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WO 2004/ 108752 PCT/ DK2004/ 000400 ANTI M CROBI AL
POLYPEPTI DES BACKGROUND I n recent years, the variety
w@booanvs7st cr obi al agents has increased subst anPCEDKR(04/000400

along 5 with a parallel increase in resistant

pat hogeni ¢ nmi cr ocANEMIEROBIAR FQLYRERTIDESnow

recogni zed. against all clinically avail able

antim crobial agents. The response to antim crobi al
BACKGROUNDCe in the nedical community has been to use

g4 L5 R Sl S Eh St
with & Stﬁﬁélgélqscrbéi@ mQBQIBt@HDpﬁh@@tﬁd PIiEsthaiémB.eResistance is now recognized.
anti bj otics

agairg} s A1 GhABIRIS Gh CRB AL 9Tl REPTee 18 G BgiegRRlgesistance in

the rﬁ&ﬁéal NgRYhrh més BéerPiPass nta{iireorbahe‘elrlﬁi?é’clv@I aritdoties &hﬁﬁgrewously used
mechani sns, an Obd ect of resent i nventi

agalqsbtl'@rrﬁlﬁ@@t p@qprﬂﬁ)ﬁm%q regeh heg\;pﬁ@r dhiHe GoBENUOUS development of new

antlb%ﬂ&é r’élﬁ%@@sahoéiﬁ&étk‘in%)’ofa{ﬂﬁrdhﬂi/ %&%ﬁhg%h%ﬁn@@%@@sngombmatlons of
)[/etldes SUMWARY 15 In a first aspect the

comqw@@%ma May dttibiber Ryepss s blaéteﬁ'@l S?BQEFP@ &ecﬁﬁ@‘ﬁ'ﬁg

ant igh s oBRIcAbf tr%%r‘egéﬁt)ﬁnvéh‘ﬂﬂiﬁ"té Hrdife Héw M)ﬁbeg sdnavmg improved
sequence, or a fragnment thereof of at least 1

antlrrazfplmgl aqhisity ang Rolynusiestidas encodivgithe pglypeptides.
G X1- X2- X3- R- X4- X5- X6- K- | - X7- X8- K- Xg- X10- K- X11- X12- X13
- X14- I-K-X15 X16 X17- X18-L-V-P; wherein 20 X1 = L or
SUMMARY, = or F; X3 =Ror K X4 =1, V, | or F

X C , e
?né %ﬂﬂ péépg&e%%@% rréent% %lat Qlolx_p'éﬁtlc(i)ers B;awga 1an’umlcroblal
activity, comprisifg th@ aminyg;acikiiseaque®e, ,Qr arfrag;me)qlgﬁefecng of Rt lestot9 amino acids
. P = K| . LorV, X155 =P, AAO H Nor D 25
having auiiterohy ?i‘_‘!;t“" 17 =R H Qor P. X18 =1 or K In
G-X 120 FRIX, 2GR - - KA KAX X0 KoK 11Xk £X 14t d-KeH Ypept-Kdd s V-P;
wherhlav' ng antim crobial activity, conprising an am no
%Cid sequence, which differs by at the nost two am no
aoréks fromthe afxi=ig\gdiodFsequence: Xs=RorK;

- X3- R- X4 » b X7, X8- K- Xg< X1
x4-§% Lain x1 = coa R WA By e R WG
X =6, RXKGFEL V, | 06FG, RKarR;, K, WoKQ@;Lo{G:— K, R G
or EE X7 =G _R r X8 =, E, Xg =

X10 =R 8 RE: x10=Kor R 7(1’11-*P'S &LorFYF Cor Y; GKA)&T 35 Z
X3 =Q,R,Ar oP;3- X14- | X XK54,01,8- of1V;X18- L- XmP* PywAeHeNor DX13
X16"dr°('25 L or P; X14X17—K’RIH d\/(l) I!’ or V; &15_|— rPK A, H N

In another aspect the invention relates to polypeptides having antimicrobial activity,
comprising an amino acid sequence, which differs by at the most two amino acids from the
amino acid sequence:

G-X1-Xz-Xg-R-X4-Xs-Xo-K-1-Xr-Xg-K-Xg-X1o-K-X11-X12-Z;

wherein

Xi=LorR; Xo=L,V, lorF; Xzs=RorkK;

Xe=L,V, lorF; Xs=R, K, W or G; Xs =K, R, G, M, N or E;
X7=G, R, KorE; Xz =G, R, KorE; Xg=LorF;
Xipo=KorR; Xu=LLF CorY; Xi2=G,AorT,;

Z = R or Xy3-Xq4~1-K-X5-X16-X17-X1g-L-V-P;

wherein

X13=Q, LOFP; X14=K, |, M, LOI'V; X15= P, A, H, NOI’D;
-
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WO 2004/ 108752 PCT/ DK2004/ 000400 X16 =1 or L; X17 =
R H Qor P, X18 =1 or K In a second aspect the
w@e@gaos7st nvention rel ates to pol ynucl eoti des PE/DEQ00/000400
nucl eoti de sequence whi ch encodes for the pol ypeptide
Xie DFOfilhe i nvent i on. Xi7F B, HRoaPaspect the=poekent
i nlheé‘ééé?ﬂdra% é&tQﬁe bPes%nﬂH%d'gi'oﬁ r@6ted 16 BB%ué’fﬁétldeS having a nucleotide

COI’TprI Si ng nucl eot i sequence
sequegee whish @@F?Ci!?@ﬁ?r'@ﬂ‘@ refypehtde ¢f\tbe1tnvemﬂonoper ably |inked

ton @ﬂﬁd%rspé‘artﬁ B%EpﬂhvéﬁBH FASES td Qﬂh gl a%\:c{]cc}r@ﬁu?tﬁowprising the

pr oducti on of e polypeptide 1n a sul abI
hucleQidp1Seaueres whidheengogse rier thaweiipeptider ef thisdiaveéndioa, operably linked to

one BﬁrﬁQr@tﬂoﬂﬁBFse‘aﬁQ%{egsth%ﬁé%Fﬁw? rodﬁ%ﬂ&f bﬁbggpﬁ(he tgzécllp %{sﬁlgable host.

aci d construct e 1 nvention
pr Bs@rieurimasprat die Pe¢sent inveotion relatesrito marecoimbiiant ekpression vector

com thé 'nUQIei{créecld éo%sﬁH&'o?lﬂ?e 'ﬂ&%wgﬁon“ ruct of the

" hvent | on aspec present invention
r elnza B¢ agpest thetiveskrtt mvepharrdltedatemtoea rezbpbiint Hest cefl comprising the

nuclé@&ﬂ%gﬁéﬁdcp&tﬂ hflece(H]Od conprising: (a) cultivating

reconbl nan of the invention under
colndi sikibraspedritie prasent wventjpnadiatesi tora wéthblidor producing a polypeptide

t recovering the pol ypeptide.
of th%¥ﬂ%ﬂ g‘%&[‘etﬁg& %%8 'ﬂb%sent invention wll be
(@) appéivating falr mmmmdné{ggg ﬂl?isl'lm(!]l{rlsm Ing@nﬁtﬁrﬁ gnﬂérol%dd'tﬁ)ns hconducive for
ef ore di scussing the

pr°d€°?'§§§ﬂﬁ‘% \@ﬁ?’?‘%ﬁﬁ @ further detail s, the follow ng
(b) t eenwvesing thecpotypaptidens wi Il first be defined:

Antimcrobial activity: The term "anti m crobi al

activity" is defined herein as an activity which is

c apiabt aspmfctskmflthe peesent indénthtwilnBe appiveht Pdmthé b@l@hﬁdescnptlon and
ells n,the context of the present 25 invention

from r?’ﬂpeﬁﬁ?qﬂ?g}sobl al" is intended to nean that- there |s
a ba_ct er| ci dal and/ or a bac_t eriostatic and/ or
DEFl&mﬁbl i dal and/or fungistatic effect and/or a

MPdal effect, wherein the term"bactericidal" is
t BdkGreUMISAIsSAOMeA a e i
cel l se The tergm © %rggté@r %Iﬂg@t%bl 'g ﬂuhh&?g gg uﬁga}on?\%% terms and

convediops waliiret herdefingdbi ting bacterial growth, i.e.
' I7@11‘/’@1 rbb‘lgl a&ﬁ/ 'ﬂ{b RaGL: leﬁ’cr aRtivit h?sbfi r‘Lij rﬁrelplqegan activity

“fu be un erstoo 85 ca
whichy @@gablg@f (lgélmgsor mﬂbltlﬂgrngthmﬁgmlsnOhlal céIISI i the doatext of the present

1nvenH6P¢%e5¥é?ﬁd“aﬁﬁmﬁ9mgll’ §s ﬂTw:#déG B kg9 tﬁéﬂ%\lg %r ﬁactenmdal and/or a

) inhibiting grow n ungal cell's
baCteﬂW"ﬁtﬁ:ﬁ@FﬂP" flinglCtd@l Bed/ghﬂmgﬁtaimcbfmt alaqUalblaellruf:ldal effect wherein the

term Ing%%eﬂr' I(g.éfld IlSéJSl_lndg,:%??(}de I nc U | ng% qvgcel%sct b'l% The term

"bacteyipstadin’t lSofO bheur]de&m as roapablecmi |nlh1mtm@rblamfelrlahghiv\tth Nige. inhibiting

growﬂ%%%tghﬁfc log%gregh ﬁtﬁHﬁd ta%&vﬁr{c}%?sgdoé{j as cep';%)‘?e of killing fungal
cells. tﬂh@ttefméwrals@tnb% thbe underspIodpaB;]aa@bld:Of irbiki m@sﬁﬁ\gélf growth, i.e.
lnhlblw ngﬁﬁig‘hné%\/géqlg e & rr]rtnI WII’B{)I gl" IS ’coCEJeVI td%rsr{agd 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 cells” is
intended to mean that the cells are in the non-growing state, i.e., that they are not able to
propagate.

For purposes of the present invention, antimicrobial activity may be determined

-2~
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WO 2004/ 108752 PCT/ DK2004/ 000400 according to the
procedure described by Lehrer et al., Journal of
WO pomned7syi cal Met hods, Vol . 137 (2) pp. 167-RBGHDK2004/000400
(1991). Pol ypepti des havi ng antimcrobial activity ma
acc%@n@éﬁpﬁ‘ﬁl FEOQﬁde%d%qﬂhgd brbehignpgtal., opurmgl of IminunellagicahMethods, Vol.

137 eidE A (DSM 1576) to 1/100 after 8 hours
%?}gferabTy 1S\’?ter 4 hours, 5 nore preferably after 2

hoBplypentides f@w@gearﬁlmlqrolaat activity mayrbe eapgbienobeaduciogithe number of
ivingbbiRY of 3B Hgfggst)\%// W?%N/Pr b1 ag’flglc?@gftéWB TRUBTEERbly after 4 hours,

1 on O In an a
mores piefgrally afier 2 ho%amwpt pnﬂfﬂreblp et Abury and iraparticulaafter 30 minutes)

lncuﬁ'éHothl’j%Bsg I u?r{‘(a‘?f/u%us %ﬁb&n&r Wf g?é}le hﬁln jdn agueous solution of

10%évdwe\gom9respﬂeufarablm lofanan:'uH()ws w))tutlam@f 5Pl (Wiyve)y everulrrmremneferably in an

aqu g\s/as%m?gﬁfbfslg) \gfgp (,thI Vl%bw ?{%8 gb%s %I%t IO(#I @g%éw/w and in

partiewlarn lmaoraqbealls saytioni af V. ‘r%l(yv/w) efdheeolyaqimlnllee hating antimicrobial activity.

ilg%l?ﬁéﬂg?raggzrﬁénﬁs‘éﬁwg@? 1Obotg NGy kS b;ef'g{%ﬁbt?g'\%f inhibiting the

outgsoulhis bf Bsaherichib enli (iRl d 576) far 24 hoerstat 26T@im afictORI grpwth substrate,

referably wh add con at.i on f 500 .
whofp Bt dorkBfio Gl by RRISRbH BUieRradBieg i oBgtration of 500
ppmpipote mﬁanabipmﬁepraelﬁed abd gondeatraticrdefe2b0i pipna even more preferably when

addq%olﬂ}eg%qr%tg gt:?oé{f {)f i&(ﬁp&gn}no%g %6%3&&%%%' X%@BSF a?g%ncentratlon of 50
ppmyérehinpadizdiar whan adoedinta edricentratfon2$ 2ppwm. Pol ypept i des

?2 él&?@@g%%gaﬁbw nyf?gglélvéﬁt @mgép/bbfe appaggcgf r%{ggcing the number of
nvmgsuéwsl ofi Baoﬁ/l%@bﬁmmmco 6683)016 ﬁﬂ@@faﬂ& 8 ®alss (preferably after 4 hours,

5_ ?ferabb¥ Lter hour? ﬁLeferabl after
more;sfesably gL £ hatis, DI9P,Prafarehly B1thioLIpoUT AR INPasHs rcalles 30 minutes)
incutitibAat 20° TNl @glieous SR SIR584 (WAPE pheter@Blyaf WR0ifueous solution of
10%&@ ution of 25% w w) EW;)Jr eferably in_an aqueous

WAICTIOH IETSsaPly OO R oowo PR PRB SN M| AVeinmeegecRfarably in an

aquednb Wolulion of 15@{%% efgblyelnpérﬁB@uei‘ﬂLsYSdld’hoﬁrbf 0.5%(w/w); and in
aqueous sol ution of referably in an

partiRId0 a3 56603 SN b OSRUV ) of amablRFPIEES hidng amimigrobial aciviy.
anPélﬂ]lb@ﬁHés SviHg @Rtidicrdbidh %ﬂMt%’)mQJ e b‘%o |c¥;5’£fPé | #eRnibiting the

awng ant i m crobi al act|V|ty ¥1etl aV|ng
e

outgrmtth AT cBaai(usl siddilis WATGCCrBG33 &6 2k heisaBbt @5o¢ in a microbial growth
substeré' W/ﬁénn%dﬁ&? inOHt &reukitatRh BRGiobb U;Zprﬁum'érfgﬁﬁw( G\‘/Egﬂ: added in a

for hours at 25C in a mcro
concgmib@tonaxfeﬁoom raefgaueierakly wbﬂ@ eddechin a)ﬁoraﬁenh_rew pAg0 ppm; even

more r%fé?élﬂﬂmlﬁr ab@&eﬁﬂgﬁggﬂgf& In a Co ntrat| on F:oéfbﬂp\gfaen added in
concpptmtloa\pé A0 ppoy, an@vmwmmrwhﬁmeaddad dred cbmpemtratlon of 25 ppm.

