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SYNTHETI C ANTI M CROBI AL POLYPEPTI DES BACKGROUND

Antim crobial peptides (AMPs) are a relatively newy

di scovered group of antimcrobial 5 agents with new
nodes of action. AMPs are widely distributed in

animal s, plants and m crobes and are anong the nost

anci ent host defense factors. Mist of the peptides are
cationic and aspihiiié AnERSBAE poRypiegbEg © L hat

allows interaction with the negatively charged

bacterial or fungal nenbrane. The peptides range in
BAZKGROWOMIDG- 7 am no acids up to 60. Mre than 500

glwqu E\F)t‘ﬁngct:robép dé%w-% (ﬁ@é’g)egr?g ?peliat%] ﬁe\nﬁ d%gc%vegreé group Qfe a¥utlmlcrob|al
wepgetiupey sreden?iistidei d conpositi on The si npl est

St r Uik ase afd@Iysﬂmlbhtea| rPiiﬂné’l@'plaﬁt@'an@%db@@%d arQa!?q@ﬁg the most
Ac;e B ha]gtl éjesferlasrt]atfo cgors d@]ogt f%t eDeB{ alégtélgegoa??rg? ?Tda? %pa?c in nature; a

ormr I sul
f§t1tr%r@éltmal@svs lmh@cvaethﬁie@en@wﬁnphayg%bevt@mf mf@lwaf iengbrane.
opposﬁ@l pdi$idst aérigé)m apé f@fﬁ%ﬁé&qh@%@“byu;ﬁ a560. More Bh '56@ different

the ta anism i Wi t hi n
Bk ve By =PREErD P N P R R B areeel ARGt Grpec o
@mcmrh er Emn@amdmogmna;lmwe%vmea Etrwdiufdsere srhallimibhanlicsingptides.
@Jﬁ/&@@ﬁ#s@@ﬁishﬁx%et&bﬁ@& S%UQWQS b @il n%éﬂh@rrs QHthI’E‘IQ'[gIdnHR?ISIf CFF bridged

the overall result iI's nenbrane |sru t1Iron an
B SYEPS. The sel ect | vity of nicrobial msnbr anes is
medi atedMBPys e mbormadlie ndooPo& {asoshposedGo Ny @nieare kakgesly fast

&'ﬂﬂq b%@)‘? tﬂg@g &%?gaﬂﬁmé‘ﬁnhe%'wnth#{'r&m&' ﬁ% M%ﬁﬂ%ﬁerﬁg‘éﬁh the

Ve C
fﬁ?f&ﬁ?ﬂesfﬁﬂd Oé(ﬂﬁtﬂéﬁ RS Pfgﬁ@ﬁfé%tset’%fﬁ‘é%ﬁeé?m MRS SRS 1 df ﬁFt@ﬁ‘ﬁ have
0 s ahekies berrel most AMPaShd6\ere festX Isneamkahe diskptisrLdrd/or cell
18N i nduce resistance to AMPs in target organi sns. This
i'S"a reflection of the tar et; multiple genomc
al t effag selrstiviouf dnEwblel MemBEses i gediplghi i pampiege cp@position,

raérﬁmnet b rge s &P@}sﬁmﬁ@ﬂet ;b@éhtlgr Mii&diQ aner%ééﬂwé\%ve I higher
sent entlon rel at

ﬂ88fifg\//% e ?rggggaﬂ a@;ll nla ke OEIJ'\ Bl Preciising, V?O{I)?ms c? fferent types of
reosrpelipsls g trechalebino . aC| d sequence: 30 X - X2- X3- X4- XS;

wher ghis §a86dh &&re%&ly dm%ult %3ndugélre§@tgnc>éﬁo Afes §ﬁér%&to‘?§émsms This

1%210 (t:tgg ogtfﬁ %rq@ rng Iq;gqﬁgr%ig aﬁerg,t gr\}v(égla, hﬁvepto 9ECYE tq;,mg@flcantly
dFRePhdnPpbrBnPoebmpysitioPofehReP, F-R-P-P, R-P-P-F, P-P-R-L,
P-R-L-P, R-L-P-P, L-P-P-R, P-R-P-L, RP-L-P, P-L- P-R
L-P-R-P, P-P-L-R P-L-R-P, L-R-P-P, RP-P-L, P-P-R-V,
PINYARD R-V-P-P, 35 V-P-P-R P-R-P-V, R-P-V-P,

P- V- B- RfirsV-d2pdt Fhe BreRerW-ilRentn felReP to Yolddidds HaviRg Brniifnicrobial

By Soprseinpagmogospane, T o s T b ang
W)@KF’XJ Xs; ¥ SHh 8981 9 Yat Xot K Xread Xff Faselgteddom themireipent amino
écﬂ&ﬁcﬁdeﬁ@s;

P-P-R-F, P-R-F-P, R-F-P-P, F-P-P-R, P-R-P-F, R-P-F-P, P-F-P-R, F-P-R-P, P-P-F-R,
P.F-R-P, F-R-P-P, R-P-P-F, P-P-R-L, P-R-L-P, R-L-P-P, L-P-P-R, P-R-P-L, R-P-L-P,

P-L-P-R, L-P-R-P, P-P-L-R, P-L-R-P, L-R-P-P, R-P-P-L, P-P-R-V, P-R-V-P, R-V-P-P,
V-P-P-R, P-R-P-V, R-P-V-P, P-V-P-R, V-P-R-P, P-P-V-R, PV-R-P, V-R-P-P, R-P-P-V,
PP-R, P-RA-P, R--P-P, -P-P-R, P-R-P-|, R-P-I-P, P-|-P-R, |-P-R-P, P-P-I-R, P--R-P,
I-R-P-P and R-P-P-;
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In a second aspect the present invention relates to
pol ynucl eoti des having a nucl eotide sequence which
encodes for the polypeptide of the invention. In a
third aspect the present invention relates to a

nucl eic acid construct conprising 5 the nucleotide
sequence, which encodes for the polypeptide of the

YRR g ARSI AR 18Rk one or more cont ol

ences rec ro uctlon of the
pol yBept bagend morecs Wi APt "rieston [y foarlyiclgeides thaving a
Ma@oﬂaié @@cﬁj@ﬁcel WIthEdaBs foethabsipebieaf he goatibnant

géﬁ; on 8\?(pee;c::£1 . preserqp nver‘?’c oﬂ%ﬁét?s tor%uvﬁJ %c ac%cc!ogstruc’i ﬁ%)mpnsmg

e iPnvent 1on
e e@céa@ttda srResTCe.ofioh eneades fof e @‘W@P@%@fﬁ‘aﬁw‘ﬂ"% Oiteéﬁ’qu linked
BB LSRG sedidfdeg ittt 8ifdctlthe QRAILEIYE bf B pbigeptide in a sitable
invention. In a sixth aspect the present invention
"8l ates to a nethod for produci ng a pol ypepti de of
t he imyénith @apect e presehiothvestpnpelaiss hys reaINbioenttsRiassiaRg/ector
SRS HRE Ralic J&Qi%n&r@‘:tlof ok lrﬁltjﬂﬁorﬁ nvention Under

condi t1 ogns conduci ve
pol y bt deoa T PBy I EEU B PG % REBODYBLPR crl et e
aspectis cafstrtdief the egatitn.i nvention w il be apparent from

the hel ﬁmg%s{ t!a@ﬁr'e%t ﬁ%ttonf 19 511 ?J‘@m@tﬂ&?@g&gcj&ln@'a%iypeptlde

20 DEFI fore discussing the present
P iRraRER SR W%”PWP?H%W”@%Qalls the following terms and
@pnveatiatmsa wbdohbhaimt stostbes!l ché fieniavkntidn tiider coralios conducive for

t ; antimcrobial activity” is
%S@théxh P&p&xﬁﬁggk activity 25 which is capable of

®i | | revgveord irARPIRPHGPg growth of microbial cells. In
the context of the present invention the term
bgg: ! g%%gi:tglof t resentt %g%g%e\&ll 0 re%pf%m ;hg GEiSw 'déscﬁptlon and
ﬁ%m@ﬁﬁpwmﬁﬂhﬁﬂﬁﬁr funglstatlc effect and/or a
viruci dal effect, wherein the term"bactericidal" is
t o_be under st ood as capabl e of k||||ng bacteri al
ReT'NE'ONfhe term "bacteriostatic" is to be understood
as capal dsabsihg hiehiresenginemttrein fatthegdetaiih, thd folowing terms and
kg@%Q&Engrggeggﬁﬁﬁng bacteri al ceIIs The tear
{

ungl ci o_be understooq bl e of killing..

f ungaimiggbinkacliikeT eGP S URGPAT AL 1§ QeTpgd freln as an ey
Hneler siod oagilisapabtigtnfgrovinbionitiobigh deim frathe gentant B, the present
mven’non {h %rp\l tahﬂﬁcr@%&%ﬂ%eﬁdé@%%e&? ltHa?theFE;hg tt%rcf@rit:[dal andfor a

rstood as capabl e
bw@@@smﬁﬁt&n@@r Wngigidal anddes fengisraiie RYRSH ?ﬂtﬁ/%a %‘F'?aé effegh gl the
{éﬁﬁ?t Béfdteaibrd@'l’ if wngalunaebibosd Gk nabakth oY kilie asteyal B8. | The term

brarl;]ﬁrms %@% tooEe \/\E‘%r #o%sa%néagé%vﬁpﬁhﬁpwst [gbﬁ:teh%rd%wth ie. mh;bmng

greaing @mﬂat ¢¢§S Cék tymafuasipialt ip & l?ifo‘ﬁld@'is@ﬁﬁj ﬁ@ C%Clga‘tg 2’95‘%“9} fungal
Lol Thelilad "l RQNLtEre «pd uadelstol @s capadRag attthiting 2ungal growth, ie.
inhibiting growing fungal cells. The term “virucidal" is to be undersiood as capable of
inactivating virus. The term "microbial cells" denotes bacterial or fungal cells (including
yeasts),

in the context of the present invention the term “inhibiting growth of microbial celis” is
intended to mean that the cells are in the non-growing state, i.e., that they are not able o
propagate.
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For purposes of the present invention, antimcrobial
activity may be determ ned according to the procedure
descri bed by Lehrer et al., Journal of |nmunol ogica

Met hods, Vol . 137 (2) pp. 167-174 (1991).

Pol ypepti des having antim crobial activity may be
capabl e of reducing the number of 5 living cells of
Escherichia co (DSM f1 0

(pr e?%r %q)c?e%fo% él}e Hreﬁ%% mve?ltioH,D rar]é’i rrﬁ‘cgc%fa‘ﬁi‘ E\{ it %n%} ot %Eterm ined
droudisg tortmsitrogsret desetibad tafefwer ef ah dwnal aHWWUﬁolwat M@‘fmdar\fol

B Bhp 3@7Avubes) incubation at 20C in an aqueous
solutlon 0 @g

bl |n an

sol uF?lYﬂ‘?p i\d /%W%cr&ﬁg?&w% r e%/ a[f?P %Hg%ﬁéﬁ\a the number of
isiol utlisan E@cﬁheﬁ@h{e\/\mm)(DS@\ﬂéﬁB)ﬁ@ﬁ/é Op ﬁ%efr @rtmgrs),(piefgr@w aﬂer 4 hours,
A SRHSabR e 2 Q&rsof‘nogt%é%r‘éﬂly aﬁEPSthotW &fd@rf thﬁchﬂlaf ﬁteaBO mmutes)
agqueous so ut i on Ug %’ % %3(9 E Cuusa OiUTlOn of
b0 &bt CIoPUTS Lﬁﬁuso'“iﬂ YRR o prel FelRY 5’8‘&0 Ues

Toeaivmg rend prafeamdbinaln aqaetus woltion dPEYpepteveemolrprdierghly in an
ﬁﬁ%&%s‘&lﬂﬁ&' & ‘VE}\%M) Vrhcgsy pr@%)/ b‘f"v " %n Q\@uéb@@@@bt%n%ff 0.5%(w/w); and in

tin Of Escherichia col] & M il
%tapgiyxr Fofn @g{uq%msgiutéﬂn ‘?5‘5 ey o e d)ﬁ\y%qptlgq.sob&v g antimicrobia
@ﬂh@trate when added in a concentration of 1000 ppm
pr ef g g%(des %@mgb%%glv\,hﬁla? égltf %9 ey 8t 'cgﬁ]ab%f oﬁ%:bltmg the

ppm a concentration of

@P&@O%brﬁf @V@Iﬁ’c’?f@rﬁﬁ’fé %%ﬂé?@}j‘p&, Zﬁ\H@HFSa%d%SdC i, ay microbial growth
£R8RENTIIRLT faedfin HOBorRpiatidDst 1pIvepenapkpramMyenhaddetd in a

(gaaeéugatioﬁng&g]gr at %pe refe?agig&mg% a%g H '{; tfﬁ@éntnjaﬁéﬁ d@E’S(\/\’ﬂ%ﬁ] aven

hee i rederaimit Wirdned e @p cg@pnt(;a,’cu@ryofﬁg p% r@ogﬁv)%f eblymhen added in a
SREELRE of HE _Ip M BReh paiculdr W%brn@jd@@ida&o@cfen%ﬁh bi 255pm.

subtilis 663

(pr eF@lP’%F?FS tngg a nﬁ%(gﬁjai ac::l’( gvom% e ca é’r; gegfcmg tp? numtéer of
o resljs afdstilr sbés ABTGE 8Bk 111 Cﬁ‘(ﬂjﬁr 8 acmﬂs mﬁef?fa??'r piERi14dltours,
r@tgrje%Fafe?’Qo \r'%f{éggf/@rs '%U&%ﬁﬂa&? aﬁér 120Q6r, b lﬁﬁarﬂﬂﬂ@ QS 30 minutes)

sol uti on

Sordy GG Soviiebus it & apevel den RENER Sumnup eior o
S04 (i y:anore fordamemy ) an wemusrmh@ormf@f’/ew/a/bjleyem moggnpreferably in an

Q@Q&E%Iuﬁ {"P(Q//\Ag];m O%Mféﬂ‘gbl ﬂ%taqgécﬁjg%B@MnYOﬂonj%ﬂWw) and in

ueous so rti

AATIcHgLIEb AR 1 1<GH ST 00011 anwe W@g@&lﬁ/ﬁ%"ﬁ{@ gfipiorobial
Raviyng antim crobial 25 activity. Polypeptides having
ant i 'E'oﬁ %%c%hh%g %(r\thr a@dzvﬁyo RE 88PaR! &p&fle of inhibiting the

i nhi bi Baci I'l us SuthJIS

B6BY N fBrEapi i SfIES  BATORSBsn 5 1 P o B RERIAT growh
%Q@dté alin Whes iaddeshdentatiore @NCeOt pahi prefapdblyl 006 ppdrd in a

F%n rﬁfo&% é\@Ppm \?ﬁoqg gret?ga gr wiiefl %Qc‘f‘e'atlﬁ Q%}%@nt%“ho@&%wgg% even

concentration
i Drasss ey @oerrmiﬁ@cl P @é?@‘fea‘bﬂﬂyn W‘h@ﬁ PREdBeP pigiegpbly when added in a
cRRSRREdA b Bpr@fand %aﬂﬂamw wias biddat efﬁmbényam@gzmwy\g;
In a_, concen
adde CT hF ﬁolépeggc% ?58% vgﬁ)t% sﬂg[ﬁid b#ﬁ%{goﬂaﬁ% etgéelxs 3 of the
aﬁtmdn@lqd)ﬁ@s'émf thmv@mepfwﬁ cgahﬁﬁyn@wpth%ﬁ@rnamcv sHapEceE anvone of
?Sib P&Q%t@fSEbhig N@BYd. Mh %rpﬁzhlcaﬂar gefeiryd tiybafmdrtighe polypeptides

% %‘tdg%%ég"? Lﬁbnag o eagll;l‘% i Bre,'ﬂ%@%t%%?@é‘ﬁ &R 8L at reast

p@m trhee bafergnhet éasidd%e aisd db AERESt 9ChangsbPisEpty A Bastgg%, such
§@9\%’Hufj G,hgt\/@aﬁﬁOéfﬁ%'ﬁthe%%mﬁ)ﬁ@hacﬁﬁtyaif t%heemﬁpeﬁt@%consnsttng of the
preferably at |east 60% such as at |least 70% nore
preferably at |east 80% such-as at |east 90% nost
preferably at |east 95% such
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as about or at |east 100% of the antim crobial
activity of the pol ypeptide consisting of the 3 am no
aci d sequence of anyone of SEQID NO1 to SEQ ID

NO 319. Fragnent: Wen used herein, a "fragnment" of
the am no acid sequences of the invention is a
subsequence of the pol ypepti des wherein one or nore

SRR e A B3 st hbgan no a0 o

ermn L ne or nore am no
aci d&ragmeety 8/hse alsed dpehed f"?%‘?ﬁﬂf R BarBBRyACY: B9NEIGS of the
|Rfeﬂﬁcﬁ1r@9|sybs@qlfeﬁ§gmm pd{?}@@;ﬁltiéd whedin e dreasd arifio aditd eoe been

c? geg% f'rogl h& E?r@m{/ A rcjl;bé ﬁ:gﬁ)@)g' % r%:m?s BF@?&%& thé %ﬂé %Mn'oret Qﬁno acids

fwve bearateleias ffoor e caboyyl @@n@so@@i@mbiyﬁgfrqgﬁ@nts@ﬁgsts of at least 20
ﬁ@gﬂgonal | ocus. Allellc variation arises naturally

thtr EM ‘Elﬁ é:rese%[ﬁg tﬁ&teg}wl r?lﬁlgz vgﬁ%gg%ﬂgégna% of two or
fiore attbrasiye forms tohe gene ed?ewrrpgoﬂhy pept ereossmaaguse fitide gariation
ﬁf&%é’ ﬁmﬂlalhﬂtﬁz%ugmz%bfthﬂﬁ Qfldt Bheds@m B@yrﬁ&bfﬁsrﬁ) QANE BERRtoAN Gene

@Htéwlégar\é@ler I%{Igrgtépcp @'faiﬂ \%/q §ﬁ?degﬁaolépe§@q§§ or é%b%cgc% ﬁsog/lpiaptides
mrng #eky Rutloeatd ste;uen'Ehse Arealific' euibrg tah [t peiobyidp iy @ po!ypeptlde
nCPé/e% glaggﬁehg\?aﬂaﬂ%fyggr% herein refers t 0 a

reparation, wherein the gnucleot | de g
: Ecpolyn saTlier i g¥Rsieaiially E‘H%P lgugeptidg as use
J@aﬂé‘jn lre$er§ EHJ§ pE!yr&ﬁle@tfde @td}b@r@tm&%tmhﬁﬁ&(ﬂtdﬁpo@hualﬂwmhﬁdaeen removed

{f&o ﬁtF %afééaﬂg;feapecigl lﬂ?éﬂdaﬁds is tﬂusafrg Bfn%tﬁéfle&ﬁ)emegu &' ukRGted coding

el n production
systreasandihisa fogn Sy @@[eaf@ft qsgwt&yn g@neécaﬂb pw@{eg Grgigje production

SR_REA ﬁﬁJsaE shﬁ&%nﬂ@@tpuﬁboﬁ@yhb{ciéwdiégkﬁnta@fs at @ich@obst 10% by weight of

ol erla
&zg%%jelffa%cgea %ﬁ %@{Eﬂm B} ér} W%?ﬂ lag ensa g&y alg?dn e;lteds(]o!;\llert e\l&e{]%ges of other
panesedite arderipr @€ erafatkd, eggat the Wtoﬁka%rcbgtw 34 f%m@ﬁt6°/° by
@élgﬁt he Wosts: @f%ﬁ?)éveéﬂt \éﬁhg thst 81 attthenem sy, %y, weihghiost 2%

the nost 4% t. t.he
@%\xexw %p%ﬁzpstoﬁzﬁ b;f W@g a%(%eb\ﬁosmél %E}E Wetgfﬁcb A ?ub?%%ﬁ‘t ily pure
psticlddiddsray, hme\@htn)cjudﬁngtul’gm antriied 3 ynopd ruatranslated regions, such
QSO!D%PIH@ e%'tgr%lﬁﬁi/s IthQP@%ﬁﬁd iHaP Gk WOSstABEIN Rt bb]ynucleotlde is at

occurring

ansl at regi on
v BT g 2 Pol PRSP alie Py Ly e G Phapefng e o
stipsitiaftie alateylal prrsentrothy precdreto abg higheratercehtagestar@@oferred such

%’s‘? ét‘?%asg%@o that, léa]'%ﬁgac’/obm}fé‘ ug le%&tgla%gauﬁ@ BSkhd: @éa‘%‘ %u@t at loast 97%

nuc
G A R A R
QcEl&@Elh@;@ﬁﬁSar@bz@fem’bﬂif|&rar£d3temﬁe:ﬂy pugsiomt. I parstui4Yts prafered that

%ﬁrpolenuc eoﬁé d{ggés%&%h@:em FLARL es%Pn(f’a u?‘e fof% eeﬁ"@{ thg a(?nucleotide

ure

b9pgraiancls casseTialvnY 0 9th5f%?ﬁﬁw@eof% éﬂ?ﬁ%’ 2 it Bt G netvely
Qés%@nb e& egrdre e tékrrﬁ'é@osmhﬁﬁlljﬁ p@b bytyriunleatidslib sgrantrical ih the terms

;g é’{y%‘i'ﬁogd@o al gclpfﬂuoﬁamldﬁﬁn ;Ea?at&ﬁ‘é‘ﬁn@r r E‘d that t he

are | n essentl ¥
pur e Maolfigitionfs): dn tlteh@gntegth@‘ tbq)ps}aﬁ%pré{@@tioaéheg@rm modlfloa on(s)" is

P Ba @trhéérr‘m dn$ C@éﬁ@"?ﬂoaihéaﬁorf icics) @Lflyp@ptfmeroonsmtmg of the amino acid
b o Perer P et v Yetibar S ST Skt tom te groue
pnhmeEMEEMU@@éS|S synonynnus with the terns

vl 5Ql-ap @0 pOk ¥1HUS| Fepbird @ R-ARdR FPOPymEGL R L P, IPFP-F-R,

|so ated fornt. Nbdlflcatlon(s) In the context of the
present invention the term' ﬁodlflcatlon(s) IS

i ntended to nmean any chem cal nodification of the

pol ypepti de consisting of the am no acid
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35 sequence X1-X2-X3-X4-X5; wherein each of X1, X2,
X3, X4 and X5 are selected fromthe group of am no
acid sequences: P-P-RF, P-RFP, RF-P-P, F-P-P-R

P-RP-F RP-F-P, P-F-P-R F-P-R P, P-P-F-R -4
P-F-R P, F-RP-P, RP-P-F, P-P-RL P-RL-P, RL-P-P,
L-P-P-R P-RP-L.L RP-L-P. P-L-P-R L-P-RP, P-P-L-R
PrieRiRkple R2pp p BB R V, 5P RVe P B P,
P-P-R P-RP- ,’ EF&“\/P%LFE EPRLP\?FE gL %’/L\E?R

P P- | B ALt
el 1R? 154 SRR 5enl?c%{‘9R¥“F$%e%%~%§*§%ru
is”ealﬁ’eﬁ@@ Bt- ‘aﬁ%ﬁ@fe@f atsiwfvabfq\l@f%té% SEMYnEraNOr SR acid
é&ﬁ&dnc@ﬁf geoet dzf%EﬂEﬂlDll wh &t sen ivNo: em@@s @%@M% RAshituton of

tQ(Q Nacg#éin ? poa/f)e;{{ﬁes f’rh? ngnp cg{tor%e c?ra%e reﬁlg?eﬁxtegj ) of the amino
@isﬁtfsqel et ﬁlé@)ituffcm@l) aleletm(s pdierdisertionats &y eriab tre (eginoiasid(s) of

ieredt of e dMuPR@QI H6is) 286s tlﬁ‘ts%nﬁls%harﬁenh‘tﬁ:g iRfihe ammo acid
Unnatura araCterIStl

PHE s naeReid troadhabins =51 fF pfefERI G enanoston of e o

tmodivki cation(s) can be am dations, such as amdation

of t henATh ?err:ﬂ“ ey whENAed ithgs 5@5%93 coffAs [HM%@Qd B%S@er LhNA

t he Pres ntext, 1s intended to cover
%?Cééuw%gfm dif RERFTEL oY, FYBER @ EYPHOBVEFS Retre, Spllced, mRNA
roigmascleriptd fom § ecimnaticradiu A &pokd e dthtronRbensms| ted whe usually

pg(%@mvmke Ce%bém@%%ﬁm Pf‘mc 'mma@ghl%a.ly%%haﬁ\@&.p AL rsor

uences that are usua
R S s pEhi9Re i&%%ﬁrﬁéem&ﬂf WP@S%W Yeas beforg ArpeygrimaNg mature
i@t STINDIThese @elts GLILES Ol reﬁn@vam%rc&r&qhdm@)@ﬁa R8s Halled

ﬁaﬁw r\h/ﬁ@n &fNﬁp E g&ﬁ%ﬁt&&gﬁnﬁwgﬂtﬂ?@rQW ?ac%s rgqo n qlfeﬁsgesas

event I enoval

of i H&%&J@@ﬂﬂéﬁ@éww ugedpraseipdiee @ﬁm [reideic opiff iceistiget” means a
en 6iPNbIdcs! ed@ﬁwba\/ﬁﬁ’glé-fc@rﬂbﬁﬁﬂ\ﬂrah&edt ﬂaﬂﬁ:l@fso}l’s@atlaéiﬂkﬁ a natura!ly
) LD ERTETRe - DU RGBT e in G e
HpRl e el @otaﬁh&ﬂﬂ!ﬁﬁ)qayeeé il reture| Thp darmgiuglej ecid gpnstruct is synonymous with

160 Whrhne “cxbrie gt Bas sk Cv'?heh Sthé St‘ﬁJc@fc eghid rc@:ﬁ’@tr@ctnéﬁn‘éhﬂrél ¥ control
occC been nmo ntain

S APl L P s et R b bsoat Pyl o
ot hetatifrob sewenge: iThe hetthuicenircl hequemies) suddfiieddc hareinde include all
cBRARSRE CfhidnSar S HARRQAKATH §d\)é(ht%@eou§ R tHe @ Pes RN RE § SRt de of the

cass tte t he nucl eic id construct contains t
PESHT WF““OEQ%%H%&' SPRGOPS B ediﬂ‘“\f&% FOsde) 18 Pegicigetdp A igee
esegjng rivep@fpepthle. Probenitol senventes dwlud? HuCantrodlimited to, a leader,
p%@%@ﬁ&l%n SEE@enE@f apeFﬁ?iQtsregtljen%lg%ﬁﬂ&grs sughé ap@ﬁéde”s%ﬂuence and

hérein to incl e Conponen e necessar
UGPSCHRPA P AYES s Y Br MIEREMe sy &¥uploppagenogs wW%é’meH@f%f and
taheriptpn® saatrangmtion ison sigkale. HTreanbird ke eqie ney hmyoldad with

hmﬁté fgfetruQE %ere?f Qzﬂoaugxﬁé Qﬁecmg F%sﬁgﬁedn %g%si‘fg(ngﬁﬂg ﬁ%aélgﬁ] 81‘0[9% Btrol
SEF-ENTretY 't

Ricpeep egon of “Fee'&’ﬂiéi?f‘de Swemﬁw@tq qswpepnde
sequenceyy. Pepapt e SeEIeN takedis et meresi ghalconfiguration in

\nB%Rta 'Cgr% olsge%ﬁgg & aH?llagria%&y [Blgc%@ %Fe( fm%hor? Fé Ciatt ?er tg]ti%antog%n%séodtuence

guences
Oia‘ﬁ@ DNP\@%@EN %‘Fh Baldhe %H@tﬁ?cﬁﬁ@reﬁf?‘éﬁ@? e§-’t"%ﬁ6'0§ |0@<’r‘1@qls§eptfde
The CoMglsehuseWeRA aSedTRYEIBe BIHAVicdBg sidubhte” lslimKRES to cover
for the purpose of |ntrodu0|ng specific restriction
sites facilitating Ilgatlon of the contro
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sequences with the coding region of the nucl eotide
sequence encodi ng a pol ypeptide. Operably |linked: The
term"operably |inked" is defined herein as a
configuration in 35 which a control sequence is
appropriately placed at a position relative to the
codi ng sequence of the DNA sequence such that the

&QU&I&G@H@ %QM%C ‘@vh@h ro‘ﬁ'@&@ s%gcgﬁie%:%ﬂé %ﬁﬁ{ge%ﬁ ence, pf its protein

Fﬁaﬁf e@%oﬁfﬁﬁ@dag%sqa fofecroding Paicarriaa seaer@Méﬁztemrsecfaby an open
radtogEmed ehiseguelydbeginsittche AirG eRitlcydod PERI dotiigg sddfi€nce typically

ARARMNACESNS %H@I%@&ﬁm%tnt AoRotfe Qbfilehes PY 0duCt . The
sequence are generally

boungarles
det e 9th§r§pr%ﬁz§ﬁ:entg>§ ém sl ferpsionWAtedes @gusien ipvolved in
thegirmsiciunt bf tie pAllfepstaritcieddomat The lieas ng $BHIEN6E post-

lFaYlQﬁ Et%lngly mddﬂ@tﬂrqe’zr%@g DNHAd %qqraﬁgaicnﬁan? hg%g'ﬁ%@%rht Preferably

nucl eot| de sequerice presst on
%%WF%%@BOﬂH@P$€ﬁﬁ¥M@QEf@%B@ﬂﬁmMﬁncIudes any step

i NvoEy®ehsion vedtdien Fﬂfé)ﬂékfeh! ébﬂte@lf th @mp&!p)@t%% e covers 2 DNA
1 on

PSRy S o e BRGNS F Boeatig o b inventon,
90 ghich is epgpkiY inerhlo aAdidingi seamensmithatProsfde Falid ranscription.

expr ﬁ§.§|c@m BleSQis ORRE i8R, 8€CE&RT hA8n Ohalidae .ﬁ?l%é@qwe feh is
esent Context

5”3%8&% '6W¥%@@PBWMh685@W%aéHTﬁW&“°lo nol ecul e, |inear
or CT*TGCEPT'W polhateotienprbes ebylaideagneat welheotiengarius stringency

BRRERE ES0fn tﬁg‘%cﬁdﬁ\{%ﬂ 4pQ) pep’ucﬁeg?iam Efihi& 84 b%? %I[:t?@y

linked to additional segnents 't rovi
transcription. Host ce//: The term "host ceII', as
Iuﬁé&ED@mamemmnludes any cell type which is

@&%I £ %Tﬁ&gggf tion with a nucleic acid

ynucl eoti de probe",
hy b'Pl adfirshesrer: haspresent ingestiarhislaigarts polgpestidas igaing pntinigobial
aﬁi@fn}dﬁﬂdl aiRe Bk Qoidebiidde domftist, hgﬁef§r@§lf k@Rist bithS8hnino acid sequence

t b
TR TR e orea ROt s e o Rits FiF it
PAGtR-ViR V-R-R-Za R-PEsP, RdpREt Z-F-ReP, EfFé%ee‘htP-XmR%chEﬂ%P P or R-P-
el ahesintz0 DG, m%tzsdﬁszﬂh;@gvt giﬂaemd )L lrfa%ﬁg?x'déjmt]y af%F L vorl

act i es co
pr ef%e/r\eé% Ieaho&?%lr%]?te%g qoﬂge%ﬁ?ﬁgwgg F‘B“ng%'ﬁfﬂ% ﬁ’Efé”ty and where the
PXReRTieX e ; preflreblei apndad, of XPe HBno Xdid agedudfbe Xq-Xp-Xa-Xo-Xs:

wh@r@ﬂ Rende N, Xé_;%rﬁ aﬁd R5 lBSééOtECﬁ- el tzg%&ﬁ? & a%gho aﬁld%equences

A-
P R O PR RO P Ty DY R B b TR PER PR, FifErRei n
PFIR-PZRR-ZB, R-PL-F, Z5P-Ras P-FRZP, R8-P-F9.P-FI3P-FZal, RaFdl-Z12
pl LﬂfﬂRP@ﬁ‘?@fﬂtF‘ y. fﬁ{ ®. LFR PLL R\é PIR.b-p. ThS. Rr\‘/"ﬁ'ﬁv%”af\‘) 58

rel ates \y havi ng antim crobial "activity
WSS TRRS RE R AN O R A
PEORS,IPSR-1-Bf R4-R€°, BFAPAR FaRPd, B-eqire PCe-RXLPX2P XBP. X4, KOR-P,
of X1, X2, X3, X4 and X5 is sel ected from
|ﬁﬂﬁﬁ§?ﬂ3§%ﬁ¢ am no aC|d sequences. P-P-R-F, P-RF-P,
*@a@empow@l‘f K1 - e P PN P prepseipclep IPmRLRIroRP PE RIPY acid
s&&ﬁﬂmwm&RP FRPP RPPF P-P-R-L, P-R-L-P,

P 2]
BT ar kB e BB o P LoD Lol Bl BB
PRaE- E’ PR ':3‘5 Xl B @Pﬁ:mr PR X, - Rﬁlﬁ’e\!ﬂephcal? eeept Ry the Z, ~ Zy
afnPalRPundeiPzV- B, aBsMeffePironViHByRuP of d/ifs Emc)é,coné?gtx %&F‘ LV
P-R|-P, R-I-P-P I-P-P-R P-RP-I, RP-I-P,
|-P-R-P, P-P-1-R P-1-RP,"6"
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|-R-P-P and R-P-P-1. In an enbodi ment X1, X2, X3, X4

and X5 are selected fromthe group of amno acid
sequences consisting of: 35 P-P-R-Z1, P-R ZrP,

R-Z3-P-P, Z4-P-P-R P-RP-2Z5, R-P-ZS-P, P-ZrP-R
Z3-P-R-P, P-P-Zs-R, P-Zlb-R P, Z11-R-P-P and

R-P-P-Z12;_ wherein X1 - X5 are identical, except for

e Z1 - 712 anino acids wherein Z1 - Z12 are

sel'ected fromthe g P of amino aci ds consi sting

F, LPrejerablgatsfipgmpst anr ePer abP gt e1orpRElerBl At HTP @@S’f three,
é(én abe gréfedbl; 6ethe maB o pef- o alligenadal, hivet preErstablly hereeaf X, - Xs
even nore preferably at the nost two of X - X5 are
|%ent|cal nost preferably none of X, - are

i dentr amather Sntodimenot et =ehBad e AT PX- R:-Zts)&R-ZzﬁsR-Zs“RzF £ P-
;Xfa aft:@P Ps, R rRz,ZP P—E—,-HR'RZZWP-R iR FZ@LZER Pr-z44R-P-7 PrR-P or R-P-P-Zyy;

P-Z R,
5B BB S 2R o B s 0 e B Y
E3yre Z4, VEB! Zs Z7, Z3, Z9, Z,o0, Z11 and Z12
' ndeﬁ?@%@tﬂérl )ém%du?'@nt %, pr?ﬁant Meﬁtfbﬂ refSesAk® d%lypéphdéé Qkving

t t
E YO L G dES TR P VPR TSI B S0 PR Ao
wdveseaudrie Xpu}-§paptixdesecdnpr Ks &s X pf @ﬁ@Kaﬂoﬂgpeo@ﬁm&r Fp&-P-R-
%f Pk{-‘é*ﬁ A% N a;?'FdP FORUEAGE KX Rp-228- Fxg—,v-ix‘ﬂ? %5P¥§69 Pﬂﬁ% ﬁ' Bz,

i nd epen dent| y are P- P- R-
pPRZZI: bF’ R B8" FFDZ@ whegeip Zp. R, ZPR. fo 75, ZRZp. 257p, 21 %t 7.
Rdepénni, ardF -1PvRrP, P-P-Z9-R P-Z,0- RP, Z'-R-P-P or

R P- P%%%&her%fghgn%e ar%% ‘no%Br’elaéé tc %giyp%%dai?zﬁawﬁgant\g\%roblal

ndepen entI
epq’qwar@@@ weere dipotiPPRiAes ‘ffﬁ“@”*"r%‘?@ qbb(r?@ﬁ%?rté’f g agnino acid sequence
ROLYRORNL-HE svhBRW £8h aNKi, M. CX DRI, &b an@ By tsvdeteytedmdmrhe gmup of

0 ti des conprise, preferably consist of the
%ﬂ?%%‘%%ﬁdggghuence X, - X2- X3- X4- X5- X5; wherein each

Bf-Be, P-RF-P, R3T-PKY F- P RN &-FéB, R-B-Fb PP ddl FA-Rh PR,
gr»:@:\up fOEfa p-A RS ragirdr $ eorane esL-pP; Prie-R, p R-iR R-PL-P,

L el D B g R e R Bl o B

PPR R PR-FRY,[R-PVFP, PLV-P-RPVR-R{P, RPPLR, P-RAP | \-RP-P FR PPRLR

IL*'PFP’? RPF%! I rP F\PFFL-PR»P P‘Fé—PF& 15’41 Fi—PJRPFb P rR-PRE:. b PrP-RRY,
P-RP-V, RP-V-P, P-V-P-R

\FBF’F?@RE*P#’ V-R P V-R-P "V-R-P-P, RP-P-V, P-P-RI.

