrrenta o‘?@‘i":“%n Typically a culture of the
e’C Eot §9 "hE&F wi th the antimicrobial polypeptide
Rbnbattgtidl OpatBogqerenbf a‘tte:@ﬁ’s ifoudeafupgti add 0:6roto|ztmw pathogens, e.g.
suf ficient to al | ow Brotelnto

Plasigiaiser? A5 (1o B Bd MEP HHore du b riaties agimes: Entaemoeba
sp., C p@dc@b@s; @f € driiRa oWy, &l aldngstide | evel of killi ng

g'}'ﬂi‘[s?ag 8 S g‘%ﬁ&%ﬁ%ﬁpql i e%%lpllgyec*L 3’%9&9 HﬁPt{:EIe forulation may
be gn@ntdrﬁ‘ga@? ShaySie mjéiﬁﬁcﬁfnﬁbaé‘sbeiérlys msubclasdRIsiye bemos@ally, by aerosol,
oli; Klebsiella sp

opthalgﬁgally PrYAE- @@gﬁqr tg;acal’ySaqt(ﬁDﬁé[ |e3(a8}gﬁ]eel | aﬁ'nsog'g; oft %%iﬁ]tir%gt?aﬁon by

inhalaffon BYERRSIDRHOWANT tHee4E. athealoSBys ofthe Bhrgsdutia f@muiatlon will vary widely,
Pseudononas s aer ugi nosa; Yersi.n

deper@r@ orythepé;g@ql amim%&b&&&{yﬁs 198Ul oog?sadwmstered F%hé nature of the

dzsea\ﬁ}ngi% fEQldricy &R adFi rﬁélﬁ‘dtiﬁﬁ eﬂhb&n&ﬁw&r oPaginiHigtation Stﬂe c!earance of the
rio sp

hol erae, V. para Iyt|
agentdéqmthgbmepngﬁhe I@e The mtJt @J QQﬁe Weﬂ%go gpbsfo ?)Ned by smaller
maint€hdhce Hoseer Fheidakt Hﬁigzﬁéeaddﬂmsfélﬁé‘d ey Infre&@érﬂ@ta@ Wwekk§Por, biweekly, or

pertussis br onchi septi ca,

fractlo'ga&-gp@ptsg@g@rsdoseglaa@ éﬁr[ngusg?{ed ORES grs’%e‘vp%al grﬁes d@ulyg sergyj-weekly, etc.

to ma@PPLh keeafe d¥saf® Rivegil hahy cagdsS oraq)ahﬁﬁnléi@ﬁbﬁmiare@qblre a higher
I nterest include Legionella sp. gneunn

dose {hpgtifeaqnanigigred ;@tr@ver@uslmﬁ&@m@@mgs Eﬂ/‘ff@b ’é‘B a”d carboxy
term:rﬁr’ rgay Mz rrhﬂﬂbﬂ'f&’ gr%ntepﬁl%%ﬂ@rﬁrﬁ@ﬁal MrapRaati®l iFefMegdmple, the carboxy
t uber cul osi s, I'eprae; 5 Treponena sp., e.g.
termln'psnwl:yq meﬁl?teBorrel i a sp e.g. B. burgdorferi;
Lept ospirae sp.; Ri ckettsia sp., e.g. R ri ckettsii ,
R typhi; Cnl anydl a sp., e.g. C trachomatis, C
Formplgdign®ni ae, C. psittaci; Helicobacter sp., e.g. H
?Hé %hgo;nto% of R~ nlﬁ\%‘?ﬁlgﬁ l.qh bQ%&‘Pﬁcﬁ'E&d%to' NUEARP bf formulations for
nclud ungal and prot ozoan pat hogens, e.
theranalua@ rodinistapon. Morg. pawtlctﬂ%ﬂycm@afmmwmﬁwéﬂt@s@fﬁaefﬁpmfenﬂon can be
br sto ta p.
formu%reQi . -grét% Ccﬂ*ga‘?rgxsc;éﬁl&ai %9%5’31’[1(#@ BVD% iﬂelﬁlgg nswntl’ét Capproprlate
pharrrmwtmaﬁy pestelptaibis f:arr!erédtm Chlugmts a@n%mam f@éﬂ@ﬁﬁ@ﬁdv@opreparatlons in
solid, -@%ﬁn-@&@’ﬁﬁﬂﬂ e gL RhONs Jﬁ@yas RS0V @9p QT@JJ |;§6¢wo‘éFs granules,
ect ed T ntravascul ar cut aneous
omtmgésmrgamm ﬂoymsbyolat@ms@m;apos@meﬁammcﬁqpq ynhalants gels microspheres
, p (o) t
orond RS AERG, o FOPOIA L6 (BRI S BELRARSSEn s
ways, amlc udmeor@bsagmabfrepm prentepsuint@ppotonedl atntdewnal] transdermal,

intrac%@ﬁe{l y %YM c?Sﬁ%rnfs%%tz?rg BE@? é&gim?cgot%igie géﬁ?ﬁt@%gr%ﬁ‘ dthe I!]nvemion may be

systemﬂtaﬁheea@ﬁlntsltretlordosmag@e lqdabzeldr eyohe nieg oban implant or other formulation
t stration, the

that aé’tg% w&%ééﬁo C%Oﬁ dBQeea %}@ﬁ %fﬁn tpﬁa%%w@gt and the i ke.
Fhené rnthcalimetds @ ﬁmayulbboﬂ &rdiepicalfl obé m@rlﬁgs gndlellating agent that
mai nt enance doses. The dose g\zy be adm ni stered as
infrequently as weekly or BP eekly, or fractionated
into smal |l er doses and adnmi ni stered once or sever al
tinmes daily, sem -weekly, etc.



10

16

20

25

30

35

20 to maintain an effective dosage level. In many
cases, oral admnistration will require a higher dose
than if adm ni stered intravenously. The am de bonds

sors g oA S RS Py Sl poresom.

For ekanplexagpite, suthmscaxtrbmx}EGTfemm EDEA meay be |am’ruaimt evdqer@S:ztrate is

Fo | ati ons .The .c ds S i t,i n be
preforf il SFp SPARHIN & A H Sy oo PR APAE GR O B
The cappounds oftha ;ﬁresént &tvieniion d.’dmrt&a axﬁnlhlstﬂuécaalbye it lkembination with
C ounds of the esent .i nventjion, can be fornulated
cach SRED BEDHRSeRR o T COMPUEET e By QORI e8T B (g perforin
anti-infBRFRRS atgents phifigtiRE eewtcl) dalphyrmeseeptakiosageafarmer feotompounds

may tg%laa[gaprﬁ%érea érﬁqtﬁraﬁ?rlnho %{e&%%@#@%c@ﬂ%&éﬁé&%@{aﬁ@ g%%c iﬁ}gsfollowing
methdda Rinlescipieaig Siné &@retpsmﬁsz@y 2@t ardlina®, waydinfifiment s
rea f oans ut i ons, upgosn torlﬁ él [ nj ect Sl? fi ith
AT REPIGUINS, Ty GOBERHBIR G PoriSBieIonhdT by Guatigaton w

appropaté Usdiiitivesi b hattd addiae, pbwddre, g@ﬂimé@rtdscmglebefor example, with
ucg

chi in variou
convepgg}ag ng eﬁ%’%} gq; ?ac Cﬁ?r gﬁg?lpoj o‘f?é%lsgar&h acat@iionsgflrch with binders,
such ta%%@@t@)hf@'oeliufbﬁ r amheas | de@il Stives 2dBhdia, Stdrat starth dhegelatins; with

antim crobi al pol ti des of theln entlo
disintegaipBm oA Per IS PRI STt Srdgibe Fe aw%ﬁﬁ%%'mse with
lubricdMi€ JUSE a8%al@Br MABh&MIm Qteapitbednd P& Neal Wit dildehal baBérng agents,
to retain the active dose at the site of i mpl antati on.

moist§iNgAEEETBERFEREHYES K AVAINGISESH f or t opi cal use

TR dn§Rends CRa! Bé | BEn@SeAt intd dfeparAdnsleRF areesorshBy dissolving,
effective concentrati on of dival ent cations,

suspepging iof FMaTying AN UiPR RAUBRHSHRISINARVSIES SONR AimSHieh as vegetable or

other %gﬁi'fgrsmﬁéu%l?nlﬂ%tl@'a‘hﬁﬁét@ a C?‘Nc%hd@-r&té@yofoﬁlglhﬁﬁ|au}§iﬁﬂlc acids or
where citrate is preferre he concentration of

propyiene rahvce! vand if u:é,e@m ywugé coPYERianpR) (RAditives, syph [@% Sofyhllizers, isotonic

agent§, %ﬁ@@éﬂ&% é?jenFsh@nﬂfsﬁﬁﬁ@b?érﬁy%%ﬂn&@r% hesadtivas st er ed
al one, in conbination W each other, or_ they

B GeiBE0INGS GNP RShINA 950 {aBH i D% BRpBNAIRIES via inhalation

The c(o‘ﬁw&und@%f frok 'd’r‘esen@”ﬁde‘n tiH lcaAmBe @8nhuBBEN e pressurized acceptable
antibiotics, %armceutlcal dosage forns, the

propelbasip s dlw&yo%ﬂqaw EE o BRRNen NiREe BRdisrikehei r
Wﬁ‘@%%ﬁgﬁﬂdsc@é’nl Ve BESERE AbRs, SB E)?amﬂ_ Beo fp@é\)eﬁ’t/\’ln‘?é}:tlon of burns, by
met hods and excipients are nmerely exenplary and are in

formuﬁ@owth caventienal Rsdityps|suph eaéapqtlpa&g%s RN E0 AGRIIM dgusPending

agent§ & B&ry Hﬁ%eﬁ%o%blﬁfmﬁ Bn& BfRERAaf<n Wi th 10
appropriate additives to nake tablets, powders,
fjiﬂfﬁ?ﬂﬁméé? dre euprAUNES camn o ”@@@H’ﬁﬂoesulf)ﬁﬁ’q@“@% B?hVé’ﬁ@Q wilae variety of

basesagﬂz'ht hy %ﬁwuis?fgaﬁg @a%ejs "%ﬁ‘t\&’aﬁ@n sdid a0l BRY Borﬁfaé\frﬁi@ & the present

otato starc bi nders, such as crystalline

inventige| dagl ksadmipistered @@tallm ¥i6i & BAPpEery athgcspposiinr cal ekie vehicles

such 5’§ LA MBE ‘calidnfaxed] ﬁﬁdi ?BEZ&E@E% SiycOLCPNiaS nfehr R body temperature,

tarch, potato starch o odi um

yetar@avlbku‘»eyimérm tampeidtore; with lubricants, such as talc
gﬁ% é'i‘&mﬂé‘tf%?rd? leor %Qta! adABRstr8dn Yhdnh oadi HEN Selixirs, and