B&g&écdue@s 8!‘ tﬂeogrgga?dn\@ﬁibn gulg rﬁ)?g’lgyeib eagaggst 20% of the

I n a ntration
antimicrabial #aiivity efdhe @ntypamtld@rcooﬂsmm oghe amir@ quid wmpncel elsown as amino

aC|dﬁ { td %@f%ﬁéﬁé‘%ﬁéﬁ@g}m@ﬂ t%h\ﬂéfb gl) Rlbeé'/e | it %oré%i}/d%t 19 of anyone of

antim<cro
SEQpIﬁ] ot taSEEHNRI NOI68g Ivfa particudan pr@feimddemqulmwe the polypeptides

souR BP9 5 D78 S PR T B Potiast o

moreSE@fdrﬁblN@I feast 60%E®utrDaN@t Gshst PA%a nusst prefetably at least 95%, such as

aboP o efefs U B BE o Bl S B EFRIRP (1 fortifip B e amino

acid 6é9gense showars astanliaatids’ 0% 29 b arygieadfSEMIY N1 ke 8EQ ID NO:57 or

amingsiios 3 1f o Bt Bong Fed P NOPE R FEGUTORERY, e | "

antimcrobial activity of thepol ypeptide consisting
of the amno acid sequence shown as amno acids 1 to
29 of anyone of SEQID NO 1 to SEQ I D NO 57 or
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amno acids 1 to 19 of anyone of SEQ ID NGO 58 to SEQ
ID NGO 69. -3 WD 2004/ 108752 PCT/ DK2004/ 000400
woe@girests2 \Wien used herein, a "fragment” of theTr/aKR26v8/000400
aci d sequence: G X1-X2-X3
R- Reagrenk ol Rem uxgd Rereie, o iagnert’of thexaming agiph spayencsi G-Xi-Xa-Xs-

R-xﬁusoxgﬂ;g- -'?(}(gé?xgg 53@ P(\ﬁ XL ﬁ%?#é K( R=qr x |*$~ >%<4~ E 3 1] 6( £ Xs=Ror

K %=, \RldKForXaF_—F\'X&WqG Rs KKoR, Q,IVKQNGIE& FG BGl‘@OEE Xs = G,

K R Ao o S BT A 8L B I Ror

K-X@X1d=X X PL-\VXBAwhengjn Xz MQ, L ayP; \9(14)615, I=MPL oa Vi HSs R BrA, H, N or D;

o Q%= B, i Kok o3y 6 p o Sedionos7 o

anydB\EQf ISEOND HB: S&toﬁﬂmllw N8 % a sul&eguerwquehe polgpeptldes wherein one

or nﬁ ﬁ% |ta|ec([|JI Zh%m etﬁﬁ%%%qutgd ﬁr%?naﬁ]%;ag?iﬂgi /o?%ﬁﬂ}%xplﬁt]eﬁwnus Preferably
the dtrecdremaiel ammblwldsmaverbeen rdeleded fromabé darbioayldetpaisus. A fragment may

the car bax t .
consig L pEPat TLpm sy §0dfheh 300l 43 26,1, e 25cp8 3, 28 or 29 amino
amdé’,lPre%?abl}Z% fra”iﬁnerﬁEcoan@ts &t 183t Ao afinaniciie asacouthéed from the amino

Pr ef ablog gragrrent consists of at |least 19 am no
termypus PORTRILY from the anino terminus of the

pOMYIélféW_airiéﬂ IMthee bresenammm thertetnh éalfalie vanantt datstzs any of two or
erm”"allelic variant" otes any of two

more, ALERAN (ETPQR S SBhe £ gumite B sy g idee ol Tocus Rldfc variaton

arls@ﬁﬁmﬂﬁﬁﬁbuéwmatlﬁ bRl ingayv RS U ir Qﬁlymbﬁam?efm $8thin populations. Gene
naturally thr

mutglang a0 b SR D B LM oAt BINEFElideher By epasreobpeptides

havifid |aﬁ€ﬁed(é}ﬂ|n©hé‘élﬁl%e’q0eﬁdeg ARCARAE vRAAMPEME | sipepliddTiy a polypeptide
encode peptides having altered am no acid

enc@@a@aﬁ@é&le reinref%ae%n ant of a polypeptide is a

po'SY/BﬁQﬁﬂléfI? QU%E&MI&YM@”TI’%‘ fefth "‘§ub‘é%n'tlélwt pLQE palyeiBfi8atide” as used
S antrally pure ynuc| eoti de: The term
hereins [giers datd aqﬂw-lqmﬂée msﬁ%a%qne&thew thes p%@&'eozléemséq%n removed

froml ﬁ% SlafuriOgéhdie! MG 8/d iiglenuar REATARIINEL eXRRBUS drhjhwanted coding
pol ynucl eoti de has been renoved fromits natural

sequpnees ped ig in adormuAdtable forwse ryiloin ernedieally enginqesert prpiein production

syst&hs uﬂéﬁsr,‘tfgu&‘?gﬁtﬁﬂy PRRIHENAEIcBE dobtdis 8t fH Most 10% by weight of
sultable for use wthin génetically engineered prote

othepipolynesieaside rsglerialnwith Whigh, it is nalively assodated (Ipwee percentages of other

polyﬂlt?#]é(&fdglrﬁerehQIear“eOP%?ér% Eét %ﬂethgt]ﬁBsth’ W\A)@Fdlfﬂhét e most 6% by

nucl eot mat er whi ch
weughmtat\mﬂ moafsg%cbsewelah( lab aer mpetrdde @t Ehgermost 3%th¥é«6l9|5t at the most 2%
by we?éryngghg%b&e mé.ahfh%ram és?{tﬁ%fﬁc{e?%% %y@xﬁe@ﬁtgt)ﬂ%ubstanuany pure
polynweotﬁ%rt@y \ngmr insludematuratt 001%"&19 ) w@dra)yntrg%lwyd regions, such

as p‘?@ﬁwg{%ﬁs afid t dé Prﬁn%fﬁet It%@pr%%%\%;@?mg?% %P?étgﬁlsﬂ?ﬁw& pBM¥cleotide is at

nost
least QB%t awre; aé. thap dhee polyoligieniide exonsifatenegt, ledriVviidle by weight of the total

polyb@é!eééﬁg,rﬁéé@%ﬂré%en?ﬁ'lcw rdr&gargh a?ﬁ'd ﬁlghg{‘%éregﬁtkgesegre preferred such

ronoters
as annwsegmobwa,amt lehst 950 ptimnat blalsty%% meirgyct yeast P6Yt pute, at least 97%

o, b A5k 28 5145, U BE R B B Gyt

discloeky heleln@'elpmleferauwn|aeéub|staeﬂzmliytpumfdnime Irppaetieuiar it inpreferred that the

polygﬂaﬁ(g\ggg%séf éefgtrg'l gas;cezih?‘ggsreﬁlgliy;ggr > gq?}” ifﬁ‘f’ bt th%agélynucleotide

preda%iﬁbh R6&equntially dteel eiafethee7ﬁblyrmjureetldeitmdateaait WBB%/lmuhi @t is natively
t 99 and .at st 99 5%
assiato Hareld, s ci st Cal R @phmuBsEe e Ramymeys ih the terms
substantially pure form In pacticular, it is
preferred that the
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35 pol ynucl eoti des di scl osed herein are in
"essentially pure form, i.e. that the pol ynucl eoti de
W(pm(&)pﬂomz on is essentially free of other PCT/DK2004/000400
ynucl eotide material with which it is natively

'S°|%I§§6@|b’ﬁ*ﬂ°é%9t'dﬁie?@ wolynHeleetidenn isolaied fm.al |y pure

DOM[) KicaRRlrd) A& }Hg&g(@)%tg%% pﬁ@!lklér#s}or{?@ntlgﬁrtﬂg terrf “WBdification(s)” is

inter}ﬁi@d JP liReascanydehenigg] mp@ﬁw@mcédhe aelypwtidgmoas@ang of the. amino acid
Sengggé f GQ%LX ﬁg §)X4 j( Xg-k-g-)?7%3-|€¥<tg 10~ L -ng[fmrem Xil g L or R; X =

I nvent i on i cation(s nt ended

L, Ve, a)ﬁw—&\@rifcéh rhn&’,lpfzﬁt Mo rF %fK,tWear&ﬂ ypem iRi&3, M, Nor E; X7 =

G, RERDTEE RGO K 2001065 3B SHGIRE K <0 4 gy Yy X =G Ao

T, Znh & @i HnaXa-EKX19K16RC79Qs-E-VEPLwhareinl Xar =R, L3 B Ki0F KK! M, L orV;

X1s %Iﬂ’b?" El '\;(/ rlg ;025,,16[:%')55( Lgr %ij 5’)%\/'\'/:"0% &:f ?x%g;-'ﬁi-:?%&:thgl amino acid

sequencd-shoyi) as atnipe aRjdsXil 1o 291 qf dnyofre o€ SEHQ YD NQ2 to SEQAD NO:57 or

amin%r acic]:s: 125?;}’5{ oqrér&ér?fé @&ég( ?kw% %Q 1 orb\?\é g'§<1vgell as genetic

manleulaﬂon Hpf Nher O)A Xéfcoding othel ; po}y.béphdel?. TFhe QmﬁuflEatldﬁf(ﬁ) can be

repigpinaiy P 41 Ble Wn cacS RES 8L 6 a5 PAEBe psertonste

in ooratltheaamim acidis) ibf tiotetedst:0br arsgone wﬁﬂaﬁm baerOa'&&st @ith similar

charRstRs B g it B P REE e ar iy e stoalR) oph b pmications

suchlzs aniggtionad tenCésymindis.t he ami no aci d side chain(s),

Suﬁzé]—tﬂ]?l %S%D'}j{g'el Fé‘j ?Jgé ? g,%é%%%n{ N e&éég (rl}?cén ed tloncover a DNA
moledtiB alvkitialcaf nbe Preirets byi ﬁeben%e ntrér%brlpﬂbhafrﬁﬁt &Irhafute; Ssplibed, mRNA
ar, t

moleﬁgalc%rlgg Ifrgﬁ‘lt g)eugg B% C&H.l MR&%@%U the gntgqi- gequences that are usually

pres@ftiitl &#id eire@bohdify Geldthia INA. THONRal, PRtaheRNA' edMNeript is a precursor
ed i n resent caontext, is intended to cover

he
to mENFaRS fopeehlnioudh areatien HePTRFRssHIdetVans PelpEs @ppearing as mature.

spllcéd WA' TidseNeveh@MnaludBttHe @emdtali g GRtrorTEDMuend®S 85U Brocess called.
ived froma eukaryotic cell. cDNA |acks the intron

SPlicEYbAE SONAR AR TRDAIYA ke Iarks ifien soduences.

C ORI G5B 20 FHhsBEROWHenINRd HEMSIn] thet teath "nRIdiEBEY &N6truct” means a
transcrllgt s a precursor 20 to mRNA and It goes

nuclgit, agiggRolgcyar P@le"o‘-i‘”%?'o@'ég@'#tﬂﬁ'sﬁ%@ﬂds whigholseisalpasafremga naturally
occuﬁfﬁlgr@nﬁrcﬁ" whidH hé?geéﬁawﬁﬁlflg@?osé‘orﬁéf ﬁ @E mbﬁ@ldf‘ﬁ% fgﬂ:eamds in a manner

removal of intron sequences ess cal
that wpuld doh gthepyise exiBNA nafurgeThe é%rn"f ﬂwlﬁﬁm qanstruetrie Spranymous with
the terAf! '&?(Rr'egélbﬁ’ @a%ﬂ@e\ﬂﬁﬁthew{é‘eﬁ’d &ci@Ed J%tr‘ﬁep&tn'féiﬁé thev&‘ﬁﬂol | sequences
used herein term™"n el c aclid construct™ nea
requirRetioB PXPregsian of exslingsequienereef the pegisent ipyention.
d d, ke | 0 : I . .
Z%ﬁgﬂtf%asstepﬂé‘ﬁjc%. ngﬁ@*; 'tecr\r}’anI rﬁg g@ %ehr?g%m ? ?Ie@géc{" g@H@( to include all
compapanigi wh@b@rmne@esearymjr@daa@taa@cpt@sfor thezexprassion afteapolypeptide of the
pres%}@ wﬁg% tE(réE'Et%ﬁMéO? gge/ on&r%or}&ésl, 6@{1!%{[\/8 %-F&?lgh% %J]Hﬁélgdtfﬂe sequence
encodipg ghe polypeptises Sech @Onmﬁesequlaecaxsumblede, g i atte cwb ditnitad tto, a leader,
polyagi)%ﬂilgt'isdsi’lls 8%&1% Egnéfog%ﬂﬁr’ gégﬂlgeﬁlgg Foqrtl'c#;céle, gsrlirgal rﬁeptide sequence, and
transbnriwt@nt ieominatontAt cd  rsiequenc éhe Thetrdl eserquencmi irdude a promoter, and

Cesy .l fi herei.n +0 1IN de al
wansEABRACHTL el shongafus Fp K] Heafenses ey be provided it
linkerstfer th)enmemﬂeom‘ lmfocmlctnglappelm rebtrigtibnsiies faelliegiagtigation of the control
Q contr }‘ may be nat.ive or
seauphegh B cofled et ohe BESETRE RelBtnaRastiprnd Arivpeptice
pol ypeptide. Such control seguences include, but are
not limted to, a |eader,
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pol yadenyl ati on sequence, propeptide sequence,
pronoter, signal peptide sequence, and transcription

WO esodilosrsonr . At a minimum the control sequencBGT/DK2004/000400
include a pronoter, and 35 transcriptional and

t r @pefadtyi binkel: 's“he;iesm Jorerably Tinkedoist dafined dwpiein cassa ragpfiguration in
WhICR% &)‘hg&' éje%g e}%é E %ﬂlptcmrfggﬁlr {)lgléeot Qlea P{’ge mf%(lza?(/e to the codmg sequence

ntroducin Specl I on s |I|ta
of thé Dht semueonce st thalrthe cbniral egueanceslinatts lthe h@resmnm@‘ a polypeptide.

r M%ﬁ%ﬂ%g@@%@? %@’%%ﬁ}%&ﬁ is intended to cover

a nuﬂpceircbbsleguémafdg wlimh‘ﬂmecﬂsesspaciﬂepé&eaﬂnmolacnkmdwense dfef5| prefgin product.

The Eguryeg?géf ﬁgf q%ﬁgggéc@l;ehgg ?rle g%}%gi&& o%t&?rﬂ%écf E%éﬁ %§8H ggading frame,

whick edually tsginsewitie theoATGhetarDddare dilhencoelingusdy ueshed typiaally include DNA,

ol uence, di.rects the expreSS|on of a
ONE A Bro PR RS Stdlrete When used herein the
t eExprésgich; hg treepreeamaiasontest, it Elnme‘dxmressimv’énclﬁdes any step involved in
ifies

the pé%furﬁ:gorégfj tg]e g’@&ﬂ@ge ing u%jlﬁg %}t:??’g rHXep(f @d&e?scrlpm post-transcriptional
modifieativdlartrarslationt @dc pdstrigansadoren cmodifieatpanePfdrybly expression also

determ ned an. opep reading frame, which usually
COmRfSgi STSTSHPR R ﬁ”ﬁeoo}yp%ogqeart codon. The codi ng sequence

t yBigrasdion Vé&bﬂ%tf@ﬂeserﬁ%ﬁtexﬂﬂﬂe teRfORRpIR3sIbn vector” covers a DNA
nucl eot i de sui%ences é".{)e;r ession: . In the present

molegigy inear of HECUaL, that eqrppTisss Aseoment PIRRINGpolypeniide of the invention,
and WH¥® ichﬁiérétﬂ)éhrilk%dttB adeitiesk eégrﬁantgfthatt fpeom PR trhkription.

ut not |mte to, transcription,

includin
po@-&ﬁ-@g BRToragst GRiai 2§ diged diereiny dprlydesi @y cghdype which is

susc@ﬁ’tﬂn‘le fo' t?’d?ﬁ\‘cﬁlﬁiaﬁm{/vltﬁaﬁuﬁ!eﬁzaéd Pebnstued er abl y expressi on
al so conprise secretion of the polypeptid

L i

Expiedmsn’ ‘RPbELBIECtdeN PEabE pl*‘é@%%at@ﬂmaéx\t’e" epdhe eafpus stringency

conditRHe BRS@PRJ Ve fHeQectisiPiRYS P@Iy%deﬁ@'a@i‘hg | hinidrBSiar AQiity”.
circular, that conprises a segnent encoding a

polypept|de of the invention, 15 and which is

DETRR@”@BESCHW@‘N to additi onal segnents that provide
for its transcrlptlon Host cell: The term "host

| udes any cell type which is

gg?ﬁﬁébéfpﬁgp tbé aﬂ}g%}{t rfﬁ\’érr]mﬂé‘T \g%lt‘él{b ogyggygép?idé'gihgving antimicrobial
activithyamdi sihees itbe" pcmoe\mws a:gnmheea;apneiﬂjsbls&tmmtﬁma;f the amino acid

sequ1 Shong. are dof i ped b Lhecsectigrsitied

ypept i i’ cr ob
wherBIAT K| EEED)rDESERF FETNO\IDPE);I YpeR mrdesXHa\h, Mgl outt;i Xi ERDKL W orG; Xg=

V]t S t, t e t n
K, R’f% Mt I(kalsf%téc)rséfo'[ Epk 3?0%??&\” hg lé%tr:%?ne)@r oiﬁ F é‘l:t volrtr\;i X =1, L,
F, Cant;, whereGi Aer p‘ol&pea)br Mas)(m:—bl(@hg-é@a&&7pf1etet-ﬁ’bWereln X1z =Q, Lor
ons,i of t h [ 5 ence.
P5 Xt SR Sl SORY yKiscE e B NS5 3 K8t 1 o R H QB Xao = or K
or amineraeids &b 29 df amyot ofXQEQ ID,NGA1 tb SHQ D N@5ﬁoﬂammo+@mds 1 to 19 of
anyo?é;{a1 qﬂéa?rQED I\IJQ%B t&s%ﬁ IQ r@p:eé: Igvglgr? r;ntéesém én’@éd@%r&&hg amino acid
sequeney differsXdyPatthK st Q{Vex ?Liihlr:o—adlds ¢5e.gx bg five am;gg acidiy sachas by at the
mos@gg @m}qo)@g:isae(g qY gpr arpfno;gf i ) 1q éyj\}g e Mt Iﬂ‘yee ilirgno_amds (e.g.
by tH?ee émlrid ad}{i%r p&Mticuiddy By bt Be rhost XAG amifd aids @.9r b}thcXéA&lno acids),
%mﬂkﬁ% acids 1 to 29 of r;%ly%o%
such a5 REPTE @@'@w'q* 57RO gAF eadEnes G XXX X
K-Xg-X10-K-X14-X12-Z; wherein X;=LorR; X;=L,V,lorF; Xs=RorK; X;,=L,V, lorF;
Xs=R, K, WorG; Xe=K,R,G,M,NorE; X;=G,R,KorE; Xg=G,R,KorE; X¢=LorF;
-6 -
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anyone of SEQ ID NO 58 to SEQ ID NGO 69. In an
i nteresting enbodi nent, the am no acid sequence
waledokaosssby at the nost five am no acids (e.g. POYDKR2AE/000400

an no_aci ds) such as % at the nost four am no acids
X10 EK gr RpyXif SibrL, ffmcn@" ¥ciXdsT G, & o T:b¥d =R or Res-ModtK- ?(hil‘)éﬁ‘xw‘Xw-L-V-