P- R- lirs &otHe: ératddPent xpxpxa X PXsRAPX} are RelPetbc Fom Melgradp R amino

gcmFgeﬁi,gate%ﬁ%g{mgeﬁi | - R— P- P and R-P-P-1. 25 In

and _Xs _ar
&EHEét BRFriom-ne g%@%s Fo - %ﬁﬁsrcﬁ Pgefdpgéﬁﬁgﬁgé:{ P, P-P-ZR
BQNH-Bt 7,ng-rof amP-F‘H:’-R-Z;, whEteR-Z2-R, aridé8td;, RrcaptidP4iR- R, - 212

g—n% Ecné5gh%\?z ezp reés?]ld ecPfEcﬁ'n thg%fﬁp B?fﬁmndoacj:’d's%%nﬁtmg of F, L,V

wherein X, - ar e

pent i cal | except for the Z, - Z12 amino acids;
Wher @’ireﬂleerly at el do@rar S}Ekﬁ—otﬁeﬁe fergioaltrhes gretrugmhodt tanmerd three,
even gn%re pref%ra%lgflap@e ?rrostFtWO lof Xj Xg are identical; most preferably none of X, - X
are identical.

in another embodiment X; = X, = Xs = X4 = X5 = X are P-P-R-Z;, P-R-Z»-P, R-Zz-P-P,
Z4-P-P-R, P-R-P-Zs, R-P-Zg-P, P-Z-P-R, Zg-P-R-P, P-P-Zg-R, P-Z¢-R-P, Z4;-R-P-P or R-P-P-
Zio except that Zy, 2, Zo, Za, Zs, Zs, L7, La, s, Z1o, Zyg @Nd Zya independantly of Xy, Xz, X, Xs,
Xgand Xgare F, L, Vorl.
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30 and |I. Preferably at the nost four of X, - X5 are
identical; nore preferably at the nost three, even

nore preferably at the nost two of X, - X6 are
identical; nost preferably none of X, - X9 are
identi cal. I'n another enbodinment X, = X2 = X3 = X4 =
X5 X5arePPR— , P-RZ2-P, RZ3-P-P, 35

2P o B R B By pc@;z?m'ées v

AaeroZal acZ\Qty azcg wihag thezgolyng’cldezyomqge pz@era@y Gonsppt olytE amin
a@i%echd%ﬁﬁlﬁ@%ﬂ& bwsanjmm@ 1 ¥25EQX® NG9, X, and X6 are F,

|L hv\e/lﬁ&%%?!?byﬂej j et dm%eg{ giglamlno atcxgng%ueﬁce o BNG RN ERERk amino
a0t (end- O Gl ahinaetidolisugh aandy ahiereost feer q;@pq,%i@t(pﬁ gay four amino

LRPE b S at E?]%@rfo%ftﬁll%la)émﬁﬁ%sbﬂe ©Oby thhe aﬂfﬂor‘e{élds)a§érﬂcularly by at the

o G HOT BT HER T O RE Ui 241 ACHY R o e i
adidfsbarescddfr-atXs e mbsreinfererect XmiXacks % aad i><ei@re (Sele@ed .

A b-\égF aﬂﬂe_ﬁ@a ﬂqﬂ ﬁtﬁv FaPS#JﬁrP RS- #mR @t: Pt be.mRsE. PfFQItdrFt’ RO t
acCl ds NDS
E1S et Ao FOME AR AL A5h | S B eal dOEe
paPtH, CuFl-BiP|, §-PhyR at-L-RHe L-RyB St RtPﬁbLa?rP{iﬁa\/ FRYSP,(REV-G:P. by
B0 RB.RS. \ﬁ% Fd§)’9 pwﬁ 9% Fw ssae/ @m U@{ RGLALpIH, m phe

am no acid uence - wher ei.n each E
RiT-R-b@ R ')E?,R"b& and” %5P§rp’§éﬁ’"bpt‘” e Fr'opnﬁp P:PERER
R RPENPR-RPE- P- P, FPPR P-R-P-F, R—PFP P-F-P-R,

EB il o & grg;ex BB BB o R B B ang e are

Rt R P-RPETRP
PlpeprRy: L- P- R ,PPLR P-L-R P, L-RP-P, RP-P-L,

e P=RP\R-F R, F—ﬁ =VRRP-R,P-F \9’% Prip Ri-PRREP-AP, FRPP'E)N;/P,
5;;% EFF&Q F’¥>_ EFRD PR FFLXB EL-E IBPRL P&_ rg_r-’?gb L, % rngp_ o
AL P-FP-LFE’ RiPy P-PR-R, P-PRFR, |L-ARP-FPRIP-RLEP-P-R- - B-VEP i P-P.
\RePrd-d. R P]\5 RO Vchg AARIRNQ.FaGPOP- $RONENGR-P, V-R-P-P, R-P-P-V, o
KRR ARG 0 g1080e] B omoh L Xt X0 i
F%P-P%RRFPPR-P-F RP-F-P, P-F-P-R F-P-RP, P-P-F-R
cP'tHe:a a?n ch’» acﬁ quLEen% oth)Fc’mEDFSECﬂDFfWR? ko sﬁa lﬁr rLt@ 819 R— L- P- P

p L E{eﬁraq_yd Fﬁh?’ p@{yp%@h%ﬁSPOTP thepprlgse}ﬂf \F\feiglo& vnﬁ;néeR ﬂv ﬁm‘go acid
2QuePX PXR-R-MROPX M- RIE-WXPer tRe ¥miRe Rid vedReRepf anyone of SEQ
@\\r \chl;SEﬁ’ cg g_a% ¥ eﬁ're!:’ rr!?ant tﬁergof%avhaspgnhﬁﬂd%bhal aBviy: b Bother

|
e Polvn@#@e@ Sreihi] (RPHES 1 SRUPRE s o
01N e MBS ehetfimi W%q@c@ﬁ@wo@e NCEHQ tToNGE@ BER 1D NO:319.
NO 319, arwng glﬁémaym% F}Eﬂfﬁe Méb@rﬂgs'd:ﬁ% AlentidiemBy R8SIRhdenty be

i nventi on co rr se O aci d sequence
Ieci)(skfrwa%L%@mér Xl - X2- X3- X4- X5- X6 or the amino acid
Sequemw%epwomm@fm@&an ey MDskt o iBEQI B NG 3k acids,

r%fez P]lés tf rﬁ L3 Abp %Fn%%f cdg% d@ﬁe‘f@‘%lg{ ﬂbrﬁ rz‘gm})/ %g{) @&Fnb\é'cntjy -even
m@fﬁ@f@f@raw fr@rh éoatm% aamf)oﬁc@écﬁ%h @8 firm g@zfox% Wl%ﬁf&ﬂs most
preferably from 20 to 100 amino acids and in particufar from 20 to 50 amino acids,
The amino acid sequence X(XzXgX4Xs or Xi-Xa-Xa-Xe-Xs-Xe may be directly
preceded by an amino acid sequence of from 3 fo 10 amino acids (such as from 3 to 5 amino

acids) of which at least two amino acids are positively charged at neutral pH (such as

-8-
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Xl - X2- X3- X4- X5- X6 or the am no acid sequence of anyone
of SEQID NO1 to SEQ ID NO 319. The am no aci ds
maki ng up the pol ypeptides of the invention nay

i ndependently be 30 selected fromD or L fornms. The
pol ypeptides of the invention may consist of from 20
to 500 am no acids, preferably from20 to 400 am no

a‘?@z‘uﬁé iysﬂ@ Ezeh@irdﬁntef %’%k%’elré(bfhf 9 gﬁz-%g aE g ﬁ%glgnc%r%]r%) Xa§(4 3 %r Xq- )11 o-Ka-

even aci ds
%851 BY éﬁd‘feé“ﬂ%@?@ﬁ Wdh%@ﬁ'a%iﬂd IAgEENCe Frefre MAREY ¢ |‘~So“|’*nF L,
26 11 helE0: "airdcopratieshya mdarisnhagd &retamml aaid sbyema29attzeh&0o the
' a e 2- Xl - X4- X5
@E@rr&ﬂa %gﬂwggm@%gg E‘%Q{E'e%’ééﬁ J@ _ﬂ%—%&g-g%% d by an
am nEBh@acPP‘MD%%%@h@“@ @FETW%IWaS % aﬂmﬂﬁﬁﬁah&ar@@i M@*C‘Q SHERTSes,
[ASerbb|P Bdbr3istsQuf SanddhiMDaciBgdqténce Ofat W & heddodi @RS8d, elgwat the most

cran 5@9%%{9 Iagﬁle%ost 819 SLI!H;YEJ‘E é’ns Ccﬁ‘e ,[Eged %gor ﬁ‘r%‘é?ﬂ?r%' ofge]% r(ot %&é} as

or “his
@mpﬁéd étthé %@m@%&emﬁmﬁxxga X(aéix-@% QB P4 K- KR 4485 0*’ the amino

2 eX&ecﬁ% e ot epiNy:1 i Saedad b t he am no aCI d

se u

: e? %V”B?‘%E@ﬂg% Uit el ool e e o
ss@qaremcetercweraect/{aomumv@gttdass of\the @rlmraptde ofmprikieg thriamino acid
ﬁﬁ&éﬁcéﬁ%ﬁﬂ% XX%r %ZXQS@'XX& %?or%e 291113(;0 c?géqgéncé%f 3@0116501‘ SEQ

| nyventi on be an artificial

'9 é\ﬁ gﬁt%’fﬁ(ﬁp %Wnﬁrqng 8§‘b0d”}3®é?fépea’5‘f IpRENR AEd gianaggfre of a
raindrmatuas ittdt sequeenetvetanato draissuastitttibes thaisb rbhsigréficaly gpffect the
f@!Ex é Q%/Mﬁﬁvﬂy Efwg ePr%{éﬁh A et Brgetyﬁgazlgf oPB to apout 5 amine acids;

Stl uti ons etions an or I t1ons of am no
sgta;l geingzor cg@ﬁﬁ/éfeéramqi gxtﬁrpf@ngrﬁu%asaqﬁ egm% U@ﬂ% @gethionlne residue;
XAmA2iKG - pedtidéSororp XK abX®- 325X siKBs X6, a @malt Beer@ihiiea: faciitates

(S
RS GAp e RSy ShoBE AR e TP oy o
Pjoesicantrar a7 4 ek {IES: known in the art, such as by
si teEﬁanp%@tcﬂdfoﬁsﬁaﬂﬂ@m mtsta@@meanemmn meegrml Ma@ptclaaheno acids

(%{%Eﬁ %@e&at%stﬁg\e acr eaménrtrj] %cosgglﬁtgmlsceacz% %néég asg?r’uc ac@h golar
afinoSE@s (dlwarNee and @P@E@Q )DyNORBbE:. aning emmie (leufﬁm@dls@i@rfvtne(a\fahne

énB%wétMﬁﬁL'a%nat:@@rﬁ@ Ak qpr@mwm@ @y;@op%n and mo@mé) and small
nat ur conservatl ve

Pt oy Gt PRR e g PR AHE 16 ROy BheF gp o
ceotrilyiattyr tof spehiic prtiotyeirenknogmitl the dié brat 4ro dsscribapipioc stamplegby H.

[\gég%gt gnc?@?_::f%ﬁnﬁfggﬁeﬁglbd@otem§ MRdzbe@if M0ss, Mew York. The most
R e Es S0 A, PHAR PO, FRRE: ASER, DR,

%bfemt AlDAR Ser/8ly] Tu@be, Ada/Pra, lgeRld, Aepdbemsewife, LidYal, Ala/Glu, and
gf@'}Jést\&; 9§thewlﬁ'ré‘vb£é?‘t' on by changl ng net charge or

unction, such as a -histidine tract, an
ant i Getii lwersping spwodeny o hﬁdf?\'ﬁ@} Oa R PRIne 569 SR FRT &€ chpuch @
rQOAS ShY axtelpheslmdmmlcmmmm&s ar ehanpdvbegtideh aregaiewp. B example
agﬁiso Cﬁ%ld%mar%gs ﬁ'l%i/ gec, per%ﬁﬁegi' wlhtaﬁmpllo}éesfhg%gﬁm stlabﬁ‘t% bﬂh@&)&speptlde

aspart

wh &lter tfﬁﬁUhﬁ@&bﬁP@@]‘% M@tcaﬁwaes&%még%wag peYe fike.

hydr ophobi ¢ am no aci ds (| eucine, isoleucine, valine

nd nethionine), aromatic am no acids (phenylal anine,

nd tyrosine), and small am no acids .

(gl y&i Heermilahpiteision 98 fermelvagnddasnif diminreion maY péielle cepsist of
0B 1 Aorhien Scivd belerabe NEd adibe gane eadekiyivad-1 Bambd @cids. In one
specific activity are known in the art and are

descri bed, for exanple, by H- .
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Neurath and R L. HIl, 1979, In, The Proteins,

Academ c Press, New York. The nbst commonly occurring
exchanges are Ala/Ser, Val/lle, Asp/du, Thr/ Ser,
Ala/dy, Alal Thr, Ser/Asn, Ala/Val, Ser/dy, Tyr/Phe,

Al a/ Pro, Lys/Arg, Asp/Asn, Leu/lle, Leu/Val, A alQdu,

and Asp/dy as well as these in reverse. 30 In an

i [ odi fren i nventi n, a
SR DS SRR bl e P YA e 10! T snothr
BPRPEinEst féﬁ eripdla! prieopen coremisef a kv 0pb¢>§2ﬁlé®t318@e% siteeas will be
&rih@r QldherFKHoweXra@pdr@'errecﬁ%Mm%t %ecn@éﬂﬁﬁe SRNAsiBe s 2 peptlde

e.the.thermal b|||t
BB Geos Mo (PARBE A o SR b PR b pop b Smine
SEFingian wwgeemtewéﬂpﬁbﬂowm saggncan EAEhEE, [DEkand DB5
N-term nal extension An N-term nal extension of the

E !ﬁg)eptl des of the invention may suitably consist of
to 50 ami no acids, preferably 2-20 am no aci ds,

espetked $itps IsckSe.gmMethode lnd@zyrhasiogyn\e)l 189 e2imipo diotdiat, Academic
FN-eésamn ’(b@b) BEPbiGS AR E%Fe%%ﬁ%e%&l n@'k&pﬂme é'ie% are di-

%rpﬂ anot her ~ enmbodi nment’ t extensi o
%”a ?ﬂiog%f’“asﬂﬁ%&? 6‘.%\1@@%2"@131 feencchaterpagiee emtpeptee Ewcrdvngwesm
defthenedurt wgidner sdoed poeind.n a preferred enbodi nent the

N-1 e\’rg.erﬂ@r, &Pétk?%sla%ndj 3 k@xﬁgﬁgt(sk) Rave. ﬁoﬁﬂghsgge% beé-zn shown fo

| east two am no acli resi aues,
%@B@He &8egh eNﬂCtPé?W??PaP*’OCGSSS'é&taéﬁ%ﬁ orv-Reidsr Plsdvage ekt restilting in
:hdﬂ@sfe@b!b@megeﬁﬂweiaces EAE, EE, DE and DD. Kex2

sites Kex

a5, oo B BT e e’ Shpoka hSUHSGHS el e
@F%@EM focwam @ﬁ’#é@@éﬁr@ﬁem opsitthadinine INoigyial axtensicox@suting @ an
Stihesbar @[y@bgﬂdé—@exb@&ité}]dé@%%&béﬁs@zﬁ‘ tcSthd %%tu(’é pcﬁypeptfde shown as

eavag sites) f pr Qs i de, encg

e R P LI A
df pyene PIGIFCOP ND kip@EGIDING:B19. a kex2- 1 i ke SI te have in
certain cases been shown to inprove correct

ﬁndo ti dase processing at the pro-peptide cleavage

5 ng in increased protein secretion |evels.

15 | fihd odypedintecftheafredehigmientioa rtsb driuda Besd ;bai)jpemlﬁ}esaerlm?able
str onlﬁ:%?&gedtxhé%qn %hlt:r?aﬁo@r%y b&lyp‘e?ﬂd% rbefusegoiﬁﬁl'em e?rﬁt?(us o‘? tr%t& &inus

cl eavag certaln ositron I n
OéifFéﬁng%ﬂHd% %fs”ﬂﬁ iYsRgen 9 Béf?gmawt’fh%% rolysed p%?@}ﬁ@ﬁmr%ﬂ%d by
fiotrigng rext@ndedqiance darpanbsion tieteohhencoditd actpo| pepepitddas

5‘9% %q eﬁﬁi@%ﬁ%n%&r«%&%?%@%&%gﬁ rﬁ&ntﬁ% ‘Pg%hr?%eg(forgroducmg

R PeAtidaSEry kR e g, WEMeiuer fetimtoe C%{Eﬂgﬁqgl@l}ces encoding
tROpoNPEPicbdes tEheepateypapicdes ek ckiessph es entiuidv@Nbb@ibe is
uﬁg%go$tgf$f§%esahg%ﬁ%q&% gé)n%;gtrh%g%r or cleavable fusion

er polypeptide is fused at
the N-term nus or the CGtermnus of the polypeptide

P@f\m@dwude@\ée@t\mmnws@uérroa@msnt thereof. A fused

pol ypept i de. | roduce

Sequ%neg%e Str mé/enPon ?Iso re(?a(t %tP 81[}/9u eopo%a%ﬁ\dngaﬁéw%%ogge sequence
whish gpesded idea p@ypgptlde of the Invention. In particular, the present invention relates o

polynucleotides consisting of a nuclectide sequence which encodes for a polypeptide of the

invention. Due to the degeneracy of the ganetic code, the skilled person will easily recognize
that several nucleatide sequences encading each of the polypeptides of the invention may be
prepared. It is well known in the art which nuclectides make up codons encoding the amino
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nucl eoti de sequence (or a portion thereof) of the
present invention. Techniques for producing fusion
pol ypepti des are known in the art, and incl ude
ligating the coding sequences encoding the

pol ypeptides so that they are in frame and that
expression of the fused pol ypeptide is under contro

nd termnator. 30
%ﬁs%ﬂﬁ%ﬁﬁﬁpﬁggﬁhﬁkﬁ rgot i de Sequences The present
i nveﬁf"’? Bigselt gyertian a‘ﬁ@ée'%t@iﬁ tp aPlyRGePEss aie's efags Riggraents of the
Mied ead betReSRE UGRCR-X W & X SnEEHEE-{:06r tBe ROINRLEt Jedance of

LI 15 SERYSREL OB clNoRREL Gl Bl BRBAGSERM, WMEDL 0.

dés consi's
B GONEE0IRES eSha éwmt!@ssqqéqmca Wb@neyp@ptor G@%WOEGIQ‘@G@,SFW the &'
élriﬂ)(be’teh@ﬁave@d@q deerddhne degener acy of the genetic code,
LBEI ngl ! | Zeoggee%ezqﬁgné:\émmea r)édr e%?a%?ar% e éj)nltﬂ%l%FOCS \{/ees(rjuased in
Wewwgiwﬁr@aﬁq @wcﬁa%ewcie@de paxueape ffom ¢ng Io\s@tupn %rﬁod/kﬁfﬁr‘?rﬁ site

{ies Akt pahbShaluE ITeetioaes pmé@are@ pnawd@mteﬁjmcanﬁ Gotgn of a
es .0 e ln

bt Al o hgrlE VBFBre E0gRbale bRt o o
v Fredimesh tde vecioa ivisptls aof inchreoratiom of Gredefanbiecfuepioeistc a host
XA v?ﬁ%t’@(%ul}ﬂﬁlle Xopi&d orXdiond- 3K hudRstid® se@lendd @i H lré licdkbdThe

S T T R si\mlgy@gi?am@%’ogpg,@ or sy

tohéinploing thecdokot i des is a nucl eoti de sequence wherein

one @qifRkig, HUcl.eetiddd %@qu@ﬁ&@n&%g% pclyéé}ﬁé@ﬁf 1R pr@éb@llt invention
have been de nce

B0t 2 B <Taa A HIGIOR, RGIPEOLITUG Tawd e amino acd
genete thaéhgd Alcleadt mge tsubsnfeilcmc adietion haed/nlu mhatdn @kecompared to the
%W?{‘f g%qfué% G 2_}(30}%3)? é?%txo-x X4dﬂ( ~)f Bretﬂé a%fn%eamd%aﬁe%ce of

e repro ed. ‘The oni ng procedures na
IUYE VSR &H é“.oohmaﬁ%@ ﬂ%d\ioa%*.goﬁh%ﬁ aét*ffe‘ Eigty gy differ in some
dngageredvacioomp the SioRgertideissiated Bat ite satse guenc e.ge natdisnigat differ

|F1 Q&C%QE&QI%%E%SMB}H? %@{tdp@rﬂurgfortf{ehﬁe fragment into a

ncor poration of the reconbi nant
vect Brwi Fﬁ' 6%?’%‘6& thoi@eF‘f'”QW‘{bF‘é FHues P ”?98}3?%‘%”30?3“ be made
@lsorese obgitrizecrice i@ atd dectReqiche enamclik dne st pedut b ed. active

pU‘ ﬁfpnﬂé‘ CI!L i éﬁnerez?ﬁl‘}‘éﬁ%g&nw th@eacfﬂf ity 8F QPi'HQ %lgpeﬁg%o% the

etic etic ori I nati ons
rtt‘ﬁlé?féiefseqqﬁscmfdﬁhﬁ ivantiop, naf‘ﬁftheéefﬁﬁcﬂr%fﬁﬁap‘bﬂ &0k @girghiegnodification,
RBCadiungitaion ohyy e pichtied atcotdng tcppresae!nrtes kmnm theart, sw@lyas site-

cprgct c?%%?aga{egls o?ralahsng éaﬁﬂﬁ@%% er%fsls%?] ﬁpeo%h 'angHdC\}UeEEs

as at
@ﬁ% S;ﬁﬁﬁéﬁe ?%t*io%wOsébli@fhedﬁteéﬁﬁfh@ﬂ“eu ﬁé@#*?ﬁ%ﬁe é[ﬁfoduced at every
el @drgto rdslige nand Noleass, éncslﬁélwnl&ﬁSmMn%Rd@@b%(éreXésted for

an{nnigrﬁg%g?g(; 4_'%%5' n% a%@% ?ﬂ%&sﬂ% %%‘15 C@ﬁ&q lt'oe%% acﬂv ity of the

"a‘?quUfBI gitasl of \egipgt: ﬁﬁteé’zm‘r@TWW@rcap r?'@d?‘?ed%m@%lbﬁé@fﬁ@@ of the
MRy~ dfﬂf&ﬁ%ﬁah%trgﬁurﬁp@ﬁtde@ﬁmh&mbﬁt Q_@hf eOihidues fBakhidlk@r magnetic

rg%opiar\tloletev?lyg% c st%scigaagk)? or é}a oa&w E%t{elllnéln(segpe§ hgé Goiet al. ?992

ke 385 ajfifay! enBmitip et h?bs é99§k rﬁlﬂqr@?{ﬂ o Maldsalag Biologh gE4's &%&19041
WRdhEi &at 11003 FERB | berdEdess- em)lt side the regions
(r:(relstj Cal hetr oannucpe?tzdlé gg{:t]uegpe e‘%eout inga pmrpepﬁrge af tﬁ pregen't #n{fentéon may

he modified by introduction of nucleotide substitutions which do not glve rise to another amino
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pol ypeptide. Amino acid residues essential to the
activity of the pol ypepti de encoded by the 25
nucl eoti de sequence of the invention, and therefore
preferably not subject to nodification, such as
substitution, may be identified according to
procedures known in the art, such as site- directed

[ n|n
581‘5 %%S%J%nﬁﬁﬂ ;&e% %%?@Mh%gtgg%c%%%glﬁeiﬁé@ Egﬁﬁn‘?ch correspond
t:p@*selcows@)ﬂge ¢frﬁhet ltoet qrmntswrzﬂte@@ﬁ i Badclion Af e omsnear e
intr cwl@l Gr&@da&mz@\fﬁ ry mu@sn tikty Ghey nGhkutige dedi@Bed e ekdhabdie one

nuc‘ f: du fi;:r’ ano%r nuct?eol;ﬁe Su' t %cs%{al%%dt @D%ﬁg%&i{%&gd r@iptggenems using

teste
awi d tfv%@ﬁfﬁ@@skf‘pwatm ﬁuaéirte Pﬁ‘i@%ealv Uﬁ%fU5tlﬁ§‘ean@qe@ﬁifﬁnyd$h tﬂﬁé% a
mb@@bb a;tou@a %ﬁéﬁd@é oﬁmhs&tcﬁramta-aa%wef lhtﬁieetra’iﬁtm@ﬁyn&@t?c primers

%‘ﬁ‘f é@gd}hﬁe Sfi’ gag{):ﬁ/ igonuclea éC{ Ip rTr]n%r% de%c)t} g%mcphementary to
viobiiei daes <a‘sth¢1 uﬂt@aﬁxtmgﬁ@ﬂm tempesd o aYries Analepsi §f Piuv DNA
l%‘?éré?s%l @glhé’ci?;ljﬁfat%ﬁ oPROLAREE iathlided phelid tRGikRRegg&ednicks is

o
%%ﬂefa?efg'g}iom%‘iﬁm%fﬁ%@fCywee ShkiFafo gy o e e B o
B6thNted] anvelirenahethyldted BYR to FEES tHeatateatas DBOJemBge @49 o select for

M?irat%?lvc%ﬁta nflg RLHHR0Ld B8A. S(ﬁﬁé}%%@d&ékq@gwﬁ]% fe R@LP RS b8 Esed.
resent | nventl on

R B N T R R A AT L B
gxvession gel Ruoifiaiot h@b-18 no - 11 aci d sequence of the
pol ypepti de encoded by the nucl eoti de sequence, but
whi ch correspond to the codon usage of the host

f ed for production of the enzynme. The
i nt r gtaiptesomn ireéntan mab adlatentoinatleic btié congtli@otdnthesing a nucleotide
§e%g%r‘%g GF pr@%ﬁ{; RS S0P B&rab'iw&h@cg{o' &1% cfr Qﬁor@ ROLREEequences that

nuc e acconpl 1 she di rect ed
Wh@“@n@@f%a%loﬁéﬁe BOdéﬂﬁ?yseéffJertcﬁé” rﬁsF‘H@H@ hasofrl!l Freief francitions
amkmmﬂammnmuhaanam&e&ml is the procedure, which

utilig Zﬁécje%nc?eug&ru%ﬁ%{el &Qodx@OHbdogpé&ﬁé%g% PNGY 8GERXon may be

W th an 1 nsert nt er heti1c priners
@é’ﬁ?%ﬁ’ﬁ?ﬁ ing verdy efesys EoPravteden sspressie &eupgkxPﬁPéF%M%“kB@am of
ﬁiéhﬂ&écﬁ de eafln@osipl enenhsdtiontifio 20RPAS ke bs tdesirds wfecsssary

efpe M seéfeea& G%Arn&te g{;@g uvbfremgﬁngf ngﬂégxdﬁe%ugnces

porat i
ﬁﬁ*?’%fﬁ@mbéﬂa “é‘{@éthﬁq‘sa%?ﬁ"%i' k@@‘iﬂ‘ﬁﬂ%% st agger ed ni cks
i's tcrhge:raetrcﬂitseghentfmlnie@vwmgn ta@ﬂmafaaat uromo@ycsiehmpe t hewcleotide

ro uct i treate e h
ﬁncF ath](gd is re her nwnéeﬁ%s é?l for\cl}@EN% n{n ofg% rﬁl'clebtﬁ:le sgﬁuence The
praiﬂéiﬁ[ %quwcwéfmﬂ tg:[nécrig‘mg}aktcgn’tgé p@@pn@p@rwhlch medlate the expression

Butat |p@l?pe@)@dﬁ aT H&l T}bg:m‘ivwﬂt l‘ih@;Bl 7 GnPNAcle&ddb e Beque@e e dike Sshows
gg%rga I{,ptlox}al an in thn%s cel of ?’g%% %rgd dmg utghtg%ﬂw%gt%& and hybrid

nUcl'es e su
Fgmdtegt aap mamg:gl obtpm@{i o 9BRgsr @g@p@g, g\ﬁrgceliular or "intracellular

Ed{'}rdef:)ﬂd@@& !h@ﬂwo%wofo%é:smﬁeterlgfégd\ké% 8k Goshednd Constructs The

Cgﬁzfﬁ;%élé}s\/e tla%]glpﬁ%noter% forl cgrg%tma ! ?ranscnptsog oq ’chet Iquclem acid
prelseht ofi thy ersspringpémabngcipliynik eﬂdbaCé?ﬂ@*n@Sb Pe”nﬁfeethe promoters

QtQﬂqu onSRE UL BEESs: Sddn, SQépl?cﬁr%eJ éb@!!cﬁ?épéﬁ@e@@n@fda@hbe Bacillus
uence in

i P Ge g e PR AT e B PGBl Bocles

Kearuibbreophide redogeeitceamdase ogfina gaay o | BasEit |a@é/0fwﬂefﬁ%@7s alpha-

present invention nmay be .,
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mani pul ated in a variety of ways to provide for
expression of the pol ypeptide. Mnipulation of the
nucl eoti de sequence prior to its insertion into a
vector may be desirable or necessary depending on the
expression vector. The techniques for nodifying
nucl-eoti de sequences 25 utilizing reconbi nant DNA

hod [l kna) t | . "
%n}g‘/ﬁﬁig ﬁ%@a@%\y}gﬁ @%ﬁ’@%{’%%@%?@%@gﬁg?rg &gr@%@ﬂ@ suptifs xyIA
andc kedtdedes, sElqpeherotishbghriacmresc ggrd A¥da-Bymarothogt al., 1978,
B:8kdech@ oraiPNERRLIMEa@imyl S cRHG: @RJal Hhe 3$§CB4’@|17)C 8s wglhﬁs the tac

r onot ence contains tr on
R ke e Bl aeR M By Ry S Rbres usa so;
Patsy.pepherdeomdiye oy desstizd imdysdhe pentwnsrfcmm gobindeant bacteria”

%HM%:UMH %BDSMV\@} @paﬁd :F}E%Brb&téfgﬂalga@%&ﬁré{ ity i n
t he host ceII of ch 0|ce inclu truncate

and FYBIRG OB 8ro8 0 ¢ r?{ﬁfid'B% "%E%Sﬁ%loff b FHeg@ﬁ% acid
@nstodis g trextresastahtenlicar in arfilamebioac@hyalhest celpak yppeyptiérel elstained
R b h@FeAa@@IAQ&&@s%zBﬁmogn%@y RABmLAE st asﬁaeu proteinase,

es  of sui ronot ers dlrectlg?
/ﬁﬁpﬁ’ﬁ%‘k’ﬁr iNSEl SRR 3IpE- arﬁ“l)/@ﬁ%l asngel 85 TG stiU cleglep flrpgyamylase,
Mpegtind narventdpenjiue apeeirabiligvampase (yéd) eRiialmuhoshichef lipase,

xgé.g)le}g}ﬂusar gﬁéé‘%u&ﬁr%"gh%aée ga FQMJ@ J)ﬁgef{rﬂ{-}{é‘ 'iangspﬁate |§<!»nl15rase

ces ¢ I col or agar ase
f’(‘sd’ﬁ@!&ys nEang |aa§ar§*%%te. 1ane fueais e@fﬁ&%ﬂ gfan ng%@@ease (WO
Bawirkh uss héichent ianapiprahdida amidas ehegebRote@Mt) the genes for

Ty o TR ik e
@@ﬁ@mﬁéﬁy@FEdBﬁﬁWNWU@"W“%%%W?W@rnls peni cil | i nase gene
(penk) a yBachbdt UtﬁseﬁtUbtﬁah’bie&s ¥ lobtainad dhons thBggRB 66, Satfhromyces

rokaryotic bet apas ( f. .
SR bRl i AULT! “TRSR GRS, (LGBl B
RISMITBIYOBT 27 -BIEBEIpe asalwéﬂp aglebyegearse/ ojyFomterege3- phosphate

{PeRaRhaRt (r@kp/che§ 3andPB§t@@aﬁ‘§’rh}Ft9§ cObvitihe SMﬁégﬁﬂ@%erate kinase.
Furt her,

ade of
S Gniot tronye TSR e TR ~{REHHES by SPPIEY ez veast e
¥28c68bi nant bacteria" in SC|ent|f|c Anerican, 1980,
242: T4 SMrol ?e@{geﬂ(:@ RATREORK 5 %blta%Ie traﬁ@&@t:orﬂéﬁﬁlﬁator sequence, a

Exanpl es of ? g %LP ter% % & gg the uence is
Steﬂé“‘f%%lﬂ?"ﬁ?ﬂzc? éffa He “RulI'EMed ctfacS“SC”E st rut's 8?’ tHe
Ereeby titked iy &etd emines of td huakrelite sagehemembdivpie pelgpdptide. Any

1B Gn=t QARA %rf%o%taﬂh ﬂ%%ostfcélpcﬂ"cﬁc?@ r%/ri}%?us&ﬂﬁ th‘é%ﬁ@s%ﬁt' ihvleiSn.
oryzae TAKA a

pr ot g[e]f]eé@g terrj}@ t}g@f{%rrf&alnfe'n gspﬁp Posh&eg? AL osb%med from the genes for
Axdpphydia mylkaes EAKASRIgY Mp@g}rmm gé&er auiahnytaab| éspergillus nidulans
ﬂi@%at@@%tt%%@ Asp@?@ﬂt%r lgdjér IaiHﬁt’a DLASHAR! aASRREAIN bYSoorum trypsin-
awanori gl ucoamyl ase (gl aA), Rhizonucor m ehei |ipase,

K€ PGPS 1 us oryzae al kaline protease, Aspergillus

or yz &esfdrieil ogenipdias plvat wasts boser @le, are Aprdregi frbasthe genes for
@cgwf&%eﬁgﬁéﬂge%%se afd:Ha Eésuéé}“é?/?é)é\% Fb?t%é{fm)me C (CYC1) and

Si n- pr ot ease
Redh %"wfﬁ o%%vgfae( g yﬁvéP%deo? P*E%@ha&’r oﬁ%‘ef@i’%@”ﬁ %*F?é usefui
tgenesord for yeb5! hasipetsgir bessritret e Romawt eadi., amzhawaawl ase
and Aﬁ@&fﬂ%l sle}iﬂj%nc?er %5@93& @%&mm@m@g%ub%n@E&ﬁr@%a!ated region

and pronot ers thereof
qfnaﬂam%éwmdgﬂm%r@@tf ar ”ﬁ?sﬁ‘ﬁ?ft B¥ §“ea*i‘°ét 68t dN% defey ehprence is
drebgenes tf ok sSaachar arycesieotersesicsceaencetiag s eolypeplide. Any
(ENO- 1), Saccharomyces cereyisi ae gal act oki nase

(GALl1), Saccharonyces cer éVf i ae al coho

dehydr ogenase/ gl ycer al dehyde- 3- phosphat e
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20 dehydrogenase (ADH2/ GAP), and Saccharonyces
cerevi si ae 3-phosphogl ycerate ki nase. O her useful
pronoters for yeast host cells are described by

Romanos at at., 1992, Yeast 8: 423-488. The contro
sequence may al so be a suitable transcription

t ewmizmapwro4sequence, a sequence recogni zedrbypEohoBEcs

E&let stQetRr mtn@tf&ch&énmﬁé Héét %@1& ofTa%[cE ShdY RALRH in the present
se uence is 25 operably linked to the 3" term nus of

¥fe'%Hucl eoti de sequence” encodi ng the pol ypeptide. Any

t er mPnadred ledaecHon Barhentres ifiggal hosincd 4 erehaiddined dtom b genes for

,%bg FfBs S@éehrm %ﬁqgaéenanh 'A@pd%ﬁé %BEfaﬁsr}M(%%tph%hate isomerase.
erred termnators | anent ous

ceI | SRl 'BHPE Hedatieth CF'IL?ear‘fg arwrek g ¢ As@%%%sdm %ﬁ%ﬁar omyces
arysee TiASscantylNage, Saspengyddsusenvigar YHhucpmgltade, kinase,

é%eﬁarr&wckys cg,qug@n%mhm%r a%bat%cé%mr@éése cerevisiae  aloohol
Aspergi’l l'us nlger al E@UCOSI dase Fusari um

ERYLpEETH LT F*ﬁ’deét?“‘i’%f) * fiyfragebace BRERGFéd

t er mThatoitrs! deglienyeasay abosd s p@jrddSnymtlm sﬂmhmca etdsdoneme bharably
%@&?% ftl'%r 3 éﬂ'x‘ﬁﬁlﬁagp %C%le&%@eye'qééngg a%HqJ\l 'when transcr[bed is

accharomyces cerevisiae cyto C (CYCl),
SaReE Rt %é%ﬁ@@P%V?§@%%“@¥@@@W%Pa%ﬁVdéﬁﬁmﬁﬁb§%ﬁﬁP%dmRNA
Aehieeggaaseequehderhidsefudtiond B hvat @fl 87 dhoice yenlsd used in the

Qgg%tﬁﬁégﬁ%are descri bed by Romanos et al., 1992,
he control sequence nay al so be a suitable

| e ad & fef@f@ﬂ ushaenyiatiqioierveanas Rt BamerdegHsotngabfiosh sellyra obtained
fedth G igSneks n‘fﬁﬂ mtsﬁﬁ?@mfso&iryﬁaé aT)ﬂSdAatmngﬂﬁBebsté@i[d@OSlgerC@ihdoamylase

A_s e.;,cr]:x.‘ Gaa8 gf ;Fms zﬂwlflhqgn(flg ?th%%ell’:&%hym 05( @Egrgmt tg’ﬁg nﬁlﬁa protease, and

nus 0 e nuc se uenc ncod
ﬁ@%%ﬂéﬁ@%ﬂ@mhﬁﬂwﬂmﬂigimo 2005/026204 PCT/DK2004/000606

| eadQfsefﬁleﬁﬂ%ﬂ&%lahmﬁedu&é@l n&tyen alost Fellk ha?e bestibgiety God and
I nventl on.