fer| g agents, enin gents, preservatives
suspeasidns | raabrbmgoragéeﬂ swherh@ @@ﬁlp%mgecarmt béorf gkarnplat dgaspoonful,
tablesggtgrﬁu]p ShaT At B%s&&? b&t?ﬁﬁ'é)gﬁeo‘%ﬁﬂqﬂr%ﬁoé%bm of the composition
us eh I'ng or emin an aqueous or
containmgaq@e@usorgoiqmmqundg gtﬂneagew@gtvgblt@ Srmilastyhgpit dosage forms for
I

mject|8r'1 B} !nﬁﬁ\éeg‘, %g' aﬁﬁﬂat{}\%%hg}aﬁcdog@ﬂéé %g?rgdngpoglbg%gwéaqg ilecn(‘g invention in

a coram@itlch desi seldtiomiin sterdemweaien, owanahdaline vesnsihen ragrmaceutically
sol ubilizers, isotonic _a3.
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20 agents, suspendi ng agents, enulsifying agents,
stabilizers and preservatives. The conmpounds can be
utilized in aerosol formulation to be adnministered via
al at.i on The conpounds of the present invention
ammmébﬁﬁﬁﬂ?ornulated into pressurized acceptabl e
priopets | fantsastaietl raask Gd&ﬂrruﬁa.’aﬂhi lan@ nesiiednbanein e ogranienplants are
en an t he oundE@can b

formufligd SRERcBEtheLeis aesbis. M RO HER. ot i e S adibia, otymers

For exdmglerpoiingdrs onlaviid fci¢ anrenglyconalacidddint b @soditke olaser that is well-

ol e e R e R b a5 Do BRI e invention i
placed i bhﬁrnm@rta thé ke &P MISLLIDES s€ &int hige MRERcdMtkMration of active agent is

. sug ositories b n1X|n with a variety of bases such
Increage E"r]r?ﬂ‘@lﬂﬂerfﬁs ‘wat er - sol ubl e bases. The

¢amuﬂ%1t%ség@foﬁh6%@%edlhamntrteféf*s fea;ﬁhyla@any discrete units suitable
adm ni st er ed rectallé via a supposito

as UNggNpYRA08Y VOrcRIHNAh @Y FRINA HURIesS: gd‘%‘ﬁ C&’Qt%%é predetermined
quant@dbﬁ &fmp&ﬁﬂ@@’?\@?éepﬁ‘eé’éiﬁ invehiet Mé@ﬁ@d & ¥ alsuniiifidient to produce

It at body tenperature, vyet are solidjified at room
the d%ﬁ%@ﬁs@w 85sqgrtipn d‘@ﬁég@‘qf@??ﬁ’ém?@w eapabe Jidetiaparer or vehicle.

The spEdidAishd R HHRUSUEISa8S fSiHsURShe BlebEhtliSvenBi®l depend on the particular
comngenSI ons may be provi ded wherein each dosage unj

eRakpreand ﬁf&ﬁﬁftwbe a%nﬁ?‘ésﬁj@ow?mhar%%ﬂdéﬁara&cs ‘associated

w:tht@&ﬁ%%@ﬁythe%gﬂ ains a predeterm ned anount of the
onposi tion 35 containing one or nore conpounds of the

Eh%ﬁﬁfmaqulv Arcertphie| SrciNeNt riuch dRss ¥RfECieD r aiuvegls, carriers or

dlluenltsf‘lﬁé:tréé?ﬂy Qailabld RVHRBADIANbRLS T ﬁhé%cmaﬂpﬁﬁ&ép&ﬂole auxiliary
he conpound of the present invention in

SUbe@WEo%‘I i BrPthgdigsiig end Brffaring sgepts| Ny @FUUSW& Aggnts, stabilizers,
weﬁmé%bbﬂ%d%ﬁﬂﬁﬂ@bhﬁ%rﬁQ@&QﬁSﬁﬂhﬁ@%ﬁéMumm33 acceptabl e

carrier. Inplants for “sustai ned rel ease formul ati ons

Avricalsiorages damsystentin administratiap ragesirar 8.1 ppinidhrdiprags per kg
welgh%ﬁéwﬁére&imlﬁk@%n ﬁtt9pice\(}"dto§‘a§?e' Rde9E %ﬂ@%tﬁet%ken from two to six

non odegr adabl e pol yners. ~For exanple, polyners of
times | ggdlyi er amedtlraﬁwl@awglc?wle or dablgt fialfam anceBodppland containing a
propoﬁ@h?igﬁ{ R @bonteft Weéclttvé ﬂg‘?écﬁérﬁt ﬁ% {?Melragagpéﬁect -HH? be obtained by

contal ning t ant 1 m crobial polypeptides of
capsutqqmataﬁaaqthabmqsglve pﬁtaitféﬁiemnp}rbrv@%leﬁa by capsyleme that trelegse slowly by
osmot'uf‘ér@&édré’rbr bﬁ%rﬁ/ Btfer kﬁkﬁTrl REhs &r%ﬁ 8|¥éd%!e9§b of active
creased rel ative e rest of the body.

Th@set férsmﬂ V\Uhreﬁdltymg@f?ﬁ@ﬁhﬁf dﬂ%ﬁsle\!@ééamé@f@ 2R 2 fkllé(ft@ﬂs)f the specific

compws&%év)én c’Eﬁ@ h% areithb %IE’IE neﬁty%'tﬁ@%é{mg&%m effects.
or human a anl j ects, un| contal ni ng
Somemf ditke segaificrrstnpounds awmpteypqwntdbm@th%ﬁtﬁs meetrﬁédm@@érfﬂr a given
ent. u al

compbNER RGP YEU A SRR TN BTG Sl ity of meams.
pfeferpﬂmﬂﬁmﬁelatq wabsye decrpyslsiosadpoteraytof acgvan @nml:@und

¥ﬁg' b% &F 1 ogg}ﬁ Qgg'dtal’i\fég} Ve fs netnhgtnéﬁ"bftmg%@gl%e Iﬁ%g@mes fuse

P I nventi de end on the particular
with tb@rq@t!fu @d tl@mmrgslteeliteaadd td@émftﬁeclonte@taoef dehiusvandintrapeliularly. The
: Tac ' j d i1 .
hposo[‘r{%g %%zr{m%gg#ﬁg%rﬁ%}t@@gﬁ% fﬁ or \%aﬁ glehpﬁ'gg Z&WQHQQ ugl‘ng various
meang kcinpinkin sqntmjl,csuca@s\imtbhe@ndla@ Jagetaiﬁt@d tbalike. ém snepspect of the
|nventﬁ}0| Jyoﬁms e?déﬁ rb@o%@d to‘?}ﬂtu Hﬁp%a&r‘ﬁrmstrat;on Liposomes
arna y -accep e aux

may bsLnysmam@ efsh peifestal raetemel ca@pgtﬁ:tasrtgatamﬁlaiaﬁrﬁmn wfgnagemngs such as

QPi.City t e ti ..
Sende}al éféPH% &r m@fgt zé \)rﬂgeg&aﬁtg@rl o P':)?k/at\;/egl fi%bl.‘séﬁli é:b{?\%gatzon of known
liposopeblorraing lipids, including cationic or zw1tter|onic lipids, such as phosphatidyicholine,
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Typi cal dosages for system c adm nistration range from
0.1 pg to 100 mlligrans per kg 20 weight of subject
~per administration. A typlcal dosage may be one tabl et
t aken

I
Tne (ARG b VL o el PHbTe A AeR HROW g giyPad cholesterol

phos;ﬂﬂﬂﬁ;&ls@mmagpaosppawpglyt@nlabhd/tmmgher cont ent of active
redi en

| ffect b
ERPETRa R o Nponiaaiapeear e ERbPRY bf s (oY u. siot
Chen 2688361 h}ey%plssddesntematthé apieaasd Ring tybrmosst@a nehiatning peptides
ressure, or b other known means OT cont ollg.d h
are cprapiggd dn apHpp §‘@* ?qL@QPT’ MERUT. GEHBRPYY 3 SRS Bpdum where the

total édﬁ@é \Aﬁip@é‘w‘ln' 1Y @ér%;ecél‘naﬁﬁﬁf Y—1@SNéigﬁtLﬁéﬁdanMf@fr iritéese agztatlon for short
e severit

perioqaha H5tes G AT P 56 (IR 8015 HEGEiB ShUET BRIPLERE, Tom about 25-

40°C 28089 tydid e f[ﬁ:ﬁ%@' ffdrg aﬁ@urfmwdﬁzearﬂqerr@drﬁpmbﬂ nd tHehagdnicated for a
others. Preferred dosa%es for a ven npound_are

convgnigagiirrjodiet 8msi gapsralbhomnast 3 ke |andnmﬁhé>eawhﬁs/aa'ta’ied by

vorte:é(r@g” Bk WoRind B 3 expanBELhLhAGRy BRAMBTs Infechfn TRABHIG ﬂd?@asmg the
hysi ol ogr i cal otenc% of a& ven caonpound._ 30 The

volungt by ARRBE e Tasfold, deliopvpd by aking 1264 Woliie THis: WeHogralows for the
mcorddﬂét%@ﬁ% theﬁﬂ%eh'o@ﬁ%ﬂ'ﬁ?@eé&a?@ven%tHblédﬂl%sca I's of the

target site and del’iver the contents of the | unen

intracellularly. The |[|iposomes are maintained in
pormggma;,act“,,m lt,n,et,.h\%ﬂggll\g%nfsor sufficient time for fusion,

usi ng various mneans to maintain contact, such as

Febhe Irothe subisdi mgthagerihe antmigrabi nofvkeptides ajriee mypetian may be
formugfé?% Q@ Io;rg%%tafn%beu rlr%ér? %%{RPeS n?érlﬁss tq:?aﬂatlc?lghﬁ Jtl?eggés?glrr%cro%%! agents.
Othernagentsecfpniepast miuﬁ;\etaqw@@mafle’@d)fmnbbs@nm agknpeptin thesart. Classes of

t [ e
antsb@ﬁ@dgagcsé ? @fl&lgﬁzgav%n&gﬂ?w WEﬁW%%ﬁcmﬁ Bgég)'lillann carbenicillin,
nafcillive efampiddibmbi aiat | eanieifling ndwn connblpamwﬂimr rb\et@glacttamaa% inhibitors,
a, I uc as

e e S e
monohmtmasl yammog@g@si@eks ortetaarivdines] i mag:gahdgmchlsr@gmycms polymyxins;
sulfon%P%e%St ﬁ{l %Ion gﬁﬁfﬁﬁé%ﬂiﬁ S ﬁ{egﬂagi}ja%&é’s @{:tlﬁr%ﬁ“sygirr}és’frimethoprim;
vancctnty@lrpetn:cedure descrl bed by Kat o et aI (1991) J. Biol.