P; wﬁéfﬂenp@:ﬁidﬁl_(&m X YKL DIEE G- ?)@wach %)H |\P8F|5‘ larby, . x,, =R

y at e ITDSt two am no aCI dS
H, QriRisXe =3|5>"§%@h aginGycidh taR9 abanyoned of SEﬁ’a IleﬁOahﬁorSEQ ID NO:57 or

amirRAciisSRURN Gy Shedr LB NS )o(é >§<§EéQDIﬁ(IJ]§§7 X8-

K- X9- X10- K- X117 X12-Z: wher ei =L, V,
| bhe termcanyome of SEQ ya NO:I | tO\SECD IBrNE:57" ¥binterided Ko ridan SEQ ID

NO: £ S SED IBNG: %S% 15 N3 '\égtﬁ I5NGE SR, NS 50 5ER 13, sea D

NO: b@ﬁ@@@&ﬁo@ﬁ@d@ D@C}B SEKZZ i) NQ:1ISEQ ID NQ@:11FSEQ IDrNG:12, SEQ ID

NO: §§1§|—¥1@ P}éKP{(is}g(f%R@Jﬁ)a%Q [D\NO:16, $EQ IR NOs75 SEQUP NO:18, SEQ

ID N§¥192:SEQ 4D N@20] SER IDLNEx:2V: SBQ.?BD:NCPZZASEE! IDNNQ::23);SEQ ID NO:24,

secifagste oA p 30 et et s Bagap, sea

NO: 3008&122 B NO:G1, S Cath 860:32,t3EQ 9D ?fO:aBySE@ IDINGED, SEQ ID NO:35, SEQ

0 MR SR ML0B b HSEIINGNCBECT 63 Bea 1 voet,

SEQNO: NO:EEGED INONQ;43SBEQ IDNMD34, SEQ IDDNWME, SBEQD R0:46, SEQ ID

wo4Esgo EEREIR M RE s (o 56048 685 SR P 2 s

ID NOB31 SEQSBEQIOBANSEQID BBEGB5| SENIDLI0:58ERIHY MONDG57. SEQ

el BTCPIPTeH SR IRAGES kiP5 Rpignes To mean seq 1D

NO:580OSEQ, IDIROSEQSER MON2E60, Sfa@ IEDN&Q%E@@N@@Q% ID NO:63, SEQ

ID NG &S EQNEN B5NerasD hﬁ@ RIS 6L AT 8@ or SEQ 1D NO:69.
| EPrH@rﬁﬂ #=2QpolybePlidcdb of SEQ br@s&@ %@ent@ﬁchRgiQ 3Be amino acid

D NQ 3 | D NO 40,
SeqURES% o angpns ?ngfrfig?'Zé\‘O 4i0)SEe t%g@ﬁ ety pOiNgERCS se®ence of anyone

of SE®@ IDNEBs tSEEd D I‘IN§D)6%Z) or ?E@gh‘@n{\@eﬂ&f écl?ﬁ%sdsgar\%éggal activity. In

anoﬂ}q@%gP rrgg(gmkpdp@a@fl thesggypgptxb g@thesg@spm NEeHnogorgpIi3es amino
acidsl DioNQ &f anydmeoft ﬁ@IDENU qne Sgb @Eﬁblfﬁ &Qn%ﬁgé%d?%@o 18 of anyone of

' is_intended torrean SEQ | NO 58

SEQ mao)l\g.b% SEEFRODNOERS. Insgdyirthsr N@ﬁerrgggnbgilmns 2he pelgpéride consists

of arrPJg ﬁ%ds6 57556&8% bpa%@r@"of ﬁ@l%@@ﬂ@ﬁfpﬁé@l@r 1e era@@po §EQS 110 19 of

anyore@f PefR ylp &858 ESBR IDOBPesent i nvention conpri se the
anPHéoarﬁﬁlbdaCId%om§%ﬂg‘?%‘r3nﬁlﬁgg a}?@éﬁ’&% & thé%%n@om ﬁwggﬁpendently be

3 NGO 57 or t sequence anyo
selectedd@yanpDNLEF9Me® SEQ | D NO 69; or a fragnent thereof

L1t Pt L D) Mol Yo, AR e BBE Ll Somprses,

prefetadhpeansists afmancamlagmgi dequends thelt has yab tiee m‘osSEE@é [2. g at the most

wo. A2ried 1 FEY R, U SSBiy E0 ol ins"B SR acio o
comppregifte theeamisnizoiti semuence: he-Xa X eRid, 06-)XGa0sXeXe-K8-Bfo-K-X1-X 1 Z;
wherﬁg)go- E‘%P QS %ﬁo Lok 3 o?tf ?gy_olg%{)gf @E%I\PI ol FSéIQ I%FF?\A/ orG; Xg=

K, R, GOMs &N orcE SEQ=IG)R>I(B(@% Xhe G3IR, KooretE; i Ms= RdfimOX . K BER; X4 =1, L,
C\{ yRep't de\ [JI:]OF %r N qéf%:4g-&-§%yx¢-%7?£gﬂ_q§$, lvyhe*l?eeln X13 = Q, L or

ted Tro
P; Xiu=K, I M,LorV; Xis=P,A, H,NorD; Xig=lorL; Xi;=R,H,QorP; Xs=lork;
or amino acids 1 to 29 of anyone of SEQ ID NO:1 to SEQ 1D NO:57 or amino acids 1 to 19 of

-7-
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The pol ypeptide of the invention may be an artificial
variant which conprises, 30 preferably consists of,
W(amoam)tnsz aC| d sequence that has at the nost tPCEBK2004/000400
such as at the nost one,

nost
anycmugft%(atlpof?{@ 58&qi9) %EQdPsNQrﬁﬁ Siuchrastifidial yaganis naay ke constructed by
stané&*ddt%clﬂ'ﬁqué‘somrﬁ% e drbesiRpl é@b}ﬁ%ltgdﬁ'@&é’@/%ﬁom mutagenesis of the
- X3- R- X4- X5- X6- K-'| - X7- X8 X10- K- X11- X12-
polynm:élﬂemﬂms'ﬂg [the,amigo 3¢id seguenge showp 3s; thgamingragid sequence: G-X-

xz-xxﬁ-x4-k5-x _K-%% G:xgzéo-x-ﬁﬂ X%—val%re@ xéﬁ or | % x_R LG’V lorF; Xg =

R orK; ox4 =FL Y loorF; T RRK, YLor G; 1Xs 1K, REGAV, @o@fa \x7 =><@2R+KorE Xg =
G, ROK & ©r Xi': 1ZorF; Rx9 ?@o?»ﬁﬂftw' KLXf‘5C)61=6( X)% J%SAlor‘*f FZ = R or Xyz-

wher ei n
Xia-lgK- XAs-XﬂewaXorL me@remlxor— ®; L gL P; =><1R— PHI P@ b:or M >§«1s P,A,H, N

or D iy &1 KLy 3 = w»mcaeppd%g =!1%r & oPEyRIYARE Plo 2L bidone of SEQ

NO. 57 or amno acids 1 to

ID Nehh4e SR 4D N@:ﬁ? [KZI0AP GOE0D to éﬂ)ﬂf)@é)'@fe QEQEQUD\NOs@ to SEQ ID
NO:6¢ 1P6R leRbg@ t oﬁh%gn\%rnttlbrfn | Lhiftd aﬁlﬁr g\is aRYof bcleman{ nature, that is

constructe standard techni ques
CONSEMAIVReMIP &g éufeﬁtlﬂé@ﬂeéﬂa’c éi@dmhsm{ltflag@tWe@ff®t tﬁe folging and/or activity

of tl"%ob)’q?eﬂl e8! QJ%'IH?I hs] gfglé:%@? o?‘@&otoaézﬂdéjt%gm%cﬁgomml amino- or

am no aCI
carbxgd-gmmak £xiensiges, KSUChXiF’S HB-aniRg-texmrinak-methioxing - i2sidue; a small linker

e
pept% (5:fel]1_[:51 ta{/’]ab?utla;l@z? X%'%%eSR, érKa \éwa'(l)lré{&rfs’)%x&atkféﬂﬁa%g ;E{rlflcatlon by
changingrnet chaqge-or @nofRer fangtiorE sust8as-a paly-istidiceptradt; anxgntigebic epitope or
a birdfndfo =Kor R X11 =1, L, F, Cor Y; X12 =G A
or g'Id = R or X13- X14-1-K-X15-X16- X17- X18- L- V- P;
whEkamplex1d conggrvativer sibstiiutions: ake withinvithe. gpoupvof Xasic=amino acids

(argi@'?gélylsﬁgr&llg; ﬂ%}l@g rxqa(éld_ C lagf?r{o Efldgiélut'apfe% ﬁ'&'{éﬂn%og Eﬂ'&c acid), polar

aminoaaNE; (glutarnIBE@nHBsmasmemrhydmphobla(andeo acrds (I&9cing, isoleucine, valine

o SRR TERAONRR A2 FERABIS Vel 508 Vg, an s

aming amidso(glycittey égnind) sering and dhreenina). iAmginardacitbsastitlitions which do not

gene?éi&éélfe“ H’ié |ffc%%lv1& e%rg %8¥°¢,h g |tHzeI &l‘?gﬁé %reaf:lé %ﬂ)eé q’gr example, by H.

ng an or ac the prote
Neurdti eindoRd,. Hilpi10E9, !n oThe)rRrotemsaumaﬁeﬁncarﬂrm adewdsYork. The most

comr‘?\gﬁl 'oe?ﬂqhg,r e%hqnﬁ éyklaysee{rm\féﬁla%e%\gyg/%?%fﬁr@?srgﬁg?@y, Ala/Thr,

m no- m na | onine resi
Ser/MptAlaNabSedGlﬁ, a ydeel,tAlaﬂ?-rd,SLysélSrgdAe}s/AsorLew/lmmJeUNal Ala/Glu, and

Asp/%?é/{aesr\ﬁélpé]s ﬁqggé infr%%]rgét ates purification by 15 changing

charge oOr anotheéer’ function, such as a
polnyarhingdrestingeeribadimnentaof thatimgeafiorg tb@lahmpmamd changes are of such a

I e T ARDED T e

aminbyes:iMaagels hriay thedieniejmed, aidcttingmovectha thetna( gﬂahlhtymf(the polypeptlde,

whiof it B S SRR ST rateRms S EoBingm ol e TR

i sol eucine, valine 20 and net hi oni ne), aromatic am no
Nte@Cl sx&phenylalanlne tryptophan and tyrosine), and
- o acids (glycine, alanine, serine and

t hAr dven@)nal Artiensiomof thes pbliypéptides @ﬂShd\h‘hv@hﬂcﬂﬂnﬂ?tsuitably consist of

eneral | aItrth e ic activ in the
romSf 5 B arip et sPedll 20 Spiialls, ByPasas NEID arfind,agids. In one
emb&itnentiN-termif3¥ peptide Ektenfowt edads noﬂcaﬂﬁaﬂhcaﬁrﬂﬁgs (R)Nevih another

embogigPa e N AL SRBSPRICa PGS SUEXE AT AR ke aFayegssite as will be

definéd fGRRérBBlowAlRMabref&esd Gmbodifvert RRe, NAeraindl Gaxtension is a peptide,
Lys/ Arg, Asp/Asn, Leu/lle, Leu/Val, Ala/du, and

Asp/dy as well as these in r8e'verse
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In an interesting enbodi nent of the invention, the
am no acid changes are of such a nature that the
w@baogitesyszhem cal properti es of the pol ypepti deGT/AK2004/000400

alter a acid cha y ;
compERiRg af st b A ) w?ﬂdé?f AR b JE8{ 5chy o5 g N-terminal
exten8l6h ¥ORplidisEone Shthetolovirg) setilendss: EABSEEADE and DD.

specificity, which changes the pH optinum and the

like. N-term nal extension An N-term nal extension of

Kex2 ki pol ypepti des of the invention may suitably consi st

g&eaé rSﬁg% é%éqo£5$y%£§t€o aCI ggi r el e{/plg %Eh d’2 g%ag]oggdel Academic
PreSSQHBO(dQg(ﬁénsaﬁl-m@gdﬂﬂﬁaP‘GBﬁ@Exﬂl@sﬁbh G‘@&hmogy))ESnmbéxZ like sites are di-

contain e
saio SOL s e, S S RSloePHBEBSIE gl gncang regin
and thd RaNRg gﬁﬂ@”s@&e\/\mrbielri@e defined further below. In a

pr ef e{ysgeof a I%?(%@ltgg)gtg/ tfh @sn%(hgr mv%aléﬁg tlgg:%lgr%%bée% sarlmwn to improve
correé’coém{dpébﬁ!ﬁsét pro6éesingt wp thd rd-peptRiadéleaval@ sitdreaUingoin increased
acid resi dues such as an N-term nal . extension
proteip §RpTElia 8¥€lSne of the fol | owi ng sequences: EAE, EE, DE

angl thdD.cokexe o$|th@3n\fen*ﬁ6%3n§érﬁ&ﬁ of ?aeRexzé . kexf&ﬁakélctﬁté feBult in the
Enzynol ogy Vol 185, ed cadem c

possibilily” to ebtyp Fleavage & %ggrtalmposﬁ@é%tr@x -tggglp%lnextensmn resulting in an
antlmm@oﬁ@épﬂdeaﬁé*ng%&%nbédf% §d)rh§§ns@h&0dhe nﬁél&ﬂe?:lypepnde shown as

the aiie JHbSEBENEEo oK Kty Sk ARk Rerar B egrofherein X

=L oPR: §<9mEL R, @ban% =lRgeKt bQr ofy, aoksx&5samq<w RG: xe =K, R, G, M,
kex2-like'site have in certain cases been shown t

N or Eimfr 5v@& R 1*@065r Pect CeRdb9EFi iask OpFocbsSikng Bt Xt”h?é' L, F,CorY;
X12 —@ % Blept ZQeRCdr%QLﬁ?,ﬂ P@-b(q5e>(1rég§#k¥all_ng—p WNHe"ﬁéih eﬁﬁei:b L or P; X14 = K ‘

LM, Erotel n secretion [ evels. t he cont ext _of

oV ¥t XerF Prdelt No Rif Xe T(é?QLoP(1k6)& HLi Qer £ ¢ Lisrekef I or amino

acids Mo 20&f aRAST & SED YD NO: 0/ 8ED 1B 98\AR aMhin@ a6i88 1 ab A9 of anyone of
osition in the Ntermnal extension resulting in an

SEQ EhNOBEiosHF QID pIGRept i de bei ng extended in conparison
to the mature pol ypeptide shown as 15 the ami no acid
sequence:

Fusedpalypeptides- R- X4- X5- X6- K- | - X7- X8- K- X9- X10- K- X11- X12- Z;

W, _edoﬂ/pé&t cie‘s df tﬁé p%seﬁ(tzmveﬁ’ﬂon\élsol m%ﬁdé; fuséd lgolygeﬁﬁdeg Jor cleavable