%WQPPg%yppéﬂéygb%%VBpﬁﬁéﬁe%%%hgg?ungal host cells

ar e dbt sdtnvedseipense iy afjerves fior! PeRifreringl regioroihgizaees for an

Jﬁ%&améq@&%eaﬂ@d% ﬂ@rﬁzdol thinirills @ik @H?pe?fde%&@ dpbasphah@ded

ers S

GBPATHE 1 FGnTy R GeRBL oL B ST Ho Brglce bt By e

m@b@:@@e@t@ﬂ@ Yy inSaedh apriniy & eignd eprlige spdies region naturally linked in
ﬁﬁ%ﬂ@&@lgyf%ﬁ{eaﬁ;@] tkd BERGRNt of BRCGMAY RIS Qhich %ﬁ@dbéﬂh@%ecreted

;gtléyﬁ) 8 Aot or 3—@%3 42 1{1 nyc r? Ceer EvL 3 aae atal asx nal peptide

Ot el Tedt araan o e fralgka i Gl i ek
¢oADEZEBAPYhiciTseforegnt te die ditjaesaaenemy halfcsr@lgfb@rgaal peptlde coding
:@85'03(2%@%' I%Ebl%ﬂ ﬁr%%’%c&dln@ ﬁ@%@éﬂe&somr@many c@rﬁ}aln a signal

| Tnked'to the 3' ter nu ucl t|d 8
SIS, e AP Ea TEcReh o PLCtran SEenFopRary simply

hpate ¢l hat@s! sigrsi gaptidet amdagideg)«m yadeino & n@ane@lsw@’c@ntcej the
ﬁcﬁ}%gé&ié' pigge\@ﬂ\%y séﬂéf ? c)éag&ﬂ%él ?gg!oﬁnwﬁl@rqléﬁé@§ thieGhessed

t |
FYPEHES 1T BSORP S PHIHDT < BPErE) L oborAETa Bhoresent

weguances for filanentous fungal host cells are

bt il a e
'(I)' AKZIEIgg&Iv% égnaﬁ ESQFSTHE IESdnggﬁrg.S?“ d f@ur ba%ﬁa%ﬂ%'s! (I:elh@ @M< &€hal peptide

wSife F?jﬁ'qﬂﬁ T o R G W%@E@geﬂaéﬁv’?ﬁnﬁ%”’%

GENSPOTIMILE s dimlidsk GBap;ﬂLmt!:efm!éqrmamdb’ullsm Bacillus licheniformis beta-
lactamase, Bacillus stearothermophilus neutral proteases {(nprT, nprS, nprM), and Bacillus
subtilis prsA. Further signal peptides are described by Simonen and Palva, 1993,

14 -
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Aspergil lus ni ger al pha-glucosi dase. Usef ul

pol yadenyl ati on sequences for yeast host cells are
descri bed by Guo and Sherman, 1995, Mol ecul ar
Cel l ul ar Biology 15: 5983-5990. 20 The contro
sequence may al so be a signal peptide coding region
that codes for an am no acid sequence |linked to the

@)E}OB@,O&%%@%@Q ﬁ@l ypepti de and directs the
encod ge ptide into the cell's secretor

pat h\?ﬁ?ﬁt Verﬂ%r‘a PERaPRICOsd {9ione BafiRgje e RSt Ceﬂffhéf e the signal
mepidee odding eregieciu etaieedrérymi thd geiedst oy A@mg:ms Norgzas | Tal amyiase,

Replinde n@@ﬂlne&ra{ ejgay%ee n@%@b& yngfe; rg,@g set RADSHALF Wepei

rea ame W regi on
PG RGeS e SaRrsEaties Porypeyt raa@fnosa ipase.
Al t eteitli vighay , pebinies Sfor emabt dfost kellscadi nigaisel tremc thenggnes for

?&%"ﬁ‘érﬁ}cé‘s %brgp@!ae %ﬁ)ﬂg 'faQE)r i@ déaﬂ&_iaﬁo%%gsn cg}‘gws%b 'in%eﬂfase Other

or el uence oreirg

ept i R?BBqErF@dm @@P%ﬂrﬂg%%‘@drbéaem?@é oo 8% e

codl Mge apqolesqencoesy NotbeRghspefldeo@Qtegibmthat @bgral an amino
g%%cé; g%&tlgtgedraﬁ gxe%%moAgrEﬁ% g %H S)Jpéé%c‘d% hl%e reﬁuﬁang pc% Weptide is

ace
lwawu Paf P@P@fdﬁ’? Ob@ﬁpqlwpféemrﬁgzyme@anomsqmﬁ @.ﬁsaeé rA pigpolypeptide is
@nb@mea&e@ r-e4 ican mef cdntigted Qo ROhMRAPEEWRE. poly@war@by caytic or

e?tjltc%ata%gttco 2@3\/&1% OP %e dpeap{3 c% 1p oIy V\fl{]e grg%oqygte%tide T'?ﬁ ﬁl\.lc\}ﬁ )}Jtigff cgdlng

Tt 678 A
rﬁ@@ft mgiehq otﬁaimaﬂrfmnt@e BRyes b Bagiéeh Suplilip ﬁ@almp @é’ﬁéﬁﬁiﬁe (aprE), Bacillus

dBMRREItRN pro%faéee@bm es@b@%lyc@e&trdvﬁ%e GOHR RGF, a%@mﬁccfr Qichei

asga&l%protag%s[ea?nﬁjeﬁgyc]e Iogﬁ@?rﬁ éhe%0ﬁ§f1£§cg?seé§% E'q% 3 odi ng
1183Whﬁ@| oggeatiabprepigd ansleoropBpliie [réaipns agbpresent at the amino terminus
e?teﬁ%l @fe"f@r@b}o?(@pt@é Pé@onaﬁyéc%ﬁ@aed Bast hd W amino termmus of a

|
THEPaRREE, AP LSS EAPROMET O 1R1C A aarrule s o te

peer@aseson( nprT, nprS, nprM, and Bacillus subtilis
pr sAy pEYLED %é de?é erB]@ko 428 Pédu%%%/ %ﬁ@en@%néhbﬁ% by r%u@@&?& the

and Pal va, robiol ogi cal] Revi ews
6587 Yer FUREITE "Lh R MpEBITUS ot BLTEIRS o vy
dysthrasrenttiogs whiamgalse festpresidnof the getehte bsitgmal on qpepin rdgponse

tGQQ'c%séa?g;lr %?s;é%bts%ﬁl%d .Maam_;tth@ HL0RS Ok réﬁtﬁﬁ&rg'dow&md

Zae us ni
Pa%?‘ﬁ”&@ésys’[?@ﬁ é‘rn%iﬂ?al’yﬁgc WSEE‘F “gPEI% g@ea”dﬁfﬂ OEBFﬁﬁS gystems. In
vane et ADIR aspar driGALp sotee masies uskeldrin ﬁiarhmtoméﬁgem TAKA aipha-
a'séJ | Fﬁ&ﬁotera dgs E%ﬂ;m@ %g%r nghypégé ai)tlo hR&s € anoUSA%BéJJgJ#us oryzae
S|gna pep ti or yeast

are obt ai ned

YyrRa F@V@ﬁ% §FOFTES’FS*’ MY OB Hé?do’ﬁlﬁi'&%%a‘% F%F@F%@tﬁ?rﬁﬁﬁ“&‘%&f (ﬁg “*atory
samtdanﬁacaﬂ:émbmm}y@e@lom afr@vnzesamﬁaamte it Ak eryotCtshesms, treed nblude

i &R@ of&%ggéfg&a&%%h@ 9@&? dig ﬂﬁﬁmeérrﬁthgg%gédcg%fjm@t}{otﬁi%@%ﬁ the

he co
W@'P@}Qé?i’ﬁ E]%F@Sd‘ﬁ’d’?er‘f]@e reRffighviHgeviciagia's i éfﬁes%ﬁa%?ﬁn tipnuoggtide
sagiddoSeguences pagiebicenedd at opdreshakdtiovithelisrefusobedrence.
pol ypepti de. The resultant pol ypeptide is known as a

roenzyme or propol ypeptide (or a zynopgen in sone
&é@wﬁ%@%opol ypeptide is generally inactive and
can be gervehi@tot gsdrelBlsUs ecatbihane evtyspe PEdicte clprising the

n#(%é‘ %éh er?on?t?uct %\‘JttQ %g&.}éﬁ & l/ﬁ%véag‘gcléggndé r&gd pcfogtpo? pstebge%ces

dm‘ﬁ‘bﬁeal%@b? mahéa qﬂ?eéﬁﬁ’&eﬁ’é'" b’éﬁ@gﬂ‘?? éﬁe%@éinﬁmtﬁp@%ﬁﬂ”l\fl@ﬁgr Wh ch
al kaline protease (aprE), Bagillus
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15 subtilis neutral protease (npr7), Saccharonyces
cerevi siae al pha-factor, Rhizomucor m ehei aspartic
prot ei nase, and Mycel i opht hora thernophila |actase (WO
95/ 33836). Wiere both signal peptide and propeptide
regions are present at the amno termnus of a

pol ypeptide, the propeptide region is positioned next

ey ah@lﬁje% BOmbE %Bﬂv@h@nt szmemone@és%@ §xraw f@lﬁ’ns@n,gn EN@bsth @HRbT the

tide r (O]
REPR s B RassusB Bt pBBET o ugl G TP b ot
@esaencabi tee pesed thverdgu inat ior skpsespd én desrtinghihe huqadnmaqh@ce or
& ﬁlﬂﬁéhcaécld%ns(ﬁfucttchl%prlsﬁ?éﬁ}ﬁeee%ﬁbé?]@e o1 atnl'é‘ﬁ}ar‘élﬁrl YPRBH ﬁ?expreesmn in

relative to host cel

Bl I Sy Seclap Sl PP et Gh s lopeten s e o hat e coding
expres sicperagf liitkbewifethe agpoopbgte tontmedqameer forodfkprebaton.

r esPQH@ %corhigné%t %?é%l@@l/ec%‘: mQPM@é ectéxt ('e@UI %sméi or wrus) which

i ncl udi n presence OE%Y ato oun

?@@d{ﬂ &g ‘i‘grkﬁng&éi‘bé‘??ﬁed R rﬁﬁom?ﬁﬁrﬁi fe PE éer?sa'ﬁdnfi?l” d%ﬂ'ég taH%Jt the
Pracssitrad, thamdlebiide sepemead. Ghe Siysdearithe \Aentor yieaslcallytdepend on the
AR bﬁmﬁ&qn@ %ctc%ktﬂr Rk ﬁ&s‘?@%ﬂr‘{ﬁt}ﬂ Wi L!ﬁeeéjectolr tfo de%ﬁfc{ah&‘d%he
fungi, the T ase pronoter, perg|
‘fﬁCE@erjlbﬁ%%ﬁﬁ?‘l da‘§é Effcé'ﬁ’o‘t f”’dsand Aspergillus oryzae

gl ucmaﬂyéoas@a@mermtseronmslbeepumdg asctdr eigy | satedloly which exists as

ﬁe%%%@g%o%oﬁaf‘% WgX@{gp gf?cat%n Efe%ﬂcﬁ‘t%’rlé{depéq%%r%‘te&c%ﬁ'rm%soma|

igdliealiop ot ¢-ca BYFTd A, exir @@OF‘W@‘ a0 Megmeydno Potndrificial
fmeductase gene which is arrpl | f| ed in the presence of

nen.:) h 9%: [ %%p% %W %% E[ug% s!]slu ﬁrwgqgl Lk g q@aetlon V\ﬁ %errbative]y the

e ca
eaer wa Pelene §@@1Ué*ﬁ'@'é ingprsioed Iﬁ@ tﬁ%@%@%fﬁéﬁiﬁ@fa@d Wsuihg ggeome

éﬁﬁel‘e@hﬂaiéd to@&tﬁ& With Nthd herchegithaad) O SBRNENGRSs been integrated.
(gren%rse inIg gcvgﬁt%r or apﬁeismledxcbr&g(g glregwtﬁrei/vga\étentog%gswﬁie WhECR together

wohien thelebPYA STheinisesheite froghmartioofitrryiEt ¢abirer aTtgesposon may

peakk@us nucl eotide and control sequences described

abov e ned tqgether to duce.a reconbi na

o or SuSTH b st RN (P IR gire 50 ol sacctaie

rna;riwewhlelmperméeaw eteicon os frers®rned el dwsdlegtablensasier isongee the

;ﬁét@étt bt %;‘c}@rbr@ﬁdeg her bRME 8PLIrs S aaUEN6RIsEREOH RealyhRetals,
tes. Alternatlvely t he

suc
Fﬁﬂ%‘ﬁg’& Od‘ém@%q’u@?‘?g@e %‘P the present invention may be
expr Esmwtkshy bheigrel selentpbeirearkrue bredte de gweepufermt Baaius sabtilis or

é}}éﬁf (€ ihoRfohHis CONHaRWAL wiGTRE S !Mlb&)hﬁ re%%%@é“%@oh‘ Ad %m%i&ﬂlm
%Eyg riate vector for expression. cr eat

I n

S GHEUEOER o (T E B T B B e et et s cos
Etr&he«DEé,ClﬁfﬁB iS0J2 has2,t MET3c 3BPhgand Séfue Belecthige operabioy use in a
T8 s Wikl H&@ BPRIRBE, | 3k &r& ABL fiRleaSBAULRE Qécefté%dase argB

expr essi on. The reconblnant expr essi on vector

(grﬁgﬁnqr,ee(@ftﬁamor gargferasg) 6Fra(glPﬁsahnaﬂi rvnraﬁgtyltrwﬁi eéei,ee) éiéq.{%l @égromycm

phospreirdneiataky), siabj{dtdte dedudated qorhonatidine BNAoprhetethaaresylase),
RMLIGRALDH Tegsfaﬁpéatfrptdlgmhrﬁaé;e{e%%wge ), 94 Wélnfs eabkeéle@g the€or.

sequence e vector pical
depeh@sdR! (% esa i Fompaoie 1alae be aﬂqé W%@Y@rge\ﬂﬁ F\f ARe/gitus
Anasts eelsheigintoorydak et m@aar\ge@tamtre;ﬁorhﬁmeb Bydgrastopaeced.

The Tﬁlee%c%fiopﬁg é)peesa}]tl lﬁ\%ﬁgonoﬂref‘e‘ 391? %gntglh ra‘ﬁ%f&r}ent that permits

pl as onono

sfabls| NP RGPl vEcteser Info, tée hosh c]llecqepP At élﬁo"é’ﬂo%?t gepliggtion the
extrachronosomal entity, thegreplication of which is

i ndependent of chronosonal
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replication, e.g., a plasmd, an extrachronosonal

el ement, a m nichronosone, or an artificial 15
chronmosone. The vector may contain any nmeans for
assuring self-replication. Alternatively, the vector
may be one which, when introduced into the host cell
is integrated into the genone and replicated together

Wc&hm%@caﬁ%@d@ﬂé&'ﬁ&(ﬁé JnBto which it has been

Inte ate rnDre a single vector or
or £ W8 BICSHFE MLl G IR B \GRPCAY 6@\%&?@ pigteotce
eontrak andodiag thetpalypdphfe drampethdrrtemadiud &a viecitrdortstedlegaepaton of

% VEQST 1;'1]{8 Si}qe ﬁe%lallne bg rhoﬂol&%oﬂg P 9&199{115\&%66 : g%DrHﬁiﬁan Tm%rnat vely,

vectors of venti on pre ﬁi¥ contal n
BReVssIoT e Cgréﬁt@c%daiﬁip@a' HRPREIE s SSRHPTERS Je Mirgcietgyfedration by
seh@Gbio fecombibdtanshitortie deastd si thA Bel eal dlbk exddiisiee nudlsotide

Qoqggr[?:gs engo @r{eo%é?otr thbeV‘ﬂ{e@Ja’zeBHQté' tgg%ogtogellbée%&ln%gatq precise

resi t ance, resi
sEBeEEY Bphy DETRENER0pRNCeRRe ﬂﬁﬂhékei'hﬂr?é of EiagpicBsat Gf precise
bagber ihal tn&a@}a&@ﬁa@e&eﬁﬁr KeUus peRrablyecadin gesagcidn ommber of

nuc?elc()! Jeg S V\EN 9%1 lléd 2 1Hoo b C%AH‘L- Lb?ef!atjaglg Q&% {oolr EmO S‘b‘ascﬁ Balrs and most

onf ér an ance su
oxmfsico| Ao 1 50rbaRg GFih: VoD GrealipeARERIREoRY Wih the comesponding
Rt ayiehdeng eﬁf%ﬁteﬁ&é@%abtl@}d bt el R bR déenthirkadn. YeaStegrational

gtﬁtaewéy g% y sef; a%lce ’{haH %omolc%quo‘JJ?z watté@?%’gégggcgiengeaﬁ%e genome

#i thah@q’qtc@wummg%rp ﬂﬂ@gﬁegﬁpmal elErie &ay hatmoapeccipy o encoding
hud&ﬁc@:dseﬁ@bnc@d’f@ﬁ tha6raiEha aseYacion r@PBbe (MgRitddindehe genome of

tra rase hosphi not hri cin
SR be PR PR MO o
phos ;fhoamtmwfoe& w@&f)aﬂom ﬂ@D’e(ﬁn'{ menfieherendngtisgsa) origjyyaf @eplication
£ Bk NRetsy fopﬁﬁﬁzﬁﬁaéﬁon@%S@sr \PRXHE %&) el n$(§ués?z|bh|1 fabples of

aden Itransfer ant hran

B L o0 b ot BBl of BPliePitiof YIS oy oucts.

AEPEFT | dnd 2ACEL I 8dapeemitthe repfisatien Barfd cply p@G gédids. w194, pTA1CED,
RPN ;Le%mm %m&aﬁ&t @%cmus Ay di |0H§n§£f%é;ﬁ§@at%ﬁ%rtd§@ in a

bar gene of ? scopj.cu e veetors

Ve Preelre fﬁ%@éﬁ?f?%ﬁ@m#@%ﬁﬁf’“ sl S O GrERIT g)‘\R“
thiaCENR ANt te cogbmblaa df ARed raat ICENG ofhet ﬂ@lmﬁéa{tmﬁaﬂpiﬁlmy be one
B%ﬁ:ghaoﬁﬁtaﬁﬂ knigh 9@@5@% f%ctn%@@%ﬁ&%rets%ﬁéﬁ\@aﬁ KRR celt (see,

t
P Enitody B atperngs dhd el AEabTY donsnes UAdouiehr
may médythemotehepnofcl rectdtide seetpeenite pened diverdgot ey be inserted
Pl%l tﬁ&?%y{t E&lﬁo Q:Eregﬁaypr&%ua%(ﬂ £he @Eﬁg prBduct B8 lﬁéﬁe%éé)ﬁ trﬁe%opy number

e i nt he veéctor into enome IE}/ i
ﬁfdh%m&gestﬁe? SR FrOKE BéEe by @&E@f?ﬁi%tt'?eéhme “addilonal cby of the
Alduetcaaitb el yst Belitdeacnie ot By incedingcamntraplifialded ekl¢dtabivalnarker gene

Mﬁctjh-? Rl.t]d e%ﬁd s%gbjeﬁ;o& %ﬁer& %Hs qsnr{tgr%dn%&hﬁ c%gireQ%f’ tf?é']s@éétable marker

g&le| an ﬁ@re&wﬁ@i%apopﬁacqf st Pl&é@o’ﬂ%eea%é%és%n%F%e%’fﬁf?efor by
Y @6k tm@ceb@nmt;ﬁ@@adeeﬂtherabmmﬁm selestbble ejdnt.genone at a
pfec':%gerfrk%ggrgé Qgéé I atg hﬁe GRLRARSQIBARY - abd &ma&%a the

t he | ration at a precise

felemiRANG GFPARSPIg 4 ClE @f @S@h@\d@f@%?f@f‘@ AN ‘fe aﬂ? E}fi‘lﬁdéi" the
st fsbé, Gl g rdandroaberarpfostQuptat| eot i des, such as 100 to
1,500 base pairs, preferably 400 to 1,500 base pairs,

and nost preferably 800 to 1,500 base pairs, which

Hess Chfsghl y honol ogous with the correspondi ng

-17 -



10

15

20

30

35

target sequence to enhance the probability of

honol ogous reconbi nati on. The integrational elenents
i nay be any sequence that is honol ogous with the
target sequence in the genone of the host cell
Furthernore, the integrational elenments may be
non-encodi ng or encodi ng 15 nucl eoti de sequences. On

t h € %J‘%{gs e!?\f E%IHM] GisY ?e%tté%r to r@%mplﬁadt rét B9 @& @mbmitrg thd)Bucteic

non- hono
FecembrRal PeoReD. Wi omESaeai A ol PHE abYgucton
cﬂ'&% ﬁdﬂ,rptaditﬁés OMRicr 88m@RBING el gichotaf se@phtacetthepresent invention is

Etro%fmedqﬁ? L pgst gfﬁlcsto%at Eh% V%X@rlé z(ﬁgﬁtgln@&%soc{‘&ﬁ@ﬁ&l)%aﬂlrﬁeérm or as a

bacterial origins

i f%ﬁtlﬁ%%rﬁﬁﬁroﬁP‘@W%‘@c@F ?“'g‘i[eﬁ%”bﬁﬁ e‘?@ﬁl i cation of
pl aSﬂThéj&oﬂBzBBZ&y Ml,ﬁhlce%r PACYEIAAEM, ad pABKELY84, or a non-

E. coli, and pUB110, pE194,
@¥ﬁgk%%h9§)%§g %8&@ nlttlng repllcatlon in
BaCI Ms@‘g! unggz[y}@bpeéig a@fbaétprlqj Cell§ segh qs@lgﬁm rSsitive peaisgip iNgRIgng. but
zhcm lleﬂxtedytS%Ba(h!@@ tcelc eld., RiBud SkalcRhints Chaauoamgbilgudhciens, Bacillus

i C aé% %{r}% éang {If%saﬁsu tEQ? !L&Fsgdﬁ% | %Erf\igsf Ia@EiS%amﬂE%nfus
Blcilpefhpdatiiomapis mrsaisran. Bealsrpaeptinr e ilsn Bagiiue guotiis, and
B&MI§§ fﬁuhlﬁxfeﬂvb!@c&rlaomréE%niy@émﬁjﬂ ag.ur Sl‘r@cﬂ@ﬁﬂch& Vi8dang of B@eptomyces

st cel Ehr, 1
BRI SRAT ARG 81 oS S Doyl 3 Werered
wroginteharihohectepyogf ool itwc Badtr derlwe didgetise igpricrigs. Badilus
Q@é?&%}kobﬂélse ot Bé%ﬂ!uﬁﬁ)bfrl@@:ell ns&othethrefeMéderitainfas the@biius cell
i ncr ﬁ‘%@o uction of the gene product. An
‘Fﬁ%@@3§’mF & copy number of the nucleotide
sequéh@ahmamMMaﬁ@heawn@dabydﬁmﬁ@gf%ﬂmﬁ@ fat ingtazpst bepgflected by
ﬁ%b Lt %ﬁéfoﬁ%@@% fe tdie cremg léﬂdﬂ Qﬁhénml ordt heieb@st cerbdl Genatics

enone or i nc abl e select.a
T e T L O gLy o o
Baldrisiogoat:abasiaig, anphiriai eahd c@ﬁ:wdefé*AbEﬂSqﬂh d9%el Jé@f’t?@l b‘Pfe"/’Of'ecuf'a"
Bﬁk& : %eé‘ﬁ) e?elafﬂo&o!ﬁb%re&xe addi drigeRala éﬁ@@o@l@r abagt BRtechniques
eot | de

nuc sequence, can se| ect ed
BUrE F@atqrﬁw%@rﬂéﬁ &% HO%W% Bjr'@? %QSZHOH’?HI’@’ of Bactariology 169:
gpprem)i ate sel ect abl e agent. The procedures used to

l'i gat E&?ceﬁlln%[g%@ta%ugé?ﬁ% 's@c?idas@%\‘r@ndil@n %é‘ﬁt;ﬁéh@tor fuhgal cetl.

reco I nant expressi on VeCt ors. of % ﬁ:n d herei

i nvent Poncare WEPIMETbWR® 8% ok ?(lf‘llrlgédcei n tHE 83E5%) perein
(Gees ®@e gohylaSasimeaka, abasaffomycdD80hyiskiquvadia, kios tZygehicaia (as
aé‘:ﬁ d Wﬁﬁ@rﬁ@ etlaP VA h Q3R |a§t@5r§@'s@§!&§m§r9 of ?f%offmbﬁ @tﬂtedltlon

rising the nucl elgJ ng tad

t1ve. Wl\ﬁ/@fﬁ"?%?ﬂal \Hﬂl"%fﬁ'ty 8SSa BIAaY &Jgﬁs gye ﬂm}ﬁgg (as cite

he}wmdmrgt a0y oabactipen) pagd 1T henpel yepbidasg (Rawkseodh ef al,
&}sgng a nucl eoti de sequence of the present
|nVEnF nis introduced into a host cell so t

ha
vect ot aimpravpieiirad AaBPdRenh oo hET! ¢ AR St ‘;&‘st s used
Berei® iSRldbs BERkpERIhOG WXk Encdmnos@isg) Thbsidieporogenass yeast, and

deafs’fg Lolggjg%%%ﬁe il-'!% I !m-EQx%cp ?ﬁ%{st&@%te%n@qh@clé@# &8k B BEst may

gringeinh |ty favrepdas f?@(p,ugagpﬁsgﬁfhﬁsg m@n’uon ayeéﬁtksgglg,t& Engmqgsaéfdﬁiscrlbed in

W&Fo@e Ia:’?d*k\@ffwﬂ@@bﬂ Boaaf @khﬁé‘rt BRI, #Hasoelrd, S MUehd @svgpamR.R., eds,
OSItI\L/!? tr?éemoswn[r]g‘ IESN 5%(5? not limted to, a
BAE P FEURTY 1Py ROG S B5R NPT S kal ophi | us, Bacillus

any| oh Ao aehacie wferr@a@mp@qﬁent T YaRehAost copacd Cprida, Hansenula,

circulars, Bacillus clausii,gBacillus coagul ans,

Baci | | us Iautus, Baci | | us Ientus,
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Bacillus licheniforrnis, Bacillus nmegaterium Bacillus
st ear ot her nophi l us, Bacillus subtilis, and Bacillus
thuringiensis; or a Streptomyces cell, e.qg.,
Streptonyces lividans or Streptonyces nurinus, or
gram negative bacteria such as E. co/i and Pseudononas
sp. In a preferred enbodinent, the bacterial host

R@)Lv{erohﬁce@ Bagd lSE%aAoﬁr%e‘é%ch@@s@béhlaM% zl:ésccf}er@hf;@fé BAN. S,

Baci | 15 st ear ot her np

cel ! 5 Ian MaTb AR SSY é’f”@?q"g?i‘tertfjﬁoa?% OSt Cﬁ'g ’%a%l‘?[alcmar Omyees
cebilergenss, aBa@bdahpphi deravisBac 6b¢6ﬂ@“0m9rdﬁ>e iigstatiodtu c¥dceiprasfyces

@%} Qb cdy JEByc,aesWé?rr s@dcnd}9sTces BbbodRYar RER-MSLaN6GrmIs

effecte

rot opl ast tran or
@Hdﬁ@“‘&?ﬁ‘cﬂ Bt BHo EFrSCB b L G 2 R gyt col.
ﬂnGaSothékhﬂogﬂﬁk&krreammgzmmnmeymt hosledell & a(\Seeyiadipgitica ¥dung
and ggérﬂtﬁelr rﬂ&%ﬁr@ﬂafred] gH%a n@fthgﬂln&ﬁ%Bﬁrde@hSOQYIa{%éntous fungal

823- | son, 1971, Jour nal g
ot Ktpraeninusr fungs Bredy a‘Sé‘amQ’éigusz?iWs Ofel”@cWB‘iﬁ'ﬁ'P%ﬁ“B‘Hcoa an
088@0tze(ag. defiGhi gekawasvand dDaneros] 3887). Bivet Barheitgadsngi are

%ﬁrazéégzeg%é)@_}nﬁghaﬁ%” #%g%ée%@f s ecelhﬁos@ giuolég elpliSn ahnan, and

act eri ol og
7 1CBPES) LoVFREhAEEs. Keskefatieagrond i @y%ﬂhﬁb{s'anga%%ﬁ“dascafb‘m
@atémmr’fﬁh% a:fblr}r%dtde%@to,blcphzarIiontr&[ fagagade getth by2Bessts auch as
referred enmbodi nent

BL 020, RGEITE N, 5 FRShEll b Bpoplaal c£lden mo
%@m@hnmwﬂ:ota Chytridi onycota, and ZygorTycota (as

defi neg, Q&én'ﬂ@:\(@ MRk e@bodBbant, ki filfdhanE3® FunBal ek Bl BRYCsS of a

Dictio E 8t h e i1

q,ﬁmg? it F%{n cft |ITJE?I VTLéJ’r %c{emogr B 4 Aé%’f Fégaggmuﬁﬁ%mola Mucor,
mdfom@otah@emy@of%nf%ﬁa@ Ehiglaide, TP/WOFEW@MrTf’WOHW”ét
1995, aURM:R preRA@E eﬂn%@almémdth@'fﬂarrﬁhtbt@ssﬁlﬁgd] GodtWwabis an Aspergf!fus

élf/%}?t)éf 1\5\%8@2.’%%»8? 4‘@- ﬁ%sper{;riﬁtés j?plj)ﬁfébl A egr;[:!}us m?tlﬂgr?sr ﬁséoe );nfius Pfger or
defelyiiut Yoast dellals ansd mré pesfarel sohedieentdye Hlepentageiosss host

¥&agt, (F%QQ@W S&tz‘r?yfo?c@l F&%@ﬁuﬁ'c@%@@ Q@@@.@H?S cpeasdiens@nNBusarium
yeast bel o%‘tg tothe

eté'[ﬂ%fgwoﬁlg;@ amrrglaweve {lﬁiggre |géag@?um %gfeing he]lerosgorum Fusyarfum
ohange fusatine dusnore, Fmantfmerqygqlqu—g,esﬁ@ﬂruph, @seum Fusarium

E tﬁ/@ﬁv LN us)éﬁ@rﬁt sa%b@hrjow}? e F&’s%ﬁfurﬁ ?ior%ﬁmﬁ#&ﬁé%r | @&k s@Phureum,

Activities of

ﬁ%g%}/%ulosgn?hfusag% Wﬁ'ﬁ'gﬁ or f ium @gghatunég%l In /—%6 aven most
Baetred i @hhodiBynpase UanBetue Suddal pOrentl @80)s al ﬁuwrur@\/ewenatum

@rreﬁbeg%% G5, )eééll elPQﬂ&héT%wréfgﬁeymﬁ infa@s EheQﬁ%lrrllen lo8s fungal host

uyver o
SHlden é—lp@ﬁ?@ é@@;'e@?@ HFTBQ%@GF%’?OSWE}/ m18 & Yié}ﬁe Wﬁfgo@ é]ﬁrmophﬂa
heuasparstraph efeidied amboddicnent Thiddre fyemst, Tregodaged hareignum,

é}uégge%qgrk% %esf iR PR IS AT o, SBERRRBEQVERS:, or Trichoderma

cerevi Rar onryces di ast at'i cus, Saccharomyces
d’d@ﬁgffeéy | , Sacchar onyces Kkl uyveri, Sacchar onyces
nor be'mxagas ®fs Saycbaranyeesd oyi koprpdess Snvoking . prpfaplast formation,

ans orrR%moH%TSﬁm ﬁyo%é)%rs{ eﬁ]d%ﬁéggrlk\{ﬂ%% thetcglﬁwMﬁ@ﬂﬂalﬂﬁe?tkn&:ﬂJ ;&er se,

anot
I@p@ﬁj@mr@gd@%f@air@fémmatpﬁ af Wﬁ@f"’”‘?‘l%’f cella pie qegcrgyeé in EP 238 023
Xﬁcr 1 QWh at bl pekyt precesiedd of thnNanrotesdamy & Jpleeferyeds1: 1470-

n ggvi{@@ eltholgs Erltjrjggs%rEn g%?%ﬁ}nlspécsfesaalré gés@rq%@tb?%lardler et al.,

ﬁQ&Qaﬁ?efm BuddF Gicrand g0 PW%O@G@@?&”%‘EW@H t@ﬁw%g ysingyfe procedures
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Qonycota (as defined by Hawksworth et at, 1995,
supra). The filanmentous fungi are 10 characterized by
a mycelial wall conposed of chitin, cellulose, glucan
chitosan, mannan, and other conpl ex pol ysacchari des.
Vegetative growh is by hyphal elongation and carbon
catabolismis obligately aerobic. In contrast,

yEgekat! M&kgwﬁw&a%gymmgmﬁyﬁhar@%,méa%h ALY GBRle fo Yeast
cerevisiae IS g&¥ uni cel I ar thaII and

n us
Geiilitn SRR ARy MBEOERDAI5E, Ve8P Sn Py 7187,
rmreniprreésr med r\@mbm]‘k niengt, alt K883l Lbane nif Gagtedaliggdlb3:htisSt and
i di 81 3£ bloolaiBs o RS AacoRlibr S¥nodd 184 AL14:R,
crenmoni’'um perglfP Fusarium ™ Hum co Mucor,
Mycel i opht hor a, hburospora Penicillium ThlelaV|a
MehypoecPadidm or Trichoderma. In a nost preferred
%mgﬁhéf%ﬁ%emt iR nfidel %EE%S %éstofri-ﬂe}?%k fgro@{:cgﬁ:%bl a bSyPride of the
gxgigz@} g]vprptieg (.]O&]BWQC@ cuj&g&ﬁn@g d fiqnsuscepntangra?@drtlons conducive for

ASQEtig df theDolnbappede; and (bR@cAserted fovosptaeyzae cell. In
t
?Bg %%gzagﬁcne{ SESSJS%‘#ES@’%S% W@{ggrg tukla, léé %&n{g%u%na nutrient

s@@@alsp@b?ep‘eé afcruioe ob dlenedhirerde, US'Pasraﬁ%hqg*m e ﬁ’oiih@na}rf For
&Hdsae] then @ armynﬁaéuu%te[ﬂ:w a&hhHaNA= it aﬁn;uauqsn shdB-adateUsn large-scale
% nen¥a9orﬁ1 q:}nce: ?Amcq{j I%%%HUDJT]F sgcrguﬁe?rj]l b‘atcg,gsoﬁ%owrgusga)a%/ ?ﬁrﬁf@H%}ions) in
gmﬁﬁwmumﬁustp@isfam%tw%aw@mr BunPURbis drgiim and under condifions

é&i@@uﬁ@ttwe; mlp@fm@e&o bELéiQéés@ﬁnaﬁcﬂJbrﬂEhm@ﬂ nﬂhe%ﬁlﬂ&tﬁ&ﬁﬁdk@ﬂblaoe in a
ium.trichoth e or Fsarl

%%bi% %f‘ B‘S?fl Hm CPWP%Sﬁ‘geC\%hH”% ?‘9"9‘6‘ SPUFee %a&‘c ey using
mrh@dm amremtnroue aftuBigiable pdiersre delldble fprracqmmwlmpners or may
yee;n@médi&ecorﬁ.% rt@amgrgd %Qmpd@myns) e@el.rl eaté tﬁgu@&] @ﬁ th@ I3RS Type

B oS P b et AL PR Bt S TRbHACE roepie
ddicer mE@kiedi diredy cfedni phtérbna It hermebypdrtiiajs ndlsasrolepot ean be

CEASSA froReR | géakés' um pur pur ogenum Thi el avi a
terrestris, har zi anﬁn1 30 Tric

oni 1 PEUBFPI-ERSHE P TS BF SEHPARL i 14T Hb e racoesto or
the esgieptidss. Thesx tedomaethvdsrmaendek luge Pumpgelic adhddisniaynation
5%% ternés%f Qe opmssbpeérg&%% ah @Hﬂlﬂ\é'sﬂgstrﬁfeof:&péx@z%ﬂe an enzyme

formation, transformatio %Protoé% %
%‘Sé@/éﬁ@rb&tqs%%m&?"ef‘ﬁ‘ée bg PF“V\%‘?‘C |the PRIYRFPHENTR 8% r‘ﬁ%r
se. TRuirésabih@ pplypepgiduines Heorectvead sfyo rmetibilso knafn in the art. For

&39\&%9 Hel Mg?&@% 8 g§ r@nrc)@ergr?% 'tﬂ@q'nu'tr?%ntEﬁe&uoﬂﬁ @Zgb@éﬁional

and” Y rocee ti"onal
%%C&é@ﬁ’i/ gt o ciek DS 91 CorARRION FRETOT KB SPres-inig
depdrads, dr@rechransf or m ng Fusarium species are

descs\kg gtgyp%{%gloﬁbg ?erserﬁtmv@llltron mag ?Mﬁf@@ 7\’%ri9t§|'éf ngé@ums

and be tr orne usi ng
pet &dtie e ‘“dLPg‘QdBEttd}OF waé?dﬂy BB %aP@ﬁf@a“Q% affinity,
Aoebsor, chrdVatdcdsiSh mem, shk | exclugeh)t @lsiropBuictie raeXeast(e.g.,

R%cf%%twé: %Q‘%QC%GI\@%'—%%B’lg[}@%h% 9%%%3{\;@; Oa%dnr Wﬁlﬁfé(tggré?:%)fatmn),

ress
StFRACE L & @tﬂa@tlon (99837 Bl RIETtoBattleriaBIBggc1Fas Ryden,

4635, \andpudriereRe®@troR) 1989)1978, Proceedi ngs of the
Nat i onal Acadeny of Sciences USA 75: 1920. 5 Met hods

of Producti on
Plants
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The present invention also relates to nethods for
produci ng a pol ypeptide of the present invention
conprising (a) cultivating a host cell under

condi tions conducive for production of the

pol ypepti de; and (b) recovering the pol ypeptide. 10 In
the production nethods of the present invention, the

Cel | Sr h@ %s%lva%?E gﬁo kerhté% 1 létnrahsg;@ﬁ{a gfﬂarﬁtdbﬁlrmlp%rlt’ trﬂght%eil which

for ucti on
4% tbﬁ‘?—;“ drapsfomsd W@kaﬁhmuéeot'?ﬁeseééﬁﬂce nﬁvo%@ culPeiRaRtiy having
byirgdnabiee adtiligsd treldrédematietion s6 BRtd expresd erdQrodues gepsgmbie in