6 e
%ﬂﬁmﬁlc Wp%e%ﬁ%a%ﬁe}f%cgﬁ elf'lﬁ tqc!uﬁﬁgggy#eé I%? a"r@'h nglﬂcé nystatin; 5-
flucosiyn; &ml aguEsopoL auaaraqmjekajscqammlultrraccqrmzvleande‘htcbyaa)l Antituberculotic
salj ljds wll_ bg ip
crugs? RBE T YSRGS By AL sl PGy eRog may aico be
includadiib et farmufation sifidh¢ anpmrurmj:d@ mﬁyaepms bfr then labendion5e@0 interferon
wat er bath, from
gamms gumori%%ro%%g%tbrs‘%ﬁ 'l‘%?'ﬁg%%/t@(f@ér{%ggat ed from about 5-10
times. The conposition is then sonicated for a
In vits onv%gl ent period of tinme, generally from about 1-10
nvig \iio s may be further agitated by 10 vortexing. The
Thé laﬁﬁnlcsobﬁdﬂ@Bpt@q&mfdi@ajmbynfaﬂdha},gba@mtm !mgeahl winy synthesis, using
ner, al |ncr S|n
corvel e Treffptugt W RN A B CER S T SR fpparatuses are
avallaalel ﬁjm&xﬁimbletehﬁomaﬂ@dmypméatdzrerbylmwm B&shstemn 1od, Be@dman etc. By

wing o8- S o A5 by SRR S Ffptoral e
acids ar.litlrtld,‘l]lamfdbllsﬁﬂmdb@ korpepdrndee. O D-hbLink na\nermgamumy biastereoisomers,

side QST Al 60 h BPOa i EHBBTLFS agishine 1Reqf g ot seauence

and tief maﬂ;ﬁéircﬁ@teplamﬂohdrﬁil Pe dktdanivad betynwahicabé,i ddonbinies, puay required,
known in the art. C asses of _ antibiotics include
penicillins, e.g. penicill i'ﬁSG penicillinV,
methicillin, oxacillin, carbenicillin,
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nafcillin, ampicillin, etc.; penicillins in
conbi nation with beta-lactamase inhibitors, 20
cephal osporins, e.g. cefaclor, cefazolin, cefurOX|ne
al actam etc.; carbapenens; nonobactans
an dﬂgﬂﬁﬁogly003|des tetracyclines; macrolides;
IChes@al rikirg); m@pby prodides;to vardusepiidates; protainao:lornpésing convenient

et SiETRASEERS. ofRbmera Sasis FRAFIESTYEag apipe rormaton
e.g. rédetiad aminasied thiol gretbs trigiophky endisylfide hrmatigh akeoxgigroups for
25 flucosyn; and azoles, e.g.

stati
am'd%‘}%%t%?f’o? §W§?5%onazol ., itraconazol and fl uconazol .
ﬁrdebtréd?%ﬂwsogrbﬁps ey os intheliosteintsibeipaptide deririyasybtiesis, or during

st.rept n ki nes may _.al sq, be .
expreSTT AUt FIvA oAk B FBH BPPERE Bt AEUTaE: dnus cysteines can be
used B mare phiog@ersohistibides lﬂc‘s/relﬂﬂdr@nto £ ngatau iBh ebfrpfexn car@am‘f‘ﬁgroups for

tunor necrosis factor a

I nter I etc.
formirG ATGIEs 6 SSFE HRBTS SYOHES L PiIRY BETcee. SEMIFAEE ot b |
TAY §dtyipeptidEBYmBE aRbepRiRIkt&Y ahd [:Mhilécp lrﬁﬁﬁddﬁ@m@ wntﬁs kfi@ventional
conventi onal nmet hods as known art. Vari

in
et RtaP RTINSy AVHEETS. Ao ipaPaT e Plspareang SEpESSigp post and the

aysateemé@ asih@nraﬂo@@ S}éﬁﬂ&b&ﬁi ZgrembivgrpRY, el Bea&w@ﬂmms affinity
Beckman, [%gg%nt hesi zers, natu

chron@éqﬂljgmyn g gﬁ?rrﬁynggapt@g fﬁ%ﬂ?‘ 8¢ MOst By J\],pq ppmposztlong which are

used wm%mﬂr.@é a@t@a@tozo% bR Geliksht opﬂfet GeBHEADIUBY, niPERESalIl @k least about
D al ani ne and D-i sol euci ne

75% w ‘ﬁ%‘gl'étr E@f@é%ﬁéleas%ﬁbﬂ’ét erai et g a7 heepeHiic purposes, usually
at ledsBdHols darsef URC el int r&stiorals chR@nindr®s rdiBRd to the method of

particul ar sequence and the manner of preparation
prepayition gbdhe)erasiugh ardith pudlnaiieni Ei@dy. e fssraniages gyl peypased upon
total gr&@ai red, -35 and the |ike. Chemcal linking may be
provided to various peptides or proteins conprising
conveni ent functionalities for bonding, such as am no
Anim3rgddgs for amide or substituted am ne formation, e.g.
reductive am nation, thiol groups for thioether or

dhe wirgsent inveptait isoalso clieplestyiP metbegss farawsings thenpelgpeptides having
antzmzcgfbf%tdcﬂﬂty ffi‘lngnlhgﬁ fééckeas INEH %S r?e@d (Y@’ﬁ;‘;d%ﬁ%ngré?ﬂpf%ed additives
I nt'roduce |de uring synthesis or
Compﬂfwﬂg ﬁ'ganémpnf@s@lp@fypemeélﬁf mell@wﬂfl@? linking to other
FFRL &% ﬁﬁmglrm&ﬁd& épfﬁlﬂﬁg incRHR (ﬁ)ﬁﬁ'\% Céﬁ‘arpﬁes Hﬁ&qmais are
to make throethers I'stidines |nk
non- rmmlnantenmcéwmsmbmh agreowpssifesp anﬂM%g'Wé@@“‘éf embodlment
£ ke
R e
pigs ornswea:bmaiwdm bt bt loitedetet Pigreld, greming ets, end SOWS) poultry such as
el SIS S RTS8, BERT RAbAE and o
(InciU@ﬂ@buﬁmcmhmdmmmrom aphy, gel el ectrophoresis,
a
?‘]é\% ht%rlr}i ¥eed EF 98%{1%8@@8{1% eaﬂ% @Qcon'poidlng g?@% V\%ﬂon mixture, or
compagiton Medlev\mrl br ioenped & lraaka ezt a0 by wei ght of the

HEPi B g9 L PN b, B G POl s o v

animaf befotdweﬁa;peu!smmlt@twoplw%th the digt. [Tye latter issprsterr@bout

e .
? 3 ?ﬁ%@é{lay\%&}gg r?welllt }ng%{}?lgﬂ &gkﬁ'gig% %&%gﬁd@r gﬁﬁ%{%@ﬁ lé}%f?g”l it is added
to thegeed, for edien daing lﬂs:m_aieldyn atfé wwenzsar@sieﬁnded Viell-thefined means that
the anlfﬂw?&obiiéﬂgo%pe%get &JeBaration is at least 50% pure as determined by Size-exclusion

chromatography (see Example 12 of WO 01/58275). In other particular embodiments the
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20 Ani mal Feed The present invention is also directed
to nethods for using the pol ypeptides having
antimcrobial activity in aninmal feed, as well as to

antimgF A FAVBRRAP FROT/ARRCT BLE G0k R SCh Bt Ol JAnG ChAjoast 95%

pure melaimqmem:thﬂssmahbd ani mal s i ncl udi ng hurmn bel ngs.

8 r % eept fody TUI'I_T]I ih g tageolUs. For instance, it is
‘N‘? FS agy ﬁ @l g ORGP B E@ Siei’? &

muchRsdisler €dlbiede esTReMy e, feedl bﬁ aannnmsajbaai poFpastkerttat is@asentially free

from mrg-:gpg o’?lgcrc])&{alrj"nrp ant %tﬁ H\@cr(:: Lpalapsgtg% %gfhengetrm dose correctly

refers IM’ﬁér‘ﬂ&Jl&rOto megb@bstweg@fomagmm @hsistill HEWSOristap@UbSUItE, and the
as. .turkeys and chi ckengé%ncl i ng but not

Capaq’litwft%’”‘t‘%“%‘??ﬁaﬁ?% azef] WD the dysieg)elietling cal ves: and

Fosihe Usk NEAMMRNEe® Howd0ér, HerdtigfbrbBlalsilypepliide AT be that pure;
termfeed or feed conp05|t| on maans any co

oun
it mayr @Bar@dsn OtRT NGBS o WBSHpESPt K div kPP al 89 ¢, agtimicrobial

polypé;ﬂﬂderﬂ?ﬁﬂarét% i ntake by an animal. In the use accordi ng
the invention the anti m crobi al %!peptl de can

7188 QI ITRD Al AR ARRUO TSGRt IoRr PBT5e (3) o thegﬂxégh@weed (or used

directifih B tleBfndHt Btocedd6r \lve%teizﬁ?ﬁe broteiisG R 1B Efear B Bsed in the produc’uon of
particul ar enbodi nent, the antim crobial polypeptid

one Ph YR MEHFEAIRAUACEIPOSHIoNS igaeds §Sdt6dcf‘tl‘¥§5f e%oorefa%es that is

qubc;dé\(ﬂﬁﬁklvbﬁﬂ&bgj INEHeUERE (o Lﬁ.eﬁeiﬁda Q@Qtnﬁér%emrobe%sv\'eme degree of purity
defined. Well-defined neans that the ‘antim crobial

descripgf yahope iraierpie g Rurignol deaprigivs Antigieeal eolyreptide preparation,
wheth@%séa%%@ r@ytoa%z(ﬁ( BX&da4ei on  chromat ography (see
01/58275), I n other particular ] _
éﬁﬁ@@F%t@Wﬁ@“de B'@paﬁﬂ‘@mﬁ @’%bﬁ“ﬁt’e%QFﬁh%ﬁ(q’%e‘)f magnitude are in
parhc@i%?&%u%bl@rﬂtsu‘nétré’&orﬁtﬁ@a‘-‘rﬁ nRPhodéQf %Eluct‘%?) w%greag@neyga%e not so easily

| eas ure as determ ned this
obtalqegtqm!dalsmsmpq:t aed ,rm,@g haghiar Mamhdmbgtchpyﬁryx whga the antimicrobial

polyp@étﬁ@?g Gok t%ﬁ%ﬂgﬁgﬁﬁéﬁatmﬁ%ethm ance, it is nuch
easier to _os correctly to the feed an antim crobi al
§@W9@p§mfpr@éfat priyPrep§derepatatian mayfof eeursg be prad with other enzymes.
% AL Q@ r\ﬂeg&aelé r?sma@ alsb B heRdi H%fe%‘ttb NgrG" ¥h@und, composition,
ypepti term dose correctly reférs in
preparﬁt@ﬂu%uhlam hat hr@clt@theﬁtleasé e RIbtell Aetgddom o tasiginating from a
vegeté’tﬂg 19893%%%&)%'%3? %t%ms d db&in- c?e"i‘ig@llﬂ}els' fYp scular embodlments the