K, G M
fusmn\pqoly@ptl;tes in @lclmanmhgr pgypgqyd& |9(;(usgi akthsy N-Eern)qgjs-orgh@, {C-terminus
Atthére8f. Alfusedbélypeftdes Produced b
of thé?po%;e%t'ﬂe 1 o, Bvartibh o radmertingreff. Afiuscd b l\vlpe'ﬁ 3 Pho Y
fusingXEs nttclgptlc@ Ssequencr1pr=a Kortign theygof) encoging )@rptherppolyspeptlde to a
Tedilqmes for prod
nucle'c;'nd%s&gjepce zgreé %ljtlomh othhg 90'?esfe'ﬁg H}@gﬁfe or{;> ; eS ques or producing
fusmﬂNﬁbl&pr@ld%@‘a KncNm Bthe artaanch nclude digating theiapdisg Smy@mes encoding
Oot/ el lypeptid
the pilypepties e L ey, he i e S et ORIy B8 Baoeptive i
undef cmﬂ@l qudhqp@peupoj@"soter(smrahteabmetor 25 fusion
pol ypepti des in which another polypeptide is fused at
the NNtermnus or the C-termnus of the pol ypeptide
Polvmtlebmsiamgw@aﬂ%nent thereof. A fused

Dol B B AR AR ERE ot souance

whictpehgodesp fardepdlypeptide of the invention. In partlcular the present invention relates to

polynucleotides consisting of a nucleotide sequence which encodes for a polypeptide of the
invention. Due to the degeneracy of the genetic code, the skilled person will easily recognize
-9-
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nucl eoti de sequence (or a portion thereof) of the
present invention. Techniques for producing fusion
W(pmw/pwsz des are known in the art, and incl udeCT/DK2004/000400
gating the codi ng sequences encodlng 30 the
that E%Y%F?Jéb{qe@té%e seAuenges eReading eaghrofrthe pelyagriiden &f the invention may be

prepﬁ?@@!r chS§ v 1fowhne tmé@ﬁc{”ma# ¥088SHdES rhdke Y5 E8HorkOdb8Ing the amino

of the sanreogéom)ter s) and term nator.
acidpgf ia pelveertiags of Hiedny@iticBot i de Sequences The present

| NYRAHr&RNAIREnER QE@%I&%SRQ'db%%l@@ﬁde@e\ﬁhlm\éhe&eafragments of the

nucl eoti de sequence whi encodes

amingcaGihapuense:o Xhéz-P(arVe}ﬁt?(aKa-Kr|r?<7p9&r|61>@1311al<-xm%2-2 wherein X = L

or Rpr@&e@tvnrbveﬂtx onRroe;'Katﬁ; Ly, PABINUELEOIE 9%r 6; Xo=K R, G, M, N
consi sting of nucl edtide seguence” whi ¢h encodés’ T or
or Eg Xpal GpBpKiadd; oxa t16 Riloehkt Xere L BUE; oo FH@OGBgéhechy F,CorY;

X G e e S G BT B Do A Bl OB Frcat or P Xea =k

recogni ze

I, M.desref:akisriul Aok H@r%q&eﬁdég Lép?éoathg'l aehPpfXi¢ Aidor K; or anyone of
SEQPR KeeP'td &t # NGS7! dPV&fYbhe'dr S S NG!58R f@@o IDiNOBs that have

nown in the art des e
antlr@ﬁ@@m‘ AgivityieA éhl?&ﬁ?@lue@@ efthe frotyneciertidep épa m@lelgotbde sdrpience wherein

one bInMSFétﬁt{%ibotla_&efr&rﬁ%@ﬁ'taddrﬁf?ggr?d)ﬂa\@ @é%nro%l % s to

nucl eot 1 des whi ch enco ragnents o 5 am no
acT @gqlg@’q!ﬁgesequence may be obtained by standard clonlng procedures used in

gendie Shigit@edily B (ockhs é% @Jlecﬁ@eéﬁq{:% fﬁ}ﬁ?)gg :E&éﬁ%?égliaél_dlfferent site

wherg, it willFbe y@rqﬂuce%ﬂ'h@clonﬂwg:moc@dur@ Mau imaniveEexci§ion @nd olation of a
desi#é’d%ap@e%%?@pﬂ%%@éyé%&@r {éqaé%(?e:@éﬁin%% Edlypelptide, insertion of
the fiigaext 4ntp -akvecid-nxalecyte, 7andl Bicorporefion wif éhhee racoXbBhant @ector into a host

cell %81%: nfﬁﬁ@;}e:fépi%;or:%éﬁ_l%? @(% rrﬁ%_@oﬁ&% ’sgéiJergc're w_illoécre Dréplicated. The
nucl@i'@@m@qu&nmoﬁﬁEQe IngBﬁbmfm oDlSEQRNIB, Né]nfs?nthetitaréyometiobrigin, or any

comﬁﬁ%&n?ttl\\é(?e to SEQ ID NO 69 that have antim crobi al
activrt "subsequence of the polynucleotides is a

nuMbénﬁCat@e o equstentidedseqesnte emceding anmulypeptiade ebihled:essent invention
f hav del d. The
ey S0 Pebtal) (e e b S BABRB MG horfles an amino ace

sequehacmitirey rmsoaiel&astesnmseblstltutlongdaletmru: aedr nmrﬁlcrrg as @wompared to the
T e 0 e f at i o . _

G s R e T o

or RcXerilny, pooEpdiyreR omky Xiwb] Ve @Xcixd oR, i(nw bs Gl aei-0K, R, G, M, N

or E Q8o KRG T EhE Seyed? Fdedt fnddh TROH of Xt b L F. CorY;

Xi2 F Gafroelt Z atRorX¥eGi- bK-Xﬁ@-D(@@)Ohé(w-B{\dPl wneremop(ag + @) Ladr P; Xy, =K,

| M Ve e th S Bbbe “dich ek Rabt S SedfienAer K or amino

acidsM td 2®ef argphé 0ASEQ. IDTHE: 1 tDLEE[GEm Nd)e5'/seqammoeaclmy1 foe1 90df anyone of

SEaB e o S, K S-S LEAE) g Poq 115 Bror vy

fromithee pelpteptide wam&@n&lsOMVQ Sowrc@,aé y.peaidntiethat diffeein specific activity,

nt i on e necessary for the synthesis
therrg?s‘%%)”a%l "B%@lm% \}iﬂ? ‘conprises an amino acid

selqudinbe dppaterias thtbsel ekifidd MhesamdShatt slichomodifiedt®ink an be made

.and/or insertj.o ared to the am no i
outs@%%%r{gg{c]ms cr!tlceq fa the unction of the molecule an stiﬁJ result in an active

polypfépﬁ’de HmiXg-did<resitfoeX@skentiaKio ?ﬁ% é‘ct%ﬁ%r Xﬂ@mﬁ) eﬁcoded by the

nuclqgtISg@eaueF_ 1J' ﬁhedpveﬁ'ntlog{;ségd ﬁnergforq/\péqafe@blyx@ot$%1eq§ to @odification,

suchMs \bsttitidn, rﬁézl be i€entfRed Kcbdérding t%%roce@ureg anwﬁ fin the afP stich as site-
L or F; XlO-KorR; Xll—0 F, Cor Y;
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X112 =G Aor T, Z=Ror

X13- X14- 1- K- X15- X16- X17- X18-L-V-P; wherein X13 = Q L
woeooRi0KXi2t = K, I, M L or V, X15 = P, A H, PCDDKE)04/000400

X16 =1 or L; X17 = R H Qor P; X18 =1 or K; or
direcigd nuitagepesis or alanine-sednningy owkagSNESIE(SED ND: pttr@irkgﬁe;m and Wells,
1989‘@%%%?2242{ é@?‘bﬁ%@)‘: éﬂlﬁtl_% Idtler ]tgcﬁ?'f lfénmgtld?{s iMrodUcBd at every

656 artitlcial varrants may
positiyielyf chargas residue dm ienmelesdenand ther ieavltand npdantpaplecules are tested for
o) r r t
antm‘gé@k%‘ %@tl\;lfé/pfé‘c {d Iﬁt(l:fg} Zécdt"u?ﬁgl a?:}?/HJ r&;‘?(ﬂ] eérg n%‘?% ag@ chfi‘égl %o Ané‘ activity of the
molegplei Sites obsubsirate-ereyme untwapilorbeara@b@rlemﬁete@mtrl@dsw analysis of the
threesgltrlensgn%lrétﬁl@@r?%% g&t%frfu Iééé‘g) smf%hﬁlﬁﬁ%sggén&@%rﬁ?%ﬁﬂg resonance
analysig, @wtaﬂogmh;gpr photpef{;ultyt labellingh(sget €.ge ded¥os et al., 1992, Science 255:
| j
0045 XM b 08 B PR ERP 8P el A Moo ot
FEB&éqﬂeﬂS(ﬁ@%W-ﬁhb i nvention, and therefore preferably

oo R sbh At Soqa A bR i
be madified by diiragksiction @‘-nucmtimmammsmgh do not give rise to another amino
oo ERE 00 R ARy WRIDERER o Slcnce, b wpen comrspore
to thanobd!ﬂhd@e of iie8Mst Sgasisvein2aded I Piodi@8a) of the enhgme.

I

pg@ﬁ fa‘i}}%rg %’ge n}r'@gattl R n‘?ﬁltoartﬁ% emngq%@@% leéeieq%gﬂge et exchange one
nuclerc:shdelfbraanothelt aundleatioleenay bs ancempbsiteelobyf site-directed mutagenesis using

any ﬁpg}en@%@%g%: q{no@lﬁtlh héy ecbaagt?cﬁ{h} fL¥S lgghg%:[gqergﬁﬁ gv(lecsh utilizes a

supefiidiles, dfubkeuststndad eDNm nga:ter with canan$erbof iotenestland tive synthetic primers

d | ysi f the ..th di
contglfihe R Fe e AT The sesruenids B, AL e Mbrmpuigp to opposite
stranaa gfi¢ie gecters @xtendaduriag abryperature reyslingl byogeans wf &u DNA polymerase.
Oni Whot Oa{g{d ]Jnti% @@%?é,'%ﬁ%ta&ﬁpragmn ﬁd@giﬁg\é?sffa%ﬁ% hicks is generated.
FollovAngr tealpecdturistyeling, dre ;BDN@WrébZéd w&B@pQDWhchswkﬁcmb fet methylated

and ﬁﬁ@lnéegaﬁatgds[glggetﬁg ée:sﬁ Ip%en eﬁ ﬁlﬁé&g@ﬂaﬁ%ﬁ t? he@lect for mutation-

contghing eyhthesiz€h DNA Othygr phﬂ:etmtfésf krﬁﬂkmbm ﬂhﬁtdmdrha;/t aled bef used. For a

geneﬁ deg(gr::ldtlgﬁ,l glgcs:légiitlc%t é@gﬁ@ﬁ@é S5e: ?ﬁe%ﬁ’éﬁfg éb’t %Qé tProtem Expression

and PiMfledtsh Byst 107, nucl eoti de sequence, but which
correspond to the codon usage of the host organism

i ntended for production of the enzynme. The

Nucléi® deRIdTestrostsof a nutation into the nucl eoti de
cl eot de for anot her

uence to. exchange on 5 n
nﬁ“&eeelquagt lﬁg‘g‘ﬁtﬁg S RIES i‘h@l‘jéiﬁ'y asci' cons rpg@tc@aﬂprlsmg a nucleotide

sequﬁhﬁ@@ﬁﬂ@pﬁeséﬁﬂ Mgenthyoptraiiijieinked ko dae KﬂOrWBrd Bort’t||’d>ﬂE sequences that
Parti cul arlg%useful is the Broce u

direc(thé | SBESSsIONs Ahdhe GPHBE. SHbEBPS Bt § SHBHOLRALL Gl gpder conditions

comphitible vdth mé%@ﬁﬁol%équéﬁcééeSt and two synthetic primers
esired putati on The ol i gonucl eot i de

t
con ai ni na%cff?%'%'ﬂ’iﬁ Enexiing 2 P8 YB%‘HE’@I ok the; ipregegt inyention may be

mamblmatewaﬁwarne%ﬁn@sdwr&mg RIRRPRESBE of YHe pcngoéwdmmpulanon of
Pf.u DNA pol ynerase. 20 On incorporation o

the rb#cleﬁ’ﬁ‘i‘% SCAUGHTEREH tBI“‘és‘HﬁQj’“%ﬂﬂ"ﬁ%V?@O@ﬂ’@gd@ desirableer necessary

depehélnge&?"tl‘f’é %Sipresﬁ@h|\%W099Tﬁ@ﬁ@&fnﬂ$dé§efoﬁ)h%dlﬁ}ﬁlg ﬁlﬂﬁ’eotlde sequences
uct is treated with Dpnl whi IS specif

Ut'“Z'ﬁﬁf eRAMiRant D%mﬁ@ﬁﬂﬁﬁﬁW?'HthMQ Fidi gest t he
PafiRN (BhtréMNSed RIBE hsy aftd ah0g (f&JoSﬁétef SoniBErakéqiknce, a nucleotide
cont ai ni ng synt hesi zed DNA. her procedures known in
the art may al so be used. Foila general descri pt| on
of nucl eotide substitution, see, e.g., Ford at al.
1991, Protein Expression
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25 and Purification 2: 95-107. Nucleic Acid Constructs
The present invention also relates to nucleic acid
W@ om8i108761 s conpri sing a nucl eotide sequence PET/DK2004/000400
resent invention operably |inked to _one or nore

sequephe MhIchds geragizedtyA h°§(ﬁeé||fP'é@Epr?9rﬁ*Pnlep‘ihé§§!Cl§¥3?t'@ﬁ sequence. The

promdiér sedbié &ﬁfﬂé&ﬁ@ %néd?lpﬂor%l"cbﬁ%l Reh@srices SWhicH M&fiate the expression
condi ti ons npatible with the control sequences. A

of th @ew%?tld&eT%%am@r WA BAPAY NHCIpRidgmegteRRke Which Baows transcriptional

acth FE@RthdsN¥aN EHbidERYclB8ing "Fﬁuﬁhlﬁ’tukraﬁ@éied rhr% Wlbgfré(m&fers and may
ys to provide for expreSS|on of the ept i

be Owﬁames dromt genesoPncoding extarelviar @6 '@r@a@&lﬁf@ e@hdq&femhfes homologous

orhét@@%bugfbthgthgsﬁ;énector may be desirable or necessary
pendi ng on the expression vector. The techni ques

foEXWPﬁ‘ ﬂfrfgﬂtﬁta'& EWQB@SSf@qlﬂérﬁ@t@r@ the franggripgon of the nucleic acid
conskrB&a gt MabrebRM NPEMRHAS e8pstiat! ih XMRWRribD hBQe égﬂr tare W€ promoters

control seguence may be an appropriate pronote
obtaigad froptthe & ¢licPe oPpw@a. Streptomypes ngplpoags@se gene (dagA), Bacillus

subtlﬁg&/%@%é%@anc@eﬁHﬁm%el/éHEhﬂ?mbssalﬁl% Qﬁﬂsaés ené! é@nyL) Bacillus

host cel| for expression of e nucl eoti de
stearpfermppleiys t @altegeiie rrayiasen oane slamyAhs Adaciius oamylollquefac:ens alpha-

amylS§8 hERd aﬁﬁf’d?)e 'Eé%ﬁlus %h&'ﬁfoﬂﬁlg Ip%hﬁ:lllf 8e ?é f}(ééh@b tBagﬁlus subtilis xylA

t he polypeptl pronote
and g egrNESWHNEh Rfﬁk%oftq ah(?éaclapi@masﬂagen@cf\rlﬂa- gmarofft kg al, 1978,

ProcQ&%gsCSf theOatfh@l 48ad déh%HijB)gngé%@Qh 781 3§7%C||21 el as the tac

pronot ers, tal ned
pron@i%ﬁd@ﬁﬁ@er@ttaf atef3, E*r@qeedmgq? af ﬂvad‘@tlbmla&cagewpé @c‘edem USA 80: 21-

25). ‘F'uHh@f gF&H@Efég%Hé eQEritat B %ngéro:tjél??sté ?ﬁnﬁ‘ngﬁ{:%rﬁg’hgnt bacteria” in

Sul t &uonot ers
SCIeliflﬁavf\@mcm i 1&&300242 ﬂé enéircSarobrgok ebals 19801 supsd. t he

?)?&%Hleé %Yesmtéﬂ@ ter gé?% aféll ﬁjré&léﬁ 91%0 ﬁé&éﬂ&?ﬁ‘f the nucleic acid

are the pro
cons’@@@s oh thespﬁeépnfolny@@smooa fllamleoioua@mm doglecad! Qrda@ér)“lpters obtained

from gﬁ%r}e‘ésfoﬂ/@%[%@fh{%{)%zéeﬁﬁﬁﬁ %Hﬁa% aﬂﬁESm%grctﬁ ehE/) aspartic proteinase,

ene (‘a
AspeRgilis| |\niger peweal otalwbameﬂSIeu Mmgllagae miigera ayhastabm mipha-amylase