Ie%\%%lmea&daﬂﬂleg f&l Ee)ﬁﬂgtd%o:ﬂé% B&?&%fer%oa?r&?'thé %%npat Glnt part

PN d1° FEY ARPEVPET pRTFHINER rSeAMana P@iwpt@em higrifsed as
and fandebvieondigdlions akoodadr li@a) ag, hipeovpg Inypepal \tﬂaejet;@lab@:s ity,
gﬁﬁpﬂ’hgﬁégﬁc% %?érf?él:]su tof%' o%gt?o%e T;Hﬁnlﬁﬁ{ik/é lfacﬂut I'ﬂ1 rggqlggred §oi§ae fide,
PRt ro et 981 Mesalener P?ﬁﬁir@amp@\’%ai tﬂ%e'" Wﬁ‘h’g flora in animals and
peassdures known in the art. Suitable nedia are

SXSLQ@% | %ng re(r)ur@ Clg}_r&'rre a{_r}c%% bdltco g%gcawlogsr E%gc@ciop? %’ngwgl?oecotéledoqus (a
eatabidg @é@wﬁfs @fweomn@ micokrerd grseses Celoh uas endBdbw guss Gme. grass,

béa) tfb\@g@g}layéo@@m bél ?esltt&a S_%Gdnett&ﬁ’pekd?é Satheudnuk Wgﬁ;@ﬁs, tarlxd cereals,
Irectly

nmedi u de .20 can be re over ed

FromE nhé’aﬁer&?g’ﬁe{gl cet FEEE ?ﬁé"ﬁﬁetﬁ%om 5 not secreted,

it camarbees pfeteV eleld afer whacce| dotatoy sagas deetTlrgumes, such as lupins,
;&@J Meﬁh@z%dd%%e@ﬁ)@rﬁ%r@ﬁér@@ ﬁ@htélﬁérﬁl@ émésta;@%ek RO Bhuliflower,

46 0 o T nons ey et A B ¢

ant i beain@ss, offpniredrisere sterh, @iuse lrayayeropl tﬁdtﬁscﬁqedarand tubers. Also

Qﬂe&%ﬁ@ﬁa%ﬂ@@ sQdn é%h@%ﬁbﬁ&%p@b’l@étrﬁ@cﬁondfj =Y R/a%l@”&lr&isor%ﬁs and
enz eterm e acti

SRS o Py Y e e S TSR P ot cu i Yoo
polnypepisiddednialye bplarteetver ed by nmet hods known in the
art. AEQenciuSMW?the %Se Qﬂh [B’g&th J%nﬁ@yan?%e p%gwﬁfggch plants,

fromt nutri ent I um by conventi ona pr ocedur es
PIHE PRSI PR ot |inited to, centrifugation,
filtmad tremsgeeX praicdri ptang ceSlm’xa:yesﬂiTgyai pgypepBIap QicabreQant inGEntion

rﬂg)ﬁt% &’Hngtﬂ}c e(aqn 6§c%rd£|%‘<% \:Hfﬂd“){ﬁl% Ik%ﬁl lthh Q‘F B%ng/i tplan‘{ or plant

I nvent1 on uri f a vari et ur es
?@H@v\?ﬁ“ﬁ“ﬁd?%éy lQFCtrDCifﬁF}E GeR g{g'nor%@ﬁprq%g@n yqngﬁ’qc@danpqymg a polypeptide
« hiteopras<og magiiyn (o Ge plandDibseyalanged pafobdiing $he resulting modified

M%QBHEQQ §ﬁmogﬂggggi %gﬁgﬁm%gca@nd si ze excl usi on),

ctro or et , preparatlve
i soepé%\teﬁlr?‘&f'yf wé%ﬁ”ﬁ%ﬁon Caﬂsftrff%ir'%ﬁml%ﬁr c e eAsEiryct Yhipeceynprises a
B WatSibd ah@dpl eChdipbatide @ )he pr&lcBSNRAGL o@brably linked with

%}é Oér%a% lre%gia%ifese’q gﬁ& r‘equl%;gtfgr a‘&? o&rc!nfc{fl%%t @%EPtldéhsgéhence in the
sl oyarant PRISY) Shoafitdherpge THE GPESERT cPIEFHt Moh canyise
efe!%'ct@bl@SnzIr@r A& @i@]ﬁtlfﬁquﬁc@ﬂbsﬁs i@ hicp atet expﬂsfss@i adHstruct has
beglal néeﬁrated andm sequenceﬁrn)a?rc]:esss%)r?gﬁ lrhroduclt']on ofnn% co uctqr%o tf]e plant

ceencodi hg "a
iaGWﬁVWﬂVwéﬂmtﬁweﬂﬁﬁ@émqu%V@ﬁWﬁ@ﬁWﬁﬁmé§3mvﬁé%press and

pr Odtﬁﬁ@cﬁol&@ Op@bMﬂi@@tsb%nédé sub®e @Qbfr@iﬁl@@f ;%dq{elﬂﬂialtdr %@:{ilences and
e red

BirarD B o SR Bwdr B S RE ghoRer. B 3K ofly ¢ oren
wf@rﬁ anmhmfgthpm@lyp%:w@ﬁrbldﬁawﬂ tfpm 9mwéom§mm}é e é@lﬂr%ﬁss!on of
.o .
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such for inproving the quality of a food or feed,

e.g., inproving nutritional value, palatability, and

Theol ogi cal properties, or to destroy an antinutritive

factor. The recovered pol ypeptide, plant or plant

part nay also be used to inprove or alter digestive

flora in animals and livestock. 10 The transgenic ,

ﬁ% ag%eo%:n%gdirggga golgoo%tyala%g%n Has jt%v%}%gwaégg C?nstxtut[ve or {ndumble or

pEwbe éevaloemgﬁ%is@%@ or digRsA safsc! eaidobe @ﬁ‘”&@éf)d(lﬁlrﬁféf tgrigrggted to a

Reajis tidsod @%nﬂba’iﬁé‘ucﬁ HEfbeasofiesbdl Gaguibiad lsétmendesm ﬁﬁeit’oabﬁimple
S : s, e.g., ea

geSf:rsbeti byiagug e§?’ %8% F’/aﬁcf Ph}és(()o?ogc’yﬁ% %%lgmd mai ze (corn).

Exanﬁloegor@ﬂtutﬂ/iec@@repwhtt@ HCABb atovler Pt dicouses uanck et al.,

b@@t Cell 80 %@@94)3 @Gd%n@ﬁedf@@lrdﬁ%ters 1’!’51}/ Fb@aﬁor @%‘blearéicbromoter from

CfUCI er ous cace
S 20 Rl e Pt BBt LA R P B TR A
Rel. &eeel Hod&l-3G) gafPs membalblsamﬁgﬂuss susalap awast@(ﬁtﬁwF &ls 1994,
Pfantpthé?‘rg/oi Rar §63- @BPa?:ée@@becﬁ@'pHﬁﬁ)terE%\é@%e i@, prdi&tth tobulin,

R R Y Y
e Gatiagommedsr framdhe eytnupPasm e enkoows bebd pedein gerlodroe Vicia faba

Fioﬁl% P t19s}é: %E&rhﬁroﬁﬁfaﬁt PI@HMG@/I @EI 76?8@"1 a%o@é{%mtdq%ed ol
I'ssue 20 %I I's consid

NGB aad o R PR S GG TS D p%ﬁéééﬁc thels8rage proten
hapAemdiaer fame Bthgcprapge ny aof olsercieep bzeafis prompleaktowpdn tis art,

QQd an c%@&rtb@@“ %VO H?ﬁéﬁ'ﬁa'ﬂﬁ% &re P h@rHrorF?JterpanQ@tbe Cae‘e%f spemfc

expressi ng ypept of the present [nventian

BaESRSFUE & fbﬁs a?aoe&ted FRE% 56 Ph R YIS A TP H9Thellant
BN tsioloBy 1@t Y- 100Dbehethtundlla eiruspidante maﬁyltczebfbrassgene promoter (Mitra
&W@E%é lLf'E‘CtTgéii BYnl MSIQM%? rB%robP s %‘%3} %P'e@%ﬂé %%?do%‘? from rice

cons encod |n resent
Ka0BA Gh 198 oMl %P’éﬁﬁeﬂ%’&t‘ﬁe@@ﬁ%ﬁ@ SRR () o cigpiau graucvle
prheocteesith b 0@ ool dincegdomdqéraRit eod., pdcankiaaeldeciiat Rolegy 22: 573-
tyansgenic plant or plant cell. Cbnveniently, t he
exgression construct is a nucleic acid construct which
conpri egotgr enyaeqee semngd n@@@gﬁ@@s%@@&plﬁ\@ higher expression of the
polypephé ﬁx@ntorﬁornrlwnw, @RMdmditeneRRdricomel@mat by Ye hi inkedwhich is

évce'a be%:.vee ?h’ o8l & %g%uga&.dy o8 H&n&%g%@?ggi gg%t.ée%f the

Iessi on eot € seg
pﬁ%ﬁﬁ inpraien. 6&‘ oioe.e. el A A Rdcddre thexp? elgag B intron of the

@&%Muge&neﬁ@é’mw@@dﬁp{xbr@@@ sel ectabl e marker useful for
iden n

h th
Const ﬁé?ie%%ble m%l%(%r gen%tagg?raft C Eﬁ%\ g?essa 111 g&stz’uct may be

rfoeersiaar ofeqvailshlerinteati on of the const ruct |nto t he
p| antThe' Micldesdid Qﬁns(rheﬂas I%F@Fatéﬂiem&ﬂ% gantt fofliaccording to

?Oéuéem 18& ieﬁhrg%u&ugﬂ%\ng\sm ad’h sncﬁgi)x%; é o J;:I%]eenur%hoe[dgar?ercriﬁ%n%format ian,
sequeretd tandormepir ovrdinisetisl, @ﬁﬁpfe Gembardingit tbiddialig engiaignation,
L @&@r@ﬁdﬂ%ﬁ@ﬁ GGask@Tet 8X AW, Gcicd ulper 5@@$‘oﬁ}g@§ M’E@ IBio/Technology
an ow,t { 'S esired to be
%f% ’%ﬂﬁﬁfmkﬁgﬁf'ﬂ@?zﬁgxgﬁg %gixpre55|on of -21 the
gene Resrealti Agokeciroliy peptictes-ukdisthe gpredseier it e artiiogef choice
RY eR@athg %Fxég'éHE |M8ts Qfor laNEUGH, k6, Ho@ﬂ(as AR SQE@[peroort 1992 Plant

devel pnental, sta e or tissue
Brbare oy B iRttt 2o BBk 1R g g peot.

pantghsuich trassieeeite nethobeare @snerdie guefatzo foy reegpiere dsesently, the
are, for exanple, .99,
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descri bed by Tague at al., 1988, Pl ant Physi ol ogy 86:
506. 5 For constitutive expression, the 35S CaWw
pronoter nmay be used (Franck et al., 1980, Cell 21:
285-294). Organ-specific pronoters may be, for
exanpl e, a pronoter from storage sink tissues such as
seeds, potato tubers and fruits (Edwards & Coruzzi,

Té?ogb%%ﬂ&'ce Eer{er %n 51‘}%m§r70%ot§953éamc%r o%‘rbgm”nent {microscopic

B fungRem partidis coatsii ot thg Fansgping PBYY) ofprabeqicspié el 4‘%\’@'09 ng
bWE@t @hrigschoas bhe Qukbebi mws-3n0baRkmetogh @ty ldurrent 10pinion

f t P
é?{eac%églpggy gm%ﬁg? g asil fg% gE S%éfchh% g@ 10 %g’ﬁ §L4()ﬂ }\rﬁagﬁema‘uve
rpmimwpxevanﬁfpmm’t pihel m@ggms i bgspd @ﬂ@roﬁq@@swﬁ@ﬁgr\m@tl%godescnbed by

tmml@ﬁ&agem@ﬁﬁimm‘dﬁew@aﬁow@@m (4®m2ead at al., 1998,

Jo 1
fr g%glogg]g d trsnﬁr‘r]ormﬁh %wy tg? Og%m or en ag;ga' %morégfg%lg MLEE, the
dRbaptioragmsiCet Bremgﬁghemao@gﬁgg@rat%@iogﬂ@je pl@qﬁ%a@@-{‘ﬂad@ methods

Sk &lin hapA pronoter from Brassica napus, or any

ot her. seed specific pro ter

o eSSt b Tl OB IR Bt e o v
pesenphemtiorayontreisiag I{éaifitisqj Bg ftiapsgepicoveot er a slashoed CopResing
r(u@l@c?‘tad@r%érﬁé efnﬁ&fﬂgré GRly QJ tl&é)ﬂﬁﬁ LyRrdbied aafvitdlof the present

3, Pl ant

A A e Oéi‘ﬁé” i 7 Cher s e
miydedtidggi ns, 1994, Plant Mol ecul ar Biol ogy 26: 85-93),
or the al dP gene pronoter fromrice (Kagaya at al.
1995, Mbl ecul ar and General Cenetics 248: 668-674), or

% nduci bl e 20 pronoter such as the potato pin2
pronot ar st Xurtiatr abect, 1098ssel mmntidvblreged &r cBnpdstigys, ZRch as

v@ﬁxon

p%armcﬁc?&%zal oﬁégn%ret%ﬁ?%ﬁéprgﬂg ap Qﬁrm}cgé]ﬂga%pem Al th

expr ess| .

the. B meoRsHn PAKEARER & RHESHI Aot e PV SHHEIE MEPLTLREPIce
mmomt ap.gi, N4 radhovdingthehs coppatied Betwvateny, tthe @ronsiier may
cioﬂqgnaesmu : esenzS/Fnagc ach ?%eg&ﬁ & %9%% %geﬁdé)s‘él Xrﬂ?&te' d8ndMydrase,

I nve or 1 nstance,
cggg@ypegu:blp%l calakasp.oEduipgse cr@tg@s%fcu{l%e fqypfgcfexinﬁtQ'Jy&ﬂsygrfansferase
Jeh%/rlbbzib@@a@@ bitBrabe, @RN& ghlactaniasy) Cetaexpriessiseyiuchireylase, aipha-

% € znnosidase
@%ﬁ? ét 2 beta Cgoﬁ;g?%asgeﬂsopaeﬂqu%by :%Hgge Rkl (H{)aste ha idase,

¢hosen from t hos
airapt, a-@lc@olytrp Eamay RepCRABATURER 1 k6 GBS GBISEr AR TPEoiondase,

ﬂr&@@m@n%ﬁaﬁntbdihb@eafsbetramganam:g@emyiam@@r di ng |to§U 30
conventi onal . techn no

Agr oﬁ'ﬁ%tcg@?%ﬁlg%raﬁia;é &%@ertcom igqoarnﬁtg%{kgwﬁ%atceutlcgg 2 g%ent such
dsr anshdbiitivedl | Bieridaiageti sReC EF omoihga EpiDiprED @oﬁ%ﬂ@&%nﬁmb iting

Dt ;!%lc#ﬁd sctﬁnl% : ARt The &B@ideﬂfb@éﬁi Frapes at bemioiGas s@own in
at al Ccl en

tg? @ﬁT&Eﬁ??ﬁ?l ‘Ef D 'ucs 5@%{%9 éﬁﬂ\ rmi% % é)teh&tﬁﬁl% pégglgm Na methlcalhn
B38tiin, 22enicifn GB?@NM ywnpingin.atiacteaiciliann combination with beta- actamase

;EM%‘?@C'céﬁh%roE&%@t et 9eBRcbT aBFhRln, | SeRRIMBEt hothizatam, etc;
ol Cce

eneratin g c dicot
RPER™ S O RBBYRAS. AMHCSHTT for goP ool 1o o Bl Ancomeis
Molreeiut;arsuBinenogy: Egmdbﬁﬁr3$ywﬂwﬁmBWeﬂﬂﬁWm@@W%al@@dﬁ@mw

USERDRE {nansfer B g‘hgocf&ﬁi@lt Sgent aﬂ\éyhzﬂétg Be %h@ﬁ1~mycotlc agent,
transfornatlon met hods

P gting pr FES egﬁ)r%gpgmer (S'}n Hgs?ar%[nzg 1l oy ém(? fazcﬁ% n?I%ornazol
3@ﬁﬂﬁnﬁblﬁ@mﬁmamSgﬁhwwmw@nocots is particle bonbardnent
(m croscopic 03
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gold or tungsten particles coated with the
transform ng DNA) of enbryonic calli or devel oping
enbryos (Christou, 1992, Plant Journal 2: 275-281;
Shi manot o, 1994, Current Opinion Biotechnol ogy 5:
158-162; Vasil et at, 1992, Bi o/ Technol ogy 10:
667-674). An alternative 5 nmethod for transfornmation

of mn%%oa&em%@%&&bu B?tat an ﬁo%tentzyr@erﬁﬁfc@érﬁ@en i8¢ht 8 another
descri nt Mol ecul ar

Bi" ?%’B?/”?g‘f by%TB' a@?@ : Elﬂ?ﬂ"‘r%i)(ﬁ’%?adet ?}‘S??g?i Pﬁ‘ﬁt ion, the

t r ansfier hiacits dvavti mgy ibacoappe af edduchertee mutrher of Iving cells of

%Bf@ﬁ@ﬁ‘é QB GONR LIHS! oA BEIBE | 5@551‘@ QA@@@ Efﬁ@ﬂ»eﬁe fage @ftérné Ghours
who| eE§ t s accor

t
Lreef st e e PROGRYIAGH aI°UE: Pr TSR TR g o 1
ﬁa@ﬁxcm@ﬁwomnmq@mtwm at@e°Coif an frpleoysrsesibant of 2Bk eviv ) praferably

Qfm#uéétﬂgoig@n & %‘%(\f\%@t ﬂn&‘g %f&ib%n§9¢§ﬂu§oﬁl Bilion 5%(w/w) evan

ant cel r|S|n% | eot’i sequence encod i ng
by EBY e eTGOMR G 2P 5P Ao ) apFaiehs sofution of
preesent; ant mv;eﬁtcu arin amareoganiiidn of AS Yedowdeichatéocfdaragent.
pr Odu’% | b(? id alg%nt%g l%po%%héife’ of %Fﬂ)ltl(\l{;’)he o%%ﬂ%% b ¥hckdMehia col

oSl t
é%%ﬂéé‘@ G)tqﬁesqﬁvflé%@r?ﬁ 5 i ehtG0en fP%?%P%S 028 Sdﬁ@smtcroaﬁkgm‘m“
suedta@s whiph akeRC euti @ateneeiposi 1000 NPM; GOSPEbIg i wign axided in a

%cr)]rtlcerr@ra%irjlg QTI % me%l %Bl%pptréfg'gblﬂvh nha%déJ]M% %ﬂ%rﬁt;egp &f 250 ppr; even

e AGeE ﬁ@deﬁﬁ] %?Onﬁ%ﬂtf? p‘%/ %ﬁopﬁz OBl HTBARKY/hen added in 3
RoiGentraAioMBTIHEANRRNE Mt CRAPESI dtdann a Abricertradbd sfeb ypmt he

conp 't'aﬁtﬂn W'ﬁl g&%éﬁd%eoﬁwgt |n9én‘§o§%¥nﬁn%/l &omdal agent of the

acti vi 1 es, SucC

canprstipd & b sel@éadt?@ifgab@amie@éﬁfeanﬂ@&f%ab@@ﬁ '%%tlt"i’”ﬁﬁdase

C h| ti n%f)&;mp@gﬂdnaaﬁe@ co&mﬁéeo@l eitable ba@ely GABYAIL Tiensdgiosises may
rononuc

61 éﬁ{:) g @g‘lsg & s&g?ebgeag%werﬁ Ve (l:c:oeao bgés gtho%l \%ﬂrhpgfﬁg é%ﬁtl rﬁ@%gal 6{30 gpept;des

bethaingbniioo i tkagasiretiatug m@fsro%rﬂ a@@@sm@%\ﬂ@r ysgd 8s a egleyaat

|'i pasese dEﬁﬁBQtﬁJng a@? be 3@.3%@ Qxaaﬁa;rda&e@mmw@dsmnaw YiBs art and

ﬁﬁ;ﬁﬂbﬂ% Défganbgg i Or%re(@? c)‘e(olgrpﬁ ‘Iﬁdg Oﬁﬁ?? nCd, e pelpentide g compomhon
rEgvs gt mﬁmﬁéﬁarawﬁtwlaa‘ma"g@anum@ 60 n@wpﬁdedg@e mgyded in the

funbRehn GRPRE LisSi-eN ﬂtah&frda(ﬁa@\ﬁnfmﬁéiﬁﬂdb Gahnyin a@trmve
agent SucC as a

0 ch
anot h@famg[fff»lafﬁ gt}’%ffeiqw Bfgl?r?/%ré?)dt lesa% é%ﬁlprl??Pﬁdé composutaons of the
antilivh cTiebicakgeaditihy peiypealedempersidn @btﬁi’eenveff‘fwe 45 oiet gpnditions

Cﬁi?é?twh%)fhéoﬁjn%s ik Qéé&t th&s bAGARAPYA oh heIsit BEmBIbAs known in

asses of antibiotics '"include penicillins, e.g.
eillin G penicillinV, nmethicillin, oxaC|II|n
carbenicillin, nafcillin, anpicillin, etc.

%ﬂjogé LIdmsgin combi nation VVI th beta-I act armse
inhibrtors, cephal osporins 9. cef acl or, Tfah% Pm i
cef ur 0% RESseRDIAPHEE afFo e‘ﬂ?ompa 5 BaBheligs ©f the antinicrobia
moRnedpacdsaiigie |mmhﬁtmgrlyecm$m€he$;al podipeicyche hesally useful at any locus

rs(%écqltdn ggxﬁamk%tfgﬁ %%b%ht@ﬁ‘a fl[lr%f)lyléggf)& %%ae %E&Qaﬂbldﬁt@ in aqueous

qU|noIones heni ca t roni dazol

SPEETI PShPe F?P“ﬂ%yat?rrﬁVﬁ%wﬁde%f'”%ﬁa\ﬁ%%fn%%YﬁfeméFkich apyatting ofls,
hivaedngaloil agentaniaye tesohde ndmc@mnismyyeet itc bagdad or where their
' n%tfng&g tBOAey @gl!efj ngev@mﬁpbz%gérﬁ'lﬁferﬁmn Wav atd Be used in all

ucosyn, azo .g. m conazol t'oconazo
app @@t@ﬁgi%wrgﬁﬁ]dkrppf&@aWEr@plai compositicns are usefu such as protéction of
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-23 I n an enbodi nent the biocidal agent is a
non-enzymati ¢ chem cal agent. In another enbodi nent

t he biocidal agent is a non-pol ypeptide cheni ca

agent. The biocidal agent may be capabl e of reducing

t he nunmber of living cells of Escherichia coli (DSM
1576) or Bacillus subtilis (ATCC 6633) to 11100 after
%}o@c@%ﬁé( adhebifd, %fu@ﬁﬁgz]er}’ca@ébto% téx’clréoklgtﬁer H&‘é’tl@s Béxﬁ&@r%f%d

after hour s referab hour

parti %‘P FSE5f ‘f’%l?des?fe rliteg) fC’P?ﬂ: LPE‘éf’cr?Q&ﬁ SHSMSHE Ui g fotions,
agaweUsiss ohtitann s@bs, 2580 puow) congiicetrer alipayspiramts,ateodorants, mouth
AN %Iné‘{n'o@lﬁbtso %Hg%%mgﬂtmmr %om&,fe&gﬂpl y in an

aqueous solution o even nore preferably in
an aqUaBube SO PRy PBWF’@P%QWC\‘?VF‘@ IHERION et EByPsi and‘%wfecmt
a&queiouke saatitano f @bne, Onfe&ory W) theasyd drnthpandutic Udkar infedtions; in

%Fh p@%ﬁ%oﬁeéaauaﬂe ﬁ%f 0% ﬂaéi \ééﬁe/)y fos)fc|egm§ Bh@%lsgfem of contact

age
f“ﬁ‘ﬁ?%f‘%’ﬁ ﬁ‘ﬁfatcﬁ% teﬁﬁt(@rﬁbﬁﬁ(% W‘n‘f‘:’s eHEPS #Hite &oi | (DSM
1576) inogenBacC iitl usnstiptaiedi Bai( tE GOLGERBl boypPddcaodirige atresent

/ . b . :
ﬁ%@ﬂtaﬁ% ?%%%[0@# @l]e_%lg@o%sn\fec% ?’Ie lﬂﬂgﬁn &%%&Ia@%gﬁ%\ b aﬂy hard
cofrcervPaPed Sé'ffa@@()”*ﬁﬁﬁ*?ayﬁé‘faétaé?%*ﬁ’é BRI e ﬁﬁ@éfﬂ‘w obial
lpa|y@pameﬁm9nmehm #0d s R0espP Frocessedtuipheniteispd eledanekychemical

g?armgcbetﬁca Vﬁ‘ocaes aa&se %arte@tsénotn%o%f %t%rgsnt%ﬁ)g?toc&g%% ]pla%ta paper pulp
@mwssawlaﬂﬁ et restmenk Piae BA e Pwers e moEneoBlilipolypeptides

f thd ImBRITh sblfd Balideic é@&héﬂnt RAlcY Regtetile @fcidahifly, disinfecting or
\gent of the conposition

Ry e Bl e e Utk GRS <1 ¢ ant | i b obi al
ef f eciiurihe, dlie apriedriatth éhat Swpmsinicicgit pelepgricieaf heeniention can

%&Uah@@é&ts@ M U&ard ied Q;l’e'aﬁ@hg in-FRte Qgﬁpqséy‘é,ﬂe@lnﬁur RY¥nindlo® @rocess
n;f) eé? }sﬂ itabl e delivery vehicle capabl e of

8%‘? gy y antim crobial pol ypeptides 20 of the

i nventhieamtinigroblabpaiesiticesl of toe ngenibremay halitoolis dsiusedoles cleaning

alficks 8 BsokRg 'I?é#]bl%aiHENd pr&&@sn‘fﬁﬂ@rﬁ@ Eﬁd Q}naﬁwyr@%/a mewhmh food is
ds nown I N

E%gg%agg slgg/eg %%?l{] élSa %Pw\é\%f mgsnpg aam%s d?st%urﬂp%, especnaﬂy fast food
colposist deliratetaens iané trenide, iy Pl hpepd geac enposplialdn food
E&éu&@ ahd w18 bk sy Asdili 20Y Al8cPLnithidbid GO EAMAkBits and

pol ypeptide to be included in the conposition may
B%geéatbﬁ%laf’ﬁ[ 8doT ?F‘@&?bgr dance with methods known in the
art. [R2bafxaopkesedaeagresenatbelagwt of apisefetisresgeusiesvapdr based
Bgﬁtspol ypeptide conpositions of the invention. The
osage of the pol ypeptide conposition of the invention
and iﬁeﬁ““@kﬁf?aiaf PArPsPiidgh Akine RHFSEH 'T%@'Oé&tﬁ%a’é‘i’ PG fprgmicrabial
U@ﬁ:ﬁl treyatdreinetetaet M- Miathfeatont dievalzasih arofulanstrhixttSedorowinindustrial
lNP .the art, 30 Methods and Uses The present invention
SO enconpasses various uses of the antimcrobial .
pol ypTéﬁtin\@@t@n@fsotrﬁg% pEmYsedhan RGNS AP Eestieqr composition of
pel iyeedn des nadearhsrni Rathdry atuseinidroed pamyeplidecarscomposition of the
%UQ’JESIQ %11’% Q& B%IP&H]#;@M rﬂ&‘lu@étu%ta%édﬂamgr%qgl CDHEYOeﬁiﬂggr rgarmbatmg
are 1 n aqueous ystens s
qr@‘?@'SWﬁtSé'Ph %%/%’ﬂ%ﬁ]@rgam%”@rﬂﬂ P?Ctﬁ*rian@‘@fe'(ﬁﬁ‘v &ram pfsitive baCte”a
syst ens @H@B&t&ﬁ i tentirAigrobibll iyp35idé Wbthk aarhisn rﬁdayl be used as an
Entirrixor%bleﬂ vete nea}rt%n PrthmaMher%Dmpf}%: orrg(r)ogx nchggienggrﬁl Sf(%| (po position
ki igvcroblish golyreg ey tnenv@mqn oravrigyused BdhdrreprgRign |0F1V9é$f jnarian
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appl i cations for which known antim crobia
conpositions are useful, such as protection of -24
wood, | atex, adhesive, glue, paper, cardboard,
textile, leather, plastics, caul king, and feed. O her
uses include preservation of foods, beverages,
cosnetics.such as lotions, creanms, gels, ointnents,

%pﬁ%an tﬁgmgpﬁgenfs%wgbtph%% §gen§%r‘ tF?@{réa%érﬁemt ﬁrcrob al infections,

deodorant s [ ens products, X
EH A gppt%rhaé orofpngabweqhwﬁ.r é’fﬁfeé?ﬁ% gragn -pﬁsdg/e q%@rlal mfe tions, In
aaiticudrano biicadbigd olfaepapt maleis: afsodidted vty Bng ideeasa@yncloying, but not
Hr%%omrq g eﬂ:ugls“él Brﬁe%%%ﬂgtand c?stg ﬁbr&s& taﬁc? sgfugﬁ‘ r%ﬂﬁttegfdlseases

acne, in

rﬁ@é@ﬁFﬁh%ﬁ“mﬁ“”%ﬁ$mﬁ@ﬁ%ﬁﬁﬁﬁﬁﬁﬁm%r deodorants in foot

bat h &&l doipodian « ltieainvengpnadiehpibdes ianfegiedive Amoint @Dt aatimicrobial

I aces, teeth (oral care), wounds,

8?8@§§§“£n m%H&{ ke. In general it is contenplated

t hat TheeedhteTagtie spPar VWEI yrrddierdels nsgndegio pradsemmounief the

bRsteabbignp@-eptitsefdl thd aivestionamhitg is duistief actihmigt ofowth of the
ial growh on any hard surface.

EVX&Q%%kﬂgfﬂgesggces whi ch may advantageously be

cont aB"tee@Vw‘“Pm sisRerelaiee| (i eupi her ingpesiMppae qsPrefuctsh@ich as

bavRBLd, fadiad eesttsfsages, ab., ptatRs Sndeitep REmti-dUSRGH @irgroducts,

g@%%ﬁ%ﬁg chem cal or pharnaceutlcal process plants,
wat 6 “Sani tati on systens, oil processing plants, paper
pul p F%Wﬁ@é@é@h@e;ﬂ”’é{ﬁlﬁ@b a'mtyéw’f*tj?seﬂﬁtt'ﬁﬁe'ﬁl’e“mrh@fﬁ s'ldm@ﬁ red to &

ﬁ@@'sluﬂ@‘m@ G\ S pr&!ﬂ@noaﬂi o ﬁ]fcﬂiﬂlaﬁlnfd@ﬂﬂny F-l@dﬂihlsiﬂﬁ&n lﬁzay(lfe topical,

&F? é%nvesggt?%g @?9854# onethe 3R llf,ﬁ ne‘l PD;ﬁ:;amsm préfer\é\g}s% WII] be localized.
ieoerolyi b dgsowt meowtlmh@bgiu Pfﬂméﬁdeﬁ OQU"@S’(WE@?\OH Pl rttehmfﬂc jent to

Hécréa%e@%@ﬁma%ﬁgaﬂoh ab 2t AL aaab/oc [xé%ﬂaiiyaiy aﬁ)@bé{ﬁ%@;t bt Say be

he I nvent van
BY &himRgR 1oRE # il ?}Ee FOF,EPijCs;S)/g igeﬁ?rﬁvﬁn Igyeélgcm 8 ‘Bginistered at 2
pomgeskat @Qua:qsm‘exat migfob@ahpokdatioh v2Qe Thigmiaingi ariyc sidbpigcts. 1t is
théﬁﬂﬁﬁéd des wof CBIHSOSHIHV %ﬂt b@ﬂbtﬁﬁéfd @Q@'ugéc@ﬂ@e} )fhebgw&k%@g of a

eani n surf Q | n&q% enS| Iq C1 ful
B?ﬁ@@g&rﬂbw% Gt _qufﬁwn‘f’rﬁ !gﬁy'y%erp ids h\ﬁmvgrﬂlop 832%:)3 igu arly usefu
pr eipiee draot nseative hastarizh fersuding sBicvednsonan wesiyingsah ame s¢hiamydia
f?%%ﬂsaQﬁ@graﬁ%%ﬁ)@%al:%naf %iﬁdllﬁé)\%%usrs@@h%o@@&% streptococm

I cat éssens and the |1 ke a SO
antim r@r%\gmgqobiahpcﬁyag;aldespgfd%@fegu %%ow %gr ir wtro formulat!ons
especicadbky, pagielialy Wsraorsuickaocd vastt b mtodwbigabntities of conventional
Qﬁ‘t%%?&:ls Fof %kﬁn‘i;ﬁ Qrﬁlf)ant%?cr %B@;F?e'pﬁ&asad?%ef POhiQD n%?lbédadded 0

e used as pr eser vat| on agen
arigphansiiar .hém%&@ﬁtprqpﬁramew fB%Ys@%V SHiFpes. asm@ddl’fwe for in vitro
antra¥i of eI tabrepalt Heepérydes coimictdres iptiesertitureavent i on

are a0 aé‘c%ﬁtf b'ff”t cgf% ax‘ﬁ‘b@r%&r@de o E:%E%\Rn@w' thé’énth‘}‘ﬁ’&cﬁial hdiRRtdes of

and for
Hiednysh it Panto e rRdgd Py inyto @@tlrﬁaﬁseqeta iqqilél tp%gmjmﬁjﬁal section.
alis@y elcates of detiigotisie cofbiad wind heaednabbeb! polypeptide at varying
O| I}%e to:%s O;Ben% gﬂ%e stulrfnggnt% all om ;!J Y& écgrhsaeﬁ @etween about
o Y epti
emnﬁélm ndoﬁneoﬂaxt hTé16 \ila’wﬁemcrc@ﬁs ﬁ@y’than §@ur6%€y Feedy &ﬂveit pfekilting

pepwiagt ure of a medicament for controlling or

conba,| 1 9es fn'%e‘?é’sgl & 'dS'TBut Eru r[%»t %%it%djﬁbg%rar‘ﬁrn%ﬂ\/@%c@a for

bact ef'r'a
exampte: ijrobacter Sp.; Em‘erobacter sp Escherrch/a sp., e.g.- E. coli; Klebsiella sp.;

-6 -



{4}

15

20

25

30

35

35 The conposition and anti m crobi al pol ypeptide of
the invention nay be used as an antim crobia
veterinarian or human therapeutic or prophylactic
agent. Thus, the conposition and antim crobi al

pol ypepti de of the invention nmay be used in the
preparation of veterinarian -25 or human therapeutic

%%L%’a(y %@QWQpa%éu%eﬁgg ﬁﬁ SSJIr%neM‘ €. f’é gad r}ﬁfﬁﬁ Sot‘yphimunum

m Cro suc bact eri al or f unga
PRTERP o 118985 BF: e”ﬁ%ﬁ’,"gf’o’ééisa% ﬁ@sﬁ RO (YEFY SP- . Y. posts
iynbectivtomsculdss, Ypatdroaicay Frofescafiacipg tRaatureiimbecVibonsp., eg. V.