m sin osa ase pon the desired e
protelt! nent@steofutmfa vagietrile protais Eh@trd@a%trm 2he3taribi 58, or 6@%&(WIW)
t t
é%/tggg d(gt @gzrgerg%/z Ra deh@e& Iﬂ'\%{? @%gegﬁgéeeb};ot&?égﬁggg such as legumes
and qeeeadmdoa@xanpfﬁnmete@BESaﬂrom 10ape | of geptinddieprimabacadd grpguminosae),
t ol yip a
Crucigfie B0 PR PePoad NP PBLIER, RISPTE 200 Beffnel L meal anc
rapeseedaeaent process of vegetable proteins), or (b) it
. . )
FER PGB ke P U0 PP A o o o mor
plantspofding feasly Habacdas, e gubybgamitnine, addeaf teant he feed (or
Srqotﬁ rﬁ u?a"i’te %jsrﬁénqctﬁg%getgglg rgsgftfgouﬁée g%b‘}e}’tallf?om one or
escrl ve refers to the purity o e ori
more pianismf _cﬁreor’arrdv Gpehopeistcede ag- é:par atgarbeet, whm’abﬂeor fmse@a
r 1
0 s tPigh Sridisidtc bl R oo A0 REEE B cabbage,
Sbytremg s aucéermcbvagetabﬂmpmt&au’ﬁwcmbt ai nabl e using

nbgfquggrggisg% loﬂ%g{é?éﬁe Brfote% 88.%55! Qrg’ceygg?sr SRR atstb%YIeﬁrvﬂieat, rye, oat,

maize (corn), rice, and sorghum.
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obt ai ned and al so subject to a nuch higher
bat ch-to-batch vari ati on when the antimcrobial 20
pol ypepti de is produced by traditional fernentation

e e S B DD B R4 R0 et

pure mmmbsblepwpebmmsa:rasadrmmrmzrtlelomer ebmpsndnis mmnded for addition to
animef EFE s e BAS: oriEl BEE, FGerT Vi Fofieofo caled pre-mixes for

animadfdegii Nating from a veget abl e, including nodified

roteins and 0 de ti | ti
B8 i e mpasct Rhech es gt ioth rlRs tntorBroReGS Jargsepiegimal feed
such §¢ gliebNBed Sandtanire@iFéedlflditRes, 63§, prélﬂlxe50 or 60% (ww..
Vglfttable protein fromyvegeta

g Ugg@p%grobﬂgﬁxa@tﬁdgﬁ%nv%an JdB¢ agima #qegraddltlves of the

:nven@fﬂmt@n st ahs fhtr Mu tdnsin Ofind/breatl iakdtl dn%SweEtébQ@IaH@ vitamin,
um nosae Cruci f eraceae, Chenopodi aceae, and

a”d"oé %Séé’”egﬁ Minerdl o3 Yl lepshpne 1 m'ﬁ!if“ﬁ”'ﬁ%’@ and

F@ﬂ@e%ﬁtldW' feedQddiva iRpédidasl| A& RMHaeHY RRhts, thema compounds
e protein source is material from one or

stabmﬁqaréng%d/%rf att |gast fo0g; qtger%&@gééﬂec@dgfmrg @%)@gﬁt phylﬁ\ﬁ»s‘ﬁ C 3138 or
3.1.3.p82xyiQkadk8aBC bR BHOLBREaRMs €Ul 82 £RPOdhdBNthetd- Qlﬁcanases EC
veget able protein source is materi al fromone or nore
ﬁ)i ants of the fam |y Chenopodi aceae, e.g. beet, sugar
BesbhartRRlaPambBo@meALINAa otHek BREyrRAHFB! VRS d@cﬁné’@% @d¥inBd above for
protein sources are rapeseed, and cabbage. 35 Soybean
antimiceobipl pplypentife arapefioDt e protein source. O her

E&é&ﬂ'ﬂb@%f Qhet %ﬁhﬁ&btﬁal%é&n@éé‘ (BRPISE @ TP 18 BMRINSNC Mritrpticin,
as barl ey, whe rye mai ze (corn), rice

and
Protegiét §hlgnatiny Defagiiint GVsRIL Y SoNgyuin dBokarh Leler, 2000), and

variarfél @2 fhalBeh B thdr8G W Hich RMYn hiTbroBRl hdtivip a relatively
Eure antim crobi al pol ypeptide, or in adm xture with

KaEples O IRe ANTUNGRICPRIGEPIIGRS W DI iR the Asaaigiis giganteus, and
Aspergﬁﬁg i %eptld%st 5‘@\/\/%9%@\%?:3;%'a'ﬁﬁlfrafgﬁ%tﬁ%kédf W?'f%h r%%éﬁrli‘ antifungal

SO cal ﬁPre m Xes ani mal
(g

activity m@@os&éw@&\w 1% 1‘6@%@@(1Wq ﬂW@?ﬁﬁSGn r eI at es t o
eenéae%ttérmﬁatépéolms yhdhiR8! 8Bkelf ;?seﬁ’lace %%Iﬁhl@ﬁ)rﬁ\raarﬂfeéf a so-called
d, and ani mal feed additives, e.g. prem xes. Apar
premsx m@ﬁdeﬁéoraaﬂdrtlﬁn@ tm fapd, Mewﬁépm@@ noperaisare ey ﬁ@marately added
to thetf@&i @h@?ﬂéf tﬁé%%%ﬁ%lsﬁ.bw %e@fwﬂéﬁeem}:ﬁ‘é/c?\ﬂﬁh oR aﬁfaﬂ*caﬁbm Bbiypeptide
ast one fat sol uble vitamn or at | east
of the\/@lﬁéﬁo%eﬁ aphrimeg| fleaiﬂhf’ﬂﬁldl’fiv%tq?fﬂ'dh@)iﬂVa!tl’ﬂfllﬂeast one tr ace
lfl e‘{] Eculaql@{]wdlrﬁéntl ﬂ%s&nsggl? fé@icééﬁlﬁ'@engfrﬁ\le m@&ﬂxon is intended for

optional, feed-additive ingredients are
being mﬂh@i@du wgnra@cénbeé as hewing teberjrelvdead), in asimadistserfeed at levels of 0.01

to 10 @B)’d/r%re?agl@%ﬂ% 05 1PERBL éf‘rrt%!;fg 158, 964 ?r%afw?n%@ BB ber 100 g

3.8 or xyl'anases
feed). Srhzs i s8;in g@rluaéarafn@;sr@msm 3.2.1.89; and/or

?ﬁ% ?o'[dlgwfr’]ﬁ %‘??ﬁ&? e;Ecq:%sH% IRtstofbxatnBied of ﬁ'{e'éF %HJn?Enen s

enzynmes are wel I ne
Bedmpled otlabvedulfle vitamBs ara w’mrrum ébiitamip &3y piggein de and wtamin K, e.g.
vitamiRk@par ations). Exanples of other antim crobi al
pepti des (AMP' s) are CAP18, Leucocin A, Tritrpticin,
Pranglgs iofi-wiaterThawlze i vitamibesf elﬁsvimmi@ms?plbidﬁn anecphaige, vitamin B1,

wtamlh@é §1P5lrﬁ h%{-}( ﬁgBﬁ%n&S&l& Gha pgrgtggt}wenﬁg e.g. Ca-D-panthothenate.

Examples of trace minerals are manganese, zinc, iron, copper, iodine, selenium, and
cobalt.

Examples of macro minerais are calcium, phosphorus and sodium.
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variants, or fragnents thereof which retain
antimcrobial activity. Exanples of other antifungal
pol ypepti des (AFP's) are the Aspergillus g| gant eus,

R R R T el e —

are listet invTdbye Aas WIDSTIVE89d. Natritd 0 4irdm8niameandOhat these components

/ 090384. ual Ly, fat an ter [ ubl e vitam ns, as
Shou'ﬂ%? Proé{?%éﬂrbrg% d?ﬁt Hgtlhglcgn? r ?)r}fr’Pd'%‘%e | so-cal | ed
P @eiakeinathen dedarfing! feddiatiditve dfahé heefitedconhizee asieast one of the

ro mnerals ded to the
R B e A T e e e S
or mové ©oh) ahe, antwali e rtfeieplor &Ql:cr)epgpiogd&h @&005}5 ilhﬁ@en or up to all fifteen
. nventlon an ani.ha ee itive of the . .
inaividu Rl o) RO BERRTCG e 4TS ahBath sreidvEHE] SRRRARP i dygiuded i
the acﬂﬂﬁblbtcg\tlge fvelth® ih rs\aeigbg Qindusit hmcﬁﬁdﬁdigf@fimfb@di Btg;ce_ntration within
I NC| ude escri pe as avi n to e |Lnc e I N
the rahgl OB EolBPn PO AaR Biee OoIgD % of A58 /0% 1ror e
?j%t {)!‘éﬁérﬂr ||:Weﬂt|c9}5 digb Sel¥bs %3] @nithal Ofedd O%rﬁ%ﬂmﬁﬁl Ngnighal feed
a It1ve |1 S

COmP@fong Gk SR ik P PRRGFInoRB Ik POR HY diets can be

chara8tbri€a 8P ieSicatéd QHWG%QIeCBTT&OWt(EISSﬁX@W@éI@mn@fZ iiaFlsh dlets can be
soluble vitam ns are vit

charaglgrisag @samdfpa}@d ig c‘é)lumx'\n,itttoc{nt.plﬁ '{@Ie Exg%lp%'gwo&q 5{7\%} g§h d:e'ts usually

have & ehdbk& cshlepdMB0a1® gkd.am n B12, biotin and chol | ne,
vitanmin Bl, vitamn B2, vitamin B6, niacin, foli

Ag PaImh iegatmmgs Hieh aeerdiag & thednventihiand fda pEptsiggontent of 50-

800 g/i{;am Rfh&ndré é‘&ﬁpr"@e@%‘i flast &feeamaﬂﬁﬁ%lypébfu‘e asl dSléiFhed herein.
opper, iodine, seleniu cobal t. Exanp

Fdresmarendy 4 4he plerwal nb?nth?)ﬁﬁ?ﬁh%ﬁ%” ﬁﬁ%tegfo@ﬁl&ﬁ%ed above), the

animal %dTbﬁngé&trdnt bofal int&fh Nereateneht bhﬁ&ﬁa%ﬂéﬁlﬂ@%ﬂb@y of 10-30
(exe poultry and pigl et s/ pi

MUkol PaFIBG3 CAMPRLPLEARI ST OB LANYBR A BT gf Svsiable phosphorus

of 0.1- QW'@@EéﬂdléTeénéoﬁt&ﬁt oft RESRoHAERANENID0 sheulafdie 2 content of
provid in the diet in the concentrations 1 ndicated

methigring h’és ﬁY&t@th at 9-Jd 50tHg: and/aap corert o deingiaf @-%%0 ae.
IH“NMJI&%Mérﬁ@Sth@tcoht%ﬁtséf rﬁé‘t‘éb&fsabl@eeneglg' BRlid¥ ﬁ‘é’t@ln calcium,
onponent s specified in 275
phosm@a@t m@ﬁmrf@aﬁ@tféwﬁ%piumcyst@iﬁ@ angiforiysine 'éw'thwv Qe of ranges 2,

3,40#%%&%‘?%0@[58&%1{&%@0@ so forth up to all
rteen, or up t fit'teen individual conponents.