, i , i |
st Do BOF AR 8110558 B, Y1509 o e,
Aspe(gilbtsP)oryzBac alkaline sprotease.s Aspbemilluandryzgt Btripea eshosplhelte isomerase,

Aspel) ,-@}’ga é%’nﬁ Sl éagﬂﬁeF?T‘fJ}BKé Bk @”ﬁyo” g protease (WO

96/0B8i7 prasewelUsA th6: NMQ)?-DBCWGGI)BE (abyhv bf te plfma'ld:tets fidm the genes for

B T N -

and rputen trencated, @nd éwbrid pethdters thégedful prot ei ns from

AN i can 98

9898 Hosb R b, B BBl 40 S 187 Seccnaromyces

cerevisianp| awlast s(EN@bi)e pSamchbrenycéor chrgdsibe nggélb@tokinase (GAL1),
pt| f.the nucleic ac constructs qf .the
saocbBRREN U, BREVIe 1 P Ehrron b PR Ye s REBE-3 phosphate
dehydmgerpzrsen(ﬁtﬂﬂym),ala_r?_edSaéb@alfovm/rafes heerggsias S-Qmosphoglycerate kinase.
zae as cor meh e

otnef BT e tiRet ko 2GR GBI R Gscriagl Rapay o ol 1992, Yeast 8
423- 4ﬂi8pﬂa anyl ase, Aspergl I I us niger acid stabl _eI I

al-pha- ase, S ni ergillus

Seos st SeduenseolEl HroLbe < eI lrabecRhidh s inaiar equence,
sequéperegbdnizes] by)aZB@staidhabltél&mﬁét@tmenpt@lp%gltlehhllﬁator sequence is
opera% })’ Izn?<eedttcr) Itr?esg t%pr%ﬁ] Q %tf S?heI r?t?cqeot%e sequence encoding the polypeptide. Any
terminator which is functional in the host cell of choice may be used in the present invention.
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Aspergil lus ni dul ans acetam dase, and Fusarium
oxysporumtrypsin-like protease (WO 25 96/00787), as

wowedos/ 1686551 he NA2-tpi pronoter (a hybrid of thePCT/DK2004/000400
pronot ers fromthF enes for, Aspergillus nltg
heEefeTeciepTiBiary s JEmeRtoTHRgR) Mop el afe Sbner Jeqen the genes for

Aspe@@lhfﬁdo RAfRel TARRN aﬁﬁl)ase ﬂ@ﬁe/@ﬂﬁ@nﬁlgeﬂ lidsahPEse, amgperg://us nidulans
ybrid pronoters thereof yeast host, usef ul

anthremﬁ%stsw@aﬁ@ e“%ﬂ?fgi’/%éﬂgﬁrr%%ﬂéc‘&&?ég pe Fusarium oxysporum trypsin-
like prateg&ERr onyces cerevisiae enolase (ENO 1),
Saccharonyces cerevi si ae gal act okl nase (GAL1

30
SalEfrIresiy ewainaigre Pk yeash) haskosells  are obtalnec)i from the genes for
SaccABRYSlica8 QRAARYIAN KREES, (OREASOATREY SORMRABNISHTHE BIEYC1), and

GAP), and Sacch aron%/ces Cerevi si ae
g

SaccgaWEﬁOWWéﬁ'%ﬁ edikearaldeNydecs-paespligier udelpidmasnase f@ther useful
termMﬁi&‘H fo 9§ést %s&ﬂ e%ll@éﬁé &L%%ﬁﬁéobsaﬂRQMaﬁ%s&ws 1842, &ypra.

2, Yeast 8: . The control sequence may al so )
beTféte %thé?@anaﬁwrﬁ'iﬂ b@A suitable iRAdSF sequnneAce Nopfranskited region

of aﬁ@ﬁﬁﬁﬂc\ﬁhlﬁﬁ‘?@gﬁkf_éﬁé’nt%r @rah@l%ﬁor?%&'thé%ds?r&ﬂln%é le er sequence is
transcription term nator sequence iS opera

operahly ikeech 9 thad’ terminusafiide nufleetide spateaeR iea@oo@mqtr@mcéypeptlde Any
Ieadé?%@bﬁéb [ lﬁ’cfhﬁ(cﬁi%ﬁél' lﬂethepﬁbét ef TP MBI map tfehuééd |n the present
functional in the host cell of choice nay be used
invertig®. present i nventi on. 12 WD 2004/ 108752
F’Q%%ﬁ?e%%é&)&@“rep fllaﬁ{e%tcﬁfsrf%ﬁgéleﬁd& REfiCLR BGI;amed from the genes for

| ament ous fungal are obtai ne

ASP%H@SOWZﬁe T R IaRe 8nd AspergiTariautg Iripse Phasplsteisomesase.
Ni &tapl I%E&’é!’g%ra st ASRELHL laa«-%"ﬁgtﬁlngldlfﬂﬂﬁ tfaé‘géﬁgsal%ﬁ' \s3kEharomyces

Sy nt hase, 8 us ni ger ucosi
cerewgar enﬁla@ﬁyé%l& tith tﬁywammyqelse qgr@/amefﬂ rhoFphsiohceeate  kinase,

SaccﬁSIroms))E?g Oréeéa\g%ﬁ% fca)ajreheh%%’iorceldnﬁ a@@c&%&hﬂ@é@ 8  alcohol

ces cerevi sl ae

dehy@@gcn@e&md@md@ﬁ rsrmeh@tytd@bmrowase((s%ﬂ%ahd
|
:ﬁga@cfrﬁf&’ QS@e?lgé ?r‘(éfél?@?@ ayﬁcﬁ};a?ileqﬂgtz/ it S%LBHQ@S%%%&%% operably

rogenas use term
Iinkedhotgt theeBl derminrusd 9§ dh¢ brglaglidREequenceatand| which9®then transcribed, is

recoq?t’ia%rgay fﬁ@%o%p%l 843 a %?%gﬁgﬁéggé%&s@% I‘%il\gH%% ?og{rl;grﬁgﬁg\ed mRNA.

sequence,

Any mmnylstlonm@am Whloh igt fuaotidrat indhe bysttded dfi olseice glaly be used in the
pres mﬁwleﬁ%er sequence is operably linked to the 5
Fermnus of the nucleotide sequence encodi ng the

pdPrefesredi nkﬁyad%ylatmreaelm:erseq demfilemehtus i fandal fetst @elid are obtained

from'lﬂe g‘?qégo?&rpﬁgkérgﬂ?&s 4;}921 ers o?ﬁ]]yféﬁgdA Pery)/?l? /ggrf Ie;}ucoamylase,

i nve red anen
Aspergifits ridulags anthratilaéd sptthésen nrushsurgemgspéram trgpsin-like protease, and

Aspeﬁf ,g(#,'a#&a %gogﬁjgg@m anyl ase and Aspergillus

phate i sonerase. Suitable |eaders
fdﬂsqfldamlydmylatrm Isequenees foaiyaast fﬁcrsd)meﬂlheargerleessntbeﬂ by Guo and

Sherégﬁ C@rﬁ 8% ‘fegélag ?F Z 7 43 §/§g§ qg h@éhégg bloc erate kinas e,

Saleheondol sesuenee ema)salae bel @ts@nélapemide @aithg region that codes for an
| si_ ae

aming SR e SU B e GRS PRI SR 0 bt 7B dleriadae encoded
ponp(eﬁﬁlI&Arﬁ:Té\Ffble c%WsTde@retmyt pathway dlten &e erdyofatheocdaingd sequence of the
nucleggdt%/ ﬁde lc% térllle&rllﬁﬁgl'%gfyn%cﬁgalﬁ l?i?e'&%et ﬁggtiggéf@%gegﬁm%ﬁgn%lly linked in
transiatibg eadivitefrarine avithcihe Begmehof the coding region which encodes the secreted
polypeptide. Alternatively, the 5° end of the coding sequence may contain a signal peptide
coding region which is foreign to the coding sequence. The foreign signal peptide coding
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recogni zed by the host cell as a signal to add
pol yadenosi ne residues to transcri bed nRNA. Any
weolpackssy| ati on sequence which is functional PET/DE2004/000400

. d th
regicH o B8 s o RS Bre RemiEeies fos ot Bkl oetain & ignal peptide
codihg Iregthtmnéthl}yathehfmsélgﬂ eighsl r@d;ﬂid@%din@&@gloﬁ rrﬁé’? Elﬁ\%ly replace the

nes for As e us oryzae TAKA anyl ase, Asperg
natuf &9 %%"&'Sﬁy 9 Tegignd Pg?rdrauéo SRAngR Sestalionani mﬂ golypeptide.

Howeyesrt hag signal pqutldemcdhgsmrowwﬁlély RFE&s |th& %x&%@é&ﬁé&ypeptlde into the
pha- glu003|dase

seoBof adRGY 1 bt Bl BB el ey B s nfhe present venten

deEtfea:tbvecbl@'}el (ﬁeptl@mdodlﬁ@ r@‘tﬁﬁsf%ﬁ ba&RPar hdd! @A the S|gnal peptide
The control sequence

codif P otiied Buniae oRach b Baclies NG!S SiFnmeRatoniscasase, Bacilus
steafaﬂvermnphlam anphaamglla&e CBERIIS libhdMiBEns QubiRind BaB us licheniformis beta-

term of tide and directs the énco
actayie8, B, o P REorLieS ne R Greieargs (e iy S, MRy and Bacilus
subtin dpieA. th.e'thtfébdbiggalswbﬁd&e #é fié&nbtwgbseosi ﬁe%H&”l%Slva 1993,

en in a signal peptide coding reg

M’Cr@%flﬁg’ﬁ?’ f‘ﬁ’qvﬁi}x/@cj 1%%@@ transl ation reading frame W|th

t hEﬁ@c&lgmsrgnaneﬁﬂd@ d?a@ﬁign@glbﬁﬁ T&Wll%étﬂau@ﬂﬁ%g?ﬁosg REls are the signal

ecret ed L Al fernatively, the

pept‘?’ ﬁ%él g'é% &Eﬁ%@%ﬁy%&ﬁ PRes f@f gwaergdlyptweae TAKA amylase,
Aspw@ﬁvmgélﬁ@uﬂal amy168e, b@p& eﬁg g ek @IuEQﬁnﬁQé’é 2%‘)6%?’3@%h81 aspartic

nal pe

proteep CREGISBRIGEAES ColiGE®PriATESI dafinada ipsco ¢ ho
codsaTd SRMUP NSeptidleL Fo Qfeali@these! des C%t %Efélr?eds'fwlthe genes for

etlde codlngrelon Al ternatively or el
38002? GRYCED P PR RIPhRsTackyi e n%aﬁcéarﬂmyyeqr eqw@waae Hevertase. Other
usefmatghélaéepﬁdéBé&ln@%&iéréearéggé&%eﬁ ?Fgﬂ?néd?os%rtgf}rﬁsﬁ sypra.

e ance secretion of the polypep
FoNYepseHENED A1y galqoe@q @ RTaRePiide aedieg tegiarhiat codes for an amino

acnd A6s QQSIM%Q&RM Qﬁndonl%ﬁmhnseoﬁa %‘Sﬁf)&?]t%rey Tﬂgﬁmgnt%olypeptlde is

ost cell of choice e used
knommrﬁ;?@p;ogﬁzy@ péefqp@b'pgpgﬁa(pr p@pftﬂoaen (Ubatbmg casef) oAPrdmmiypeptide is
Qene%?tlﬁéét% ’a"ﬁtﬁtcaﬁ ehd Scofﬁl\r/ﬁ'tetdhf‘o $i 9:%"&# reP&E }9 Soly;ﬁ%%gg Sy catalytic or

iag\gons obtained fromt enes Baci
autocpighdie GiaRYaggenl theanyareptide Baol theupronalypeptide e phideptide coding

regiof InfdyPe Bz, frcﬁﬁ%é bt beBS{WIL‘;sOMBtlﬁs 3&%“4 #r%kc—{}:fse (aprE), Bacillus

Bacillus lichenifornis bet

sublilis; Resirst REGieRREHINPLD), Seaehasmmynsst esrsdsiag mmhﬁ-fac!pr SRhizomucor miehei
aspar‘ﬁ@bMtemésﬂéj aﬁ@%}&h@%rﬁ%@h%ﬁ 1aRh&a e aI 13 /gi@ﬁnal

p%g des are describ nen. an
beyBibotbEpealipertide MPl@peptL’degngGﬁs alEf ffresdnit\ae thal agmiad terminus of

b e T T YT e —

and tf\p(ﬁsgrm@egmgeglm i\ppsitioned oextdpythaearfiftiAcaninia s the propeptide
regiof’sper gillus niger neutral anylase, Aspergillus niger

gl ucoanyl ase, Rhi zonmucor m ehei aspartic 15
pitonay plaede cki@mawe|t@adchs@m@y@enummmhmdlldwumeoegmatnon of the

expre%%@#%\' gdgbgﬂﬁgtrgllgﬁ\g%@thﬁ rﬁ‘pﬁ{g gfeﬁt | deglpel?rEQ/amp?es of regulatory

systema @eh thosenpdueh eause\ths exwesdigrhaf thagiens taubd turned on or off in response
usefu

r I Sja ert O her
o SHERRAN Y BRSSE ST, T 158 Bt 5 niosomanna
Reguletor;alsystemsngprcﬂqapmc sYsteme omdluc tr@equetac arnthip Qﬂpé@td?esystems In
yeast, 3he %Wéys‘ije% %WSIJAI?_Q syS%morrﬁeg/ %gtusgg dI S1"|lamen’tous l%ngl the TAKA alpha-

amylase promoter, Aspergillus niger glucoamylase promoter, and Aspergillus oryzae
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20 aci d sequence positioned at the amno term nus of a
pol ypepti de. The resultant pol ypeptide is known as a
W@ Re@enasyae or propol ypeptide (or a zynogen in B@IYDK2004/000400

cases). A pro tide is enerall tive
olucogaNons PIBTRTET gy Peoiase i aRuater Fyaepbrs paBet BEariyes of requlatory
sequéh%béilabg tHos® WhichUdllReafoR hid Qmﬁhf&ﬁﬂ@gﬂn elikaryetiosyatens,ithese include

mth ol ptid Th d di
i b IS P BB, S BB 92,200 i LEELA
metal®dtHieidim geﬁésptvﬁiéﬁ &ré apigiied BaR inehus métals Uhtthédes carei] thel nucleotide

protease (nprT), Sacchar ces re
seqU%csﬁamcaﬁwep epBAR BaH B sfa%?yal%aﬁ? L the BRIt gequence.

and Mycel i ophthora thernophila |accase (WO 95/33836).
Where both signal peptide and propeptide regions are
Expresgigg ¥§E106 the anmino terminus of a pol ypeptide, the

PTRBGRESEHE iMvRatieH als® BRSS! tooiaesmbdAht é)(bréis%rﬁ%d’ﬂ@rs comprising the
term nus of a polypeptide _and the si

n pep
nucleloagRncaSTHEL PE | IBRCAVILIE. 5o; MUk REFeaidR RO Grirph sequences

descrie@RMBYE $ay B iRt RgetHel tdPYodRkLs @ @@oﬁl@ﬁahﬁbk;ﬁe&@orﬂd&tor which
regul atory sequences whi ch al | ow t he req_ul ation of th

may iaglidearg Bhmete ¢rwepisnt iseietiefesites taalione g dn%e}%org?rowbﬁt'tuﬂon of the
nucle@{] det QSqJB?r%& &Rbling Bra st phdle R HdcRIdMeY. AR¥SEEY,ah8 nucleotide

ose whi ch cause the expression of the gene to be
sequenge b dheypregentgpyentign ,r@@/plgﬁ]g@reqsgdéydﬁ@ﬂlr@gﬂheomucleotlde sequence or
a nuddly §+|§ %nﬁch%rHﬁmsnhd"me@q[]gndehﬁtopérﬁéﬁﬂéﬁﬂé?é v@ctor for expression. In
re atory conpound 5 Reqgul atory systens in
creatipg ewgssprgw{cg@e,qggmg@@qgwq lggpca{egdn tlﬁ]ﬁeqtqrpso that the coding
t
soau UBIEL ka0 I o HpEPH ORI Ol
a|T¢1ﬁa'ec nag@xpmﬁ@ngectowrt@ qzrpyu\@cﬁqrd@g a plasmid or virus) which
t I 7
can 4 HRTRSES R eATALBRD N oo oy okl bt
expregsign o thes aucleglide sparanes: Y hstiaisaidhe veder waliypigaltysdepend on the
comp%ﬁtg‘ﬂyac}f%é( vectof W?tﬂctﬁé HOGE cEINRRS withCiRe ldcR ik 26 lﬁelﬂﬁ"oduced The
cation. aryotic systens, these i1nclude
vectormawlbhjlmaﬁf%b@ﬁ@d ceelRitpiasaidene whi chis anplified in
t RcRELERE ARG b%faH@thﬁérﬁg%le%PhéﬂlngQ&or et 3 \}&Eﬁ'vﬁfﬁ' dXists as an

genes |c are vy netal's.
extracmsms$omaieenutyc nlmtepaeat@ngémmﬁ ladrpearer) efrhromosomal rephcatlon

p! d b ked al
o0 PELHREK) S50 R aRg bl g0 ke, o7 an e
chromespenet i on al so rel ates to reconmbi nant expression

yel%teo{/e:?'ct&roﬁ:%& édn%nt%g/ rr?%gﬁée gc%l‘: 8€§U§ﬂgcémsﬂepﬂfatnoﬁf A&Q{‘?\atlvely the