%er%e, I\ﬁ]%%%glsft%gmuw gyﬁ%teﬁlsﬁ e@'?e% }eﬂﬁ:}} %b)ﬁ&m!lﬁu& e.q H

: _ ul osis umoni a’ and, Cyst
fY6E8: 41 dHpEYis STl 5P a APt RoEUSh SeQarysoRlic, £ parapertussis
iBRekudsmg Nebstia npt, d.g. MLt @alotimeady o anertrgdidaneic. Other bacteria of

91'351 @%{y rqehﬂle LEBBH&IQ %OS@' g} 'ngmrgjmo%pt% 'LE% ts,b ol gp Qn%héc?égenes

fective anpu antimecro
S TRrRert G TOTTHE, HoRemeTice WFQP@“@[MSW& 6. Wéﬁubefcufm
s egbrRer@pnehs doneenuediition mRanlad., 2o BnburgforfeM €eptospirae sp.;

croblal e f i nyent [
#f?fma Sé) it gt P&%Mﬁ& (ggv?%h%mgél %,Reé‘& 1{‘} tﬁg@rmg\gggcg néuﬁnon!ae

thmﬂﬁsf@@ﬁbw$%épi%@éﬁpﬂﬁheﬁlso rel ates to wound
heal Irﬁtgw @M&a@sbéth@% @:r inRFRdWelide SMeh A8 pr@@i@éﬁ@@ﬁogens 6.9,

dic deV|ces S cat heters d
%%SIEH%’ ﬂ’an (?fguf . ﬁa GID angrl‘; Og“gg?ﬁosoma éjh ag 272 br{zcer sﬁgtosomes
Eoepmbeiti son Snefocedses stntGanilida sbieadl Cpabigayepta des of t he

' nVer\Vdrt@ﬂ‘s %&o@éjf& %ﬂ?h%ﬁﬁ@ntﬂ%y%e érﬁpldﬂ/@& Tf&ugﬁcﬂ@éﬂmﬂg formulation
0 a me¢c

ﬂ@?‘n a?rraf&/n Fﬂgny’iy bbée lpjg(bte% ér]travasF z?{,g1 |S”§Dé3u aneousi)gi S[%entoneal v, by
depen, d:pﬁg%nnwlly fréragtpadérf fopicaty.cafo bergpaaing e meshast of @mnystiaﬂon by
Wbk idperd QQ@ILHOKJ@% the SPETRE 8dshiye iR HOSRLES foﬁnﬂ@tzon le vary widely,

t t
Sirriics aing Porde P EAsE Ene R PB B BBSGIeAtY dif B-rat e
Keast, @b dutiudd0de! assuradtialiorb jheatanherad tadinlstsgtion athel clargndseof the
Q%{ r@ o RS ﬁoslt Odha tﬁé llKé |+He lgltla Tc!'b@e%%p roffolﬁct\n.léﬁ by sma[Eer

esent | nventl on are dm njstered at a 0 dOS g
sl iR8ace 498 B %ﬁﬂayﬁﬁﬁﬂm% SR arpTeay WW% &@r H§eKly. or
sheensbd eet snalkt disss asdadreinptb@t @dcd tragevérhietincs dadys istinoweskly,
\QL b, R&mt%%' Qf%ghv@%séﬂﬁqg/epwﬁﬁn)l %e&%"ﬁ@%lﬁls@toﬁwﬂl require a

¥S|C|an or 1 n Vvivo use. ant 1 m crobi al
ﬁ@ Ypept igad asmiied ﬁ%\ﬁmuabf H?eea"ﬁ%ﬁ ?qnémaarw o dgr jpine and
babolyi thrri :ﬂgmg/rianmmgafar‘g&ataasmmlrty a orireeihrirditmaigpn. For example, the
Pg_&gq&pn%§n% EHQ% and Chlanydia trachomatis;
ram positive acterla i ncl udi ng vari ous

st aphyl ococci and streptococci. 25 The antim crobi al
ggmigg@ijdes of the invention are also useful for in

vitr OT 0({0 O&'!:ds %Ptt?\ls l&vg?]t‘%h lcgn 5@ lﬁéé?;lﬂﬁgted lﬂl%rat \}aﬁé’t!,r @{ Ho%nulatlons for

wher e one oduce quant
W\dﬂq B Stfaﬁ?ﬁ Meregtarieylar 34:8\“3 C@Wﬁ?#ﬁ‘ld% of i, érese”t ‘”Ve”t'on can be
ﬂﬂﬁwblme@r thba| k@ﬂhe}é@aﬁ@éll d@&]p@iincﬁwhe UynVce}ﬁﬁolnaﬂrbnwa\ystmeapproprlate

ac u(t)c acce ahl % r[rlglj:s OIPHHB 9'19 rb%qa.rrﬁ;a egrﬁte p%‘baratlons in
P aer{}“ Ry hE =) 8 GIRARY,

for
eolldt @eré@oécf I@elldlcg Qaﬁ%PUBrf@V@nPUCPW@ fébﬁéﬁSgFW‘?ﬁ @Pwdefs granules,
HinGhMRE Srebis { HSHd) olGibnt, Wuposiied MGecFtinC RPdIbN, lgelk ymifosgheres,

gogigr;slp SE)C{ a%gsrglsc ng s?c*ﬁ]t gdnﬁl\r}llgtl}’]&iﬂglg H%n% corﬁgbﬁa&?gealp Ee%re@gtﬁlln various
wiers ond et gl Rascad eealph ddreniarat; H@tr@ﬁ@t@mqaheﬁffaﬁﬁrmal Yansdermal,

section. Typically a culture,of the mcrobe is
conbi ned with the ant|n1crob|al pol ypepti de at varying
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concentrations for a period of time sufficient to
allow the protein to act, usually between about one
hour and one day. The viable nicrobes are then
counted, and the level of killing 35 determ ned,

M crobes of interest include, but are not |limted to,
Gram negati.ve bacteria, for exanple: G trobacter sp.

ﬁfg ggsﬁ b%%t €lg n’?zﬁstratx%é C‘E'Px@ Fd mc?ob%P -poly;?epﬁjes Eef tﬁ@/ ihvention may be

Sl'e ane P
spﬁf@qqccpétﬁ@@dém@graﬂo@g] r}ftﬁyﬁ)@ chl}zgcb by ’[hgﬂﬁé of gn mepyab‘nh? o‘t@r formulation
thatRiRisnnl l‘dtailmhe a8k add A et of$hn)lqedxtioa sp.; Pseudonobnas

Sp, ' 1€0 geo fe ocﬁrﬁérﬁgé ﬂ?ﬁ@latlo\ﬁqﬁrsﬂoﬁthﬁ u=d com;?rrs&a a%helé’t%telgﬁnt that

pseu ercul osi1 s, enterocolitic NCl SC
dga,g,reasqaggeg afiﬁe@p‘feacog«ipntrat\gp quh@ieg\bcatlor@ ;garttcv}arly @%&nb?ng énag{}esmm
F@aré)@ﬁﬂlﬁl ¥ddntU suchGanpydtg biEET/epr SPTA reydhe iEludeg] uhgre citrate is
péef% d'e(f H‘?w% %E?nc%ﬁ’trat:ofofg:itrgre' wuﬁus'uﬁ\rg bH ?r@?n%ﬁmut o Q)Urﬁil'/ley'

B. bronch I SEp tica
B, pahaperpaeds s e mrped vanEp, con ke PdeBRiEFigione B ggbinator
thh l&HﬂQﬁtﬁéiOSJa&u,ey Nan BB Ns&yint dothipdaticat with dvdnenolactrerduads (e.9.,

pen‘é)nn aﬁsrsr%%%nj\a@@ %ggnté'eagxlnﬂ&ﬁgl G mgceuﬁcal dosage forms, the

noc enes
OIWEPQBID STRY @Bpadml@stgred i t ﬁéﬁﬁ‘lm? elr wpar@ﬁ@&ﬁﬁﬁg%eptable salts. The
MY SORAGERE]sWHMY %kblpien% e mdteiiabepiaUbasars in noMayliefinge;

EL?S%E)F fogil Wpeﬁiféagf)%s fpmpouncgsu&%g E%OE eﬁ'%lcﬂiesﬁ in C%mgmat%n with
dRpravriefkeddadivés tqqmakg,tﬁb]e{s @w@@d}r@ugg or @psgnesc?or example with

Jornm Br@talj&’ﬁweg su@!ﬂ @é«' @Qﬁb@%anm@ th‘ﬁlstatr@;Cdr potato starch; with hinders,
I cobact

sblgfw rﬁi‘gérﬁ%taig‘?e C?‘ﬁ“@?% s‘fe”ﬁj ?’IS(?I %eéléatgrvés aciaci Eke&" %!iatlns, with
fEithogens sueh gs cofl gapbdiotaics ptarcheor @odlq:rm cﬁ&o&nﬁw@ﬁqu ose; with
W5 YRAROS QA Es 8 or n%ggeslu]:n strate8ing irSiBdisl Q%0 MMSEnts, buffering agents,
nt aenoeba s g {C/g Qccus %g Candi da sp., e.g. C
BPHieaian §9e LY RIESTRANET IS gvcwgq 545 for administration
may biene esvpdpoyietd. cafihiee ﬁmrhydpte@ttqt@@refpgrraﬁqﬂsgpr @mctiqm)pybr@ssolvmg

Sgll ey AlehYisirhg HB |rp§1 iac{‘ule&%t(ﬁ@torhdahécﬁyaﬁﬁéﬂ &ldhyas vegetable or
cut aneously, perit

c&lﬁ?mgmﬁzrcg]si ﬁynthrﬁlP razgpr}ﬂu%&a:gr ycFécBangﬁt?rf/ oféfyqj:'ler onhatlc acids or
exaypleeglydve tandds dediredy dwtihngos vangoriab addifiyes pyphadsagdluyfizegs, @sotonic

yeble K0guddLdie afdsniffie desagn: ol adheethanaseut i c

ronwll vary
specﬁhiecc‘%i‘f‘ﬂqulwscrc@'blbﬁl “t%qdyé“ef}?rf’i?g f?rg‘ug‘gorbﬁ%%ﬁl%%?* Hyed via
ihihgattal Uhe cafpbires 20 tii pease, inviehinf e iwefooyulgéd into pressurized
ﬂﬁ%@%tgblgtggo Ell[ag{é su!:me?s M%%ffiu&gm@ﬂgﬂenbr%ﬁafn@trﬂa%en !arllbetha like.

fromt t he
The i HietdoaPowss @arnaa/uesaé % &gy forﬁbﬁmpdﬁ/\%é"'%”téﬁﬁﬁt‘lj'é?f burns, by
ARhLNERRANEE cclasemnal Theitidesacheys fuebiizhn, issdrér eghntss suspsnding
:gnneinrnsegr%ulﬁf rif; %%nt@%%k!%er?ﬁndbdr%% s Or fractionated

adm ni stered once or Sever

al
ti mest L@tgf:r]nyare dhesoped ke yan besade g SHEROFHSES b%rﬁnxmg thh a variety
&f R8¢ kv A05ageyhevades of matBsubkasess, Toe abmpounds of the present

‘g\d?rﬁt'ﬁ%‘ g%rréat d]q"l P]l elj rgc?aqgrlg & s%ﬁj%étom gtlﬂae up%%ﬁ@ry%%ﬂclucre vehicles

ravenou
asNtdseon Meaﬁerbowraws@p%yéwwﬁﬁ glycﬁ‘éyw%%“ i Prdigepgrae
&Yt%@é SiiciBd BRirddnt ﬁéw@@ra@l‘eﬁ| admi ni stration. For exanple,

oxy term a
30 Th ztcg Ed‘aréns raln?{l ngtae!n%rdn%%&%q?]n Egghn%]gc%i%rh%?zehg and
juspengonsameet e cPFOV‘Fdé?' nfleatis iash fdgpacet Hb afﬁ‘él?f‘?rﬁp'e teaspoonful,
adm ni stration. Mre particulbarly, the conpounds of
the present invention can be
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formul ated i nto pharmaceuti cal conpositions by

conbi nation wth appropriate, pharmaceutically
acceptable carriers or diluents, and may be fornul at ed
into preparations in solid, sem-solid, liquid or
gaseous forms, such as tablets, capsules, powders,
granul es, 35 ointments, creams, foams, solutions,

?ﬁ%geggosolnﬁ bqg‘t or srl]{a;%%rtdrf %ntgmg %%ré\fé‘e?mln&ﬁ Iar%aunt of the compositicn

gonfinips prﬁeac@n fmfe @pm@qqédsctg ﬁ%@?ﬁgi 'B\ﬁﬁt*%es'gﬁ?{ﬂ’e%bd%%@@ forms for

Vrfj’échéw& intR¥Sous iaBGhidgatng nel abmprsd deadompredtaline present invention
Prg%eaghg{;sg\@ﬂ eaésnetl rsé?}% ek gt%ﬁl?hvaé%r pxgc{nﬂ% r?émél or ArbfBs BB uticaty
antsptrciercetieal polypeptldes of the invention may be

syst emp‘lér@f %?%umr}b@&%a‘bﬂn@ml@m arayebendwadaliiezat lpylants are
tr(HmF@? glaﬁ i ﬁrgspgn%svsgab ogtc OV'\::'I ed’%fe&%‘%le%"ngﬂ baoﬁéh@édaﬁlﬁtp%]ymers

0Se a I npl ant at
IFar erepErbodhereatiactia agidaiwar ahedn agicyiorrg 6?)?”@%{ le Qgiémer that is well-

GQERIH $§ thethoSNehAhbRBE c@gtﬁlﬂlhg EH’éaatnhmiEroﬁietQJbBaaﬁSest diéhe invention is

effective c ntrAt i t

Fpg}c?ci‘] g}lﬁr%rpv tggli\ec?% rﬁf rﬁ ?% s% \e(h%. fd iocgfégo'ngé}ﬁrahon of active agent is
agenﬁﬁi@G@hﬂ@§%ﬂ€ﬂpﬁb@MxEGTA or EDTA may be |ncluded

wher el t{efn@tﬁnt Hé"saf;é)foﬁ'ﬁ‘eésf @dd hé]?Bnﬂ 6feRae piyvsiailly @rcefe units suitable

citrate w | a ro

élén%lgw (ﬁigs%les l%(ﬁgwmaé fgﬁta”' m%u?? : %heagcgnug %Qnth\% Ehﬁedete ined
ajuantdy ofi ompouTisi nBihe oresentinventien edcustardl an groymh gyt %%htoﬁ?éod‘me
L[ @&jesﬁré]d ferolreall %@édc@{anMnﬁw'% &Eﬁ%&edﬁ@éﬂy\@cc@ﬂﬁm]@ uinst, (rig o vehicle.

-forin, anti-i t
e‘lih@ syeqlfﬁattmalf%@émt desa?xlge %rmiafép{? YFTes sen{ m\{eﬁ@{g}wcdéaﬁ%%t dr@ﬁe particular
rayhpbe daehimlayes bed td cffect tidee ﬁmewed)fan@ ﬁ@ pharmacodynamics associated

gﬂ the(ﬁg£gﬁﬁhf%?@&ceptable salts, The fO||OMAng
exclpients are nerehyfexenp
a

ar
no way hg pmrmp?ﬁyilcaﬁbﬁcc&ptgﬁple ﬁ}(céob@F L[]CBr?g veﬁﬁ% Cag ants 8arr]ers or
Qﬁﬂer’@@ zkts Radigl oBi@beIto e ©oih Meabiaw mhmmmeut@gbr@pﬁg‘t@{eeauxmary

étgllwc\égssu%ﬁ)amgd E%% gﬁ@bm@%@ﬁs SHi@PYlBSinghgents, stabilizers,

nti onal
aﬂﬂWEﬁ@é@Sa@b@ﬁ“ﬁ@”?&@Fﬁgﬂmmﬁﬁﬁ%W?8* '®corn starch or
pot at Gy@&aﬁﬁ@ﬁge%@f bysturrﬁﬂmﬂmmst&ﬂwhraa@ foamy 81! algl tp €0 milligrams per
(ﬁ./rgl vlvegg%hgfsf Subieg der h%@stpa%r'l VAP SasaReAS) i on‘é%ﬁ’lbt &lkaf £ wo to

I SI nt egrat ors such as tal
sssatn@hs d@m g}t ones iad-EIast CHGHE @Irntablet taken once a day and containing a
C@B@ﬂ?@xﬁg@tﬁgﬂeﬁﬁinte\d{ SsefveWigrdtient. The fircantesse sfirchmashe eitained by

b(fﬂp?@%] ma rlgla eaassage at @ﬁéjrerl]tf ]—p%?deg el casbibs Ghal HRRES slowly by

enin e pr eservati ves
arrhofit Brgesien g WMP@GF ‘%Wwﬁ@af&é\%ﬁ%\] URigS e be
f or mulghedod é‘kﬁllQmpf’é‘c‘iﬂW @pl‘e@lﬂuﬁe fheair dos@ jesels icamsarpys a function of the
T

such as veg of .
otffeers. §pme bidhe aiecic C@qua@tqr% mgee] p}gﬁegft’{h@w fhrE Preferred osages for

al, Ye&! écﬂ%uncﬁﬁé ?‘éa&lnyetehh:@M byahdsplaadkilcn teiaddy awariety of means. A

a}a{af)ep:aqe/ Eugargd% r%l s%rg ql?kg)h}/sw?cacaﬁp%teng c;f Ia Q%H }f&ﬂgduﬁcﬂ] al
suspentienge afmotenesernd dilifeyy mjucwé ﬁtﬁesmetg@qa@‘, |p’c,er.[r=étr Inglpgsomes

PILES Gl Hel RSof 1RDtalREsIE GNP QHINEISHE dhitdde ditriel luerdintraveluiarly. The
aerosol fornula

i F95PRES Bh maﬂﬁﬁéﬂ@éd%‘)&ﬁ?g‘“‘t“a*? Thok %r%ﬁ’%erw@ﬁvméﬁ“ﬁ'%‘n g e
beefier muhatiad comed Press @@Iatzoedbmcﬁ@c?@ﬁﬂtabaﬂr@ W Bigeln wREgpect of
such as dichlorodifluoromethape, propane, nitrogen and

the like. The conpounds can bé used as lotions, for
exanple to prevent infection of burns, by formulation

wi th conventional additives such as solubilizers,

i sotoni ¢ agents, suspending



21

10

20

25

30

30 agents, enulsifying agents, stabilizers and
preservatives. Furthernore, the conpounds can be nade
into suppositories by mixing with a variety of bases
such as emul sifying bases or water-sol ubl e bases. The
conpounds of the present invention can be

adm nistered rectally via a suppository. The

%pﬁ%tlg@r%o%ﬁbﬁ oel &Q%né’cﬁm %E ea%ros§l&5t§] f&srﬁﬁs% administration.

butter, carbowaxes and I ene % é ch
higpomse Byt BRRFETa i @“” ésmiﬂélf‘s &F &erier digti ’8%? eig fusion of
reomahenperciatas renddinirts dogégez£ oruys efcoMholigils ory becdnaluseful

é&% ﬁgtlgﬁ 5%'099 }:?blé&ﬂe fPmin rdj:gmﬂd@c‘n{g)gaﬁéﬂc @%@ltteﬂonlc hp;ds such as

suspensi ons na provi erei’n each dosa un
PREPAANEIPR S ¢ %\geﬁmwguuwd will b NEraBYYeRSRRYHAI 20fiabpas such as
ommsummqmbmmmyndmmnéahm$hamp@$dQMﬁWMﬁMHﬂeannunt of the
conpasj, tphe%grmgcﬂgti eés%hﬁgg ek Fro%du%e@cg@@ﬂ? RE s rertr%f fdd@@ ) J. Biol,

present | nve 0sa
Qﬁ;ﬁ@c%ﬁ%%ﬁbmav ﬁ? H%ﬁﬁe e fa%i 98 2 H@ﬁ“d?ﬁmﬁﬁ%ﬂoe GAPRINIgE peptides
ERecBBIReINEh @ﬁpr&dﬂz@te@qﬁ@@@&nddﬂ%ﬁ B&Hv@ﬁentﬂ/ B sdline medium where the

'goaﬁqgcﬁ@s grlllooano { earagggeho a é Jpl F{ perceg’ﬁwﬁé%r é?}?‘g%{ag‘ a!tion for short
paiod efrtimg, friphahew 5’5@@9‘8 uke @b%@lap@\ e agermf oetaubadt fromsbout 25-

ase walhis lsmvmpéatbdtfrwn Aot 5- lm@nﬂ% cﬁ)ﬁ%osrtfdﬁﬁmﬂxle@&cﬁﬂ:a@@ for a
m cr ospher.e

R R aeiroedis B dhdra oo P REare MR Feoles agipted by
Vatking Taeivduand then gbywiell beadigniodatonsmadiuer grdplolydncreasing the

P4l M@Eﬁ abd@trorh S -8ldl fo!i&v@d%%ﬁ%gbéﬁdt(ﬁ@m Ofti ma:ch&j allows for the
ypepti des of

cont ai ni n
B R MLk OF ARLLMLELRbL sl poT ypept | des of
infection, so that the | ocal concentration of active

ﬁ&%@%ﬂérﬁ;wﬂh'ﬂ%e@%ﬁ@%@h@t'Ve to the rest of the body
The term "unit dosa sed herein, refers

physif©aHTq/N 1% Jéfté'g%?ﬁdf’ §hes?.ﬂ“fné%7l%@‘ poheeRifipt drtle '8\6'@3%{@335’ be
foomnuitiedraiih athdr girrmedsutaty @ttesggeanclarticniaty aoertaalimiogialeagents.
(th%ggg%e%srgf e es&ﬁwgl t»y d@&an@t?%p%lglg fsoés ltnlaﬁn Wﬁé ERClasses of

i'nvention cal cul : an apount
HHEQticdnA gt proiclBe | q;@ooe@plfh@& ppﬁcsfg&go@pfgtopllanowi{hﬁ Ggroenicillin,
pdranmaceidieal by.; ageeptiablie ciribiratdn, Gl rde@Fla@fmase  inhibitors,

é’«af%'ﬂlia ﬁ%o%hns TQﬁ $REELT | GRALLANS eﬁf?&x.n‘i |H&£%ka‘ctaﬁ°5ége R Erems;

Invention déepend
r@@ﬁﬁ@ﬁﬁﬁseﬁﬁﬂﬂ%éﬁo%ﬁﬁ tﬁgméﬂﬁé%trﬁﬁmﬁgﬁacﬁﬁéméﬁﬁ aRelymyxins;
divenphadsreqQotynasd)i cisraapsothat @arondbide; t fiectempat Ndintethopriny
Jhe ﬁﬁ§$ .The pharmaceutical |y acceptabl e exci pients,
Such vehlcles adj uvants, carriers or 20 diluents,
are rﬁélﬁdnwcﬁ'caﬁﬁémﬁ A @5 etk @C'H@'m pRYenfip edotrephotericin B, nystatin;
HhadosRe euhd caidieé as. gepﬁa@ia@oa aLR@tdcbr%EM iFhdSEANCESR], fluconazol,

&g‘%ﬂae{cu!og C drug incwde &F‘ rr?tgdtol tre 8%50% aR W’a I;])Fny CHtgkiﬂes

At's, sta |zers agen
ik elso &g ewckué%inlaﬁoméaﬂp%lbﬂ tge ﬁ@t'ﬁt@ﬁ@f% G@V@Q@M@Fﬂ) thednvention, e.g.

iARFBGR SRk, Y6 RBIc6Is 2R BbSE halbaeh range from 0.1 pg

to 100 mlligrans per kg weight of subject per

adm nistration. A typical dosage may be one tabl et
Ihakemyhthess two to 25 six tinmes daily, or one

ti rre‘ﬂw@'e@]%%ro%@pﬁéﬂhﬁesoéf th@lmv@mmh aalﬁa@rbeoﬁgi%reﬁi Q)am @lﬂzdsynthesss
contalnlnaj??ﬁkpﬁort onallg} Per cont e %t tUses
YTt ©aY e Y aétf gors ﬁ%[?/“%f& o%’t“ Ff‘fe""(ﬁ’pﬂﬁ
agapstibde fatepingk sutchated dindeelkere bateided Piesysismspid., Beckman, etc.
val ues, by capsules that re|lgase slowy by
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osnotic pressure, or by any other known neans of
controll ed rel ease. Those of skill will readily
appreci ate that dose levels can vary as a function of
the 30 specific conpound, the severity of the
synptons and the susceptibility of the subject to side
effects. Sone of the specific conpounds are nore

@ptueﬂg shARiRAth ﬁétﬁranﬂ&tﬁ hé @i n@%@g %yf&:r suodit@hby St upnaturel
ound are r q eternlna ose .of ski

I
TR aﬁflg%yp%WVePysoaﬁsnéarn? R ot dr P aeals Orgieteine
dliestereaisurdas.t i payrsiheliog idtfalenpletasicyr fofictianaieseand the like. The

SAHRA %‘équeﬂ&@ aHé Qhé)fmalnhd?oo?q:ﬁr&%ra%én Ad&d IaVeMnewelY Edrenience,
IS one neth gﬁerest The |iposones 35 fuse with

?%@O@E?Nﬁn%fawﬁﬁj? YetkSsite and deliver the contents
of t Hehelimake rinkimt ma&yebd wraddey . to TYegious! ppdideames @otans comprising

Jarciyang @h ﬂ%@tldn@ht%@ R 6haid bintRenae! g}r@UpE %r aﬁﬁ!}fefdr%h&ﬂﬁjted amine

time for fusiqgn, using various mal nt
B iaE 59 SRR HooTSUPR OO RGP e OB B oarbon
dyickies fod amidnraspechhd ofe 1ke.29 the i nvention, |iposones

ar e q\eﬁésgr@ﬁadvag'leusb roé\%r r%ésploé %ﬁ(@d&@gﬁ i ér”tﬁ'éoﬁb'%ﬁa/e durmg synthesis or

admi ni stratio X prepared w t
%HWEWESSS&POWE‘F% é}”"(‘.’i’rff’r '@5%‘9 thed %rmecﬂﬁ%?ré“f’é‘ SFG%CieoﬁhL@fCVSte nes
mnﬁm&nesq maecthic@tier§antidihesvior asindib a méthlu@ndapkek roabpxy! groups
%r mgIESmldeQBrd %e!??)ém%% gfd‘é %ﬁ%ﬁr}d SQILAALL ga of
osone udln cationic or
ZW t t e Rﬁwpéptlld??p ndg a'S% ge fsclaed @“ﬁ) Iﬁé@ Bhat ?@gﬁldefr?él WiReconventional
AR ol LoBbthahi Phledd. Il iyae ri%%/rtié&irép}érebe)f PR Wkradsiocdmost and the

Iggalrt? Inéunlﬂlp I(‘)Lgsslrigat%_}@yf a%ﬁd)l}%gn?locf O ano lra{pnyghlggl g%&éﬁo%xéresis affinity

Prepapsag vt heothepostirsen fe@ﬂi@”pr‘ﬁlﬁé@um@sfd’é@ df¢ pagPagijions which

é?@tdée@bvmadompﬁs]eq&l@ast] 20"/5'&)@ lwelghtqﬂ@r@ dededel @aftt, MY BRally at least

%bs v ?Dﬁ Ib}"l &/egxibf)regeéasb y ER eéﬂst a%nq 95‘23}3 e?g%{rgﬁ)g o% gg{épet{trc purposes,

\aepatbiortdeare dbawro. é%mverm Q@ht‘ﬂ sﬁlaaorstﬁlopﬁémwem Eﬁ*ﬁt%@rt@e PRigod of

ér@pér@ﬁcﬁ'of%@ bid8udiahd iPBurkiBatbh @)sLARIRe @Ercabgyet wlir Hlbased upon
8 %ﬁpercent After Intense agitation for short

tﬁgp 688" of tine, fromabout 5-60 sec., the tube is

placed in a warm wat er bath, from about 25- 40C and

ARs £x6l e repeated from about 5-10 tines. The

conmposition js then s ated for.a _convenjent perjod .
of t IW@, pr@ﬁgﬁ’bip\éﬁnlt?p Pr @Bﬁﬁf tolmatbodg ef%r using glller,rﬁci}yp%%tldes gavxng
dniintihetrial agiitimtienimal feedr bexehgs T ieedvohpetions anthdepd additives
g eag% %mé%ragpo%éﬁ@gssof%%}émmgener ally

vol une by about orrhi]F % d, .
foll o%derﬂya@fﬁawweaﬁtha@%'ﬁ i udm@mug*a A%y EARTRGRsCr animals
eiz@r ndrh@mirianep rapdrratinets,i fitco QsheoWsumbaepofanmlhghes In a particutar

rth\@'eéng\hati el %Urlnﬁﬁant Fe%(n'fﬂ?” r@én' rgﬁxﬁ’\aw ;I\rnnﬁ I'}%rude mano-

A@tlve %ents For use in ?

FATTATET DI %9 B Y e @é@d'@?r th o “H\}%%H 8 eﬁagf%’@g pisgg, and
sfc@rsmﬁoa;trgduom dshurbdyaend p‘hnacenamm@mg tat rloy lireit! it eroiteg enitis, layers);
Pcfl.lrnp %\lfleisa%dyﬂsﬂgpﬁtéd é%|%'t@lsahﬁtgﬁm s. GQher agent S

eres e variety of antibiotics,
knownereihésedry fead %’@?@%t‘%‘f meaé?ﬁtai“b CYTREED | Hﬁ%qafﬁ&%” m'Xt“re or

Refioglibd dursble &rGr ind@BbCot ihake I anpeiiaCi | 110V,
gen;):qlcﬂlr% l Is% ac?&@:% tJ hg varWoP% ﬁta"nlc#@?a! p&y%fegl!duc%ﬁ be fed {o the
dera-defcs. @ﬁ@{s@r ﬁlmmﬁaaﬁ%y with the digh ahedgife s rigferred. g.

cefaclor, cefazolin, cefuroxippe, noxalactam etc.
carbapenens; 25 nonobactans; am nogl ycosi des;
tetracyclines; macrolides; |incomycins; polynyxins;

sul f onam des; qui nol ones; cl oranpheni cal ;

met roni dazol e; spectinonycin; trimethoprim
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vancomnycin; etc. Anti-nycotic agents are al so useful

i ncl udi ng pol yenes, e.g. anphotericin B, nystatin;
5-flucosyn; and azoles, e.g. mconazol, ketoconazol,

i traconazol and fluconazol. 30 Antituberculotic drugs
i ncl ude isoniazid, ethambutol, streptonycin and
rifampin. Cytokines may also be included in a

formy) @tﬂagtﬂ;ufaf et‘hB@dlrﬁ’é}k |3 GhiPREadial @@]&Né@ﬁtﬂlﬁt ifdes e fhhhich it is

i nventi o

Fided &y th§| fﬁ?lda 09 Wﬁ?rép?l% wlet?eleg ae?etd q[d v%lui W%F%e?lﬂ%cﬁ Vgall -defined
'%‘”E“Bafam Bmfingeraiil ablypepits glesaraibn fsh ldapt/@)i boh apdylelyansd by

Q?J dy b%érﬁ‘atéfdréd’h? éé/ami?ﬁ%dé 12 MSBJoPYSNt ARt particutar
s as known in Varj o

%&Hﬁdﬁ%%ﬁt%maﬁ‘ﬁw OUE o MORE TR T SRt 855890, 2
|ub oamd-stloBY ntrh es taterdnel py Apheted. Bi osystens | nc.
Beckrmbl. . flifeq antlﬁ-ﬁ)qr%Yal Hélbﬂé%t;a@fﬂﬂéda%%br?§ra%wan%gwsa%dnstance it
occurring amno acl

g substjtuted wt
AR uesRr foadRsh GoEeSy g) th% éefefjla@lﬂngwc’?b'ﬂ ;?c%yaﬁ%{lldg tt(aé /s essentially
el GHAE ntetledng Dr abataminetingnethdd- arsioloenl melypeptides. The term dose

c%i-rsgtﬁ %fepg A ARERar 19 m@%ggbﬁ)era%ogax.hg;%n@@feﬁte;na RbnskSABLNE, and

t1es, articul ar
Seeriahtly cARelimiHe %WS%UD&F g5 4psiter sﬁe% Il be
det erps fRdudyin GORMEREE Mo@ever, The 6QIRGIGHES polpishiideyneed not be that

ppur qul E’gg e garh%lutdg]%’the} gr@zbm@%ﬁ’@fl césb ntkc!o[]lg HEBtXmQQ an anfimicrobial

vari ous des or proteins conprising
Wb’ﬁ@éﬁ‘ﬁempa@‘ﬁ%tl onalities for bonding, such as amino
gr OUpl?ﬂeféMlm&l‘Bb@e p@j‘/peﬁw@S{Ire;iabdtted c@bd€a) ddosd@itaconto tBe Gzed (or

Lasesu |H¢e eln?elgl rtrg% :exgtﬂproct,elgé % %@?ﬂ%@sprgtglﬁst QII &itlth%r 1 used in the

frotmiiol oTRNean norehistelmddiste CIJET‘PW*“Qﬂéé‘#qh@G fee\sﬂaﬁdfiib\(% opPETpes that

BRY LaR LA TREsE %dthb rﬂée@ (bh@selae@tal tfﬂe@tn%uf br’ﬁ@asS}y Mh&@8drse Of purity
uri.n OW. T Oor

ot e 8t Prd e e el et el b heppen
vietinakesd dricoginb ¢y @) oHb)stebdi nes for linking to a netal
i on CORRISbial paTReNM prggfa%ﬂ!i@ﬁs whtosuriti&y itRg oﬂiﬁi Qiefﬁaghﬁude are in

S s o e e e

ascioratisamee adt hlse orbierit ﬂOOﬂaﬂUChlfﬁgh?étbﬁ@ﬁ@ @ﬁffoh variation Wheﬂ the
érﬁﬁﬁ&mm&ypeﬁﬂ&g@%%&m/&y NSRS YRR iapased of the

expressj on host an urifi.ed usin

excl UHB P ERYEIRE CPQWB%’ES;‘* %Eéjlarag?rg& P(o?;h oresi g B il itn otter
at§inas.ty chromat ography, or other purificati on

t eChnfhgut@rm E?@etéb@prﬂ@%% 2B Astd h&r@xﬁ {Q@ﬁﬂ@%‘ﬂ& |c@ﬂ§ou\‘\@| &@hhposition,

are used rise at | east

ey cﬁfrrB‘dttHEetthaWB?[‘éjQE@b Epfft)pngtprq eé%g%/nvvgggrator-?ggpagvg from a
R Eghte, npuahe mabifisd mbteihe ast pratoioue@6%s by prdicigdrtembagitients, the

I I
@ %g‘b}bg{eﬂpﬁ%elh\%g&%@&%re% 20 4R oY a@luso) @aétaomm

t1on cont ami nants rel aF

to t h\éegﬁ@plﬁcp@ot@ps mBY gebge?r%ﬁeql 6?{11 5?963551}?[5: %?t%la §eyressngf o £8 legumes
dr £érbaat oo Bxankisd alaleyials tilben petie ehthagesiivg F&ab@eaebasgcdmnosae)

Weraledba d #88kal, 1 | and
RO Gh boP PR o e R0 128 TR ELRSERL, gy e
potafseprEates having antimcrobial activity in an| nal
f eed,inapanelibr @sbditnehe @d egerpospbicnnsurand riel from one or more
S}Qn‘?é toJf t%c§§amily Fabaceae, e.g. soybean, lupine, pea, or bean.

In another particular emboediment, the vegetable protein source is material from one or
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conprising the antim crobial polypeptides of the

i nvention. The term animal includes all aninmls,

i ncl udi ng human bei ngs. Exanples of animals are
non-rum nants, and rum nants, such as cows, sheep and
horses. In a particular 30 enbodinent, the animal is
a non-rum nant animal. Non-rum nant ani mals include

nm? ﬂagt?%f {he(t;anﬁg'd%@ho%’od@?ege o). 9t %ga?%étesp(n'aa{:&ld@in%

et's,” grow ng ? SOWs) ;
poul Pier SRR’ tf%&ew@wf%%aswﬁee R ?F%r tﬂi’. °ﬁ WMt not
|i m $egbetn ishy @bieesd elgbelts proteay@nisy.,  young cal ves; and
Fi ShDQh Q%k%ﬁ[@oﬁ‘%éet%& leo o dofded Qe $8LH0R)c a-gh%riéﬁ (Rat, rye,

f eed ’Q;{J nmeans any compound,
95k é’ﬁ&ee(’é‘?rbhﬂcefrﬁ WEor 35 conposition suitable for,
or i nkhengesicioan bayaktdebyanae atdetsib.thd feetitie apg dorm, be it as a

rgtcf f’ eputreq ht%w érlatﬁ%t é)%pg%tt Bé’ R Lha%n%&uré th: BtQQr' ff%htponeﬂs intended for

anl m fore er
s@tﬁ t@q *pmprprgﬁ@‘g%p - Wthehfo[nh@f #1iraq! feeq?}mgdlp\gpt%tph ?% the so-called pre-
rﬁ&@ff@wj,ﬁﬂm fesdl In a particular enbodi nent, the

233 g@ g i rtglﬁra ELSF)QC? ?@%&ﬁ@ﬁmkﬂ réiggs tE %{Bmdje @olw%rctl%? el aplra feed,

sadiddst Avimal fped, wed ¢ﬂlrdﬁfﬁeﬁé*éd'tl%lelg— é@fﬁ'@éd means t hat

the aphj %ﬁtrt@hrﬂlmuﬂ@dié{ REPicpee cﬁﬁt@ﬁﬁf@ﬁﬁdnomelaﬁm&t feb@ asditives of
50% pur e as

eXC
B f%ﬁ'ﬁ?ogg?% ?Leél %t %(e Trbilp F% SUFZ vi a)fg E% E?%) One water soluble
itbrhier apdartat padiane Sacerrbotdingngtos a‘t'?@t @fﬁtmﬁﬁ%‘f“ﬁ%{?'al
p oly P %Rh érdgptﬁhfﬁ p@é@-ﬁdid&ﬂe irgyredtenls @RS toléiBing Zéhntﬁ QronBbBgompounds,

Iy
Pr.epar aglirenes $Cadviand; a@fmtmsasemfﬁc |3r%t %ho%ld}gr tbefar%ucﬁﬁ%hs EC
easiyer to dose correctly to the feed an anti m crobi al

pol ypeptide that is essenti freefr rf

D B et oSt TEd PP CTBar o Pd T Gfdgioove
fbedrmndoseal boyepftideptpayatioad)ers in particular to the

obj e%%(g%ﬁeg f&p% nﬂhﬁ%bﬁp%ttﬁsQﬁlMP@ﬁé}e CARSE, Q_thocm A, Tritrpticin,

resu pabi |1ty opt i.m.Si

sed GpaHe. BEELIEPIb S Fo ey, BEne AR 4poo) anc

f-0eds, Novevers thbhef et mianrotrhialbipecept i de need not

be ! igbRteus, and
oy o epe o NG el LS. 951 A o

porpeptiogepietaratebas VarsrREd ErTeSCRYBT fhich retain anffungal

dit@l/ Mpésptt*ed@seﬁ e PaD 84/0 D19 Gan P bE/DKe)/ouRdd eeblatierebtW§ npmber once
ub?sh gd (or used di rect ly in a treat ment process of
ege Pr ot ei ns), (b) it can be used i % it of

pr od &tavalbyn abﬁ”%ﬁ@%?“’%t?ﬂétamh‘?e?%ﬂ'lae?ﬂé"‘“&é‘ﬁ?% P {91gpen ot @ so-

SHeh p@éﬂ&elatén@éﬂtdlfdrl MRRio0 o the Hbade svhblead macg; minerals are usually

%{%g %geg%‘l S néa%‘%) t?jd %QBEF %ntégeof ftﬁe%g &)&Eoéﬁ%ﬁ df &R ﬂ?%n‘xf‘th an

ree o a ove refers

.ar@mqmbl@j@ptypqpttdﬁ oftttpfem\(ﬁn @ ﬁézp aama] fﬁqzchngltjyeaqlf the invention.