Voide rplet isicalabinted asmitogan (Naitichae by idpoiprfidp, 1-e. Crude protein
(akg)E ﬁl@‘ﬂ@% b8 ﬁh%grLt%%% doRtent ReiRGiddMS, tﬁE Kidi€ahl method (A.0.A.C.,

vention 1n such an anpbunt as to provide an
1984, Qfficieb Maiiotrisent Aarlvein Idth rech Assreiatigngel Offgiat Analyticel Chemists,
WaShﬁ‘g OEPhe four, or colum five, or colum six of Table A

present invention also relates to ani mal feed
Vietapekiabicoprergshidle ¢atadpted onpbsitEsieng’ f NiRetryblicajien Nutrient

requ:r@m%ﬁijs% ls\)é?]%yniﬂt'hggv@éﬂ"é&f% PJSSDE;@J%H%H@&H:H E\R/Me%@ntﬁéh gcom mittee

can haracterised as 1 ndicated in
on anmi mylrﬁlgaﬂg;oar@@f amltgt&g nafipngh regiearch Qpazﬁc:tbé\la’uonai Academy Press,

Wash@'@;?déa%tﬁ éFﬁo"é’sa&nd i Sﬁﬁ%l 'fbb?éjbt%ﬁ%réy QEIuEQ'fo?r P&‘Jﬁ Freed-stufs,

re SUC ets us ave a cru
Speldérplt c oententfonf pROQ sraegﬂkaancmewsm mape ¥ elagy Beekbergen The

Netheﬁgﬁf{%e@réﬁsgﬂ @Pﬁ&s%g g @85)4?199\) N igggn WQEN%M%‘% 12-5,

I'n con urthernore
Emrmeteresccmtent eafstalgne, amazlaﬁﬁec pb@pabrtpoamb@pvnqj@mdg in complete
animaﬂj@ s”@@aﬂﬁ!%%'drbn the basis of feed tables such as Veevoedertabel 1997, gegevens

over chemische samenstelling, verteerbaarheid en voederwaarde van voedermiddelen,
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Furthernore, or in the alternative (to the crude
protein content indicated above), the aninmal feed
conmposition of the |nvent| on has a content of

cenrg VPSR Glroastg RiS Bhlmsrad 9 Ran g3 o

avai &ﬁﬁﬂ@r[ﬂiﬂ&ﬁﬂﬁémsthéé}umﬁ fredi- 2O ogitikg;of dnefraention contains at

cont oni ne of 0. : and/or a
T N A P A
anatiip furthet QatROfar ca‘mﬁowsmmﬁs othe Carfm 8i0fegt ke@myasition of the invention

art | ar._enbodi , e cont e o, /et abol | o
contafRaHT% Bt e Bt EPRY SPAT T s dpHoRuEr andsr 0F0% Barley
andloﬁBBb%DcBﬁt@demﬁbtﬁO@m bEV®eph Hieal; WAt/ 08 DA rﬁéaii i/ ered-2 % whey.

hin any one of ran

Animal e PaBagsoq Rangiagy i feﬁﬂhéeﬁfmne@%i'e ) i gee Typioaly,

the mﬂl%d médd- ﬂmar(eh&tx&w |ah¢i lhﬁ;&dnt%@nﬁ@@ﬁ &sehtial Ditarhing and minerals are
Crude protein 25. The nitro

added: gepogdipg it%th&estpélg q{@as Bcg;t %/ég%%q @aqﬂesm ymes cgne Be added as
solid &rﬁq@dﬁen@yme frRhtiofd. froe bRdmMBt eslia Py @drbfﬁlleﬁloﬂ‘?d pically added

Associ ation of O ficial Analytical

beforgig Akiringt BR TRiNY SiRP: 266 PG4I Z¥RE rpéepaé%ﬁ?naé & RSy pgpespatter the
pellet®l stdde TRAShS R mh 8isHIBE ifteRldraad ironfeddtdatBiné or $@mix.

requi renents in swine, ninth revised edition 1988

g8 CBAEYBE SRCIHIHEN futhe figloin, witihine: eage obR- &g enzyme
proteiAWeF kd HiBN forkQamdicah tRORhE§& b 5186 mdeHA/RRAroteRSRAKE Rnimal diet.

counci | . 'National Acadeny Press, ~ Washington, D.C.
ope azﬂf@fcr@%l RHEPERLIF TN DT A BT B 65 Gaimge ¢lofne following
amouRBUldbEagdRREes! WidiSa00; %IPQJ Giﬁfdtplctr E68146@ drof.08B4! bF ¥.10-10 - all

researC ext ensi on, DA Beekber gen, The
thesemrﬁgeérhemd@ mg@rémi@ewalu@&mep?dw%e'hp% kedesq @rﬁ’”ﬁy

%9 %@ RARhg H@B%tﬂﬁt%ﬂaﬁ%bﬂyﬁeﬁld@émﬂiﬁ it Qx‘gaféédc%bt @Rtimicrobial

clum avai | abl e OSp orus and am no aci ds
poiyp@mﬁm igtrurifieghifiom thi &@ pameeition) apddhereglic @ﬁﬁwlfg @‘f the purified

anttmfc%@ait;ﬁjwrﬁéstﬁé‘@ d@?erMﬁw%}ﬁol?Qﬁd taa%éva%?%ssaﬁqgé‘é/%%er antimicrobial

over che sanenstell | vert eer baar
activity orudpetralgar ans! qsgﬂya)ogﬁ@pﬁﬁr@g@b@h activitg of therfepd icomposition as such is

also %ég@%g@é&gﬂ%gﬁ 9 sarRW NEEs VG, d6on 5%1839‘?4( o#—ﬁ*e)éétt@g de'te?ﬁ’Matlons the

In a artlcuar di ment, the ani mal

dosagee@mmmm@pbiamplmp %prptwremnk@rfe%ﬁt%iq%ﬂt@t | east

QEQ s\c’:ﬁ@ﬁ%ﬂg Pd'p?ﬁoﬂ g@ﬂ'errgfaﬂggrb? aa?aﬁ@f&&;o&iﬂﬁpé)ﬁﬁ%b{@edprotem in feed
additiegsi rfafl coweel éoanﬁ@gnctle ) adﬁllatbﬁﬁe of Hbe rantigricrolsalc palypgRiige used for
prepagn%?n ﬁ%ﬁ%g% \%1&/ 36 f&stQ\ /sza‘réf;ﬁg‘élE‘ﬁwt?@é&érrﬂng@?@)ﬁ‘{ﬁﬁétsample

rliey 0- 30% oats; and/ or
need toyusidative meanmcr@mj/polyp@ptm%om e fershrompasionror theaigtive).
whey. Animal diets can e.g. be manufactured as mash
feed (non pelleted) or pelleted feed. Typically, the
Signahﬂemdeﬁaé@’mmmm are m xed and sufficient anmounts of
? s'eﬁg myér\&gﬁnalﬁi rS‘IQ% %H?%le%c@rcgnstﬁﬁ?sego [%ngé Egne encoding
e specifrcatrons € specres 1n I on.
a protErmWi\clmketbm ankledhds oﬂ@flrsbmwcdho@de Iseqmﬂn@e enzsisting of nucleotides

10 6h38 A0 o8l Qoo BT SR T SR 2000 or
D Ncaﬂdarﬂ eh lsqcmrd mmk;ortrée segEacatdoosisiing ofy pidaititygs @ddedf% of SEQ ID
no:t Bkl P BrodtPide R0 Sham B LETa Ty 530000z, wherein he
gene &rfaneipn to omcimst a{ratsamnnd nu¢iétﬁ|dd|set1uer3:ew thin the range

i&%%ﬁ%&’n‘zwv?ﬂ% S Fgf%?s @O%OE&?R%F'E lé)?%g%s?%} vgc%rs eandkrgcombmant

host cafié omhpreb:rqsucﬂl&uiﬁbez =it camstoabi al pol ypept i de rray be
adm ni stered in one or m)re48f the foll ow ng
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anmounts (dosage ranges): 0.01-200; or 0.01-100; or
0. 05-100; or 0.05-50; or 0.10-10 - all these ranges
being in ng antimcrobial polypeptide protein per kg
feed é m.. For determn ning anti m crobi al .
IEEVRS %Fri’f epiQs PR rs@FeSkta PeBads {4iePrariGa & mspiei comprising (a)

cultlvélﬂﬂlgy&ﬂi%ﬁtal rdorhisindiihosi &l UhEemadniRohLaftabRMBOSIoHLAIRBN oRHE protein;
specific activity of the purified 0

-and ( @H@P?ﬁeé’%mea‘?mtﬁb"l ypeptide is determnmined using a

TRk S aNENASSANJ (rﬁﬁ%oﬁcﬂlﬂ%é @AkbTnfaly R Bber@Bllyimkéd to foreign genes
substrates, and assays) he antim crgobial activity o

indiviqdyaly pish @thes AP ??%”8@3 Qe Romginatigraytiyeihen sANHaLS e ERps. Such

othertcbﬁtrél ARBuEARE R Yre ANEriRdY §pRa PAS u8s@hell REAEY, thére both signal peptide
determ nations, the dosage in ng antim crobi al

and pmn%@?)tqw@sﬁf%@r@ﬁwtﬁéFhwlﬂ@&m%ls(%ﬁ!mtamewe PreReptide region is
posat|§r§’éﬁen£& kP80 AR Bla ﬂ%feﬁff ARG BE IR rEQt@Ph@bos&tloned
| ypeptide protein in feed 25 additives. O cours
next tpﬂh%a@@ﬁﬁﬁr@"m@ AiRe prapertidgfregipe ant i mi cr obi al
Eyﬂ?@t@n' Q\%%%eﬁatﬁlgror R EBREbMI td Bendseedl adght eMB “Bfotein” is not

feed, e specific activity is determ ned from

meant he@mstarfpﬂeét%wecﬁ@é@waﬂoobtbfe iengoden@radict AN rtegretare, encompasses

fr ee A
peptsd?% d?éﬁ@f/bs)g@es R ﬁr?}% Fg{sl d‘gheg 3 Pfd(g%%%t Iagéep %H&Jmpasses two or more

polypgptises noniivash q cﬁ@fﬂhlt@i‘) anepdade sradyctnudingi profging also include hybrid
m|§mmUMM§Q A@ﬂ%ﬁQﬂW£wmlm3 1MWﬁML+JW ______