I nventil on e varl ou
vectos gy deces wHidh, sdso nmtbmldcecbmmthawsb@ll} isiintedratesyistcntbe genome and

rephc?ﬁegl o@%H&ewﬂ'n fh%céi{mhﬂé‘é}he@f avcvﬁi'cﬂnt N Un M@g?ﬁe%ﬁhermore a

one Or nore conven estr ction si
singlevéaiov cﬁroplasmlslerrthNomrcmorsumtqm ot pamids whigh tegeiherotantain the total

e
i Mhentectons afeijie beesempmesmt@d posferabiesaniaig onéer moee eeledtalele markers
whicrié%ﬁ]é ﬂega%y %fﬁpgﬁ oa{h&ct[) Eoﬁﬁ%g%gﬁo%%%é&éblg %Q?ﬁérsié Q%éa‘ﬁg fhe product of

vec or expressi
whichl !brcﬁﬁcmat fongiddive ex pirak sastance rexistaridee tac Odang nm:ajsgepr@mtrophy to
n the vector so that the coding sequence

auxo r@'ﬁp%‘?‘iﬂﬁ\e)}kfal nked with the appropriate control
S@}@&moﬁ Mct@'iqb sekstable matiers awothiei amirgenes droes Saoitus subtilis or
vecto e, ry
Baciliy iepen s co's iRsRATR e ol i BeREo uingd Rl oo ampiiin,
kanaﬁ%npétﬂ@@ﬁ%@ﬁlc@lmf teftacyetine gesidtance. Shitable markers for yeast host cells
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expression of the nucleotide sequence. The choi ce of
the vector will typically depend on the 20
\N@QMpﬂMWBIlIty of the vector with the host cel PCT/DK004/000400
ch the vector is to be_introduced. The vectors ma

are BOER; IS, WUl DG4 METS.TRP ! pPod A3, Seiectdbotarketiylor use in a

fllam@ﬁto@g RMGANABRUSAIY iMcRRle! Tt | 418 N&Cﬁrﬁﬁed k- enﬂsvgc%fymldase) argB
ch exists as an extrachronoso entit

(ormmﬁ rrRemenirapsfaraseh bes (Phagepiantheein as:retyamﬂsfﬂsgsﬂaahygB (hygromycin
phosbﬁ@ﬂréﬁs@érb@é) nidb intrat@ rBYGSMd; pHE ?3?61“ fdelS Oﬁﬂ%gﬂﬁg decarboxylase),

| ement m ni chronosone, orf an a

sC (%ﬂf?tﬂﬁ%ﬁ’éranﬂfﬁ@sﬁb doér (antyerdiaie eynthase) amwell esfeguivalents thereof.
asP#é'férF& ﬁﬁ'Jse |ﬁ R ﬁﬁie'r@fhs At SENARL IRl ﬁntﬁ Hg \égﬁ%ﬁofﬁ Aspergillus

be one whi ch, when T ntroduced Into t
mdulﬁgs PR giliesion/reandbe gangere @fn%rrent@pycre@attyewsmgewmer

Wi e WE&OQ‘BPWEF@%@% m‘v@rtntfbn I‘e‘?%?'al'alg é?)‘ﬂ?anp%%nelﬁment(%) that permits

i nt egrated. Furthernore, ector or
stablgrinteggatign ofdhe veder iasther hqﬁt e§>§HﬁS @enome ¢ auﬁcgmntm:s replication of the

vectd}%&%lgéntlﬁwepgﬁ?] t of 82 0 be introduced into the

genone of ost cel or a transposon nay be used.
Thicory iskagsationointe Hae host sall denomet ithm veclef enaplirgly on the nucleotide

sequeRcy @Mbdﬁ'@et o@?é@m‘%%r%&%%d& Ce'%éﬁ'ﬁ the\'\@cﬁ{} fgleétg%lg integration of

easy sele ransfo
the viegiok ditoj the pegeme yhBompelodost Obﬁonhmnqicbgqmsmepdebmfamn Alternatively,

the %&&1 dRapr éﬂtélﬁl ﬂ&ﬁbrﬁa‘i ANfdfaotidS hé& g ﬁ)ehﬁﬁééﬂngg integration by

als, prototrophy to auxotrop
homCEQWI é@oﬁfblfkﬁﬂﬂ@ﬂ elntCaIthes egeegltnabbﬁe thﬁarhloe’r seﬂir &he¢ harlditminal nucleotide

sequ?ﬁ%éenr{a?)%%g%&a fbsbesltj{é&ﬂét{aﬂim%the% H:éll;ietnogn e gtia precise location(s)

orms con
in the eahremesnares(s)cFo ircreaspi thel likelihoodkaefmtagration at a precise location, the

mteg@%ﬁélaﬂg SRésCs% %rjgsﬁ'é r\fﬁrl:tlaﬂ éﬁﬁlﬁ‘zégﬁﬂmgﬁ% 1J5|tiuacl?eo%des such as

ers eas
100 tpmﬁmmmomﬂerable 4(MDE21 5B $ase haitL ant Yisast phEgiably 800 to 1,500

base}x:gﬁé, wﬁ‘i?lg u%hg%ﬁn‘?&é Iﬁ%% ﬁa%oongmgetg%gget ﬁgguence to enhance
the prohability ob homulﬁgo@ao@amb@ahe) The giBtegfational felemeents may be any

sequ&ﬁc!eb?r’cu‘mgtﬁ %5\‘;?,#. tlgea(tﬂégp %ﬁg@%rﬁgt .W h%l Senome of the host cell.

acet rans
Furthphnerphdheannﬁgeatmeb elermexﬁ)s(nnayrlaé ewdnealmbblmgebr gneoling nucleotide

seau§ES! ol B8 ofher R385 P8 Ve Br KR PR TR o Pz d8iPrieifine nost co

bynonéidmcﬂsgcmsuewhlmnatmm hereof Preferred for use in an

t
AR oo TepRin 87 VREE B oG #3RE5%. A ariin of repication
enablmy thege wectof t@treplpjatumamoimpgslpsno(pechtsst cHileinvg@dstibs. Bkamples of
et R e EE0L , SEN EReE IR, o

pAC\tcmeY?heau p@ﬂYC’l$49§mmitﬁr1g)fepﬁbétQindﬁtEJ&:dlle§hd! paBI100, SE194, pTA1060
endent of th none.

ctor
and gA}iv1 RemyfiesnidRips i Bacliss EBResehtkine ohetiaesfor use in a
yeastriwost cell greothet henidrog Ioﬂgmldﬂeeplmmrem1emm NBe bbmbmatuon of ARS1

de or an f_the vector
and GEREPERT HESaipiieoros! RRAT AUCCENS: Fod orie ¢ Jkpiartng may be one
havmb @rmb@gomsvhmh mm«ehombmtguemag ﬁ@ﬁ@éﬁé{dﬁ@%éﬁ;‘tavetm the host cell (see, e.g.,
ect or cont.aj n addi ti_onal
Envich, A1 Hronsocbiss of Beda are dabmy ah SRt USAT: 335
honare aigaiond espydlianiicicdlide Bédquchbs o BRQIFBscHt nﬁvaﬁuém%y be inserted
addi ti onal nucl eotide sequences enab

into ”\‘F‘el!?%rceﬂ % Berease Aypditcien Phis gane AeRHCt o !ncg%asert@tfm capy number
of thePhiRfedtigle|s@Gaénc@da®) be obtained by integrating at least one additional copy of the
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in the chronosone(s). To increase the |ikelihood of
integration at a precise location, the integrational
W@lztmmamsz shoul d preferably contain a suffici ePCT/DKRIDS000400
tides h 10 1, 500 e pairs,
sequ,gp%q @foa 0 Io§86él Qieun%n%% tydgg %gg ?@ anmgaatﬁﬁggleé:tagle marker gene with
the mroﬁoﬁﬂ@bdenu&% Wbel DR cdhtdlping paplified d&@le@hoﬁifh% selectable marker

ous Wi th the corr nd|n t ar get
goney e et R TR SoPBR (ol B UMARRG SSRGSl G0 selocted for by
cultivagie® tHel dafi$ irdthe pTé@nb@beme@tppwmbte@e@éBﬁmwgw be any
sequence that is honol.ogous with the tar sequenc
: §,Pr RS Meed h‘gpo H%%f’ @1@ elemepts tcﬁépr a PYf to construct the

recomBin@at @préudiin edRdre I She BiesBft iRvhtioN G wed k@nbwﬂf’t@ Qfkedkilled in the
nucl eot d%é qte% glﬁg O She ot her hand, the vector

art (S¢8y©-ge SOIERRKE % SUH@)-genone of the host cell 25
by non- honol ogous reconbi nati on. For aut ononous

| ication, the vector may further conprise an origin
—Og’léfe—ﬁepl ication enabling the vector to replicate

aUTt@QfEéHﬁt' Mvéﬁtldnhéis@@ééte§%|re¢d?ntﬁh5?rﬁtd ABst @ﬂ%pﬁ%m@fthe nucleic
acterijial origins of rellcat|on are the origins

acid F%'bﬁtr“(%%‘?f the “B‘P%é’\‘ﬁ'% mﬁﬁ@tag?ﬁs@wsedﬁn@memmbmw production

of thB%\S}f&ﬁﬁHd@eWWéétbﬁSorﬁSrﬁnggCétﬂdéléotldb Eequdtlce, of3hE present invention is
PE194, 0 and permtting

introfuga A T Fol S her TNGsvector SpRBEINsd a4 1 Ghisenaspinal integrant or as a

self-@ﬁlﬂ!atnﬁ@bkt?ﬁlcﬁr@l‘no@éﬁhal Vecor a4 Rséribaashrieel | are the 2
mcron origin of replication, ARSl, ARS4, the

coif hast 69l FravaRe1a upirelidRnmIcrap@anise). cohi harekatyale, or a non-

umcéﬁﬁ%nﬁfﬂébr&gﬁ\ﬁm &he Piahptof replication may be one
aV| nq a_mutatl on whi ch ‘makes its functioni ng
gRiy

anigelulae gellst gre dartgripheells g4¢h ae gran pesitivesbacteria including, but
not hﬁméh it6ha ée%?@ls cfe’ﬂ Og! gedBJbgféls ‘glkatld?ﬁ/ILNatBé?ﬂfi‘fls a%ﬁgmfa‘afens Bacillus

Sci ences re than one

brevig, Bacilbsi caréu/@éa,uﬁa@/éw&/aLt%eBw/é@ecmagulﬁo&nBa%xsdaytuaeBacﬂlus lentus,
Bac:/lu@sh%hérﬁ'ﬂrmlsnBgcﬁltbken;é@éfenﬁrﬁl Bakiflus &ﬁér%ﬁ?é?m@%ﬁ%cbbglﬂ%sogubtlhs and

gene product I ncrease I n e copy
BaCI/tUﬁ ethWLUlQ’%'@tS, o & &y@@t@wce& iselbec. ghtSirepéamysesi lividags aari $igeptomyces

iy I f
muriils, of 3 am Mok osea /6%8%09 Sré@%gﬁc%%“%@"f’ﬁs SRod} @ preferred
embagimentg diae ractariabyhdsh lell s ng B\acll&lﬁpdenquatﬁ@ﬂ&lel ketealforanis, Bacillus

stearBRHolRSpHIES eor%afchl{ls gst,/fgvc%h AR e B FRUSTEL MBI ihe Bacillus cell
cont ai ni ng copi €s of the selec mar Rer
is an@&ﬁbph@ﬁﬁaﬁﬂi@? eby additional copies of the nucl eot i de

Seﬁéeiﬂﬁ'@duc‘ﬁaﬁ] 0P8 38 o?‘ﬁﬁtt$ d t{?%{erlgyhos‘f léleﬁ cﬂQn{‘t e, be effected by

he presence O ropri a
protoa@ehtranﬁomnaélopr(@e@,dageﬁhes’edandoCbhgat ‘63719h eﬂ/lcdbwfmheeneral Genetics

168: dleﬁCﬁSZegsi €oé’o¢‘nd;5 r@?&%ﬂ%r(‘é‘ég, teg,ﬁ,t Yroﬁﬁgn%ﬂdwérﬂ) zZizin, 1?@1 Journal of

expr essi on e pres rnvention are
Bactdtiotogy 8t 82%88%i bt d2libinau tdrel Dar/rdoi(f%elsoe, 9971,Sdudunabk>f Molecular

Biolo@% 9@4&()'96%2(’@19 glgéfg’@{o@%ﬁon’_@o rg@ .%’ gile Tg%nﬁ 1?88 Biotechniques

6: 742G}, ios cogjugdtonneesd,e.g¢, Keehler anonBtornes; 1967, Jldufnal of Bacteriology 169:
57711&\@ tion, which are advantageously used in the

recofrbi nant production of the pol ypeptides. A vector

c Olferhost ogll rmaynbe lkhenkaetes emphmmaﬁwmdnanpmesﬁnplant or fungal cell.

i nyentiqn i i.ntroduced into host, cel | hat.,
Vgﬁt%fp'rﬁ(e)fgrréilembaqcﬁg%nl{aihe 'hg%tr %D@o?rdcfmgﬂt%e r E‘t’n%raﬁéjsed herein
inclu?s the bhyla e\{sbomyd:ota oBasidioray i, @hytridliomhy oot taditl Z¥g§omycota (as defined
escr |

by H%\Nkscwéﬁﬁfb'u%a"??a ’crﬁ’swa'g’ﬁlagﬁ\é}g)ﬁ’&. B’%[t:{‘l)'}ﬂr’%lgg% fgungg; 8t edition, 1995,

CAB maternational, University Press, Cambridge, UK) as well as the Oomycota (as cited in
-17 -
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uni cel lular mcroorganism e.g., a eukaryote. Useful
unicellular cells are bacterial cells such as gram
WEomKil8r62 bact eri a i ncl uding, but not [im tedPCDPK2004/000400

Bacillus cell, e.g., Bacillus al kal ophilus, Bacillus
Hawipyord) Pheler99PepunramRage 1773 angradvmitosperie fungiiHawksworth ef al., 1995,
suprgh.r cul ans, Bacillus clausii, Bacillus coagulans,

Baci | lus | autus, Baci | lus | entus, 20 Bacil | us
| | Bhannerereierregambodimentethst fungalosBeali islaigeast cell. “Yeast’ as used

heref} Wﬁe@%é‘&é@ﬁér’o&énou@aﬁééslt L{En&émytrdelt% Tf's) #BLidioSBGIobbHSus yeast, and

t huri ngi ensi s, tTrepto es ce
yeasal;tbpl@ﬁglam}%é@e Fmgl érah@feﬂtl (étagémx@ﬁge@bsslnmt%emﬁﬁsnﬁ@atmn of yeast may

char@eqmtﬁ@ﬁﬁﬁrbv\%r e bt?rbbﬁebssﬁths "i'ncveﬁtl%r? QPebsBdh %%ﬁjé%ﬂ?@ B&8Jescribed in

Sp. preferred bact er al
Biolqgy and é\c&wtwcmf Veast| (SKinner, FBAciRasariore, chihi arngt Payenport, R.R., eds,

SOC%@ 'B'aHf%nolSE?t%Q&Dr%réB?BQ ) Baci | lus subtilis

In ano referre mant the Bacill us
celn an ggen ;o5 pgﬁfﬁraqzd) pribpfieBhdhé yeast Hpistcelhisra GaotidenHansenula,

Kluy9éroﬁ7 E%%Ié s a?cﬁa@@?%@g 'S%lza%% hé?‘Bth?a 2 or Yfa%{/wa cell.