IOOI YRERL gbﬁﬁou@& %ﬁl@bcﬂﬂhérﬁn’me aRithanaed Bwtlvblswedteatmoﬂ‘ddl ingtended for

[@pia?[ﬁ%?%t% pws?rﬁaeg i ht:—wngi%bt%e ti'\ﬁtpc% Ha‘tjﬁ ats or feed at [evels of
an ol Ir0.0%amere ealiawlary9tigiinableoifsd o d- Or/fe@/bfﬁﬁﬁ"t‘t@r& add't“’e per 100 g
t@@é)hﬂ‘q§ isafo tﬂﬁmtcﬁﬂsenmgr eas t hey are not so easily

obt'al_ne

bat CH— ktegolgmngﬁm—{/%cin edcft{.tsd\ﬁ “\/\}S] of e)iaﬁng%s oﬂb&g%érrn%%nen | |
pol yFeptripthe of &t pelode viehinsyare wigdit AofamninfRsh WisHtRE: W vitamin K,
met hods. _33.
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25 Such antim crobial polypeptide preparati on may of
course be mxed with other enzynes. The term

veget abl e proteins as used herein refers to any
conmpound, conposition, preparation or mxture that
i ncludes at |east one protein derived from or
originating froma vegetable, including nodified

P ot.einsand protein-derivatives. In particular
({1‘8’ d'Jnmants the 30 protein contentuog the v etab
5

pr ot @Xﬁ@plﬁ% o%lwatpré%blﬁ\otam@@ ares\otam @OB otmo?nd an Bt,

Weget Bl ienp Bb,eides, hyachieand eartvéenite ong. ‘@e@ém@!ﬁoémnate

b ot aNene RBeind, Qb d
e}:'llxgméraggﬁﬁ% nﬁ%ﬁ%%g% ngng&%g Z{n he fna%bﬁées lrléabagrg%rg .

C("il%tf—;um nosae), Cruciferaceae, Chenopodi aceae, and

Poac eaempissl6imaso wibyrakeancarkal, phdsphpirus ame addivamd

fh%pe@r(la‘[%ﬁalrrgc?,liremgrﬁs lapthgsepc%ﬁébr%ld setéxe?r'ﬁ?f%g'mﬁﬁ rﬂ)Eultr} ?1% plglets/plgs

n sourc from one
e éﬁﬁltf«‘@ *fb”fabi%’é ob W T WPORAb AvEhena! Téqﬁre%@y%eéaﬁtha Wﬁ?erfémpone”ts
Pedd belprdye@t in thadienoinsesndpatrdibreuidiatesmbodi ment, t he

veget al?n h%{n%ﬁv%' Hw sagfrﬂj.’a? e&l %%JER:E &F {hgllnvgﬁthchgﬁnsg% at a4 one of

nor e pI ant di ace
Brigalividsalaompaisinsaepeisd | {ﬁb{%%of Qpp{é&?éxﬁﬂﬁgp@e@}eans either of,
Meaptabt ef, Bﬁ@toetvm 50HI6 &8 fAF end DFegeads ahmtteeahbage.all fifteen

ST eGP B EhE BN e PR AU AR K e v
s ablditieeyf, thanesation inysech abareunt axigipyyide @ imiped-gensantraligigvithin

SOFLREMAicIRE P fﬁlﬁro&"calhmﬁ@\I@Y&ﬁﬁhhﬂ%l}(@ﬁl’blﬂﬁff\ added to
the feed in an relatlvelp\éSI

a
T e R e i R I
@ompelient s diald endedrefabrely fam‘dwteofmftmot%mﬁmﬁw fasedig dietecan be

éh@ratcli@lsécpfamlr%ca%ﬁ'HWJ’ablfee@@f aasliot 5¥a8, cSUGR AS. FBE diets can be
SO-Ca n

SSpetstha BRESEND TSPaE PoRer P ares “EE BERFRE] gias ueualy
feoe auseefa cantemal 268d,g/kgsuch as ani nal feed, and

ani nal, {ead f@éﬁijddoHpM&@tﬁm a@ccﬂdm@tﬁ%@ i%@%taon%@ratcrﬁde%t& H@ontent of
anti m crobi al IJce)e de of the in
t

O i $100 g RGP R R0 G0, TR O L P ERR e s

feadimsol ubl e vitam n, and/or at |east one water sol uble

Vi tang py.. A QF irdhe aﬁé‘?‘ﬁ&wé’&@ tﬁerc,‘?&)% df%té\ﬁ rc@rhtent %flﬁyaféﬁ aBbve), the

| east one mac¢ro m ner al (g f 10-30
el BERiCPTISIORGF & @Yﬂ”&%?ae“' %B‘P%‘mt PB eﬁ‘a fede eaypng 10
BORoAHILS a costbraiail bdlden sf 0.4a00 okg; atd/beashicone agéilable phosphorus

%nq){g%g /’Qﬁ %H%%rfer %%%Toﬁ%éthf&m@ A585.165 g%(gl a%d/%r @l content of

ases | act anases
BetPioning @ usgvﬂelmof@eﬁ’m@ﬂ@cw&% %gowf ofgysie pf §.5- 5Pﬁ” kg
part I 16 Ubficufpthion®ahtst ies eoradnher renayphesleasrergyeldude protein,

cluu;/rg gpq‘}ogp Sorude,erfnletﬂ%ﬂapgt?’\%{ﬁonir‘égaﬂs%?s@né H@f&f l%ﬁ?‘ie% within any che of

ar a
@m@ﬁﬁﬁ @r@l@l‘ & Tﬁg'ﬁﬁ e @?&W@ R. g% CAP18 Leucoci n A,
Trit r@htﬁ@'pl‘bﬁem R edi@grddnasl pitrddeanat innytipDefens ifastor 6.25, i.e. Crude

%’ﬂt&lsrp t /E%gl}]— ﬁ%&)ﬂgﬁ? B%Vﬁ%pﬂl&dggn (:51%?1?\’5 delte%lﬁﬁxgé ny %%Q@élmam method
(A.O.A.C., 1984, Official Methods of Analysis 14th ed., Association of Official Analytical
Chemists, Washington DC).

Metabolisable energy can be calculated on the basis of the NRC publication Nutrient
requirements in swine, ninth revised edition 1988, subcommittee on swine nutrition

- 34 -



10

20

25

30

35

variants, or fragnents thereof which retain

antimcrobial activity. Exanples of other antifungal

pol ypepti des (AFP's) are the Aspergillus giganteus,

and 25 Aspergillas niger peptides, as well as

variants and fragnents thereof which retain antifunga
activity, as disclosed in WD 94/01459 and

JD Wt%oc%{ %Q%%? n[.r{rlﬁcm %grd%ll Qn\;l\rlla upé”m%nap%‘s@arch council. Natlonai

/&é I shed ter sol ub I'tam ns,
fiqmyalsregs: é/?:‘%s”‘tﬁgF?@r Qlcs %Prﬁ Y EhEﬁ"Oge%beab&EaPﬁ gy’ Values for
e ReskntueBdepeliothoaddntd dor paulttyhessbeetd anwhedeasn, 7361 DA
r
PR TR R OSEP BE RE 0, 8
anti m crobi al pol ypeptide of the invention,
| s amhamibtﬁn,l coreed cadaltitiny evatdbid Fresphave dnd Giinind Boid® in complete

apwﬁaq ngfﬁ lisa{alc:%g’?e%ddnr{ﬁd@%as%stcp ?ee@@b@lsucfh%ﬁ@g«@%g%ér{aﬁg 1 Qé? atzb%vens

qy?re%qm vee eanaleling votepdaphel Lﬁﬂ'eaeedﬁwaarﬁ? N iedgrgiddelen,
Qhirfleeevoatierbevah Rubfierwdy 6521 DplQye%e. mm eo-pmatahwl arly

(13085|nt30§a§-[ %@rgﬁ{bo$ﬂ%ntt Bho anQn@I ?1 é%i |”C(§ tﬁe mvtentt\ér(? cBfins at

i@%ﬁé@ﬁ@%@@etamémfem frr@mtﬂ@scam aﬁ@fﬁ f@siém)@ ve lists of

ex aml a8 1@k b@ma,moam@amhﬁs thEeniil 8d @bmpadtiod o tlig/ention
alfe._ v vit.amn

cont ms O%Bl/{ malz%sang/m é _rd~8'\(.;)‘i°/q[ Oﬁ%lhﬁ‘”kiﬂd?%%’éw glg]eag;f a%’f\ﬁ&?@%ﬁ% Barley;
é@@bu@aﬁ@k Q4B 2AIdIS 0P Y spyheanminealBaRor Bii@tifih seel TiUGK PABY whey.
Aﬁ‘-n‘iaﬁimté"a Bdn el caMaRuBeurel| ésamagh Beq (ﬂcbra%éll@tedj @ b€lleted feed.

t t
E5eh 0 B PO ITRRLE 0P BN IO PR B yiggins e
coppere dddeli recordigl leriasneciigedonsSorddb segies ExcamsﬁloesEraf/mes can

HIBGHQ 48 Hef @F %uﬁ&zﬁﬁé ?dreratloHQ 3PS, Q@&d%%n%rmﬂb%on is
nutritional uj renent s of hese gwgéponent

(bt PN B UP TRy HEP, dhuR GF4) BrFg8Y Progpiaton s ypcaly
ddtist & ie pEdbing sfe Th¥BnDI58278s0 Mutnedrparetadlin a feed additive or
&Gyl rement neans that these conponents shoul d be
provided in the diet in the concentrations indicated.

10 | AR’ ez ap rarsevEatiop Rehe Arhiavitie Bg rawaiof PYe2Yt my reryme
pratshe pdrikg HisC OoExarsgs irathe tadgs bf 5a3lem®énzyinb eroteirdhiev kglardrhal diet.
Conpanet®: S5 'Joﬁy?ﬁpﬂ'd@ nﬁme adﬁm r@gtergpi e5c§2rZ§re o‘ﬁhe following

| east one means or_nore of
RIS §FO5HYFr EWSeDT OPHRIY R %4010? ot tC%al0t & %PEI’ 50 or 0:10-10 - ail

i3k Fan@@Nbeir@rin Wiy dnOmiztdbiaf pdiyipegtide pioteth par dytkd gpAponent s.
Mor e I L hi A i Vi I - .

Conp%(%g(%feﬂmn %nc ﬁaﬁrglc%bgF %@@&gg%&ﬁelh rEngl b\@[ %‘é@ the antimicrebial
Pobrapits Brruifies frem &A TR EATRroaison: én‘ﬁ)ﬂf&/ﬁﬁféff'%ﬁc’“\”fy of the purified
alnﬂmﬁraa@h cOREeidd &t dasmMeihishg 4 Jeiblaat éﬁiﬁgQSédemdéataﬁtdn|croblal

alﬁ\ilﬁvﬁ)(zl:,o iyr{rrgteg oé\’l Ly asge\a)/eﬁ%% %Htgrlﬁ gr}étﬁal aohv y cg)fltl%lmei? cl:cﬁgzi sl K;I;\a%l Sich is

pr esen
atserﬁ@t@gwﬁ@downg A sl dssed ang @ﬁﬁ%@fﬁsdﬁéh%!@ tep eteminglians. the

d@sdyelirahd mwcrbb@rpogpémle@bro@fn Her :egt@@cnls cRoMéd, y and pig
cat

di et ff)es‘;gﬁ“?grm% F%ﬁ%)iy fgr %’gerEmérﬁ ”&ﬁ %it;g”crogﬁ{ %oeypegtlde pro%ln in feed
ﬂdhmeacﬁémtge@ s prrddledt edaiiple bl thmanimigpbig paypFaiee eised for

p%par’: Héjrtﬁ@@éd@&ﬂts\f% Wk hefrbshirdised fic H&N&} i Yiete#inddgMm tRis sample (no

needuto purflfﬂhe anti rtn%%ﬁmai)polypept de:!’rom%e fged composition or the additive).
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An ani mal feed conposition according to the invention

has a crude protein content of 50-800 g/kg, and
furthernore conprises at | east one antini crobia

pol ypepti de as clainmed herein. Furthernore, or in the
alternative (to the crude protein content indicated
above), the 25 aninmal feed conposition of the

'n¥en¥éon has a content of netabolisable energy of
g%ﬁ%%¥¢%ﬂ¥¥§g—and/or a content of cal ciumof 0.1-200

g/ kgTheaanaiinaerolzal cotypentitesod! teeyavanbdn maypbrogfshe tusgnd thfs become a
B0 8] oo erosfatont ent  of et hi oni ne of

00, g/ k t I f .methi
Cy st t(ﬁ ndeﬁggqgg@ Cfmf%%tloa /olf(%%r?rgg /Jr&r(r)nag1 fcg gﬁe{r\%q(iffn benfg r‘enyag?%aes a hand
wfme@hiSe BOINgW kigterdeant pamrosior nrluditdon Biundm eeditive lvempasiipe Rtitable

of prambakeht éiag)ttaﬁe@%‘hgé/ancpﬁl#ﬂ% QJQ@H %tﬂc so@@wep%rﬁrﬁddm%n or he
On ne,

BRAPR Hoy SRETaeB G Heroi, B e s s goecgeaning
@enahnﬂiaiulte!meatmmﬁsw&h(aniswa@mg Qramdignprotein i s
Cal CM' @ts%@mﬁus a@bécﬁ Otggnn\{ehaonnﬂﬁb\%&l & %@teﬁ%n@aécﬁﬁ}g gfé)mp[i_sﬁng the

ude rotein
‘P‘F@B‘é rPCéVcB’ﬁP‘éjﬁ? of ge %?%*P?r?’gde% Ct?ﬂe‘qﬁ C%?e%ﬁ | adgiiyggvell as
tl@eﬁd@r@erﬁ comip&Bibn rehf dooipade dMetdnaas: mf\er/énaJrr)eSISSChlébtdmrotease a
<} a’%?‘t%%%é %Qﬂ%\g g %Hb&ﬁﬁ{as@%eﬁ&gés%aé peélﬁasg] ﬁ%ﬁe?h'ase an

shing sabl e ‘ener can be ca
%ﬁ?”laﬁee ab%%“?‘céa*”@ﬁe teh®/1a0eRs: ED@F'P%SEt iev] aN@t‘?‘iCéﬁ‘?t) a”dfor a peroxidase
(ﬁ@ﬂus&ﬁ%ﬁérﬁxmeﬂ;e}sw ne, ninth revised edition 1988,

subc W‘ggng'a? %hep gro‘?l)é\f't e oin{‘lj\g r(!hEéeg r‘ena{megé‘) s%gﬂmb%t c%ﬁ'\pgtﬁnte with the

animal " nutrit &EICU nati1 ona .
SPegleh ARA 9Cbl rﬁ'cﬂ IPH %BW'B n%ﬂmpa %Vd‘é'FPyOtFi?reeé’éym%@ﬁ‘? Ag-Bigymatic
ifdrddiontspgrc.) 2ard, thaartkyinbe) dhotio peplschaibledeqile memgy Val ues

Lor PIP%% éer %uF&ﬁ g%%légers mch%%%o%g ggﬁﬁwﬂ Sébt@{agllg Ph mzcromal origin

ltry
Wherebi et e i3 eiARgec. aricsbhmesiise o] ProPBrRSBRcaEd BUPT ﬁreblgﬁ'uded
M@@@Eﬁaﬂ@ﬁﬁﬂy bék S%Mn%prot@as@lﬁ@&reﬂaﬁo broted i p@icRdodl ah G@IMeetrobial

.a bIe hosphor.u and mno_ac
proter%sia e{ a l{ry SHT }rlrkael praI % SEFaSmF@%(\SI oéaﬁ {ne gro eas?sn re sbtgissn{s ?spec:latty

thase detvab fosr Bapdiys.asg-Vasliiisedéve. aﬁb@tlilsm@grrsbe@eg@wms309 sublilisin

1QY%ﬁd QMIEHSQB@ (SRRgtehd Bgysver E%Eﬂ&@a:rf Aehth-&B proteases are
e van voedernij

I waa
Vo5 %neP{)ﬁPr@@a o Ger g &S gy § TR arglERR e PR i1 WO
89@62@%@\/13%/251@ In a particul ar enbodi nent, the
ani W@iam‘pe&doﬁgmaspbrtﬁe%soérettmvér@mgn&és%e@ormtvaow@vzg WO

BT B S oHRER R CoR Rre Rl B TRy WA sBututons n ono
og mo kit tfeen foiowindh posdtionsredl’, 3660 Eobip 8% 101 otP40f20t 18, 167, 170, 194,

j@@\éqgltjggn224g9§g MdF40- 80% muai ze; and/ or 0-80% sor ghum
and/or 0-7 r 0-70% B y; .and/or. 0-30%

ot sLPsi o ey ua (e S G oy 0% 7Pl Chomeaty
neidbd oanddtein dﬁgl@@/f@mwntslaremmluﬁaﬁ ihaetpls chnsgligipadse include
[;P?s@yﬁ%tﬁﬁn%go.@ﬁyﬁ%?m Tfhg%n(y@&? eRge Ifrl)l%tf*?@nué?ﬁosg?ﬂlﬁﬁ.@ﬂosus as

eed- st are

i cal
deBipRL éﬁ) ZWrﬂ”& EGT30RsdB At oy A ’f’foé‘?ﬂrg ﬁ§ d%%?HbEdd? WéDr %ﬁ’ 753580
areuvaditeds dcoer digh@oh . taheligepecirfA. patddonsaifares t(Ee 218 272), P.

?Ba%%' g&s 353 n Bﬁ‘gefstghﬂ%n (é@ 4 3@%534@ af) ﬂucpgsc@r(#éj @geu@&ln&%lS 's;Sj s0Ein sD

g% For exampl e
785 g,g\/ﬁec)afog,? pag W&QQ/%?OOQ) " wisconsinensis (WO 86/12012), a Bacillus lipase,

e.g. from B. subtilis {Dartois et al. (1993), Biochemica et Biophysica Acta, 1131, 253-380}, B.
- 36 -
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typically added before or during the m xing step; and
a liquid enzyne preparation is typically 20 added
after the pelleting step. The enzyne may al so be
incorporated in a feed additive or premx. The fina
enzyme concentration in the diet is within the range
of 0.01-200 ng enzyne protein per kg diet, for

SRR ! P 40280 S CRWBRRYEREr oLl per o

admi flhst exatplémargripassr vanprie sah ashboseoleb@iiphly Yo 92/05249, WO

@VU?M*I&%P( desage r@angeshs, Wo0ds#R61, wo fhiddtsd 000 ®Wa0744, WO
ranges

BP0 R0 oo oiumls. ARl oilbp hiEa. Langes

f eedA(ppgs: SEGbledatidasas (Hing an@’ota%mtq}mc@‘d@ﬁqoaqs of baclerial or fungal

@@hy@%ﬂﬁdaqw nﬁﬁ%@brﬂ)r&&ﬁ ezl@nefe%@%utatn&ear@mtz u&edcmpbs@h mclude for

Sttt T e Beb G IgrT REhrt§1 SAPRhEITH & Bolegnrmis
feetrppeiptricde detsil d&iket,B56R3A. usi ng a rel evant assay (see

undeﬁxaamé%prueé%ma&mﬁéise@%tré Ve yanaﬁt@b@sér%@sm VaB tha/o2507, WO

5585 iq Theaahl L 61O Ao Rl e W LE S iunans i one
Assayof tentbloming h@ltb)aSI@ 2%, 10thd8® 140! 28e138r Mdn 434, odis 188, 190,
b?%z%%aﬁ% bl @94 %6&'3%%‘1’%@%&%&19%“ de protein

I's ‘cal'cul at ed. The same rlnCIIesa C{)&
Por ek n i Ngs Rgoer e bR POrRED BESDFGRBiCgerical
maifbe @d proaeldishivesed Ghtaow s Bicluddd. Suithieplebiidses include cellulases

f%;éwa h!a ?@Lé%aoéaciﬂpg @35&’ ggé) mumfcoﬁoké/aﬁﬁ@'% ﬁ%r’é\!/%e QCrfePanfum e.g.

e feed a
tgepé@gph @ Egl@@qs\, prtoguqeg et Semrcaia drsofesm W‘ﬁegopgﬁ’ﬁﬁl @er(rﬁ)ahrla and
meefnt syt istibedamtUs i 436,01, als Jmisyepents Heof 1r7ems he7s, 757

@Eﬁ%ltlon or the additive). -35 Detergent
Emgﬁg%5| 'on" The antim crobi al polypeptides of the

i nveRsresialinayjtable callidpses #8 ki NsEEd RRiVZseIHI® Repyr care
Rheffs. GREBPEEBE SEBNRNSAskE @R cellilased AbeXigeInth EFOMPEE DT, @R 0 531

Cﬂfg,n%/%e%éfjﬂ ’Y fé}t l\f‘ﬁ(? gg&%%%?ﬁg\/(? )gggﬁéd% Bﬁ}et %Hﬁ%} e%t S’g c"é]@ e variants

or 1ma
Juplchuthpsrgciesctilainid MO éd@?@%v BP 8P ads: tLiSoW@LMGa% §.68¢.893. US
epmzts.ﬁ ead meplaof, v ad/mned7 habrcuoremeboas.r i nse added

fab ft ,
d:t (re &rgﬁ eﬁ}ﬁ(ggﬁsngﬁ%#) &peﬁaélgases}amdasssr EHH%] at?]gsgeh&%tgﬁt bacterial
thamdal ogif.aCleenotaia modified oypentein qar@ﬁ@ere@ FulsstsfasT ingilded dekamples of

Js@k hangd i NangiaQks ﬂ%tﬁhﬁé RErodhsRYas i (ﬁtﬂ)rfﬂﬁeégt @R, clribreds, atnd variants
ecific a i_des en
Bl er besS BBt o T BR R TErER Ao SEI ST des
of t fiee ieteereni encyam) anayube mcticatt in T keteentiegayaagiion by adding
s%ggrbﬁe'éﬁ%t@és Wehikin@$§ o nEtrkﬁ et engeik, 6opPQRadihd %ncoﬂfb}hed additive
rise one or nore other pro
BRG] DR aPPES S IRl ANE O e U Ehy or Hea iy e
@ elchubiasiddiivpeetiva dseylard ranaremaseylatars lqeid abilyaselc. Fasferred
c%@ér&% %%@@for%u?éﬁ&r@%&an@é%eao?ﬁ' ;ﬁﬁ%@ar(@'ﬁ%hstﬁ§ gfhinulates, liquids, in

accase /or a per oxi dase SUC as a

Hﬁ*&i%%’"e???ﬂ'?ﬁ%&%’jds ‘i@“ﬁ"ﬁsgener al the properties of the
chos snn-enay gefsjuladsonby bberaciormdatighlae diicloked helS 4,106,991 and

4563961‘1%%5 eaﬂd qﬁ%ﬁ&&%ﬂé!ly el eo gted %ﬁr\%{ddmﬂﬁwrpﬁmgh bE)laHpbéS of waxy

non-enzymati c 3 é’]
C@@f@g)matamﬂis s PEAEYHETS PIdRoUPa Bo P BYEaRe Fi7h P i mean
ediireedid e mnanios20000; ethoxylated nonylphenols having from 16 to 50 ethylene
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Prot eases: Suitable proteases include those of aninmal,
vegetable or mcrobial origin. Mcrobial originis
preferred. Chemically nodified or protein engi neered
mutants are included. 20 The protease may be a serine
protease or a metallo protease, preferably an alkaline
m crobl al protease or a trypsin-like protease.

0%% a% hgiy[%%é( @Jtty ga‘?co% 19 g'ne\?ﬁﬁﬁh@ra%o%! QEhthh@ kB%,12 to 20 carbon

! o 8 "om Baci ? t gh 1 £ s; and
amarqduw ichndkise ag%bf‘t o1 §0s ptRYIRng rPEB &Pl f’é&ﬁc 1'% Y S5
SABL hihd 8l Bnd Lplycamdds sonladtiyl ac&lbsnEfEﬁ&Ee@d:éﬂmfobedg icoptigDmaterials

Stl?zgl})% 27 %pllca%%r% ﬁlﬁd Bgd EJCXHanQ “ad @erprnoéﬁa\i%gﬁ”@quxd enzyme

I'ne or viné orig
pﬁmaﬁawm@r ﬁqrea%@caelsec?’f@%@ad Phadains spep! @b?%@f‘?@foﬁﬂﬁ“wco' 4
s@@zﬁ %55%{ 3@1@&%&3 20iH oHS@chchdp;fcﬂirﬁ@@’@%saabl}BhemEaethods Protected
vari ants describ WO
G350 TR 2% R i oy QSR gl e f n 330,
wi t hTisudpiarganicpopesiton obiie *HVWOW%D%‘F AP BRI G- @ Pan

éfggétt h g&rﬁjer Hg raﬁ’aﬁe aEpZuatez)ﬁa @Yd AGiduid &&érgerﬁ@#hy b 2Qyeoil Bypically

218, 274. 30
%’P@‘Q@8§p k’i@ ? :Yﬁteé HP‘?B &(‘éor‘r:j qsoﬁérﬁt?{% @%g%act eri al
or f lingedtergenigiompogiemiaelrisgs om.nﬁqr@auréﬁptaﬁﬁsow@% may be rion-
an&@@ﬁge%n{%o%maﬁd/@tr ﬁmdrﬂﬁédd%?@ataoﬁ&@ﬁ@breﬁvttﬂa‘morusemnuIsurfactants

| ud
eSS Darats VU pmagle (Srmomm

S)
as descirchddd iherdEPhg ﬁstecmst LR 0B3PS HPUT Vil A0 40%
f%%% ﬁﬁa@%ﬁp Euc@eé\js Isd’éay\@k@@ni&ﬁ&@mna’[@, Rseutoniifaste, alkyl

sfj,lg@@”gf@gy elac%cﬁ éng%e)( %@%E%{hé’g’ nfefse secggdagealléacne%utfgﬁge féo a-sulfo

Bif6Icid rRethysédtbr elkyl- e@memylammc)smq orsPap.f | uor escens,

Sgigg%g%ﬁjﬁﬁe -thSbih Qﬁ@d§gger¥t%| (BN OR R 78 abslit W% to about

. W Sconsi nensi s aci | l.Lus
13pades nﬁé‘ igrict PPNt SUB i9F é%r@k@f@g{% hgnylpﬁf%gejsoxyiate
a@ty@ﬁbgmo@ae ehlBiiophysiicacdet atholbst, fa%@udamyloet@nolam@@ fatty

r%ér?ftf El Myhgalrgxﬁélléﬂ?aﬁ?%gi sRfideBor R1BY NS WAvatives of

er ex I'es "ar e |pase varlants such as
gz!tm@g@v W%@éﬁﬁ n V\D 92/ 05249, WO 94/01541, EP 407
225, ThPd26QeA0hay ME051-85381 2 dMB9OB/HOBROS, com@lexing agent such as

30744 47 A o aci
S EulhlalE SRR, PR SRV g
@hmnagté@mgtgar@zpp@hgﬁ@yi Ocﬁet@égngﬁnamwgypeﬂ@écet IR &glg yl- or alkenylsuccinic

ME&uHI@énhc@t@s@d&g@bd sildategi(ag. E(Bt&amﬁrml-ibgchﬂbdl fied or
pr ot ﬁian %IFgr;]ee ereg, m"&%%té% ﬁe' %Pl %?éjb{)é\r{/méﬁse@(amples are

i ncl exa | ases o al ned nL lcohol),
Beioiyhelbylcet gse, ap@ﬁ@@alparroi@p@eau ﬁo%f(e%ylemﬁ GHE) fFaﬂ’Yr(‘m aleohol)

9&3?{\%)) ;Qﬁ(gﬂé Q-REE pRk@hfinidazdE, boRafhBAStes Exalmpdse go! pdcrylates,
S are

562595 9B ora s A et e b S5a05 Og e

97/ 4342 4ste@epb rRalcPYaID BIRFARTARES TR BAHSTIRTEE P SHE2 source

Ly 0R&erffa téT%F %ef%rbbme fvalch el Mg EBIntd anisa pkEcid2@ming bleach

%%gator%%gh a9 %ﬁraa@é@léthéa@dlaﬁgﬂ% or%%ﬁanoé%be%g%sul%%gte Alternatzvely
thé blea@eid sybtasosay Guirtisbiesoceddsdl agdse FHEF BB % 6@@”%%5/?8

bact eiﬂw'e%lmzﬂ{e gt,)tﬂ?gﬁ’é d&érb&’it '&om@éﬁﬁﬂ; g@thé Yvedtod idaly @d sabilized using
roteln englneere

G P St HIet cRr B BB e E O ﬁgy&gp@@m & sugaror

Bagi hibarsl, laBseaddmonassid, ldnpberts agld EHSHYS 6% amﬁrﬂélaéw%ate ester,
Acrenoni um e.g. ag-
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the fungal cellul ases produces from Hum col a i nsol ens,
Mycel i opht hora t hernophila and Fusari um oxysporum

di scl osed ;in US 4,435,307, US 5,648, 263, US
5,691,178, US 5,776,757 and WD 89/09259. Especially
sui tabl e cellulases are the al kaline or neutra

cel lul ases having colour care 20 benefits. Exanples

09% gﬁ%‘%hbo@ﬂg g& @g%a%%ugﬁéé M ﬂ% @ﬁg&ﬁﬂnpgg? 'ag% glré) an\}%mtlon

o7 b GoGatetER PSR F &s Vet %24%@% %ﬂdé(‘é% 9937 1%nts such
as t hesetdestmdyadoicin @ ohdf bnddBon=ERtGyHB hoRtibnis IBh as e.g.

G S BB ey e 2 Sl AT e

sQUrpUSkI g ﬁé%t)%i 08 FERPUHHER 951 e FYfTe® %CF?&%I@GS@PF’%?*AWNB”GFS
rb@GW@ksahmm25mmﬁm%umgamnmmlgln Chem cally nodified or

pr ot ﬂs atgr et d% e%p@%%ﬁ%% Ak %etbr@ k%@r%ﬂomt%ﬁé‘é’ﬁﬁ e‘?éyn‘?f.f and the

I'nclu per oxi ases from rinus
aéhrgfcrob ploRAYES PR e difsinverdien, Ve antced ¢hh SBPURSOFHRBREING 0
wesebi ke ér&yﬂ’@ PR 4R Ber VIOAD/1E060Zefcanly OMB-10 mg of enzyme

p&g?”& Ipa'g&etr 01]- Wﬁ%%gﬂof”r %e n%)g/r% er O%F%(F' % mg%er X meg d;!ééfrg ﬁg‘ lll[ep oPwash
ligomtzai mopiprefiseabiy0. rbmg oéﬁrzzymﬁmtempebvera& Wiesyliagur.

conbirneshiR@ebdid YelypspRus Qe iSleR@n aldy aoditidnBBSR QB FRS. In the
AelATiErg- AT R OT Ne EE

as a granulate, aliquid, a slurry etc.

Pr ef ‘?iﬁer }?rgsenfjﬁﬁ@{ﬂg@ &tfur@@QHéch&dbe RHBLbIRWING R%arffi®s which should not
r non-dusting granul ates,

Pioae! S rtabe s &SR ped | Lat g, or

slurries. Non-dusting granul ates may be produced,

é&%?PL ga@s disclosed in US 4,106,991 and 35 4,661, 452

and may optionally be coated by nethods kn&@n ? t logst
ar t . CEAAR BSeLES LSS EPatPE et Er icqINE O proalits oF at leas
rpajeyi(@tdeyl ene oxi de) products (polyethyl eneglycol,

PEG with nean nolar weights of 1000 to 20000;

et hoxyl at ed nonyl phenol s having from 16 to 50 ethyl ene
EX3MRbEide units; ethoxylated fatty al cohols in which
5@3@1’; %Oﬁﬁﬁ@thncé?ﬁte@é!ﬁk&mﬁ bﬂsl%t]qat d@tdiGropiarepmies at ons and

f at }A@o éqve%lﬁ% e an Ei:S{%r/'l new /g&Pse WP/ lpgtgﬁ &ﬁhﬂ%%gﬂlplaét%lt 3 series of

okt YOS | RS @frnstfnwﬁetdy T@tﬁed@fox”E%aﬁFﬁl”@@S 3 icheFen d? rergde ©
&JQ@EW&N@ AR hald FepeSibli BRBY en komerBpphd-BRtbchy dyityfdndiadundance

ar e
1% %Prgglgl%] gcih%@ﬁzd%ghe%/i [%nlne W?quﬁ]géék %Ql%l'hydt)hpﬁ&ﬂ cdrggﬁ}ﬁy QBZ;E} for
taelditnigredespBilip obsudercin 1a§lff§reélb9eﬂéﬁ@69gw§6@fed aEQdiy @15%1 greEQ 1D
@@@@Ee@h&ﬂbgl Lactlc acid or boric acid accordlng to
estabpl i shed net ho ,
o7 cpiba BEIED, GG 4 SERME e Koo ST GLa e ppsized from 1
P8Bic2dGonFleetidiet Erigerit toc Briperd2)t ¢ash epfodingecriengiehie ingafides. The

s'%)é éﬂ%n&e'a o%u@@&)ﬁ%%@ ﬂIrnédQﬁtHHoL%legstren&dl@mA by plyinafdagdn with a
ouee @gagte s & qwddﬁgﬂ?tn Neol
aevergeny wOrnd Hgsegud R SEEal 9 HO-EACE ARG U
(LiadediDedo At erstanidn Gk86 Weaedmnthe pewimabnarf white a Xbal (underiined)
ngﬁpc'hgrg Kol Fat-ga‘?n ﬁ%@td%\g\% Séﬁ oﬁm L iRB: SRR $8S (P RBning into

nore surfactant non ni ¢ i ncl udi ng
t@%?ﬁrreaaﬂnaﬁg %P??Pndﬁ?tﬁnP%A%(ﬁ‘H%8PV“EC§F'P cHﬁAE and/ or
zwitterionic. The surfactants are typically present
at a level of fromO0.1 %to_§0% by wei ght.
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When included therein the detergent will usually
contain fromabout 1%to about 40% 15 of an anionic
surfactant such as |inear al kyl benzenesul fonate,

al pha-ol efi nsul fonate, alkyl sulfate (fatty al coho
sul fate), al cohol ethoxysulfate, secondary

al kanesul fonate, al pha-sulfo fatty acid nethyl ester,

pﬁrL@l{ S%iﬁ%&?FgMngéal'[?F%%zg) or soap. WWen included

allg contain from about
‘(?@%%%‘EGCGA“@%(&FFTSC%AFW SUrFECTahtc SHCHCEs™
HICEGHEET STROYI ACeCCTIOAYAGTh BRaITTET ROXYICALBAGA RORARAACTC
aIkyIponegCOS|de al kyl di net hyl am neoxi de,

hoxy. ethanolan1de fatty acid

b% %@%ﬁ@aﬁdﬁgﬂ%ﬂ &7 hl kyl fatty acid ani de,
Qﬂﬂmb$9§§9i&E§EQﬂCK§ﬂC AT ER G BETTBFACY] HETTaRTATRe CTCGTTTCCC
{degtaaan desdyeacthecdaterge ntravayrcont@int iz acAeakca
det ergent buil der or conpl exi ng agent such as
zeolite, diphosphate, triphosphate, phosphonate,
‘ﬁﬁﬁﬁbﬁﬁ?@Dpﬁ?¥ﬁaWém(ﬁ?@ﬁ@ St¥Rhcetic acid, 25
ehhytene ditagicnetret c@aageti aciaboTCET TTICCACCTC GTTTCCCTCC
@G@'HB&E@ NehFd@HRERLRLBREEAL LecREhEhs ahdMbra @ ncannnncrc
al kenyl succinic acid, soluble silicates or1ayered
silicates (e.g. SKS-6 from Hoechst). The detergent may
onpr 1 ) 10D o formarigSpally ner®3): Exanpl es are

&;@E«MM%&Eaﬁé&@ﬂc%&%mﬁ@nx&aﬂc@ﬁﬁy&&;@clrg@ﬁe)mda@wce
Borvtet by carhec R B BrE R R srapancre
pol ycar boxyl at es such as polyacrylates 30

e% CARCEW DS b (@9@% )QESBJ2§) and | auryl
c%% NaGEY ALELBEY L ACLALORLUIRLS oo TR el BLESRL

nprise
qqg@@?ﬂ§6€uﬁ?§¢¢%§@éﬁ‘%E?TEG?%ﬁﬁ'5@Q¥T8?Tﬁ§eF?§ﬁ;EE%ﬁﬂ:éc%ﬂﬁﬁé$Fc
may be conbined with a peracid-form ng bl each

ctlv as _t hyl enedi am ne or
ang%ﬁ%mjﬁgaEen%@ﬁ%%%ﬁgﬁkxé%jternatlvel t he
@%E?Hﬁhdi£§$§%%ﬁ¥Fn%SFG€6@ﬁﬁq §%?ﬁ§§??ﬁ€y§€ﬁ?§§c%ﬁc eTg Pl He
@Anirderrt ncde;coorrTstdoanecdey percc85rAFherenzyney syrrehathe
detergent conposition of the invention may be
stabilized using conventional stabilizing agents,
Faimg!7 - SEQIBINIST f%éfﬁ (BEQ NP OFyA%Ehe gl ycol or glycerol, a
SBYAFCAQL ATSHURERTAI mﬂwbc:Tﬂi’TaEm@GadeITWC@'I‘CEICA‘@TCCOTCC%I
WOt G AL Gob@iivat ba@ccath co@Ra@fAMBtd GcbRiaheneshers
-38 or a phenyl boronic acid derivative such as
4-f ornyl phenyl boronic acid, and the conposition may
Foeefiorgagl IBthd3 rswdESBERQ B2 HCi327e. g. WO 92/ 19709 and WO
Q24 AR408 ardh@cdetes@ent iRy cal@orsantaidret e becorearee
r o S :
R
suds suppressors, anti-corrosion agents, 5
rselelo-SSPeNG - N ragenteq ImNDis2gpi | redeposi tion agents,