Upoper abl'y flrnﬁg}g‘{to one of both of a fT?@‘f‘ AUeT ¢ éotﬁ%p seqrences
obtaingsigiiern e l@@ﬁéwgtdlff@gerdfprﬁﬁ@mse@ﬂtar@llesonelott G060 e [BEptEDIogous or

nat;veNB gr eHE dr%egg_ ﬁréﬁé r?i‘ggg%?ﬁ’rﬁs!h%% g&% tgcg%gﬂ% gﬁiéﬂc”é’nd engineered

varfatwue wéﬁueuabevgwommé regaE engl ﬁgbrwfprn@m%ot ides 61 to

LN d [ ;
bfétaby T b 8 BT TR, SrRERE; e or porton
theregsanfinedy ios porop@t@neqfoort egortéry Jn agnereguelendd mapecohe deotein is an
e r n [ I t
orido R R oot el AR Fesd, CNESh  ROBlg, (P HEs, 'y g, sven more
preferced aspect thpr prefeny's soaminepsipbdaseagnglasastraiydrase -calooRpeeptidase,
e n n r
catala%ré,o gﬁﬁh asb Xﬁmdst%é cﬁtllrﬁagﬁ,pgyc‘f’c}c%%nt\ ag}i;%tsﬂﬁ?ﬁvért%e deoxgnbonuclease
estergsec @mam{ﬂctdﬁextatsec ébla-gataidosidasad gtiicoasylgses. t alph@glliopsidase, beta-
uc f r r n : -
gluco&&g%é HJQ s% 159%8 9 %é%c (_r)r}]%rﬁgaé{i@e i gé/ngééugaxajage, mg)ﬁctmolytlc
enzynm@ qmewm:dsy | pmiased, t cpﬁyphm@oxm@aesprofeq!wm \;anaymbl yribonuclease,
trans t%!:}un EQ% %)%tsgol sequences or in conbination with
con seguences. Such other control seguences
ahe gdes oy beabbmr[ﬂdefrom\amd poéaiybibyl eglearyotay, pr gther soubt h
signal peptide and propeptide regions are present at
the am no term nus of a protein, the propeptide region
iTee ppessht inGenddn rse‘mtthertﬁashmmirbyrtbe falowinguscaoibles witiat srionld not be
[ e nis positioned next to
ConSt@ﬁg %m%ﬁi]gqﬁ?aﬁ? tfg? Et”\ﬁer%ﬁ'?opept| de region. 10 The
protein may be natlve or heterol ogous to a host cell.
EXAN@%#erm "protein” is not neant herein to refer to a
fic length of the encoded product and, therefore,
chemipasaes aspaezrfénisd@& subkirgtepeptd desmeriul pprdateioist least reagent

The, term "protein' | so enco sses ) r nore . .
aradey 5F i lEvertE St SoF fuTP G Rvioeretn 0wt Gaaetino §4ids 1 to 42
of SEQriDtMDRSs Af&eed tacGisugardairbri d nnl ypenti deg whi ch

rnnrnrise a nnmhinatinn of partial nr rnrr7pletn

pnl ~/ peptide gPn ¢ ncec 15 obtained fromat |east two
ExXAMPIE erent proteins wherein one or nore may be

het er ol ogous or
- 41 -
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native to the host cell. Proteins further include

naturally occurring allelic and engi neered variations

of the .above mentioned proteins and hybrid proteins.
DN Prefer BI t he proteln is a hornmone or variant
m@g@@—%‘i@%t or or portion thereof,

Antno tyragrwamopre pared thiver Eofimstelodarapgrotverfor & dayss oroPetato dextrose

agar [FHOPRRRTREE e EbalBe shladfhs Rtrepiza and the torary mace

accortisgnter stardardr mblegaare bioldyy aproesnes1ok elepailed eprrb’endol on the general

aspec teinis a epti.d a
proceZS BE5 he dr i GeR B Priinp/Be il ribaRRSE by e AT P, qu12704. The
vectoﬁ:hééd ftﬁ&ﬁ)m@tvﬁ@@%asﬁywhlo!dwtmwn g'l $EQsY] NOahsdrel ahieh has the
ol rlbonuclease est erase, al pha-gal act osi dase,
© OWHEt t{j Sact osi dase, gl ucoanyl ase, al pha-gl ucosi dase,

Featlgl @ gl ucos]j Igﬁtia%og' nvert ase ’Dels@ﬁéﬁ‘:? I'I pase,

nnosi dase se,  0xjids Lnolytic 25
cDEnzyne, peroxighapgss phyt ase, r@%aﬁp&lﬁr’é&r@éﬁc@ase

nroteolvtie Nz ri-hontel.eace ranaeol-it
LER A A AA T roy=resy mTTIUTTO T C Ao T, L maATTS at u.lll II(J.DU UI

| CDXyl anase. TheZ@@rﬁﬁSﬁray be ost@ffm@Qia(ﬂ@&Nia%rWPha peptide

Fokaryotic, ric, or ner Source.” The present
10 §ig ntion is ﬁ#@fa%é descr | kg'gi’ %aé followi ng
pmne(g@@rrpl es whi cyshoghd not be | ;30 st rued as Iimting

ho cr\npo nf t ho i n\lonfl an EXAMRLES Cham.-eal S usnnl

—OTT <ATCTIT vaAl

miscfeatud f er s anGREsBAs! r at es \Aer’r@né’é)rmrreuecfcmlBA@Eoﬁ@m of
Tablea,t Fb@@?és ergggp!BMh&@we In the 1ol ow ng exarrpl €es,
he antim crobi al pol ypepti de shown as amno acids 1
to 42 35 of SEQID NGO 2 is referred to as "Eurocin".
EXAMPIAMELE 1 -41 cDNA library of Eurotium anstel odam A
CDNA |i brary was prepared from E. anstel odam grown

Constfuntios ofjary 4 seargifhe 3 aci{ PDA) . Pol yA
%ﬁe EICLF cﬁﬂar@% n@&a%%@%?éﬁugt - S%%%g%)f?rf‘f?%ztﬁ o@?\g\ library (see

Exampieon)og:ythprfoumdm GANNAT d‘en'atnrb@dr pt gDHAoGapowxmmeige‘wenmogram of
r ,
o RIBEESS A0 LUKy PNATY £3pTbimgr o,
Primev &¢ tTEFT TUHSAT @%CGAG@CW@TW%C@WP&@TCW}CCh i s sh®@mi [[hNO:4)
- Q | g featurgs;

P”meggatfudﬁ %’i“?ﬁﬁ’\%?ﬁg@ d&%@@gg&@ﬁ% Kana{rym InD NO:5)

resi stance CDS 2232-2387 Beta gal act osi dase al pha
8 1 Shi ne . nr r .

B8 $0° KA VBB AL g D BYLPBEAR QIBH srmcaing

tempepaturewagd 65 dBHEEs §y$tuerandﬁatmlneiom at F2degnees Cefsiugdot bminute. A total

of 35 '\éhe%\?erejrﬁ’n %AW)PE?EH‘%%SJIM% By Qer o@? @%94 lddis

pressron VeCcts uroci’n u ncodi ng
Atuqxhc&@bi ithe PR menbien wase sayalatéd ed of 4% ragehrse geNA drstmct band was

seen a grs"flzey of( gpep?oxrmatefy 300 bp. The PCR fragment was digested with BamH1 and
Xho1 which cut in the overhangs introduced by the PCR primers. The digested fragments
were isolated and cloned into BamH1-Xho1 digested pMT2786, an Aspergillus expression
plasmid based on the plasmid pMT2188, which is based on pCaHj527 (se Example 7 of
international patent application WO 02/12472; and WO 00/70064). The sequence of the insert
was verified to encode the Eurocin sequence as identified above. The sequence of the PCR
fragment is shown as SEQ ID NO:6.

The Aspergillus expression plasmid with the PCR product insert was named pMT2935
and is shown as SEQ ID NO:7.
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Exanple 1) in the follow ng manner: 1 mcroliter of

CDNA (approxi mately 10 nanogram of DNA) was used as

tenplate in a PCR reaction with Priner A and Priner B.

15 Prinmer A. TCTTGGATCCACCATGCACTTCACCAAGGICTCC ( SEQ

ID NO4) Prinmer B: TCTTCTCGAGI TAGAAAGAACAGGT GCAGGTAGG
EXAMBHERI D NO 5) 10 pnol e of each priner was used in a 50
Cyor rrii%ro i trerinr.e cti on vol une. Anneal ing tenperature was

d extension at 72 degrees Cel sius

bRIT2935ri(suet BEQALD tital) wad trahsidmey titee B sperydus lwryzaa'lwam BECh2

(see Pilarel o prisab S0 R Rt o Baeae s tgygolated twice

underagaease ged .noA-isduringnesbndiiond wasCoveeaniatl @Ia&eszewtbf sucrose and

sceta O, A e O Bt o R R s o8 0 cegrees
celciusNh tdYGath 1y il IY@NPQ% I@éptﬁﬁé S1% Teestdixgrast eth ﬁqea@mrﬁ@ematams

were isol ated [ | - Xhol. di geste
were o2 980SR s oFFIIUS. SHr Q6B QRVEE0RTagh (FeBACEATgH by the
manumm@ﬂ aﬁtm MEEWM% b\aﬂércltb izfoR aspdravn pRatlcS Biv (M8 range. The

i nt ernati onal patent licati
Asper@ﬁfpi.@me RO OB I0N eve%h\%h%b'aﬁ%%@ef%éﬂet%@%ﬁ@8ﬂf Eurocin.