I nst ancé, be ect e pr ot opl ast or ma
(sbe,a emQS’f roefergd aﬂmbgdmﬂmt 1195 oyeasb| besil aell Gsnex abaccharomyces

carls?ééb%%b@s Sé'c@ﬁarg}ré%eé 1(@rew.§'1§% A %a%gﬁg}SREPés Co“?égtgtlc(ui‘ee\?accharomyces

. oung an Izizin
doudiasit SacehasgyySs. kIsp&rig Bacclaromytasanorbradsis or Saccharomyces oviformis

cell. g?gﬁlu&ﬂérf rgégedig%ﬂ?gﬁib]od,n‘?&ﬂtgg eg%tlflgg% % g%rKI'L)’%veromyces lactis cell.

In a@ﬂmeg@m/arﬁwced:@v\mwmﬂge &e YBiaot leash nelbjis es YarBowid 4pelytich) cell.
LA D88 5fe B2 Biro M BALRS: g fngal o

“Filamehtouadiyngdieinaludey hﬂﬁlmmtoMOMasf mermxhydwismnEunnysc&atand Oomycota

o B B 0GR . 1ok AR P o

myceliat Wald e®nposeg Hof | CﬂmtIAS celinloss, ayluddas icHitasamc atamnan, and other complex

poly%}émhésr&dg%? hrveéglagll\n_a a&g}’{’%}/ i? msﬂélgﬁlag%«;téoﬁs %gd Xarbon catabolism is

obligBtedyt aemlamylncobnffdm Vagetative gtdwtk dy tyeasts sl&idas Sa€é@aromyces cerevisiae

s by g3t b ABR e AR e erapoTem P i P Bives
PAn/ Mgﬁgrﬁwp&ﬁbrrd:?fﬂgb?mgnﬁbht ¢hie lbmeh{dDd fusgid hast e a cell of a

spec%ébf,aggh I&og)llml eiq 0 né‘Pée"Zﬁ'g‘(”é’r %ge@‘llm’gd p:r’r@ﬁf’umt H—elumlcola Mucor,
Mycélropkyabrah Oelirospofta, Penlal/lMﬂﬁgh/emial Tolyﬂ@:ﬂédluma@r m)@derma

ein |ncIu es ,ascos 0
Do, TR TSGR RSN S BeTe Bus:FUBRA JH g1 i 2n Aspergilis
awamble Bp@gﬂlldsﬂ‘b@fduepASpe(@Wmfapﬂmaﬁ; e\%))ergﬁuﬁl %qu?dh% Asperglllus niger or

ssificati east fut fo
Aspeglsory gk sel o el 67 oAl e BT enkodirasid ey deiepioRs dungal ost
cell &s ad Fﬁsamdmdbacmdgﬁdéﬁ OBlYsadingh A6kcials,t F&§ar@lf“n @eShwellense, Fusarium
assno ven

culmé@lgn prgaéum Aﬁﬁm”@é’ﬂ’@r F@arl%g{\,/lgﬁggn% §qr kﬁter@sporum Fusarium

neguﬁBﬁOFuséﬁUnan oﬁymrwmr eF@d‘a?lilﬁf I Ricaetns]] mbnumheroy&ﬁﬁt Fusarium
st cell is a Candid senula, 10 Kl uyver.omyces

Samf#fcefwr’h SRR GHRROBEimsC RISRILRT CHRarigluRidés. o usartum ' sulphureurn,

FusaXamr tomicsufre \Husadivim #idieHeclioek o rRkafimodnERam 1€ an even most
i s a Saccharonyces carl sbergensis,

st host cell
pref%&?a%qoemﬁs heéliaéwgwefun%l@@m 6%@&,Fléﬁaﬁyﬂh\fer@agwm (Nirenberg

sp. NoRY CRAr PMisBer ABSIObRFdIIed SABEAIRERIHEE FildMehNR' f fu'ngal host cell is a
Sacchar omyces norbensi s or Saccharonyces oviform
Humicola insoleris, Humicola lanuginosa, Mucor miehei, Myceliophthora thermophila,

Neurospora crassa, Penicillium purpurogenum, Thielavia terrestris, Trichoderma harzianum,
-18 -
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cell. In another nost preferred enbodi nent, the yeast

host cell is a Kluyveronyces lactis cell. 15 1In
wa@paithes7snost preferred enbodi mnent, the yeast POBEDKe@Ki000400

is a Yarroma |lipolytica cell. In another nore
Tricligdgfr@@ r KR INgifp Jdic rmay {pépgpcﬁqggtumog{nc@@{qrmpsregse/ or Trichoderma
virigb icbipment ous fungal cell. "Filanmentous fungi" include

all_ filamentous fornms of the subdivision Eunycota and

OofiyRgs! acelisa gnaye ben&angformedubywar PrPcess dnvolvingggrotoplast formation,
transsfHﬁPr'ia%))n o_ﬂt!‘i‘e idt@d‘@éﬂé QU reyérdratfncoraha tasivall irz& %é?\)‘lenaknown per se.

mycel i a) wal onposed. of _chitin, cellulose, gl ucan
Sunt@tﬁ@ p@gﬁureﬁﬁf%gﬁnsfgrﬁ@tlgp wéf\sg@{gfyy@)hogbcells are described'in EP 238 023

and I%itaﬁ ?¢ %haﬁgéiﬁsprovs&ﬁﬁﬁ bﬂﬁe%é}rMhQ/ Ji\éaz%é/mgﬁpge ences USA 81: 1470-

| ongati on and carbon catabolismis o

1474ae‘}bt!iab'e methods farrteansformingetusariye spesins rarwey@rwsbyswalﬁrdler et al.,
198@%&%@@&?%@%&)@/@%/@0?@ Yb§stbf¥a)E ?ﬂ‘aﬂ&o%e@usmg the procedures

uni cel lul'ar thallus and carbon cata i Sm ma

desqripedrby Beekereand Guanentsy dhARels@n, Prlbfand %imoéln’b’bél enitrs, Guide fo Yeast
Genbftg drd I@H?E&Igﬂﬁlofdd?glﬁlethﬁ&?fn E:?éthoVoiyyav&ﬁHe 4, Bp 182-187, Academic

speci es Acrénoni
Presgg Iner. d\lqu lyif,)rk Hips af alu,ﬁQBQud@L(f@@Ig)f Emmfo/ogyz@B 163; and Hinnen et al.,

T avi a,
T R ARy Bl LT PR e
enbodi ment, the filamentous fungal host cell is an

MetHoR ©Ff B} uUﬁon awanori, Aspergillus foetidus,
aponi cus, Aspergillus nldulans
As plee gﬁrﬁsamé inyepden @lso Feipies dp| mathods yzra@rqd@plng arpolypeptide of the

pres ofrﬂﬁﬁtﬁﬁo%ﬁn@ﬁ f.lsr{?(;d "E‘ﬁ?ﬁﬁq st (daf fildeR"EHaRRs conducive for

ost actridiordes
prodactmmf the peyrestide, awbhrecgmrmgdb&mlvpm’csie, Fusar i um 30
Cu'n'mé %%%Lﬁyéﬁh{e%ogrcﬁ%@ggmm\}éﬁﬁaﬁ 'tﬁ@c&'}usa%ﬁgi}/nated in a nutrient

Fusari1 um erosporum rrum ne
medwnyspmtﬂnnforl:@mcm roétth@moa@anudeliusmgu mathods dunown in the art. For

exanE;Hé afh'eugél b'& 'cﬂﬂﬁé’ceﬁu@? éﬂ@pﬁ%{kg g%ﬁ&éﬁéﬂ; gﬁn:éﬂ%nrcglg M large-scale

rotrlc I ordes
fermeo@Mmemwdnﬁgjsamtmunm rhatmofdddmatm ae solicostatefeamentations) in laboratory .

or ir}\éﬁge]tﬁglaite%ﬁtt%ouge#&n?e'& V& 'gw G{?iﬁLﬁ‘f‘l %rnd':lﬂ](]%?%%gblqgr%t allowing the

I"anen ungal paren sari
polypeaptide o bm%Nassedaen@oBBolamd i be c)JItweﬂldn takes plaoe lirela suitable nutrient

med@grf%o | ér?saned #ﬁﬁ,l rg HF@ Hft rﬁ goJrEeeﬁ_%ﬁncJI @%ﬁ%‘%&% L{ﬁ%plj&ggéures known

in thebiedr Soitathiei medxycaa‘el a\pdﬁablerfaom haxmmropeteidl asupplesirarspay ebe prepared
cr.a ,Penicillium [ ogenu Thi el
accof i 38; pyEehed comBtRPbl KPS RincBhe, B pymprics, Bype Culture
Colld%ﬁﬂ'rﬁ)DlKZth@%d)ﬂ%ﬂ@e isTseerbted @ntoethl anitregiti mediong ke polppeptide can be
or . Tric

recoyﬁrﬁg dige@t@hfromgﬁh d‘-é-%élﬁlgl? ?fgthw ygggﬁeaﬁsqo& rsrg?gaategtg eg can be recovered

frommen)(;eaiszsj nvol vi ng protopl ast formation,

nsf rmatjon of t r,0 | ast d erati.on
2 R PRRRE b et TetBiSd PRGR g RIGoWRYT R 8 il &R specitic for
the pmm@ntwseg hess défeat’tﬁn‘ frietrakds @ﬂﬂaﬂﬁclﬂd@@lé% Iolh‘ lspéclﬂimaﬁtlbodles formation
el ton_et al

din EP 238 023
of &} GR PP UKL A5 L-APERRBCAL P AAPY AR SUERHPIE! FEC iR, an enzyme
assayBfaydle usbd10-defetrrhe thuiatinit) ef tmetdonpepfidy ad (ﬂ@dbﬁfa@d Aéregh.

Fusari um eC| descri bed rdier e
TOBES BB Gotpanidhs S he vesowreh Ry moyds: knan fi the art. For
exarﬁpﬂ@nﬂ'feo bﬁ@ﬂepti?den ﬁ1atyhBe D’é@&%ﬁbﬂ &®m des aiutied B¥diBeC kg conventional
an r

Proc%‘?i%r?%r‘%c"?%f?e’dgu% BOth'Eg?‘pi@ @gﬁ@fyg@byr@ﬁ@trwe&gtrgﬁztlon spray-drying,

evapBraﬁbﬁgofpré@bmaﬁ in Enzynol ogy, Volune 194, pp
-187, Academc Press, Inc., New York; Ito et al.
1983 Journal of Bacteri oI 0999153 163; and H nnen et

al .
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1978, Proceedi ngs of the National Acadeny of Sciences

USA 75: 1920. Methods of Production 15 The present
WO poen0876n al so relates to nmethods for produci PGI/RK2004/000400
pol tide of the rpresent i nvention conprising (a)
cuT'{%pB‘QYE"-‘rPé'daS Rbite RIeFENtRRENIOR iayi ke BWé.f'e@o*?bdad'ia\f/'étnyfrprocedures

KnowRr lﬂdthétdrp fhcRidingh ®uP Pby RBREd &S; ch%ﬁa%%iapﬁ? Q@‘é}er bR QéxEﬁ‘@nge affinity,

peptide. Ln the production metho

esen
hydr$)ﬁl?\9éﬁt | gromaigioqueings 2k 4R 1§Xglupien). i ﬁlegtrﬁm(}re&tprocedures (e.g.,

prepdrBfiieligbsldtfia Bbsusiriy), @ff@l@ﬁﬁél'ﬁihtﬁ]ft t(el,f‘ﬁ BAINMORGH Q.ﬁ’fate preCIpltatlon)
usi ng et hods, known in the art 20 exanpl e,

SDSEAGE. nely extactiant (seat 8- bff@wakPwmcaéw clit@ii \}amﬁoanand Lars Ryden,

editofVHOH B@isBere! N Yaek 51@@9)9 fermentation (including
conti nuous, batch fed- batch, or solid state

fernentati ons) in laboratory or industrial fernmentors
Plantger forned in a suitable medi um and under conditions
~ allowi ng the eptide to be expressed and/or
i sﬁleawréaentm\@ngam 2 5@affe|aéﬁ$ oz BansgreRiePlam, plagtiparabireplant cell which

has B¥dh laRSlorm8® dith 3 ritRI8efile ‘sékﬂ;eﬁ@é BREbR A i Eblgégpg(l%{% having gntimicrobial

sour ces and i nor ganl c sal ts,
activifyroft the Prpsent ByeRtian o ARl axniess avgpwoglbcea ther mpeptlde in recoverable

quanﬁt@%’rﬂ?’ﬁé'p@ pepRR in%&sbeofecapéfe@?rom A& oraﬁgﬁ’t; gérﬁ%fe?’natlvely, the

bl i shed conp03|t|ons (e.g., in catalogues
plantmehn& aart sopainng the rr@comkumaré@plyeﬁr)tldel rmay he uged yp@pcm the improving

the du§ht§e§fr§ﬁ‘&ﬂi bNtdt Ry | rect‘?ﬂoﬁp I t HQ] val:%a n;?é?%t%éBfﬁ .08 rheological

recovered’
propqﬂws)/ |9é|§ﬁ ﬂa@rqysamamtlryér&watf@zior iThe ¢a¢ova@drmimwmel, plamtmnplant part

may 5186 be h¥§cﬁﬁ>el§? cﬁg oT@ﬁeP&’i%;% ef%gﬁb%ﬁﬁ aﬂﬂi aid8nd ﬁ&e%?&c‘f’(d

usi ng nown I n re specitic for

tﬁéwepéflapwq dant Grede dj@loéﬁﬂdoonusm(ﬁhdwgt)rray mondostigedonous (a
mondé§ oéxa?lﬁ)pﬂ@é gf ‘Fncf?:'%btb i3hSare PRI Qfkch 85 AELRIF F%s (blue grass,

| sappear nce 0 n enzyne substrate:
Poa), e‘sampl %aSSawthaeylﬁ@etum; dalumplgmperais edassoswtd;t & Aprostig, lemd cereals,

eg. @géétvbaté{ r% tfatﬁlgggféey Q&gﬁbﬂear?dsmgﬁégéder 2d herein. The

sultin be Tecov by net hods
k lx@amples ofh@C@trmlantScﬂre tGlSaoeﬂap@tbm subar perbtylmnrtnese smaty as lupins,

pea, Bgarf ggur eg ar élaglg1 &r[]&feg&i hlgﬁtts (?A?ﬁi yug}at%%lcgg ngtljc as cauliflower,

rape S:Qadl; and thgatidssty, refatdzd matielamgardésch Maatidapsis thphang- dr yi ng,

AR T3 M B B 5 BERE o wers. o

specifiqplant lissuessychas _mhltqrcbpl_esi &noptasy,anitechyndia, peomd,tpawlsomes and
cytopl&ﬁ&\/\g\}e'd?)ng ngear % b'.egg b}éﬂg ﬁ%%ﬁgﬁamg%w hfaﬁ&%&l whatever the tissue

ormat ogr aphy
origmhyschooqsxdemddo belarpjmﬁtpaﬁocu& ng, and size excl usion),

I i d

T TN A —
plant pantoandiptasideliait e preci pi tation), 5 SDS-PAGE, or

FE CE I RN G L e —
may béocdastrd@8d)n adebaianse Witk wmlmnmownvmmfelavn Balefip the b@hﬁér plant cell
o ol IS0 5 B0 B L et b Spenc o
the presestdhvegtion jrad mﬂ‘anﬂmsln gEndige and ipfapagaimdgithe rastitivg Modified plant

e _present i pi/?ent on so.as to express and produce
|

°rp'af‘{1%e"|d TP AIESEEC Pl BtRiorael e

Conveniently, the expression construct is a nucleic acid construct which comprises a
nucleotide sequence encoding a polypeptide of the present invention operably linked with
appropriate regulatory sequences required for expression of the nucleotide sequence in the

-20-
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quantities. The pol ypeptide may be recovered fromthe
plant or plant part. Aternatively, the plant or
W@b@atlogyaz t contai ning the reconbi nant pol ypepPCTOKa®@M/000400
Ee l.i sed as such for |nprOV| ng the quality of a food
planper p gfétcpal’feOf@hOlenﬁw‘gmrrﬁl@ren the exoressign apapiiect may comprise a selectable

marl{biﬂu@é@bfdr identifydthdshedlisqftb GHichlPe Fé&&%@él&h %énstgfct h& been integrated
an antinutritive factor. The recovere
and ﬂ %ﬁl@na%s negessary §er ipirediction of thermylswgmtbéhm@dt incquestion (the
Iattet d@ﬂe@d@ ofthaDNAlinHbHREM H}%tﬁdd%%e'dée%w mal s and
¥est ock. The transgenic plant can be dicotyl edonous

e EB‘P'S’e SF regsiRierYISEAERNRB LIRS Rromotastand tEeingtbesequences and

0 tdhﬁll 981 Ok trah&iné u piES,
P 0RO ALy 8 s SRR B P HRR S when,whor

rass,
and &@1«/ |ﬂﬂﬁ'r8°|i/%9r{9ﬂ€?éft gesgr,eggg begag(gfesggd /qurmgtarg;e thedexpression of the gene
enco@ﬁigeélbﬁlype@t@eeofgthe prEeak mv@ﬁﬁo‘h n{az’ |E|Y¥e 5" Fr%{.:cnble or may be

and maj ze (corn)

m
devegqp qngq;,a%t@ge Oﬁ@pwq}spw@apn%é@ gemq;glimggt mg}a(bla targeted to a specific
tlssubucﬂ* Bfant géﬁasué?ﬁ%@, SKdsSOY RERGs, ﬂ@gulg{oy'sgaﬂ%%spér%mfgr example,

fam | rassi caceae such as cau rape

desc&'%%by gL #ealc (| 98% IRjlant EhusiekagyBB:cA0bor gani sm
Af PH PR LS é‘@ré&% tl@(ﬁ@bgﬁl\pﬂrorﬂbﬁph aﬁsg%{(ﬁba&cg et al., 1980,

;gé cal l us, [eaves, root rui'ts, see
Cell 3\? 's¢p5-2%)s Qé@aff-meqﬂ’lcmrprﬂotemm be; Lfohewnnllal arpppinatet from storage

sink ﬁ&Q@Bas‘Uch 48 $QB0BGG A1y %%C%@hefrwtge( ?/5 p?%orggzq 1990, Ann. Rev.