%%X%?@cag@%g %G%l;@@s@cc%e&&ﬁ% Amca@ &n85f@ch@ycd @%JA@@%

, erfunes. IS resent
CoHtEipt &CEEHREE TIFCPR Q‘fe?%“%%@ﬁ?ﬁﬂca AS cre
enzyne and the antimcrobial polypeptides of the

f%ﬂ% ga'Dﬂﬁy¥P%W%ﬂg d b @i sgount correspondlng to

enz groteln er liter of
qcaap&%%@zég@ﬁ%ﬁy COSA0 AT 6T ez %@Gfﬁ%cr S%ETHG%%%
liter of wash liqour, nore pieferably 0.1-5 ng of
enzyne protein per liter of mash i gour, and nost
preferably 0.1-1 ng of enzyne protein per liter of
wash | i qour.
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The anti m crobial pol ypeptides of the invention may
additionally be incorporated in the detergent

formul ati ons disclosed in WD 97/ 07202 which is hereby
i ncorporated as reference. 15 The present invention
is further described by the follow ng exanpl es which
shoul d not be construed as Iimting the scope of the
ddavent .o rbcza@%z‘e%cc@ﬁ@ﬁzc absrcused, asqdubiar scandacrc
substrates were comerci al products of at Teast 20
reagent grade. EXAMPLE 1 Design construction and

revial UiatSEanDOfO: $ Y fnkat ( SEQIM N @B obi al peptides To

AV ESE-g @T@C@i&ﬁe%@ﬁﬁ% AMRs i cpaientar TTCGCCCGCC
B0 OB Ak Gl Kbl B SEELESA B, oAl he A

hree proxi ma | Tes—were c ose
to precede 6 consecut|ve 4 am no aC| d repeats. Based

Bnd-12S drebnanes khbak actd monabely ty and abundance in

%%&H%& C A%GE%&JEIQ:EQ{?%&%E %pﬂ%;ﬁ@ c?.tn'cﬂ c‘ﬁ@?hc.c EQLSCI%EC@'&‘

WF%CGW%G%%@ F’é@qcﬁ 942 Adrs E?%FT%%%M
designated SEQID NO1 to SEQID NO 12 (see Table 1).

e SEQID NO'1 to SEQ ID NO 12
érl“ef"% re]\%ﬁsggl Ze ?\Fd) Tg

speci fic oligonucl eotides
?@FFWPF ¥B2BT4fér 2} each encoding one of the

pepti des. The single-stranded oligonucl eotide was

t ur n%ﬁe %rﬁ'xB Btrcdé%hﬂablliﬁofﬁthﬁ%@ﬁge RMAq B4 Qﬁgl&é@h‘egﬁtﬂ' DReMEES), as

rimer (Primer
Srann e | b WOH%&\PW& [pPP! feﬂ?qa e PCHE%‘;;’ 3.8 Vst6im emeloys
& esklilvChdsDMeRi & ecd/is ahde ataerdidiwkh tzh endoriblk ipnarhotap dpBADA A )elf the

geeﬁa%%)eglas (aHth%gt{e a{lr!a%goltlyh Rd Jcﬁc%t & Ip%ﬂd@ %yrﬁl’aés% \Alll§rel3lgplﬁb%q\ltl'{ Rnibition

tes are used
qﬂ’@for @ElbﬁﬁaﬂgOﬁ Tﬁﬁo@f@%%é@c@}l ré@ﬁféﬂqa-iifﬁf& @3@@5@% BTy Seanpallys the
BALY: tHelahdnitbmsi ddiageme skipdp: the BRibRSA sBedved. SEQ | D

RO L e o ol RN B o

@@@TC@@AG@F?BF@MO@QD \@aF Tertane! TECT PPETARROrifaiPeIiaRd re-
ACAAAMGEE gop pRREBIER 160 RER ARLidG:. Indvaruwatishe§ SEQEQ DD NO:1 to

B S A I B SRR T o

TCCSACCTTE/TT TCROBINAR 37 TSIFET AcRivAEhRANNT Feskingr i fefigecreen C
@ﬁ@ gs{ggssﬁmm rd (SEQ I D NO 322): 10 CCATAGCACC

e el e e RSP LT T o

FTBTTCTAGAHACKEANACTS infider@rabinos@HNal TOONGH Jofeypeial glate. Cell
&e@cg \LQ M é%g)eve%g W%m-ﬁ-@_@een Cat 37

CEEPTRAAE BRI SAACGTHRICT FREEPAGA! o0 o end port 0D
ACAANAAAR of EachPrairme Bivide SBEQhe Bnd\@is GtomeauckeBSEQEIDd from cells

Ma' Lé)tl'}e control vector and multiplied by 100. The formula is the following:
sample OD —blank OD jx 100

inhibtion (%)= [ 1—
Growih inhibition (%) ( control vector OD — blank OD

where “blank OD” corres ponds to the OD of anly the growth medium.
The amino acid sequences of the synthetic AMPs and the correspending growth

inhibitions are shown in Table 1.
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CCATAGCACC ATGGCGCGTC GOCGTCCACG TCCTTTTCCG CGCCCTTTTC
CACGTCCATT CCCTCGTCCT TTCCCACGCC CTTTTCCACG
CCCATTCTAA TTGCTCTAGA ACAAAAACTC 20 Priner6 - SEQ ID
NO 6 forward (SEQ | D NO 325): CCATAGCACC ATGGCGCGIC
GCCGTCGTCC TTTTCCGCCC CCTTTTCCAC GTCCATTCCC
TCGTCCTTTC CCACGCCCTT TTCCACGCAC ATTCCCATAA TTGCTCTAGA
ACA CTC 25 Primer7 - SEQID NO7 forward (SEQ I D
1°326) .  CCATAGCACC ATGECGCGIC. GCCGICCTITT TCCGCGACCT
| TIXOBAGST GrnGATBEAGET@ace TCCTTTCCCA CGOCCTTTTC]  Growth
CACGCCCATT CCCACGTTAA TTGCTCTAGA ACAAAAACTC | Pinfiriers |
SEQ ID N0 8 forward (SEQ I D NO 327): 30 CCATAGCAKC

ATWL ALl febr AP kAT kb D1 (abblah AT TCCORCGTCC
ACCC

TITILCCCACGS CCTTTICCAC-GCCCATFCEE-ACGTESFFAA-—TFTCCTETAG

ACAP! AAAC*F@RPW.PH%&P@RFP@@PW% 9 forvar d ( SEQ D
NO. 328) : | GeAliebfbale iVl @Fadkokkahi@rGOCGT CCACC ATT TCGIECA

CCTHCCEEC-CTCEATTHE6—35—-CACGTHEGTHT—CEECCACEST

TTCGACCT O T TG RAR FFRGET ETAGA ACAAAAACTC Pri frer1 0
- SEQ T D |NQx 2bpopmah (SN0 329) ©  CCATAGCAGE

leeacaeiialicases CCTCCACET COCTCCTC-CATTT
AT CCATT—F ceACCTTTecaecte-CATTHHECECE

-40 0 BOCGITFRETE  EENCEETRIE BACTECTTT COGTCCATAA 57
TTEICTA &Rﬁ%ﬁﬁfﬁﬁ%ﬁmz@pﬁm- SEQ I D NOA|1 fegfward

(SEQ-1 B CGATACCACE-ATEEEEEETHE—CCEETTHTEG

TCCACCTTT EWWRW 5 GTTTCGGCCA 39
CCGT] |C@@Rggg?g¢m@@pg@@%%% TTGCTCTAGA ACAAAAACT(

Prinmerl.2 SEN 1D f-or-war-e cn—Qn Q213

C)

)

N ~
||||| ciiL TN T2 ILJI\I\J\O.L.

CCATQ\&ACGRR?W@R%% ACCTTTCCGT c,CTcéATTﬂ
ml Iz PR AR rit EERAGR EC CT TTCCGT CC 78

COTCT A I“I
\ TT |\./|ll—\\r‘l\ APAAA A h _LU I'I I el I 9

Feverise (SEEFPBTRETTIIIREPRERGIFITTG | TCTAGAGCAKS TTA
The @ntiblﬁkhsp@@bmmwpﬁmébamn be tested iln ae

Sui-ci-de—expressi-on—syst-em{(SES)—as—15—di-sci chu 1
Exanple 1 of International patent application

00/ 73433nectHi w0 gystidifedpbitswasobsened bilkeatiedt "(f igpeer (data
ot sEnb In tﬁ@?re@erﬁb asar ol indlubdr afByrirRgtl BB exspifs@ogrewth inhibition.
(pBAD/ gl 11 A). |If the peptide has antibacteri al

activity, induction of peptide synthesis will result

in growh inhibition and/or cell death of the

)

%kem qﬁ]g cell - hence suicide expression system
era t he stron er the antim crobial activity,
elicpdiPe ) ltion observed. 20 The 12

dOUblTﬁe stiPandeghaRCRHY @yNert SEREPeN@arnf SEQ, ID NO:10 were cloned

ﬁ}st% bé\%@gﬁ}%g ibh %Q%l QIQ@SEMCQ @?Iy, ﬁ%fﬁb%@%dsﬂé Qo B evector
PQSﬁ@pﬁ ,pb’léér{yq\\lr\ll’terég%a) rngSplaosrmng contams the’ Zu yeast reg?:ap lon origin and the
Ura3 gene for selection in yeast. For propagation in E. coli the pUGC origin and bla gene is
used. Expression is controlled by the Gal promoter, and the S, cerevisiae alpha-leader is used
to mediate secretion of the peptides.

As expression of a potent AMP wifl kill the producing organism, the antimicrobial
activity has to be shielded. This can be done using a stretch of anionic amino acids that will
shield the proximal charges that are crucial for antimicrobial activity. Correspondingly, all
three AMPs are preceded by a stretch of aspartates and glutamates (DDDDE). As some
proteases specifically cleave after glutamic acid residues (E), the anionic sfretch can be

liberatad from the AMP allowing for monitoring of the antimicrobial activity of the AMP.
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streaked on LB agar plates with 100 pg/m Anpicillin.

I ndi vidual clones of SEQID NO1 to SEQ ID NG 12 was
grown in a 100-m crowell plate (Honeyconmb plate) in
150 pi RM+ 0.2% glucose + 100 pg/m anmpicillin at 37
degrees Cel sius at nedium shaking in a Bioscreen C 25
(Thernosystens, Finland). The overnight cultures were

di | ﬁl%%@%ﬁfmg de@gﬂa%% BEofYInD. D -6 QJ' NG81ak stQIf0:10 were

icillinwth ejther 0% or 0 n
(ngpﬂggluﬁlag e $PRCIC E%arwrlmqﬁ@ﬁg ?ﬁgle 1 éﬁ\éersec%rlmer in a standard
FdEnsadtiyn. Wasermite &opadd eg érwfoa@rdnhg@lt@@lwﬂrﬂmdm@ ingprragtion.
OD450 in a Bioscreen C at 37 degrees Cel sius. The
Fpercenta e . of growh inhibiti or)1 was cal cul ated as the
eMg PorRt OO0 NEEYEFRBMO 6 each sanpl e di vi ded by
crheccene: PORRACER. RESSUL SAE MACEHTGAA el FREMCEeFI B CeTTTT

e RYctReredRtrr@lcrvest @frrand routideptted yertdbirc

e followng: Gowh inhibition (% =
TXQ%GG%MIA@%%% %(F nk OD I X 100 ( control vector QD -

bl ank CD) where "bl ank OD' corresponds to the OD of
FRkY 5t Reaan atdrorredi @pn IDhe>:agm:no aci d sequences of

atrliﬁ Ggé_é&é %@M@Gﬁ\éﬁgmcbﬂ@ %%ﬁ%&@néfd&@c@fc%%&m%rw

tions are own I n
RS AR PO AT B T e h R BB si gt
TEMEICECTC CBWMGEEME RS FLEQKLI SEEDLNSAVDHHHHHH O
RRRPPRFPPRFPPRFPPRFPPRFPPRF 48 2
RRRPRFPPRFPPRFPPRFPPRFPPRFP 45 3
RRmReRE PERE PP RESS I BRRIPERERP (4%°0) 4
RERERPRF PPREPRPREPRREFPRERPRIAMGATERAC GTCGCCGTCC ATTTCETCCA

@WE@@BE@B@E&REEB@EERBEFCC@ECA@GT TPEGACCTCC TTTCCETCCA
PPRPFPRPFP 57

WREEEESQEES%%EEEEEPRPFPRPFPR 39 8
RRRFPRPFPRPFPRPFPRPFPRPFPRP 38 9
FRREAPE RRBERRIRIERPRERPIERPPFR 67 10

DERPPFRPPFRP 78 11
%ﬁ%ﬁgﬁﬁgﬁgﬂgppFRppFRpp 73 12
RRRRPPFRPPFRPPFRPPFRPPFRPPF 76 As expected, no or very
litthe ddbkkirtiden PoasTabserveseiresttdiel vihsBallcadoXbal and cloned

lilt% ﬁe§85( fj?’c 1(§ted {lﬁiﬁ tl’?ehg)% tw!: rénlfl%?esppfﬁé %Qr?t%pgrﬁdlr% ﬂ-!e(gm ds were

ucer a res %
tiapndierpiet inghE- cg)fr and sequenced. After sequence-verification, the shutﬂe—vec‘fors were

electro-transformed to S. cerevisiae (JG169) and plated on SC + 2% glucose + 100 g/m

Ampicillin agar plates.

The yeast colonies were re-streaked and grown in 5 mi of liquid SC ground media
(supplemented with 2% giucose) at 30 degrees Celsius for 3 days.

Cells were pelieted by centrifugation at 3500 rpm for & minutes. 5.00 pl were
transferred to microcon YM-3 centrifugational fitters (Millipore Corp., USA} and the volume
reduced to approximately 20 pl by centrifugation. The concentrated samples were mixed with
Tricine loading buffer and analyzed in 16% Tricine gels (Novex, Invitrogen, USA).

Distinct bands with the expected molecular weight were observed in each of the three
cultures indicating expression of the three peptides, No bands were observed in supernatants

of yeast cells harboring the cantrol plas mid.
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EXAMPLE 2 Expression of synthetic AMPs in yeast The
AMPs designated SEQID NO 1, SEQID NO 5 and SEQ ID
NO 10 were cloned 10 into the yeast expression vector
pHH3885. Briefly, pHH3885 is a yeast/E. coli shuttle
vector based on pYES (Invitrogen). This plasmd
contains the 2p yeast replication origin and the Ura3

@@9@ kQr selection in yeast. For propagation in E
co/i the pUC O{I‘I Qi n and bla}r)e |§, ?ed Expressi on

cer e3E@|llH&!C&1 [ lIDamJIerand sEQBd\IOﬂO v\meﬂu@ti@syesiarﬁang ogint in a
ﬁﬁtfxtﬁﬂzﬁ h@ﬁ Wr&%ﬁﬁut sélrée EPRERS 'Aq\ﬁpé’\ﬁgthqme%bé’d‘écnﬁi\ﬁw slrhplicity

uc |n anls he anti1 m crobi al
& iiNG hﬁ%Qt*B’ H sﬁwdeﬁé‘ad‘ HRi 9 ghroHarebREEY@aRge s the
bt redidi@N EeRlogn@ By andaghe 9t higabphwblcl amishiael ds blodably not

%Yiﬁgélfﬂlnﬂrﬁl?{gg 9 a%tnstgglq;s Rl ?ﬂpﬁé’s\‘ﬁ%& & ngfaFai Bébttzljgg Wa??[l &Jntam a mix

cﬁﬁ%@@@@c W‘déeSsPP@P@fﬁteg? Pa@l@@%*ﬁf%&@é&@ﬁ%}ﬂﬁﬂi *a?f&ioéw%%ach of the 4
Jk.amf® BREMstepd Of RAG eStrRRe abhbhaglalayinel e aviecipd tzeISEQ 1D

%Wﬁg&e@a@a' S E IR B DAL e byl R a0 oy

thdvectiapity ican Qﬂﬁ@iﬂ f’éﬁl or 4¢6; diffetept \@ffaft‘ffhe AVP. -42 The
PR- 1 irgippivRs wiestdanaied aSERsViti bde 1oRFERnAM N@r@r afdding the

PP REP g T T ERP e RGP SrayR LS BRFRIAS i and SE0

IBtNEhtiadedeneRERp ireacandaremalis reversp lraimer ios sndedie @f ts reviese strand
Fanyasd Noﬂeb;QQen@ erf,adtnscbt wehe n@@&bt;ﬂ@s (@®f Ar MBdnG AT). alloRing for

Prlrner14- ngNOlforW%g%f& %% Q&Nggss

GCCACGTTTT CCACCTCGTT TTCCACCTCG TTTCCCTCCA
T T GETEGERTC TAGATGGCTC
&%c@é l@?%% %Q%&IT neg%gsé )

NS TR o T AREA R A AR i e e

GTCBECET CECATGREC FITTCCCECGECEBE FIAF TECACGIRGE  ACRRRRALTC
ATTCCCTCGT CCTTTCCCAC GCCCT TTTCC ACGCCCATTC

T CTA |6 - SEQ ID NGO 10
E@?W%ﬁéerﬁ BN @E;“E?DEEP TGG CCAAGAGAGA
ABCTGACGAT CCACEAT GRAET GCREECEETHE AT TIHSCTEINC CACGTCCANT
CCTIFHECEIE cCIECAT TG CECOCCERT T EEEACACCELAT ACGAGETCC
TTTCCGTCCA TAGATGGECTC TAGAGGEECCG 20 Primerl 7 -
reverse (SEQ I D NO 336% CGGCCCTCTA GAGCCATCTA The
TSulh 8¢ Fegrarsate plre T PG RNPS Her e restricted with
Balrhcand Xeatcmnd alconadyT imMTtocqHM3 885 0cest i CRErOA/i-th

S NenSANE WO ENZY MBS crdhf CRUFESPORNI-RETPLASITh S B e
25 transformed into E. coli and sequenced. After

sequence-verification, the shuttle-vectors were
el ecthoPik anghatymede tione8.inic te SERsveater pBABLEON aaf tlansformed into

P18t 810 T RGndepd oo 1HSASEF EppHAAn Rl H million colonies each.

The libraries were plated and around 10,000 individual colonies from each library were
picked Into 96-well microtiter plates containing 20 x diluted RM + 200 pg/ml Ampicillin by a
colony picker. These master plates were replica-plated info a new set of 56-well plates
containing 20 x diluted RM media and either 0.1% or 0% inducer and incubated overnight at
37 degrees Celsius. A number of the most growth inhibited clones from each library were
isolated, sequenced and re-tested for growth inhibition in the Bioscreen C.
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Ampicillin agar plates. The yeast colonies were
re-streaked and grown in 5 m of |iquid SC ground
nmedia (supplenmented with 2% gl ucose) at 30 degrees
Cel sius for 3 days. 30 Cells were pelleted by
centrifugation at 3500 rpmfor 5 mnutes. 500 pl were
transferred to mcrocon YM3 centrifugational filters

(M Ik porgo g@iﬁ %8que Vot %d\{aﬁ‘ Qﬁts 09'8%'@@ Qﬁdluéﬁ%dthé Qorresponding

appr oxi nmat el

SR S arecar siawpiie st cmimniced S 1D N % AEodadpilgs: and

yaufrfteet S@EndD avted Oyazesholvd inlT=6R04Tr i ci ne gel s (Novex,

Invitrogen, USA). Distinct bands with the expected

mol ecul ar wei ght were observed in each of the three
5 BRedyligriasf %lg%lftfé@'ﬂ Rgd 2 prressePetndarowth nnibiiieee

No bands S| N supernatant f

%{%I | s harbori @ﬁ%@@%ﬁ%"r plas md. fmmg
EXAMPLE 3 Eval uation of variants of SEQ I D NO #
NCSand—S$SEQ1D - NO-10—-SEQ SEQ+D 3"“
D 1 10 EP R a4 ST PRy point in a
mut ati oncllaahmgelapm@@ummﬁpawpﬁﬁnl ng for obtainigg
ANPS it I Y1) of Dlﬂpl;ully 5-SEO-
NO 15 SEQR W%RTEH%L%Eﬁ%WF\B‘ 10 all cont aj ned57
phenyl al mtmﬁ:naspﬁme}amaﬁmh@bm resi due. Enpl oysdg

o
hobtc—anrno—acta-+-s P obably

onty-oneTt f—h
not " opt i ﬁéappﬁ% & ryq %#BF%F%FR%M ivity; thip is%
enphasi zecstammnaﬁmnpaﬂmmepﬁmd@@m that all con ai ng@ m X

O ¢

53

auo

of —hydr UF”U”'p‘f{ d . rer-at-e BDNA-otHgps—were
desi'gned | ChAt 80%5 EFFC?FRe%F@ﬁP%]FIthe 4  hydr ophobi%

anm no aci dsmmstzmdm&fppb@mgpnﬁmt ricted to a6
phenytatan f ne SEQ+D-1toNaG-1+—SEQ+D
NO. @xand §§%5’PIRBPW E@Rg%@él ns 6 phenyl al an@ehe
resipdues, kmmpmmpzwpph\#mnm:mmal |y can encpde &6 or

R
4096 diffrere i H-brart+es—were
construct gaRpggL%W\?]éR’\ﬁpﬁwmﬁ%mFonq forward pri nmef?
encqmll ng haaepRelerpmmm;r;@lemﬁEQ I D NO 1 degenegcat e
pl reT;—SE enerate primer—and—SE -B

0 degg}\ﬁ%Prng P%FF%@?S{VPDﬁHP%RgnaI |l er_reverke ptlmer
for 2synt hEBm&ROI@DRIFhE%\I‘D@HMEPJSﬁH and 15 ( Pri rrerl 35 N
represent A—T

and?0) _al e e e R R e B !

hydr ophobi ¢ anino acids in the designated positions.

ToEER B dr SEROeNes-atie: R LIRE &%ﬁ%@n%%%
e

CCATAGCACE - ATGGCGEOGTC--GCCGTIC GINTT.CCA_CCTCGINTTC

GREOTEETNT 20 CCCTGONCGFANFOGIFECAC GCNTCOCACGowth
TCGTNTCTAA TTGCTCTAGA ACAAAAACTC SEQ I D NO f inhibition
degenerate priner (SEQ I D NO 338) CCATAGCACG (%)

ATGRCGOGT SCREGTERACBIACRNITRGEG CGCCCTNTTC CACGHCCANT

e Maphytsgegpgylgnyn Py rar Py
CCCTCGTCET —NTCECACCCC ETINT TCCACGCECANTCTAATTGETCTAGA

ACAA?AAACFE‘:RRP%PI?EEQRW\BRRB% P8  Hegener ate primer_ (SEQ 10
NO 389) COATAGCACE-ATEREGRETIG FBCCGTCCANT TCGTCCAGCT

RAAS S Sice emetyinas ¢ oo cnmmmmmm—p— -
a9 RRRPRPFPRPFPHPIPRPLPRPFPR PT 77
33 RRRIPRPFPREFPRPFPRIETFRPRDEFLR PR 79
34 RRRPRPIFPRPFPREFRPREFPREFPR PI, T4
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GCCCGNTTCGG CCACGGNTTC GACCTCCTNT CCGICCATAA TTGCTCTAGA
ACAAAAACTC 30 The DNA fragnents were cloned into the
SES vector pBAD/g!Il A and transforned into

gi ve three independent

E. cols to

libraries of approxinmately a

mllion colonies each. The libraries were plated and

ar ound 10 OOO | nd| VI dual col oni es from each library
)%5 D mer-oH-tet pl at-es ont-at 10
di | ut S%Fﬁﬁ/F%PFEBBF%BWﬁPIWu cillin by a | col Ghy
p| cl@er. 'Ines@apmfazs;trenpﬂmrmwmze replica- pI at ed 1}7nto a
mew_set L E 1 ‘; contarni-ng—20—x—dtuted
dia:a %PRSFF‘F%’P %Ffé’/l%‘? §%’i nducer _and i hcub®f ed
overni ght RanPRPBingpmszmkfsmms A nunber of th@; nost
growth il pm%e Pig res fron Edb” trbr-ar-y—we
Lsol’at ed, "Sequenced and re-tested for growt h 56
i Nhidbi t | ORRRIREFhEFBR OGP YL e PI- 44 The am no acigh
SEQUENTCES QD NO-t—and-the
corlrj'isoong %PRLPF IFPEWQ%FPRHWRK)PWP&S are _shown in Table
2, vari ahE{BRHﬁPFﬁE@PkﬂPNQ‘I&PaP@IShOVW in Table 3;s@and
variantsTof -SEQ1-D-NO_ 10 ar own i n—Tabt-e-d.—5-TFable
2 riar ﬁR%E%é{'—_%P \%P%%Pg \llt he _corr espondi ng®®
gr owt h i nRRtERPFENISPRFESRPDINGPHET N0 aci d seq uences
ool it PRFPPRFPPRFPPREPPREPPRE
%4 RREPERED Rl%ﬁﬁ’%ﬁﬁg{:@gg PRL 90 15 69
RRR@PRFPFDRRWWWFEWPI 16 84
RRRPPRCPPREPPRYEPRE PPRV 9 17
BRI PP %ﬁéﬁ(gﬁg %3 gb%‘%ﬁ‘ 18 92
RRRPPRL PPREBRRFPERRPPRREPRREVESF 19 59
RRRPPRLCPPREPPR FPPRI-PPRE PPRI 78 20
RLPPREBPREPBEUPBREBERY BE™ 21 51
RRREPRL PPREBRRRFRPRYPPREPRRVVBGV 22 89
RRREPRLPPREPPREPPRYPPRVEPRE 8123
RRRPPR. PPLE SRS "R 24 "
RRRPPRL PPREBRRPRFPRPRYPRPRYPRREVAGr 25 53
RRRPPRLPPREPPREPPRVPPRY PRI 8126
RRRPPRVPPREPPRPOREPORYEL B Y G827 62
RRRPPRL PPRLPRREPRPRVPRRYPINMSENCSRTKTHLRRGSE 90 Tabdz 3.
Variants|of C corresponding growh
i nh5€i tig %RPEE PVBQ‘%\JBR%m g%ﬁx{ab?l d_sequence G owt
i nhbbi t | ORRRERST RRRPRRER PRREPRPEPRPFPRPFPRPF 57 51
57 RRRPRPIPRPFPRPIPRPIPRPFDOREF 73
58 RRRPRPIPRPFPRPIPRPVPRPFPREF 77
59 RRRPRPIPREFPRPIFRPVPRPFPREF 75
80 RRRDPRDIPREFPRPVPRPVPREFPREF 70
81 RRRPRPVPRPFPRPVPRELPRPFPRPF g7
G2 RRRPRPIPRPIPRPFPRPYFPRPFHAQSNCSRTKTHLRRGSE 77
53 RRRPRPFPRPFPREVPRPFPREFPROSNCSR TRKIHLRRGSE 80

Table 4. Variants of SEQ {D NO:10 and the corresponding growth inhibitions.

| SEQID

NO

Amino acid sequence

Growth
inhibition
(%)
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29 RRRPRLPRPFPRPVPRPLPRPVPRP

63 30

RRRPRPFPPPFPRPI PRPFPRPFPR PL 61 31
RRRPRPFPRPFPHPFPRPFPRPI PR PI 73 32
RRRPRPFPRPFPHPI PRPLPRPFPR Pl 77 33
RRRPRPFPRPFPRPFPRPFPRPFPR PF 79 34
RRRPRPFPRPFPRPFPRPFPRPFPRPL 74 -45 35
RRRPRPFPRPEPRPEPRPEPRPHPRPE-78—36
R E PREEIEE BISE BT BP9, - 57 82
RRRPRPFPRRERRREPRRFPREFPREY- 68> 38 89
RRRPRPFPRPEPRPEPRPEPRPYPRPH —84— 39
RRR@EPFPRE Sé PEFBEE 40 6
RRRERPFPRREERREPREVPRPEPRRRr 6> 41 a0
RRRP HPHrE “"EED érﬁ (i R3vp71P 42
RRRPRPEPR F CPRERTEE” 43 78
RRRBRPFPRREPRRF PREFRRRVPREY - 68p 44 75
RRRPRPFPRPEPRPLPRPEPRPYPRPE—95—45
RRRE%PFPHE BRPE ]%5.5 ﬁé I‘-I’%P%%P 46 6
RRRPRPFPRREPRRYPRPFRRPERRRRo 8%y 47 82
RRR H—PH—'55§ PrPRPEPRPE 9248
RRRPRPI PH-’l—PRgvg @ 55%% P%’ép 49 49
RRRPRPFPREVERRYPRPEPREVERRErBEr 50 65
RRRPRPFPRPVPRPVYP PY-69 51
RN PREUPIEE PREERIBT PRSEE 32 oo 6
RRR?RPFPH@%BRQPPEPF@E@V@RPEPﬁ@@] 53 79
-RRRPRPEPRPVPRPIPR PEPRPYPRPY —54
RRR RFPR§§§§E@%§5E5§B| EP%§ 55 86
RRRPRPF' PREVPRPVRARPERRPLBRRIP®G3 56 72
RRRPRPEPRP PRPEPRPEPRP! 7
A T A 83
RRRPRP| PRRERRRY PRPYPRPFRRRREC 7.2 59 82
RRK Pl P
RRRPRPI PROE 5@%%% EE%S&EP 81
RRRPPPVPRRERRRYPRPL RRPFRRREr O Rr 62 RRRPRPI 80
PRPI PRPPI PRPFPRPFHACSNCSR H-RRGSE—77 6
 RRRPRPEP ’?% 55§Eg@§§5* TKTHLRRGSE 80 &
83 RRRPLRPPFRPPIRPPVRPPFREPEVREE 72
84 RRERPIRFPLRPPIRPPFREPFREPLRER 20
85 RERPFRPPIRPPIRPEFREPPFRPPIRD 87
86 RRRPIRPPFREPLEPPLEPPVREPFRE 74
87 RERPFRPPFRPPIRPPFRPPVRPPVRP 20
88 RREPFRPPLRPPLRPPVRPPVRIPPFRP 82
89 REREPIFREEIRPPFRPEVEEFPVEPPLRP 70
a0 RRRPFRPPIRPPEFRPPEFRPEVRPPFRP 74
g1 RRRPFRPDVRPRIRPPVRPRPFRPPVRP 52
a2 RRRPVREPPIRPPFRPPIRPPFRPPFRP 85
a3 RERPYFRPPIFREPFRPFPVRPPLRPPIRP 61
Q4 RRREPFRPPVRPPIRPPVRPPFRPPFRP 77
o5 RREPFRPPLRPPLRPPIRPPVRPPIFRR 80
a6 RERRPFRPPIRPRPFRPPIRPPLRPPIRP 71

Y iy g




Table 4. Variants of SEQ ID NO 10 and the
correspondi ng growth inhibitions.

sequence

Gowh inhibition

RRRPFRPPFRPPFRPPFRPPFRPPFRP 82 65
RRRPL RPPLRPPVRPPVRPPFRPPFRP 89 66
RRRPFRPPFRPPFRPPFRPPFRPPFRP 76 67

PED\-/ D

SEQ I D NO Am no acid

-46 64

D)
=4

RRRFCRFFECRFPF VRRE \Y4 IUO
},RRR&W NP R AR AR 87 69
RRREY RPPERRPFRRR: RARERPRIRF SEE? 63
RRRPLRPPERPPERPPYRPPERPP rﬁvzgg -
RRRPL RPPERPPERPEI 72
RRREFRPPERRRERPPRRPRERPRER 49r 73 84
RRRPFRPPYRPPERPPYRPPHREPVRE 65 74
s Ay ERS BRroer e o1
RRRRERPP| REPVYREPERPRERERIER T8> 76 77
RRP|-RPPERPPERPEVRE) 77
RRREERPPE PPF Jég Eﬁgl iggp 78 73
RRRIP. RPPFREPFRPPRRPRIZRPRVRR: BB 79 76
RRRPERPPE 80
RRESERPP a1 73
RRRERERPP 82 75
HH“PFHHH_ 83 59
RRRO RPP 84
RRRRE RPPLRERL IRFPIBEP 85 76
RRRPERPPHRPPYRPEERPEFRPRERP 86
RRREF RPPE % 'E@ ' 5“%§P 87 71
RRRAERPPERERFRPRERPRVRPEVRRBE, 88 | 73
RRRPERPPI'RPPLRPPVRPPVRPPERE 89
RRRPERPPE %§§§Q§§55N3§P 59
RRRAERPP| RERERPRERPRVRPRERRCTAE 90 69
RRRPERPPVRPPI-RPEYRE 97
RREBYRPPFRBPLRPBE REDEROERS H5” 03 s
RRRAERPPFREEERPRVRPPRPP REPEERF 94 74
RRREERPPY R R B E e SRR ok p 79
116 RREPIRPPFRPEFRPPVREPPIRPPFRY 80
M7 RREPIRPPIRPEFRPPFRPPIRPPFRP 77
118 RRREFRPPFRPPLRPPFRPPVRPPLREP 73
119 RREPIRPPEFRPPIRPPFRPPVREPVRP 89
120 RRRPLRPPFRPPFRPPFRPPVRPPIRP B8
121 RRRPIRPPLRPPVRPPIRPPFRPRPFRP 65
122 RRRPFRPPFRPPFREEVRPPFRPPLRP B4
123 RRRPFRPPLRPPIRPPIRPPFRPPFRE B85
B 124 ERRPFRPPIRPPLRPRPVRPPLRPPFRP 73
125 RRRPIRPPFREPLRPEPFREPPVRPPVRPE 73
126 RRRPIRPPIRPPLRPDPFRPPFRPEFRP 77
B 127 RRRPIRPPFREPLEPRPFREPFRPPLEP 67
128 RRRPFRPPFREPLRPPFRPPVEPPLRP 69
{_V 129 RRRPFRPPFRPEVRPPFRPPIRPPLEE 69
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95 RRRPFRPPLRPPLRPP| RPPVRPPERP 80 96

RRRPFRPP| RPPFRPPFRPPLRPPFRP 71 47 97

RRRPL RPPFRPPFRPPFRPPFRPPI RP 69 98

RRRPFRPPFRPPVRPPFRPPI RPPFRP 63 r--r 99

RRRPFRPPI RPPI RPPFRPPI RPPFRP 79 100

RRRP| RPPFRPPFRPPFRPPFRPPFRP 84 101

"RRRP| RPPFRPPERPPERPPERPPERP-81—x=102 -

RRRPI’RPPER] PEFRPEER BP7F 103 7

RRRP}:RPPFRRPRI TRPPNRPRERPRNRRr#&r 104 75

RRRPERPPERPP RPPERPPERPPLRP-76 105 -

RRRPI“RPPF REPERPBERPPERE" 73" 106

RRRPERPPF RPERFRPPIHRPRLIRPPLRRE 7G> 107 62

RRRPFRPPFRPPYRPPERPPI-RPPERP 69 - 108

RRRBIRPPEREE BERVRBRURS PRER 100 68

RRRPERPPI RREV/RPPLHRPPVRPPERR T R> 110 38

RRRPFRPPFRPPERPPI-RPPI RPPYRP 73 111

RRRPI°RPPV E EE%E‘ EPéép 112 24

RRRPERPP| RRBERPPVRPPARPRVRR> B> 113 58

RRRPL-RPPYRPPFRPPYREPERPPERP 75 114

RRRD! RPPFE E%#%E Pé%P 115 8

RRRPISRPPF RREIRPRERPRERPPERRP TR 116 67

RRRPI-RPPFRPPERPPYRPPERPPERP 117

RRR%ORple’Eﬁgggﬁgg’Fgg Fﬁppg$9 118 70

RRRRERPPF RPELRPRERPPAIRPRERRPTR? 119 65

RRRPI-RPPFR : 120

RRRB%RPPF EEE%EE%EE P%%P 121 7a

RRRRERPP| RPRVRPPIFRPRERPRERRCB&E 122 43

RRRPERPPERPPERPPVRPPERPP! 123

RRRPERPP B %EE§§§§%§§EP§%P 124 64

RRRRERPP| RRRVRPPVRPPVRPRERRPTRP 125 59

RRRPERPPFRPPL RPPE P 126

RRRECRPPERPIERBBERBELRRBERD 77 127 o8

RRRRI7RPPF RPPERPRERPPERPRERRFGRE 128 79

RRRE R P R R R F ek bR ok p 76
149 RRRPIRPPIRPPFRFPPFRPPVEPPVRPE 62
180 RRRPIRPPIRFPFRPPIRPPFRPPVRP 88
151 RRRPLRPPVRPPLRPPVRPPFRPPFRP 68
152 RRRPFRPPFRPEFRPPFRPPVEPPIRP 75
153 RREPIRPPFRPPIRPPVRPPIRPPFRE 68
154 RERPERFPPFRPPVRPRVREPPFRPPEFRP 75
155 RRRPFRPPFRFPFRPPERPPFREPPLRP 83
186 RRRPFRPPLRPPFRPPERPPIRPRERE 67
157 RRRPIRPPFRPDIRPPFRPPVRFPPLRP 64
158 RRRPIRPPFRPPIRPPIRPPIRPPVRE 67