A distifs bRl bff the dizk @xpested eorttigodvas s&erbRaHeNe@n8Brmants whereas this
identified above. The sequence of the %?Iééragment IS

band gﬁéﬂﬁt engEte| L{ﬁtrﬂnﬁferm%@%%?@m pryeacy si on
plasmid with the PCR product insert was naned pMI2935
30 and is shown as SEQ ID NO 7. -42 EXAMVPLE 3

EXAMBI éssi on of Eurocin in Aspergillus pMr2935 (see SEQ

Punﬁéalaoh\g @m%s transforned into Aspergillus oryzae
rain 5 (see international gat ent applicatiaon

\med@vnzmez@y brgth wasmfiliered ariergh Red 82 Hen iConing g1 1f Eker and pH
ad;usfé@dt@rét ?%E ﬁﬁtfbr‘ﬁﬁc %Eag ?F?c@rihdqwgddﬁga ©a2diihi fREs was r&%é?ed to remove

ates wt sucrose and acetam de. To test
additf@aqu@g@pltﬂﬁe cﬁﬁeE@ﬂbléi"?ﬂ Pt dief eanaHAVEY Wedse MgREMiRd f¥1d gdjusted to

approQ@éel9t1 03% g rb‘?/%%dln@q\hé'\&éﬁeﬂ ﬂmltzbg?@)s ﬂ%tﬂhrakow% thERbaded onto a

ept one, oyeast extract ose
12 ms@@émaﬁ%ﬁémew@a@ BiosciencasyPader3t0th eplemrysingsps AETA explorer

HPLdEthxdnk;égq_% r@sbu?f@f: ?%?@Prﬁﬁjfc}?%lcten:ﬁj 10 4@%#&@& furer

running to al owse on in the | ow

iwrqcimiyes elmied usmaewﬂwnb@ Qyﬂ@ﬁz%ebttf ﬁaﬁsqf@ﬁrmhw Yiegves. Buffer B
was Sgelja}dl fEaE awaeﬁ‘g/\ ﬁgﬂi}ﬁ dhfoRte, tiea. ﬁxﬁ‘;@ﬁiﬁh@c? oP{he%U'r:ﬁ@di ﬂ’actlons was

st nct ban S|ze exp ect ed or " Eurocin
checkeddry MALRPIDEDF M 0&veperdai frmtrmgnh KegliedoBigsly sigias) rﬁﬂd the purlty

s IERH IS EE AR S8 AL ) A20A RARS sanca van cel
code Brerfdat &igagantbPietde 24892f i | t er ed thr ough a 0. 22 pm
: LI ' e

RO [ Sl oAb AL AN wre i

and c@peatradd t on ramveicomddirai 600 Gar MVSIQ dilter diviilpore UFCI900524).
et | Civi ' _

conidah. 8 B, S000N18: i bipieg ERMIEL. 300 soion vas trn
desaltel)- Wwat washig Ithriepotimes Witte .01 t% asedinagcid hesind daglezpme filter and
centr:%ta%}r%or%iﬁo% Source 30S (Amersham Bi osci ences

col um using an AKTA expl orer
The product was analyzed for correct sequence and purity by amino acid analysis and

MALDI-TOF MS. The measured mass of Eurocin was 4339 Da. The theoretical molecular
weight is 4338.8 Da, average, based on amino acids 1 to 42 of SEQ ID NO:2.

The stock solution was stored at -20°C.
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HPLC i nstrunent. Loading buffer was 50 mM form c acid,
pH 4 (buffer A). Eurocin was eluted using a gradient
of 0-100 % buffer B of 20 colunm vol unes. Buffer B
O MAformc acid, 2'Msodiumchloride, pH 4.0.
EXANYFﬂ.} ?dentity of the purified fractions was 25 checked
Evaludtjon\AlablimE(IbiVBetiitpyager DE Pro instrument, Applied

ROt P T P PR

Mwm@lnhlbﬁ&@a:cﬁicuﬁraﬁbal(ME(Remgseﬂét,errﬁ%neuf GloRigABe NOGLS/Chisguidelines

ni e relev C ound . (based on MALDI - TOF
from(ﬁ}é\ %’@Q%B%P%@’rat&% ﬂ%@%ﬁﬁwg% on an Amcon Utra
BQRRiINDaadVABadf atlthe FolloMrgl daposeratiGO B2528) 8; 4,30 1, 0.50; 0.25; 0.13;
O%%ntrl fugati on was done at 4000 g for approxi mately 30
and The solution was then desalted by washing
BB reBEwh iESbM 1 TEQofid e¥hibitd direngaaitihicteblag attivity agaest a variety of
filter and centri fugati on conditions. The product was
ATCCH{EIRPzed for correct sequence and purity by amino acid
anal ysi s an MALDI - TOF" M5 The ne HirTSe)d nass of

Eu_roci n vvasng Da. The theoreética i | eclul ar 35
weight is 4338.8 Da aver age, Jase‘ H9G anilno acids 1
13The stock sol ion was stored at
Staph@gé@cc% iig fﬁ '; P\/Maf' oh—of gEf' m-¢fr obi al
Stapﬂﬂbtombye}ﬁd@mﬁ;dremm 02228 was eval udBed for
anttm-crobiat—activi lx ramieroditutTon assay. The

Stapfyiasasals FaRPBISt 6FYCSIdB2nt rati bn (ME) was| det er ni ned

Stre,?t%cc}cﬁ}’)@cgr%&n?o% ecoplggui definesy 55 ”Olitm CLSl

and 1aboratory”Standards. 1nstitute). Eurocin
Streﬁ!@éodc9§bﬁ%eﬁbs red @ié@w ng cofcentg.agionsf 32; 16; 8;
OO —25+0—43 ant—-6—06 lagll"'ﬂl. As shown
Enfercwofﬁamlfee@qutlT%ﬁﬁG%(hl bits strong18nti mcrobi al

actiVvi ag variety of [ATCC &frains. Strain
M’“‘Rﬁoéc”s(}ﬂéﬂﬁ*l@wéba‘ghvl ococcus alir eus > PATCC P9213 16
Table &t Aptiryiiconbiad ecisvitg pf Bemrindi s, ATCC 12228 16
St aphyl ococcus carnosus, ATCC 51365 8 Streptococcus

pneunoni ae, ATCC 49619 0.25 Streptococcus pyogenes,
EXAMPIECs 12344 0. 13 Enter ococcus faecium ATCC 49624 16

b 6 Usi ng the
H%ﬂléﬂcb%ﬁ\afym@mstrl@emﬂ’@dﬁ\dndﬂ@ab'ME poofiedeiMi yrafiles) may be carried

out ezt%er onlinenon the Internet or locally on a computer using the well-known HMMER freely
available software package. The current version is HMMER 2.3.2 from October 2003.

The HMM profiles may be obtained from the well-known PFAM database. The current
version is PFAM 16.0 from November 2004. Both HMMER and PFAM are available for all
computer platforms from e.g. Washington University in St. Louis (USA), School of Medicine
(http://pfam.wustl.edu and http://hmmer.wustl.edu).

If a query amino acid sequence, or a fragment thereof, belongs to one of the following
five PFAM families, the amino acid sequence is a defensin according to the present invention:
e Defensin_beta or “Beta Defensin”, accession number: PFO0711;
¢ Defensin_propep or “Defensin propeptide”, accession number: PF00879;

» Defensin_1 or "Mammalian defensin”, accession number: PF00323;
o Defensin_2 or “Arthropod defensin”, accession number: PF01097;
e Gamma-thionin or “Gamma-thionins family”, accession number: PF00304.
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Sequence anal ysis using hidden markov nodel profiles
(HW profiles) nay be carried 15 out either online on
the Internet -or locally on a conputer using the

1RSSR EYEES LSRL R g 30518 B8R rcon,

it gendiaesHVNE-Ralaé Whesh isrgrealse todst Gil nadl  saome whishuelargekmownual to zero,

wnen K5, EEAG RSB35 e WRER LRk ARt (o PR Havier

softwaak paclagepistused fpicaltyf or ns from e. g. Washi ngt on

Si t n St.. Louis (U f
Whepgt!a? /ssﬁlé?ﬂc\%uag‘}allysbs o RN %A%lft I§§E7H Q.Ism th%ﬁnggﬁs pﬁ%{am it is
necesaague bytaammwmaed)dths equrpc@‘;lesofrora tHer B@Mrﬁataﬂme €Dbig profiles exist
bel ongs to o e PEA
for saghh @A, RBCAE DAL oG SRR R e LG Ry 8T es (o s
the ndth€%eMite FANMBN TR makdded ensli of_ertmofies chetha feffemtlien "mentioned
accessi on nunber: PFO0711; Defensin_propep or
abover pef ensi n propeptide", accession nunber: PF00879; 25

Dednehprdfiley ma&’ajmaéedalndld@ﬁarysm ;oma@p@@@émdyan rrumaexmg!e profile

o lo8 ot Er e e ookt AL UF bt . . A

query aﬁﬁ&ﬁ‘ﬂ%dj BéQuehbS caritiich Ve evalG 608 By QBing Wb RIIowiRE @O3Bhnd line:
4 An am ng_acid seguence bel ong to a PFAM fam |y,

acco'?ramﬁﬁ‘”ﬂ & PAefs M SFUETHF N it generates
an E-value which is greater than 0. 1 and a score

which is larger or equal to zero, mhen t he PFAM
- Whefdh S884R P IR B B Hethegtieph@RIneRS hARAEARS BT gigr ghnihe formats

recogrﬁl‘éécpﬂ}%B@imgoﬁﬁgfetdﬁkﬁgepad(age) is used Iocally 5
Wien the sequence analysis is carried out |ocal

(i dhantors AR PAA-Bl BgeEm{0-I 2R ine Fetalis i ajoTig R & the cuery
ammo(mq@aﬁae 1 E%e'fwrpé&f)idlr%stoftﬁ@ﬂﬁe%&ﬂ M‘eﬁ%m at abase

rofiles exist for each f

G ERAU deiperies s THrleenSaEcHBeth I PBRIa G 4T QBRI B8 Pram Profein

Families 4¥bab®, NLbI&ic PR rfschiRg, Yanil b@ataﬁ@%@tlsﬂéyﬁﬁ [ 3sab 41,
of ten profiles for the five famlies nentioned

above. 10 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 nanmed e.g. defensin.hmm A query am no acid
sequence can then be eval uated by using the follow ng
command |ine: hmpfam -E 0.1 defensin. hmm
sequence-file 15 - wherein "sequence-file" is a file
wWith the query am no acid sequence in any of the
formats recogni zed by the HVWER software package. |f
the score is larger or equal to zero (0.0), and the
E-value is greater than 0.1, the query amno acid
sequence is a defensin according to the present

i nvention. The PFAM dat abase is further described in
Bateman et al. (2004) "The Pfam Protein 20 Famlies
Dat abase", Nucleic Acids Research, Vol. 32 (Database

| ssue) pp. D138-D141. -45 CLAIMS 1. A polypeptide
having antim crobial activity, selected fromthe group
consi sting of:

- 45 -



(a) a polypeptide conprising an amino acid sequence
which has at least 70%identity wwith amno acids 1 to
42 of SEQ ID NO 2; and (b) a pol ypeptide which is
encoded by a pol ynucl eotide which hybridizes under at
AlMi@ast  high stringency conditions, using 2 x SSC and
0. 2% SDS at 65C for vvashi ng, with (i) nucleotides 145
to 270 of SEQID NO 1, (ii) the cDNA sequence
1. R eAbeeRiSs hr¥ng aeinisiabibsctivity.isglestrg Trom @E@rm qasiptingpf:
(a) 4 bbiwep’ﬂdé @%b@élﬁ‘?'bﬁ‘%bﬁlrﬁi S seRientd Which hes bl leagt: 70 Rientity with
pol ypepti d conprising an amino acid
3mm039@ éﬂ@éz\ﬂﬁﬁgﬁl IRNOZ; atbast  80% i dentity with ami no
(b) @?b@?e&zd@%rﬂ& af eisied @y'@p&yn@deoﬂﬁ@ vﬂﬂchlhy’ﬁrﬁd%ﬁtdndﬁr at least

aim 2 r|3|ng an_amn

high siyingeasy p@%&ttonsggwg dekt$ey E\Nidt@wz?ﬁ)rﬁsﬁ@ @c@%@ @r \'@Sﬂwgof"‘"th D)
nuclectigsd s MO of48Ed_h§ NLOH m?me' ANQEeGlatic8cantabRER hedi@ides 1

an am no acid sequence has at |east 95%
to 270 i SFQ IBNQi 1 A @maﬁ@ww@%@tqwﬁﬁamﬂzofdﬁ o5fid)) | D NO 2. 5.
The pol ypeptide of anyone of clainms 1-4, conprising
t he am no acid sequence of SEQ 1D NG 2. 6. The
2. Pt ppeprntide obrlaimybrremerisiep aﬁ”n%mTDE?C‘%‘P%FF”E%H@’@t kagypt least
80% icRlRghy itNhigo GEidd 11tb 39 BPSEQ IbMeS:.g0f havi ng
anti'm crobial activity. 7. The pol ypeptide of claim6,
whi ch consists of SEQ ID NO 2. 8. The pol ypepti de of
3 ﬁﬂ\@hm;@mmln@hla%gﬂﬁlr%%r@ifm@m BRin8CAHS sdadePed wHith ®RQat least
I'D NO 9. The de of claim1, which is
90% Idengycth Wn@aﬁéﬁﬁﬁ‘méfég@?@é{)m éh hybridizes under at
| east very high stringency conditions, using 2 x SSC
and 0.2% SDS at 70C for washing, W|th (i) nucl eotij des
4. Thespelypertide of cRETD 3. HONBISING (3N IMNAALDRAILEBER ST has at least
95% i %é?ﬁ\fy%{h%mb BBy ghEe9b belgsolnt:270 of SEQ ID NO 1, or
i11) a conplenentary strand of (i) or (ii). 10. An
i sol at ed pol ynucl eoti de conprising a nucl eotide
5. ’?I?éqb'& t|M@bF$h6\)%HE%@§l§lrﬁ§7?-4 BOh r&ﬁ'@ft‘h@%ﬁ%o 88 sBduence of SEQ
cl ai ns . The 1solated po ynucl eoti de of
IDNOg.ai m 10, having at | east one nutation in the mature
pol ypepti de codi ng sequence of SEQ ID NO 1, in which
t he nmutant nucl eoti de sequence encodes a (goWegti de
6. Twmeelweptide ef anupnm el deimss!-2. wischysonsfstseGR® RS2 0f 8 fragment
thered?‘hé\Hﬁd Shifmigebid &QQ@).ruct conprising the pol ynucl eotide
claim 10 operably linked to one or nore control
sequences that direct the production of the
7. PR YRGS daifs, SURRINGRRLIR of BERL 1D #8:2. A T econbi nant
expression vector conprising the nucleic acid
construct of claim12. 14. A reconbinant host cell
8. ﬁWI*}p%’pﬂ@e b Gaitus Mithch RRbidisCR BRbiiH&didsOf toQizad)frBE](ng o2
A od for produ0| ng the pol ypeptide of any of
claims 1-9 conprising (a) cultivating a cell, which

9. Tr'ib bBl?pé’Btl'dg -drYgREmf Pr\mnbﬁ 1§@ﬁ@<ﬂe@ if aﬁfo%%lb&ﬂjet ﬂﬁlch hybndlzes

de under conditions conducive for producti
under@t (o vym Wighe ptingencyasrpditions. resisveri Hgtrand %0.2% S8 at 70°C for

washlwlvbftﬂqmdug%ot:cﬂe@ 145 tH%t'/hQﬁl ey i[PN@d‘HQIE)rIQe haa sequence contained
calms 1-9 conpri sing
in nuclegti %/qsvgfp, Ay c&SEQ l>lé) NO:1, or (iii) a complemen‘iary strand of 1} or {ii).

10. An isolated polynucleotide comprising a nucleotide sequence which encodes the

polypeptide of any of claims 1-9.
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host cell conprising a nucleic acid construct
conprising a nucl eotide sequence encodi ng the
pol ypepti de under conditions conducive for production

of the polypeptide; and (b) recovering the
11, Tl igplejscl rdynutipotidnof glainat Bhayiay ALlepelotnelBUieRiim dee mature

polypegffdé @Q}diﬁ%@.&% bng ﬁ(ﬁ"?@%@tﬂ Wwﬂfcp%n&[ﬁ&ﬁ%d&le@ﬂde sequence

|t|ons W th nucl eotides 145 to
encodes a s@wvenbdwrlast@g iof amjie a@mwl todg P BEL IDWAZai ned in
- nucleotides 1 to 270 of SEQID NO 1, or (iii) a
conpl enentary strand of (i) or (ii); and (b)
12. A sotlaiciasiyl ednstrhgtmnontrizing gheeplymirkeciige iof slaimHgperably linked to
It
one or R e b g bR T e e R i oression
host. mut ant nucl eoti de sequence, conprising (a)
i ntroducing at | east one nutation into the mature
pol ypeptide coding sequence of SEQ ID NO 1, wherein
13. A msombinant expirsissetvedier sergprisingdhe nudeje acig omﬂwégft Gl 12.
consisting of amno acids 1 to 42 of SEQ ID NO 2; and
(b) recovering the polynucleotide conprising the
14, Avtecambinaoichasd télokempsiging teenucldc agid gonsimvet of claim 12.
pol ynucl eoti de produced by the nethod of claim18. 20.
A nmet hod for producing a pol ypeptide, conprising (a)
15, A oiethogdon mgdla:mggthe pelypgrtidsiohgnit bieclaimat!gheomprising (a) cultivating a

cell, V.,QQLY.QH&' ﬁpl tl\ .d‘? ‘FrQ‘f‘h Ql ,a_-lpgkllgnfefm-?@d%ﬁgm%%g\mw@ﬁ m:nlrid!e conditions

I el

under ‘condi ti'ons condlicive for - duction of the
condugivd fpp epsiduction cditfee fdiypeptids wed |(bige@crvernmﬁh¢g@ﬂylpﬁ@l@e 21. A

nucl ei c acid construct conprising a gene encoding a

protein operably linked to one or both of a_first o
16. Anmt@@tfprdﬁowmethe eolypedde v any of dpims Tgepamelesing (a) cultivating a
host cé-ipcfb% cp? |é':'a GIJ‘J{“Q{%@ Qér'ésgﬁgtn %Oﬁ@ﬁggga ﬂgcl%%lt:r% g%édggc& eABSHing the
polypeotmsurmr ngndmtﬁonsmwoﬂlecma igesroguction ofde pilyrSEtde; Bnrsi(ﬂo)trecovermg
%hepowﬁ &N the gene is foreign to the first and second

eotlde sequences. 22. A reconbi nant expression
vector conprising the nucleic acid construct of claim
. ] ; ‘g r .

Alispiafed nfbriyBROR B8Bhed DY (TBLIGSRABTY ot Mo EONA under high
stringepeyp dersiitings avith(d netlectivenpAd &t B ¢FBEQ P NOVRirige ERYA sequence
contaifEHARLEAREs 199 2765 50D O, B (67 2 ¢BABlentRlRY b aRRor () or i
and (betsolading rtgetlmé)ridmrm eblpnuckBlidA m@ndhoanmﬁes p@ oRilrengde having
anhwm&gﬁ?l %Rpptlde of any of clains 1-9, conprising (a)

I'hg a transgenic plant or a plant cel

conprising a pol ynucl eotide encoding a pol ypeptide

;b%étﬂ?d fgwmpH(;Hu%(n bé oi%%fe}ﬂfﬂé’ hgrnnéhg rﬁut@ﬁteﬂgcieotlde sequence,

I nvention un on 1 ons conducl Ve for production o
comprising (Poinyrpeytind et !aaﬁi ¢y mgsiveritagthehaapae ypayeptide coding

[ f
sequelﬁ of%%a?ﬂgkggﬁ \{a?rlé;%@]%e Wﬁkdﬁgmkyﬁgg&degsrﬁqgéﬁ% eer%t%!:i%s a polypeptide
consis@c otlamanot dredpd Ity papefi HeQ dP NPy ehd dbaiagsvering. the polyagcleotide
I | as defined in any of clains

Comprg% U'T;%oﬁ] Bt ﬁu{:]@&'dggg&érﬁgnt or an anti m crobi al

veterinarlan or human therapeutlc or prophylactic

19. %g‘?%}”é Bglgnucﬁ'éso%dg%ro?:ﬂgléjd%y gﬁé‘m&?ﬁf ROlvREPt i de as

n an e preparation of

20. A method for producing a polypeptide, comprising (a) cultivating a cell comprising the
mutant polynucleotide of claim 19 encoding the polypeptide under conditions conducive for
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a veterinarian or human therapeutic agent for the
treatnment of a mcrobial infection or for

prophyl actic use. 29. Use of at |east one

anti m crobi al pol ypeptide as defined in any of clains

produ%t_iogn o r‘?hea&l%aelptidg; ¢d '(b)_rggovering the polypeptide.

21. A nucleic acid construct comprising a gene encoding a protein operably linked to one
or both of a first nucleotide sequence encoding a signai peptide consisting of nucleotides 1 to
60 of SEQ {D NO:1 and a second nucleotide sequence encoding a propeptide consisting of
nucleotides 61 to 144 of SEQ ID NO:1, wherein the gene is foreign to the first and second

nucleotide sequences.
22. A recombinant expression vector comprising the nucleic acid construct of claim 21.
23. A recombinant host cell comprising the nucleic acid construct of claim 21.

24. A method for producing a protein comprising (2) cultivating the recombinant host cell of
claim 23 under conditions conducive for production of the protein; and (b) recovering the

protein.

25. A method for producing the polypeptide of any of claims 1-9, 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 (k) recovering the polypeptide.

26. A transgenic plant, plant part or plant cell, which has been transformed with a

polynucleotide encoding the polypeptide of any of claims 1-9.

27. An antimicrobial polypeptide as defined in any of claims 1-9 for use as a medicament,

or an antimicrobial veterinarian or human therapeutic or prophylactic agent.

28. Use of an antimicrobial polypeptide as defined in any of claims 1-9 in the preparation of
a veterinarian or human therapeutic agent for the treatment of a microbial infection or for
prophylactic use.

29, Use of at least one antimicrobial polypeptide as defined in any of claims 1-9 in animal

feed.
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