B 159 RERPVRPPIRPPIRPPVRPPLREFVRE 35
1560 RERPFRPPVRPPFRPPVRPPFREPFRE 77
161 RRERPFRPPVRFPRPIRPPVRPPERPPFRP 78
162 RRRPFRPPIRPPFRPPFREPLREPLRP 68
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129 RRRPFRPPFRPPVRPPFRPPI RPPFRP 69 -48 E130
RRRPFRPP| RPPLRPPFRPPVRPPLRP 78 131
RRRPI RPPFRPPFRPPI RPPI RPPVRP 75 132
RRRPFRPPFRPPLRPPVRPPVRPPI RP 72 133
RRRPFRPP| RPPFRPPVRPPVRPPVRP 62 134
RRRPFRPPFRPPFRPPVRPPVRPPI RP 68 135
RRRPHRPPFRPPHRPPI-RPPHRPPVRP—38—136
RRRUERPPF ﬁﬁﬁ?ﬁﬁﬁﬁﬁﬁﬁﬁ@ﬁﬁﬁ@??ﬁp 137 79
RRRR:RPPRRERERRBE RRPPERRPRY R oo8:r 138 78
RRRPLRPPRRPPVRPPFRPPFRPPFRP—78—439
RRROERPPHRBEF REBERBBIRPBURB 6 7% 140 65
|RRRI?¢eRPPI RERERREVIRRRVRRRERR -20ke 141 55
RRRPI-RPPHRPPFRPPFRPPLRPPIHRP65— X42
JRRRWRPPl %EW#WW&WP?W 143 58
]RRRE’&,%?PP\/ RERVRRRFRRPRERRRYRE: r43:» 144 71
'RRRPI-RPPHRPPVYRPPVRPPFRPPERP 64— 145
RRRP RPP\VRBBERPBEREEE RPBERE 58" 146 67
RRRPELRPPFRRR RREFRRPRRRRERR p68:p 147 80
RRRPFRPPRRPPERPPYRPPYRPPIRP-—79—148
RRRO[ RPPERBEF BEPERPPERPPERE 76" 149 7
RRRRP}-RPP| | RRRFRRPERREVRPRYRR. 62z 150 82
RRRPI-RPPHRPPERPPHRPPERPPYRP—68-—151
RRRP(RPPV VRPPERPBERP 68" 152 81
RRRPRRPPFRRRERRRERRRAVYRRRERR:rBbre 153 80
RRRPHRPPRRPPERPPYRPPIRPPERP-68-~154 —
RRREERPPERBET REBVRPPERPBERD 75 155
RRRPFRPPFRRRP RRRFRRRERPRERRr88rr 156 81
RRRPFERPPLRPPERPPERPP RPPERP 67157 ”
RRRE( RPPERPEI BPPERPPVREPE BP 645 158
RRRP/:RPPFRRR RRRI RPRR RRRVRRE67re 59 81
RRRPYRPPHRPPHRPPYRP A 160
RRR&&PPV‘%'ZW%WF*E ﬁé %ERP 161 87
RRRPERPPVRER RREVRRRERPRERR rE8ry 162 76
RRRE R P R R R e R ok R N pagar - 79 83
182 RRRPFRPPIRPPFRPPIRPPVRPPFRD 83
183 RRRPFRPFVRPPLRPPFRPPFRPPFRY 30
184 RRRPIRFPPIRPPFRPPLREPFRPPFRE 78
185 RERPLRPPIRPPIRPPFRPPFRPPFRP 79
188 RRRPIRPRPIRPPIRPPFRIEPFREPPEFRP 77
187 RRRPIRPPFRPPFRPOVRPPFRPPFRP 85
188 RRRPFRPPFRPPIRFPEVRPEVRPPFRE 83
188 RRRPFRPPERPRPIRPPVRPPIRPPFRPR 79
190 RRRPFREPIRPPFRPPIRPPFRPPFRP 83
191 RRRPFRPPFRPPIRPEFRPPVERPFRP 77
I 192 RRRPIFRPPFRPPFRPPVRPPVREPPFRE g2
B 193 RRRPFRPPIRPPFRPPIRPPFEPPERP 81
194 RRRPLRPPFREPPFRPPIRPPFRPPFRP 81
195 RRRPFRPPIRPPFRPPVRPPVRPPVRP 76
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10

20

163 RRRPI RPPFRPPFRPPFRPPI RPPI RP 79 164
RRRPFRPPI RPPLRPPFRPPFRPPFRP 78 165
RRRPFRPPLRPPFRPPVRPPLRPPVRP 65 166
RRRPLRPPVRPPFRPPVRPPVRPPLRP 55 167
RRRPFRPPVRPPFRPPLRPPFRPPVRP 58 168
RRRPLRPPFRPPI RPPVRPPL RPPFRP 71 169

RRRPHRPPHRPPVRPPFRPPYRPPERP 170
RRRﬁ%RPPF@Bﬁﬁﬁﬁﬁﬁﬁﬁé@ﬁﬁﬁﬁﬁﬁPéﬁ“’171 "
RRRP}RPPI| RRRbREPHRRPRRRRERR s $7re 172 .
RRRPFRPPHRPPFRPPHRPPVRPPEFRP-82—173

RRREVRPP|| RBRT BERURBBREBEERB B 174 o1
RRRIPRPPI RRRFRPPLRRPRRRRERRpBR? 175 80
RRRPFRPPYRPPFRPPLRPPERPPERP 77176

RRREVRPPVEBRT BBl REPERBBERB “81°° 177 87
RRREF-RPP| | RRRFRRRIRRRYRRRERR.IFS e 178 78
RRRPL RPP}/RPPHRPPFRPPFRPPERP-81—179

RRRPERPP | RBR R BERBPERPBERP T8 7" 180 84
RRRBYRPPI | RRRL PR RRRERARERRA pE6rr 181 75
RRRPHRPPHRPPFRPPFRPPFRPPERP-83—182

RRREERPP| | RBRERBEL HEEVEE R 183 76
RRREERPP\RRRLRPEFRRPERRRFRR: :86kr 184 —-

DDERDDL DERERDDE

RRRPHRPPHRPPEFRPPLERPPERPPERP 185

RRREURPPI [R5 REBERBBREBRERE 6% 186 7

RRRPI RPPI RPP| RPPFRPPFRPPFRP 77 187
RRRPI RPPFRPPFRPPVRPPFRPPFRP 85 188
RRRPFRPPFRPP| RPPVRPPVRPPFRP 83 189
RRRPFRPPFRPP| RPPVRPPLRPPFRP 79 190
RRRRARRPI RPPFRPPI RPPFRPPFRP 83 191

Ik{\}-a{ _ﬁ EEBEQ&B&EJF W%&m&@ mgrt% %brarv

RRPFRPPFRPPFRPPVRPPVRPPERP 92

RRRppfpgpﬂNﬁpppﬁgperﬁwp@qg@angg}ed 13@ &legenerate but otherwise identical
BRER-RPRERRRRPMRPRERRIFRPa8Ao ad@&equence motifs” when mixed in one

%E%é@@/ E@F%E%Vgggﬁxéégg%,;ﬁ?m@ggra%g@as constructed. The parent

RRRPARIPERPEFRPPEREPIRERERD tge following sequence motifs: PPRX, PRPX,
PXRP, PPRX, PRPX and PXRP; where X denotes any of the hydrophobic amino acids valine,

phenylalamine, isoleucine or leucine. Again, an egual ratio of hydrophobic amine acids was

used.

The library was consiructed as in Example 3 above with one long forward primer
encoding the entire peptide (Mixed-motif degenerate primer) and a smaller reverse primer for
synthesis of the reverse strand (Primer13). N represent 25% of each of the 4 nucieotides (G,

A, Tand C).

Mixed-motif degenerate primer (SEQ 1D NO:340)
COATAGCACC ATCEECECETC GCCETOCEOC ACGTINTTCCA CETCOTNTTC CANTTCETCC
ACCECCACET NTTCCACETC CTNTTCCANT TCOTCCATAR TTGCTCTAGA ACARARACTC

The PCR synthesized DNA fragments were cloned info the SES vector pBAD/glIA
and transformed into £, coli to a library of approximately a million colonies each.
The library was plated and around 10,000 individual colonies were picked into 98-well
microtiter plates containing 20 x diluted RM + 200 gg/mi Ampicillin by a colony picker. These
-5 .
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198 RRRPFRPPFRPPFRPPFRPPFRPPFRP 91 199
RRRPLRPPI RPPFRPPVRPPFRPPFRP 80 200
RRRPFRPPFRPPLRPPFRPPVRPPFRP 87 201
RRRPFRPPI RPPFRPPFRPPLRPPFRP 78 202
RRRPFRPPFRPPFRPPFRPPFRPPFRP 84 203
RRRPFRPPFRPPFRPPFRPPFRPPFRP 79 204
rgggggg PLRPPF PPV Eggggggggs%gf 9%8%] plates containing 20 x diluted RM
RRRPERPWRPPFRPPF@%PWRF@W inegbatqiaygmi ght 4t 57 ERQraFaL TS A
rQmebée/ Bﬁ m@tm&t PF@;\:\HH G AP Sorfet arx@moned- regichcdd bridirestested for
MPs test eéj Egarrpl e 3 consisted of degenerate
%ﬂWhWW@PW§@ ‘&%Fﬂe’? repeats. To test whether the
12 dithé emirat acidt seavieres adi to ywsighierfeen fist infosec-rogig bRk agft the
%oﬂe%ﬁmné&%ﬁ%%m\f}@é&rgs%\mﬁ% Tah®®. t 0 potent AWPs, a new
brary Was constructed. The parent backbone in this
series was conposed of the follow ng sequence notifs:
’FLF:BRX} ShRRXe PEk@mrPXRPs wi’f?F%RXixecprFiX and PXRP; where X
y—of—the—hydrophobi-camnoacids v Ilgth
pﬁ%ﬁ%ﬂ}? NPam ne, isol e%@i”ﬂ@c' eHEG8i ne. Again, |ap eqial
ratio of |hydrophobic amno acids was used. The (o),
Lihrar -+-n—Exanple-3-abeve-—wth-one
| ongof or welrgPpRERBYPIREATGERNG *he entire pepti de93

(M é] ][m éRtR’?%g%smg{\&ggpﬁ%ﬁﬁ%P and a smaller reygrse

Pr | esl.S..0 he.r.everse-strand

TCAT

( Prizner | 3)3RRNPRGBPER@AEPIZEYEGFRRach of the 4 78
Tuct ESJ[ | G%R% %@% \Jk\péﬁﬁp@rw% xed-notif degenepate

orl o CCATAGCACC-ATGECECGETS
@RA@@WRWPW CANTTCGTCC {20 9%

TCGICCATAA TT AGA
EZEZZ’RCT e At ragmont s hwor o
cl or:P_esI i Nt iRHEhRL FBESP RFEEPRIFRBARY gl | | A and transfdr med

col (%l es Oﬁ%ﬁﬁgﬁgk%%%%ﬁhﬁﬁm oximately a|m I Igzon

r.arv _was..plated-and-araund

10, QA6 | N REPERIGHR e B RO AP RER D W8 pi cked into 96- we¥|
£ TLET Ot 15}} rpF ﬂﬁ%\g{&&gp&ﬁbmﬁg 20 x diTuted RM 495202

gl If Anp| C Y col ony--pilcker. -These 51-/8aS
pl atzes mermmepLER@apwPaF@@RP?ﬁlﬁPa new set of |96- Vi

iclte1 cu}gI ngkﬁqmé%ggmgﬂpg £d-RM nedi a and jel t hgr

0. 1%'6r Q8 ucer ncubat ed overni-ght—at—37
degraes CekiiPuBLERAFPYRIADEIPRBFCRAe nost gr ow h 93

i IQ, ted g%@gg%ﬁ%@gﬁﬁpgﬁﬁg%lwsequenced an 90 _

re-t ted bLtl on-i-n-the -Bi-osdreen :
The m@m no| BcirdRSBRHRTRFESRGRPYHEPvari ants from t he?3

Ti x;%_-?npt flr{RFiPipmé{wP\oéﬁ%}%ﬁM}%ﬁY%%g espondi ng griowt hyg

nhi tions-are

223 RRRIPRLPRPFPIRPPPRLPRPLEPFRP a0
224 REREPRLPRPFPIRPPPRVFRPFPVRP 03
“ 225 RERPPRLPREFPIRPPPRVIPRFIFIRD a7
226 RRRPPRLFREFPIRPPPRVPRPLFVRE 84
227 RRRPPRLERPFPIRPPPRVPRPVPIRP o4
228 RRREPRLERPFPLRFEPRFPRPFPIRE 813}
229 RRRPPRLPRPFPLRPPPRFPRPFPLRP 05
[ 230 urRRRPPRLPRPFPLRPPPRFPRPLPLRP 94
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Table 5. Synthetic PR-rich AMPs with a m xed-notif.

SEQ I D NO Ami no acid sequence G- ow h
207 RRRPPRFPRPFPI RPPPRFPRPI PFRP 93 208

i nhi bition

7%

RRRPPRFPRPFPVRPPPRFPRPI PVRP 95 209
RRRPPRI PRPFPI RPPPRFPRPI PFRP 78 210
RRRPPRI PRPI PVRPPPRI PRPI PFRP 94 211
RRRPPRL PRPERFRPPPRFPRP|-PFRP-96—212

RRREPRL PREEFIRPEFREEPUSHRBF IR 213 98

Agg;ggHLP PRERRPPRRE PR B 84r 214 92
PRL PRPERPERPPPREPRRI-PFRRP--95—214-5

RRRRRRLPRmﬁﬁﬁﬁpﬁﬁﬁﬁﬁ?ﬁﬁﬁﬁﬁPQ%”ﬁz16 91

RZ RCPRREPHRPPPRERELRVRR: 2951217 93
RRREPRL PRPEPFRPPRRVPRPFPLRP-—93—248

RRREFRL PRERRRIROPERVPRDPBRISVBR® 219 94

RRRE@ [ PRRERPERPPRRVYERRI R vBske 220 91
RRREBRL PRPEP| RPPPRFPRPI-PVRP-96—221

RRRPFRL PREERPEROPRERIEPRBIFBERIT VETF 222 96

E;EE%R%EE%BEWM%FQQP 223 95
PERPL RPPPPRL. PRRL - PEFRP_ QN 224

RRRPERL PREEPP PRI BRBIERVRIP TERR? 225 99

RRREPRLPRRERL RPRPRMDRR (RERRv3#re 226 01
RRREPRL PRPEP] RPPPRVPRPHPVRP- 94— 227

RRRPPRL PRPERF PP ASRERFBL B5 T6ARE 228 95

‘HRHgggLPH%ﬁﬁaﬁ&@ﬁﬁ&%ﬁaﬁabﬁawaﬁgp229 90
RRR PEPL RBPPRFPRPFPL-RP-95— 230

RRRPPRL PRPRRE RPRBPRIEPRPEBL P VEARY _ 52 231 o1

RRREPRL PRRERL RPRPRLRRRRRE RRv38re 232 a0
RRRPPRL PRPEPL REPPRLPRPL PVRP-92 233

'RRREPRL PRPFRE RPEPRRARPY YRR FFTRP 234 25

HHH?%ELPH%GEE RERVRRPE B :93r e 235 05
EPLRPPPRVPRPV/RPFRP-94 236

RRRRPRLP PﬁmERpQPRVWRﬂV§ﬁﬁﬁH§TRP237 93

RRREPRCPREERE REERRMRREMRVRE @6 r e 04

248 RREFPPRLPRPFPVRPERPRVPREVPIRPE a3

250 RRREDPPRLPRPIFPFRPPPRIPRPIPVRP Q6

251 RRRPPRLPRPIPFRPPPRIPRPLPFRE ag

2B RRRPPRLPRPIPFRPPERIPRPVEVRE Q7

253 RRRPPRLPRPIPFRPPPRLPRPIPIRP 01

254 RRRPPRLPRPIPFRPRPRVEPRPFPIRP 77

255 RRRPPRLPRPIPIRPFPRIPRPVEFRP Q3

256 RRRPPRLPRPIPLRPPPRVPRPIPIRP o1

257 RRRPPRLPRPIPVRIPPPRFPRPIPFED gz

258 RRRPPRLPRPIPVRPPPRFPRPIPFRP 92

259 RRRPPRLPRPIPVRPPPRFPRPIPVRP a8

250 RRRPPRLPRPIPVRPPPRIPRPIPVRP a0

i 261 ERRPPRLPRPIPVRPPPRIPRPVPFRE a2

262 RRRPPRLPRPIPVRPPPRLPRPVPLRY a3

263 RRERPPRLPRPIDPVRPEPRVPRPIFPLRP g4
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238 RRRPPRLPRPFPVRPPPRFPRPFPI RP 95 239

RRRPPRLPRPFPVRPPPRFPRPFPLRP 99 240
RRRPPRLPRPFPVRPPPRFPRPVPFRP 91 241
RRRPPRLPRPFPVRPPPRI PRPI PFRP 96 242
RRRPPRLPRPFPVRPPPRLPRPVPFRP 90 243

RRRPPRLPRPFPVRPPPRLPRPVPFRP 91 244
_RRRPPRI. PRPEPVRPPPRL PRPVPERP 00245

Z5J

RRRERRL PRRERVRPEPRYFRPEPVRBVIE” 246 92
gEEn - NRERDERE PRRRVPRC R r iy 247 94
RR RLPR \/DD. 5D\/_ RRLPFRP--93 248
RRRERRL PRPRPVRPPPRVPRPGRHRB VO 249 94
AN L PREE PVRERERYPRIYRY bz 0% 250 04
RR RL PRP| PERPPPR)I.-PRRPVPVRP—96—251
RRREPRL PRERPERPECRPPRPVEAIS V85° 252 93
RRREERL PR EE R PRl ok YRV EEE vddke 253 g0
RRRPPRLPRP| PERPPPRVPRPFPI-RP-91—254
RRRPRRL PRPERFERRPPRVPRPERY R VY 7*E 255 90
RRREEREF’EF’ Pl R RRRERRRRE R 33» 256 97
RRRPPRL PRPI PL RPPPRVPRPI-RI-RP--91—257
RRRPPRL, PRPRPRRPEPREPEPRPERPIY 259 9
éR‘ﬁyﬁ?BE’BEPDBE’éﬁEE%&v%RP 259 92
F\)RF\)B Pl PVVRPPPRERPRPL-PVVRP-98 266
RRREPRL PPMRPWPPF%@@RWWWV%RP 261 93
RR LPH" ERVRRREREPREMP R 1@ 2re 262 92
RRF\’B PEPVRPPPRL PRPVPL-RP—93—263
RRR@P&LPRH@WPWRWWW@XRF 63 94
R E BRGRRbyREMVBke4zp 264 265 o1
RRRIgE FRPPPRL PRPEPVRP.-94— 26
RRREPRL PRPL@FF@PP@%@RPW@F’P@ERP 267 98
HHHHE% dﬁﬁ" e PE%I@BE&VBEPI%JRP 268 91
RRRBPEI PRPL PERPBPRVPRPVPLRR 93
RRRRBRL PRPLPFREFPRYPROVERESGOR® 270 97
RREERLP *ﬂé{%ﬁfﬁ@ﬁ@%&f&\ﬁ%&%m 271 91
RRI%F—?I PR PPRVPRRV/P\/RP— 97
282 RRRPPRLERPLPLRPPPRLPEPIPFRE a5
283 RREPPRLPRPLPVRPPPRFPREVPIRE a5
284 RRREPRLPRPLPVRPPPRFPREVEVRE 89
285 RRRPPRLPRPLPVRFPPRIPRPFPVRE 91
286 RRRPPRLPRPLPVRPPPRIPRPLPLRP a5
287 RRRPPRLPRPLOVRPPPRLPRPIPIRE 94
288 RERPPRILPRPLEVRPPPRVPRPFPLRP 96
282 RRERPPRLPRPLPVRPPPRVERFFPVRE G5
B 280 RRRPPRLFPRPLEVRPPPRVPRPLPLREE 24
- M RRRPPRLERPLEVRPPPRVPRPVEFRP 90
292 RREPPRLPRPLPVRPPPRVPRPVEFFRP 93
o 293 RREPPRLPREFVPFRPPPRFPRPFPIRP a3
294 RREPPRLPRPVPFRPPPRFPRPVPLRP 95
295 RRRPPRLPRPVPFRPPPRIPRPFPLRP 58
296 RRRPPRLEPRPVEFRPPPRVPRPIPFRP 88

~54 -




272 RRRPPRLPRPLPI RPPPRFPRPI PVRP 91 273

RRRPPRL PRPLPI RPPPRFPRPVPLRP 92 274

RRRPPRL PRPLPI RPPPRFPRPVPVRP 93 275

RRRPPRL PRPLPI RPPPRLPRPFPVRP 92 276

RRRPPRLPRPLPI RPPPRLPRPVPVRP 94 277

RRRPPRL PRPLPFRPPPRVPRPFPI RP 91 278

RRRPPRL-PRPLPI-RPPPRVPRPLPFRP--98—279

RRR@?RLPQﬁﬁﬁ?ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ“@%P 280 90

RRREBERL PRELPLRRRRRERRBERVRP Q4 281 92

RRRPPRLPRPL-PI-RPPPRFPRPVPLERP—94——282

RRIISPRL PREEPIERPEIRE BUBPRERBIGE? 083 96

RRRRBRL PRRL:YRERRRERRBYERRP 9% 284 92

_RRRppRL_pPDI D\IDDDnRFPDn\ ID\ IDI') on 285

RRRPPRL PRELPYRIBEIF BREEBURBVGT® 286 92

RRR%BRLPR%@RMRBE&RMBBBbEh@Bvﬁ&p 287 82

| RRRPPRL PRPLPVRPPRRL-PRRI—PRP 288

RRRW@RLPRﬁEﬁWﬁﬁﬁﬁﬁ@ﬁﬁ@ﬁﬁﬁﬁﬁﬂﬁﬁP 289 o1

RRRRPRL PRRLRVYRPRRRWRRRERMRBy 9% 290 90

RREPPRLP PLPVRPPPRVPRPLPLRP 94—29%

RRR@@RLPF 292 90
RRPPRL PRELPVRPRRRVRRRVRRRB 33 293 a0

DDD DDI D D\IDEDDDDDEDDDEDI RP no 294

RRRPPRLPRPYPERPPPREBRPYBIRBYS® 205 92

RRRPRRL PRRVRERPRRRLPREERLRE B2 » 296 96

RRRPPRLPRPVRFRPPPRVPRPFPFRP-88— 54297

RRRPPRL PREVPERPPRRVERIPYBRBI OB 208 76

RRREBRLPREVRERPRERYERRYRERBvBr 299 93

RREPPRLPRPVRI-RPPPRFPRP-PFRP--96---306

RRRpPRLPR®$ﬁFﬁﬁﬁﬁﬁPﬁﬁﬁw@ﬁﬁﬁvgﬁp 301 96

RRREBRL PRRVR RPRRRYBRRVRERB8Zp 302 93

RRRRPRL PRPVPLRPRPPRFPRPVPVRP-8 2303

RRRP@RLPRﬁVﬁﬁﬁﬁﬁﬁﬁ@ﬁﬁﬁﬁﬁﬁﬁﬁV@FP 304 82
ERL PREVEMRPERREPRPVRE B 188 305 a4

RRD RL PRPV/PV/RPPRRFPRRVPV/RP 90306

RRRPERL PREVPVROPPREBRIPYRUIRS T 552 o8
316 RRRTRHVFARPFPFRPPPRIPRPFPLRP a7
317 RERTRHVFARPVPVRPPPRVEPRPFPEVRY a5
318 RERTRHVVIERPLEPVRPPPRVEREPFRPLRE a3
319 RRRPPRVERDFPVRPPPRVPRPI PEVHNCSRTKTHLRRGER a3

EXAMPLE 5

Determination of the MIC, MBC and MEC of selected peptides
To verify the antimicrobial potency of the peptides iclentified and described in

Examples 1-4, the Minimal Inhibitory Concentration (MIC), Minimail Bactericidal Concentration
(MBC) and Minimal Effective Concentration {MEC) of three structuraily different peptides were
determined against a range of microarganisms.

The following three peptides were selected for chemical synthesis and determination
of antimicrobial potency:

PR-1 (RRR-PRPV-PRPF-PRPV-PRPL-PRPF-PRPF) (SEQ D NO:61)
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307 RRRPPRLPRPVPVRPPPRVPRPVPLRP 92 308
RRRPPRL PRPVPVRPPPRVPRPVPVRP 96 309
RRRPPRVPRPFPI RPPPRVPRPI PFRP 76 310
RRRPPRVPRPFPI RPPPRVPRPVPVRP 93 311
RRRPPRVPRPVPVRPPPRFPRPVPFRP 96 312
RRRPPRVPRPFPI RPPPRVPRPVPFRP 93 313

BRPP B PELPORE P B O 315

315 (SEQ 1D NO:79)

PRRRPFRVIPRIR\ARPRFPIR- PREFEPRREPIOY)  316(SEQ ID NO:239)
RRRTRHVFARPFPFRPPPRVPRPFPLRP 97 317

RRRTRIVVRRL BVRPPRRYPRPRIE R0g3/T 37 40500). S camosus, S. simuans,
R RVIRFFAVRBRREVPRF FeFS AR CBR KT AIRESET G39708KANPL E
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Lebriee |( MEtdotds| LoaiesubbBesulias | BYokisey,| Yolubtiyg) S. cerevisiae
Antipacterjal Pepti ot aogol s) i radi alk,di ffusi
aqégg qptuég The MEC.p ntg%b! cirg&§Verts Egnef f tﬁ%
prekens assbci pt ed28esti ngl28nt il i chbi gl épt i des>128

Wi rhe NS protgeol | and; pr ovid verygsensjtiy
tpéF?B etup.""The rpcG%Itc were__as cEiZ\An n fn%l esl-6 QPZB

15 Table 6. M C deterni nati on (al

Table 8. MEC determination (all values are pg/ml)

val ues are pg/m)

Peptide E. coli 8. camnosus | S. simulans | M. lufeus B. subtilis | S. cerevisiae
PR-1 3.0 1.7 0.8 0.4 2.4 32
PR-2 3.0 2.0 1.1 0.5 3.6 32
PR-3 3.0 1.8 0.9 0.8 2.0 >128

It is evident that the three PR-rich peptides are broadly active against Gram-positive

EXAMPLE 6
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P pt de E. coil S. carnosus S. sinmulans M |uteus B.

subtilis S. cerevisiae PR-1 128 4 16 64 16 >128 PR-2

64 16 64 64 64 >128 PR-3 64 4 8 64 4 >128 Table 7.

MBC determ nation (all values are lag/m) Peptide E

toll S. carnosus S. simulans M |uteus B. subtilis S.

cerevisiae PR-1 128 64 64 >128 64 >128 PR-2 >128

>128 >128 64 P>Fil 8 5,53 128 64 3 >128 64 >128 Tabl e
no 6+ val ues are pg/n1 Peptide E

tal | TS, ahdir viobesnBiicrebishpesiiies M lyseutusies BY bispthcplls GREC) was

a%gig.%\d' ﬁ%eal@ed ﬁE%dlc& 'Qes{]-as%aspprg\n@asda dmfhe 3kt sPRN2 11t Gissbsbes the

W%“bé%ﬂoﬁ%?d‘ﬁ’%?f tﬁﬂén Elitﬂll'age F"!‘RS‘J glﬁ ase%tsffg%néﬂga?sesaiqor ft(lﬁmolytlc
Bgkitee Hgaighsin rSeaas ip esiseiul endpaintdof Qe matviere | piegrity. Reieased
%eﬁwg@@lﬂn'? B gar bﬁﬁgésﬂ Qﬁ&gér{cb QN840 RXANBRING thd@oncentration

ic activity ilit

BHCRE! S e b St ies 160 Ee ks ng@ i Gpletee
r@ejbm d(1dr RBGg IMoaBemca;mlalaymle}dof i esRe deBidendhiCalals MRdgipne in this
%@X JEWE?)/ FQE%U eﬁéx fd%@élﬁ %%E@h@ﬂ’é%e@ﬁﬁ@ﬁ%@@pt he

Ic a materials. 1t
sui t Bbjagle ggs owp ,il'@é{}ﬁl\/ﬁjglaléwggsglqu Guep %y%,‘pl C1 O%/& lysed sample.

propertles Henogl obin rel ease is a useful endpoint of

tegrity. Released henpglobin is
‘fé?el Egrﬁg s?srl/%fueg]

asuring abhsorbance at 540 nm Nornally,
the cepgentratii on resultlng i HeDOYsih@hol ysis rel ative
t 0 @ndeatratiohy Ijysed nmpt-e(HC50) Eﬁ%l d-beTcarcul g ed;

howevey/mdue tq the w henollytic activity |of the
ested peptides, This;was nat done;d n this Exanpge
9 | ys—ol-d)—was—used-i-n—the

present7 test setup. 1® In Table 9 i% shown the 19
I'ndirvigpar Thenol'ysi s, yalues irel atiye to a{1000/0 ¢kysed
qannlp Tabhl e 9 thnlvclc val-ues- Dopflnb Fbuul&o‘o
(% c@Acentration (p@/m) PR 1 PRI2 PR.3| 0 15 18 15

Since the peptides were dissolved in 0.01% acetic acid, vehicle control of the 0.01%
acetic acid was included. PBS with 25%, 10%, 5% 0.01% acetic acid was included on both
plates. No hemolytic reaction different from the background was chserved at any of the tested

concentrations,
To verify that a dose/response sffect exists, the hemolytic activity of SDS was also

tested.

Table 10. SDS dose/response values,

SIS concentration Hemolysis (%)
(bg/ml)
12.5 17
25 26
50 68
100 88

The three tested peptide variants, PR-1, PR-2 and PR-3, do not show nemalytic
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188 16 17 16 375 17 17 18 Since the peptides were

di ssolved in 0.01% acetic acid,

vehicl e control of the
0.01% 15 acetic acid was included. PBS with 25% 10%
pl ates. No

5% 0. 01% acetic acid was i ncluded on both

henol ytic reaction different fromthe background was

observed at any of the tested
t hat

verify

%@%waﬂ% V.Gsf%
10. shel]SvetﬂoB:e:)’ontesqwnseemhalsueblgh BItDS sessHicupiEp g {0 the age of

#%ﬂﬁ'

ree t est ed

pRTese Wiy tREPTARER |

concentrations To

BRI, SRS St S

(?b'd%eﬁs%m d@lf/)sg/ fﬂe)rei&t?:e@ High ie\%5of2@ont5tﬁb06§ herh@Psi88oes not
*Pfgﬁﬂﬂ te %/ gé}:lmgnt SBP@@% rrpolytc ag’the c%ncentratlons

wwdtgni ficantly different fron1the background | evel ,

under the conditions of the assay.
spont aneous henolysis is high in this assay,
due to the age of the red blood cells (12 days).
relatively high | evel

not

The | evel of

pr obabl y
The

of spont aneous hernol ysis does

interfere with the conclusion that the three

pepti des are non-henolytic at the concentrations 5

t est ed.

anti m crobi al
seguence:

P-R-P-F,
F-R-P-P,
P-R-P-L,
L-R-P- P,
P-R-P-V,
V-R-P- P,
P-R-P-1,

|-R-P-P and R-P-P-1;
- X6 are identical.

-58 CLAIMS 1. A polypeptide having
activity,

conprising the am no acid

X1- X2- X3- X4- X5- X6 wherein each of X1, X2,
X3, X4, X5 and X6 is selected fromthe group of am no
aci d sequences:

R-P-F- P,
R-P-P-F,
R-P-L-P,
R-P-P-L,
R-P-V-P,
R-P-P-V,
RP-1-P,

P-P-RF, P-RF-P, RF-P-P, F-P-P-R

P-F-P-R, F-P-R-P, P-P-F-R, P-F-R-P,
P-P-R-L, P-RL-P, RL-P-P, L-P-P-R
P-L-P-R, L-P-R-P, P-P-L-R P-L-R-P,
P-P-R-V, P-RV-P, RV-P-P, V-P-P-R
P-V-P-R, V-P-R-P, P-P-V-R P-V-R-P,
P-P-R-1, P-RI-P, RI-P-P, |-P-P-R
P-1-P-R, I-P-R-P, P-P-I-R P-1-RP,
and wherein at the nost two of X1
2. The pol ypeptide of claiml,

wherei n X1- X2- X3-X4-X5-X6 is directly preceded by an

am no
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acid sequence of from3 to 10 am no acids of which at
| east two amino acids are positively charged at
neutral pH 3. The pol ypepti de of anyone of clains
1-2, which consists of the am no acid sequence:
X1- X2- X3- X4- X5- X6; 4. A polynucl eotide having a
nucl eoti de sequence whi ch encodes for the pol ypeptide
CLg@&%ned in anyone of clainms 1-3. 5. A nucleic acid
truct conprising the nucl eoti de sequence defined
in claim4 operably |inked to one or nore contro
[
1. &g@y&g&%&lﬂ?&nt%éﬁéi tagtgﬁy,ra rggﬁéﬂg tl?@an‘?i&% %%@n%?qﬁgrhce
Xr xP rgsga%m vector conprising the nucleic acid
wh6@IASEaEREHX def XKNRAXL shdot, @ d¥cBted frém tife grembmrﬁc:dmaqmences:

PR pIOPRLRTPE (B RUSLELE Bl GORSLL Ok ae b Bede | 1
P-rdR{H, RédPiPnRakl-FofP-Par-hi 8- LlP R-LPHR LrrePiro 8-R-Edn3rH- ang
P- L(ﬁ)f{ E%‘F’é \DV@H 1w @LWQ@P@%P Bgsh. FCFU\) Pﬁ@v(ﬁfﬁ'\ﬁﬁﬁv in

| al m 7 under conditi’ons conducive pro uct i on
V-F’of’ R Re-Bot Fdept BetP-Bnd-P-2H) PTPe\'S"@vETV Fﬁé’ Vﬁ’eP R-P-P-V,
P-FRRIL YRR, R§~P| -19.1- P{-%v ROPIROS, dl - rangca?_npmdsmgpamp ifR PivlmR_~P,

im grobjal polypeptide as defined in any of clains
LR%¥%?Hd%ﬁgp’he conposition of claim9, which further
andemein sbtbe mnstada Pt A oKalarddderdicalal agent. 11. An in

vitro nethod for killing or inhibiting growh of
m crobial cells conprising contacting the m crobial
2. Fhe PYPRPIGR 04 AR HIEEITDB I & por i lep Bitiiectl frasesac e Amino
ac@@é’q@ﬁceﬁéf&rlom’sa tb- B ardide adidstk tvihiic) &t lea€iOWP @&iirol 2@RIs are positively
ch S OITPL | SH% 2 surfactant and an anti m crobia
6%Tfae%f ddas defined in any of clainms 1-3. 13. An
antim crobial polypeptide as defined in any of clains
3. "ﬂhe%ofyﬁéptﬂ@@f a@?or% dmgi'nﬁai@ QWhich %&snsﬂbﬁﬂé L6 589 b@duence
ﬁf de as defined in any of claims 1-3 f use as
X ﬁ aftffecr obial  veterinarian or human therapeutlc or
prophylactlc agent. 15. Use of an antim crobia
e s .define -
R ARG Ae 35S <, BEGeR. SaRS, S Thodtee ok Hypeptce
daEQQNWNW@w(ﬁHémﬁﬂéhtnent of a nicrobial |nfect|on or
for prophylactic use. 16. A transgenic plant, pl ant

art or plant cell, which has been tran ed with a
> pﬁ‘d&‘F'@GﬁC@éO”'ﬁré'a"uFé’HkE’Es‘%@S&P‘H@"t‘ﬂe ﬁ%qL?B‘"e?p‘%if’B"éJTﬁ:ﬂﬂ'%d operably

linkatittd Bmec brofbbral coated! isedueyiceasthatedirectabe prodastipn of thel miypeptitie in a
sm%me%Zt Use of at | east one antim crobial polypeptide
&% ned in any of clainms 1-3 in aninmal feed. 18.
Use of at | east one antim crobial polypeptide as

6. ﬁleédoﬂ@maht@x@@ys;&ifve@tbawﬁmén@tnbmuénae aci ESHRAGA HEMRA @f cldim 5.
conposition for use in animl feed

7. A recombinant host cell comprising the nucleic acid construct defined in claim 5.
8. A method for producing a polypeptide as defined in any of claims 1-3, the method

comprising:
(a) cultivating a recombinant host cell as defined in claim 7 under conditions conducive for
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19. An animal feed additive conprising (a) at |east
one antim crobial polypeptide as defined in any of
claims 1-3; and -60 (b) at |least one fat sol uble
vitam n, and/or (c) at |east one water sol uble
vitam n, and/or (d) at |east one trace mneral,
and/or (e) at |least one macro mneral. 20. The ani mal

iti,ve i m20, which further conprises
pmﬂHgR‘)QSgﬁew}’peﬁ e anOagal act anase, and/or

(b)beteveghgibapeigeptid®l An ani nal feed conposition having a
crude protein content of 50 to 800 g/ kg and
conpri Si t | t i m [ '

9. d‘ﬂ%ﬁ@%&qﬂ%o%a@si@%an%i%g@[ plg{ri{f]pg%i%g Iag ldeffr)a(e)cli X’]pa%et cge%mgsi 3.

10. The composition of claim 9, which further comprises an additional biocidal agent.

11. An in vifro method for killing or inhibiting growth of microbial cells comprising contacting

the microbial cells with an antimicrobial polypeptide as defined in any of claims 1-3.

12. A detergent composition comprising a surfactant and an antimicrobial polypeptide as

defined in any of claims 1-3.
13. An antimicrobial polypeptide as defined in any of claims 1-3 for use as a medicament.

14. An antimicrobial polypeptide as defined in any of claims 1-3 for use as an antimicrobial

veterinarian or human therapeutic or prophylactic agent.

15. Use of an antimicrobial polypeptide as defined in any of claims 1-3 in the preparation of a
~ veterinarian or human therapeutic agent for the treatment of a microbial infection or for

prophylactic use.

16. A transgenic plant, plant part or plant cell, which has been transformed with a nuclectide
sequence encoding a polypeptide having antimicrobial activity as defined in any of claims 1-
3.

17. Use of at least one antimicrobial polypeptide as defined in any of claims 1-3 in animal
feed.

18. Use of at least one antimicrobial polypeptide as defined in any of claims 1-3 in the

preparation of a composition for use in animal feed.

19. An animal feed additive comprising
(a) at least one antimicrobial polypeptide as defined in any of claims 1-3; and
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(b) at least one fat soluble vitamin, and/or

(c) at least one water soluble vitamin, and/or
(d) at least one trace mineral, and/or
(e)

e) at least one macro mineral.

20. The animal feed additive of claim 20, which further comprises phytase, xylanase,

galactanase, and/or beta-glucanase.

21 An animal feed composition having a crude protein content of 50 fo 800 g/kg and

comprising at least one antimicrobial polypeptide as defined in any of claims 1-3.
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