Cc tOp asm ar e cons ere
Genﬁriu24 e Erafisd, ordram predatolie sink  tissiest snch rastrhensttems (ko et al., 1994, Plant

Mol. Bidl. 924‘ 3587(82@'3@%& %E%%ﬁbegop%tﬂj &leh e%atrh% ql%@rhtqrglﬁnm Jlobulin, or

i ncl ud e Int presen
alburpip gormetge Apmofices (WH qﬁlaéniQQB R[ﬂrarand@/lt@wmbml 3N1885-889), a Vicia

faba ‘f)%rhéter %%mﬂ?ﬁe 'i @Jﬂﬁﬁ%ﬂ Gnd't ! tunﬁ?ﬁovw %Qéd ipm}gl[qt gene frﬂgy Vicia faba

exp reSS|n8 a po ept1de of presen
(Conigd @fotts 1988t Latirnal Qﬁﬁbzmm&e/ogynﬁznmmm) karpromoten ftdne a seed oil

body@fr&telnekrdh%hléf alt l?§9£? |ﬁ£‘;‘it aNd @él?ﬁ%}{szcﬁéqy %é 04 ﬁo@ﬁh,{:%?s?grage protein

I ncor porat i hg
napAe@f@G@tQﬂdrqn ;ﬁﬁagqyzﬂonam f any lmﬂqurseserspecm(mrdmaer knﬁkim in the art,

e n t g the result]j
o SO TR O I A00 HEORREEL 0Pl R DO, ot specit
prom@her piuahtas:ém .rb@% pBometenifeom | rice brheoraalpr &Q@Iz@ka et al., 1993 Plant

Physﬁ%@% ? S%1' zo(ﬂ)s g}%ﬁé’ﬁb@%wh‘%ﬁ Snsntgrrﬁ% lelgg‘a%f? %n@ ﬁ)éomoter (Mitra
and l-;bg@B@,nT%%MﬂMMs@W&bloyy RENBBQ3)idr hthe afipr Q’éﬂd é\l’fofhoter from rice

(kaod B0t 5ko SANENEE Bl it i SBb kR por @ Wound incucivie

prom@EIT s IBKP A0 theQixddto (im promoter (Kuasttal p#993, Flark MdI6Q4ar Biology 22: 573-
588). Furt hernore, the expression construct may conprise a

sel ectabl e marker useful for identifying host cells

i Wt promuterhertHaecexgemssti may eisashe usdd fdﬁéd‘h’éi)%nhlgher expression of the

enzyrh@ i e%‘gfpé?qq ﬁgrnl?lsfgﬁlée 51?0:11&2% $ g%rﬁégrap%may e an intron which is
placem Uetweanthet pmdtert hed tlﬂfn&@ékstldénsédﬂjénﬁ\lénbéﬂllﬁ@@Uﬁély&rbtlde of the

t o-be 5 The oi ce
preseHPhUe 0Bk O%%ﬁ”%‘gs % bt 15 aﬁﬁprﬁéﬁﬁ?[%gtﬂa‘? U§%aﬁ‘@ﬁé'é§ intron of the
rice aetimd! gend tocerhiahye éxm‘eﬁnomr transit sequences is

dﬁher n%?? for exa on tEe basi s of when, where,
anB® REECERe BBrKR SD (f’é'dlao“yo% o1 RAHtS:of the exRinsaiona@nstruct may be
chosehdron thdsaa0gilabldif tiexatessi on of the gene encodl ng a

pghépep |de of the present invention may
t MFRIE \REIG rconativi 11 Bcopprated inle thﬁexpéartﬁp@@mnm ,according to

conveRficHze tehniques URoWRSR ithd &rt, RBRAIWGEAGERSETAANGIBY trBRsformation,
targeted to a specific 01
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10 tissue or plant part such as seeds or |eaves.

Regul atory sequences are, for exanple, described by
wadaguaosss2 al ., 1988, Plant Physi ol ogy 86: 506. PEDDK2004/000400

constitutive expression, the 35S -CaM pronoter may be
V'fu%g@ala@ﬂrféﬁw@iatlﬁn mlqgla@ctlorwartlc@lborzggrdmj blOlISth transformation,

and Sed@8pSTReSH {G4ssBF B, of or
i rgm stora qg??ﬁ&e&%’s%%s 1%%%%@ L& li§0, Bio/Technology

t
8 5&%@3@%‘@?@@@’ 1989 g’ﬂG{f?§3Q ‘Bddar ds & Coruzzi, 1990,
Anpreseaiy, A]g'?o@%'f&fum fiftnefadi éns%qg% iateﬁrgé‘n%o:l:grg?e&g%ﬁl 'fiethod of choice

sink tissues such as neri stens
for gangrating NFANsgenig| dicata : (fog 63 reyiey, , see H@@;d(aspmd Schilperoort, 1992, Plant

MolduRPO8iSbgy Ueh ﬁ§3$)hEI-lc9A/é%Pllﬂ \%n R ?g] quleé‘ggoqbg%ﬁﬁ?rmgrﬁ% monocots,

al bum n pronoter fromrice
a"th@Sh |°ffmw@néﬁoag§ﬂ@9me@@95 ae@geneaalkyu repterret dbrthpsepiantst Presently, the

I rot
metr]{drdgémf' c{;@é&leafﬁg 'é@h@ra nr s dé g{&h&%fg bsgsglﬁ%olgrtg éﬁ%%gr%gnt (microscopic
gold o étmgstqﬁ\ygqr@gl@% 9oq_t§Q withdige trglls)forn'ang) P tad rerrﬁhryrmltacslﬂa efldeveloping

embgfok (%Qm?l%g)/ 1@§9t %‘Iéht(%ll?ﬁ‘aleé 375, 28119§§|m{r¥1c§ 1§§% Ag?lrrent Opinion

si ol ogy ©935-941 thé storade
B’Otf??ﬁﬁ?f@g)éﬁ f‘ﬁ@rﬂﬁ@r deosil f alapgge2, BAO/MI’I@DQ\_EHOS 681@-674). An alternative

meth%@%r‘ tfrérfsfcﬁﬁ%'ﬂreﬁ %5 n}ﬂi@}%}i |§1't£$§é% & Broto g%s?ﬁ%nsjp%pgras described by

described I n rtherno

OmII‘H-Hﬁ}'I ¢leal.a 19 Playy ddolegudar &wlogmi‘em&eﬂ@a as the rbcs
s Sl 86 0 VAR RE T bl i e s

consfdelrare éelﬁéfleﬁyﬁrldrr&gsrﬂ@a@gentgervt@lqoplantstae:cor(dmg toamethoad @ell-known in
the aHI ggins, 1994, Plant Ml ecul ar Biology 26: 85-93), or
he al dP gene pronoter fromrice (Kagaya et al.
191359 paseak invantiem elsGereates t@enethodss fa4BrodGéiRg @@btyp@ptude of the

prescht 1UERloh REHPHENG, P FEB%AG, & 1ERs s Afaf 352, PRl 68 comprising =
nuclepfide segagnceAepcaring er pelyhepticier hahrq;‘rmntlml‘m@blaﬂ aétivitg of the present

et SHOLENE HAAUSE 6 BREESHER e et OecH B gbfrrn o

polypeatidése an i ntron which is placed between the pronoter
and the nucl eoti de sequence encodi ng a pol ypepti de of
the present invention. For instance, Xu et al., 1993,

Co_mmon sclose the use of the first intron of the

rice o .enhance, expressi o
% 6 e 352 50 O PR Sl st suh s
pharreaqﬂuﬁoai icompositists, eotnprisiyg be anfihicrdes polypéstidetdt ‘ﬂ%?mventlon

ava i.n the art.. The ucI Id construct is
i \r@g r%g‘}pgts N MY CAMLISE 1 2Rp yp&@ﬁ?ﬁr%ﬁgﬁweﬂ‘ fiopyag ge major polypeptide
compopentend.g.onal roachuoipoasntk I&@M\Pomfbri haltéhbtively) C kiedi ddenposition may
or mat i.on, -21 WO

Compgg%if]%gﬁe“ it )Ogl?él(\jg!g? toirj{%:ﬁ(ﬁf an, apironeptifagsees @mylase, carbohydrase,

carbob(y;mpﬂ;lﬁaﬁel’r&iaitalemse mqul@ts@,J €itinaRB, cittakh CefobRiany @Béyltransferase
and eI ectroporat| on

§t c transfor
ceonpidbast oy sl spriosERe; baewARR ass0alucoamyiase, dpha.
glucoBdaéeTebéta@lLQ@mdage 58féperSR|UB?émﬁ19er@ésea| laccakbd8ipabBt Wahnosidase,

esent | robacterium
°X'da?% n%?cﬁeégé‘f?s SRR REP e&é’faff}*%% Beroxiglase.ePimiases dpafphenoloxidase,

prote@iytidi ergyms, fi b‘dnu@l%@@é &fdnﬁgluiahﬁﬁ%e&@em asgts (for a
|r\/§-¥‘| ew, se as and Schil peroort, 1992, Pl ant
& CAMPPSIEPRY aéy fugher eomypjse %éqharma@%wcalysaptwe agent, such

as anlséd’dlﬁdml tHiGdiGd| 0 bFeitg sméﬁoﬁé?t%othéi" tahﬁH’l Lo egﬁl]ypeptlde exhibiting

ormati on net hods are general
antlmllchZéai agiviyas defined ahoys: Theniocidal agent may be an antibiotic, as known in

the art. Classes of antibiotics include penicillins, e.g. penicillin G, penicillin V, methicillin,
-22.
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nmet hod of choice for generating transgeni c nonocots is
particle bonmbardnent (m croscopic gold or tungsten
W(p)ammmmezs coated with the transform ng DNA) 0OPCT/DK2004/000400
onlc alli_or devel oping 10 enbryos (Chri stou,

oxaoterpaiilin, el ST B peH oI malan With beta-factamase

mh:tﬁebfsf erﬁepﬁﬁb&bd}ms Bie®. e%mil&gy céfazélﬁﬁ keRiro@el | nfdxalactam, etc.:
al 1992, Bi o/ Technol ogy 10: 667-6/74). An alternative

carbapensses: f ghonabaremsy nﬁmlrm'm&ﬁ%oé%tf%cyplmeﬁas@@cmhdes lincomycins;

polyﬁfy%h@p| affonamres! 0fITAGIbASS; 2TIHaREhd e bMetr@ﬂHéiHlé eMspectinomycin;
1993, Pl ant Wbl ecul ar Bi ol ogy 21

al
t"mﬁPiBPFPfSW MBNGAFEY, RthatlinnbiogiHal eeis Gy nalke sbehaan. ﬁgtl mycotic agent,
mclddﬂfgob@lf?ér%sefé 4. hSﬂhSh&eﬁ&lﬁ @Xﬁﬁsﬁ’étﬁl' Qﬁﬂuc@ i 04t B¥6ibs, 26 §. miconazol,

selected and regenerated into ants accordi’ ng
ketoconazgh Hisgenagal 0K Avsanard- t he art The pr esent

I NYEBA 'e@rﬁbo@'irﬁ&trtﬁé H ¥l BRI B Boh-BhzyhARUHSMcA agent. In another
pol ypeg‘ﬁl de of present 1 nvention ‘conprising

embegineny Bie; kigrical @eawggamoe AeivRaPtidsy chgnyical agente| |
C O'THé bﬁiclﬂlGI erft HidyRt dBapReA E&ﬁ;&ﬁ' gGRe RGBS ?f Ilvwg cells of Escherichia

aving antim crobi al activity
coli &?%\ﬁ éﬁ?ﬁ)ée 1 Weﬁﬁer §rhoyrrd@refewahlyi afiep F@Oe'tfn oneee peeferaply after 2 hours,
mostF@é@E!tyoéTté?H HREr, pé?idYIHeBérhé{ﬁar éf‘f@ ?‘d’)\}lﬁtﬂ& Vﬁﬁbﬁglokhﬁ 20°C in an

po dsitions In a sti urt Her aspec
aqueqye mlé%htof#ﬁ/g&/wbnp?e&rablésmt ENcamRRIBt s@uiion smjcm%éw/w) more
pref&%bl?h@éﬂ%ﬁﬁéﬂds@luti%ﬁ'H?@‘%( \@nén erCRBRY br@fé?&bl?%an aqueous solution of

antim crobi al et| e 1nventio

%(w@\ﬁpr@gqsttnrefﬁrqmymmrﬁﬂueg@s golpf@qnyqf@,gﬁ%@éwaandm’epartlcular in an aqueous
solulidh/ & A BEw/@S of e biBH A a?éﬂtypept ide conponent, e.g., a

nmono- conponent conposi t Alternatively, the

coip@Siocidghagriy m@o@lﬁ@ b ecapable iof inkikitingythatduégrowth of Escherichia coli
(DSI@W%?‘G‘% FS24 F46R QE BRca EOH'I%BBIQaquMﬁ%b@ﬁ%E when added in a
ase, cellul ase,

car bohy dr ase, "Car oxypept I dase
concghirgtionagie 10U Pmassefecapty vther taddad gh yec osydentratiorf of &6, ppm; more

pref%gl{)lg?\g)é?{ 'JaR8AHEL %Bﬁc?entrgﬁ&?f)@?ﬁ) %F% p%%&@%r@f%‘ré@é%hen added in a

act osi dase, gl ucoa I"u€ oSt
condeatratiofl af i m,emoﬂairebeahhkwdals eddeedwmea t:mntrbtmc a68) ppm; and in

pam&m%%og{me%b%@ﬁ@entraaéa BRsgopRiect | Nl ytic enzyne,

tanm nase, peroxi phyt ase,
poT e théacisiabeigdais may s tbeotapable ehzgdmemgrﬂhbonumbaasfeliving cells of

eachTBALHSTECTRRE) 81 0 Aoy iy SR Y ror prefraly
afteradbours, Enoshprewalaly adter dduburj amhin partcilaladfte@ninjnutes) Hncubation at
20y AR Y A b YBREA By 5 MR Bgutan,or 0%y
morea geafierabigyin b aguemusi olattancof &% (Wmowevern mord@refetably in an aqueous
solut@gﬁq?i‘l?/s w?\&) @B Eghe?%raﬁﬁlluﬁa la%ﬁg? e%q'l io:nlréf %55‘72@/\3% and in particular in
an a@ms B0BTG? oFICT 70/ @ tHROSE MBI agm&tm [1in,

pZ‘E Eio?t'd.ﬁll éqnqqt g%‘{éf%il"i%b? é’ﬁ'p%? ﬁ!f g}@{bnthg tbg MQWth of Bacillus subfilis
(ATGI66BBY dors 24 chmjnalamswo s .a mmoblaleﬁaﬁ\btl@rsubsti‘étézmlhéﬂ! added in a
bapene

f t
concaloRctrarnnd B n Taehy  wBet =08 I oramrgatation of 500 ppm; more
prefelmﬂy ahededded inng Odindéhﬁstlon (ﬁmisﬂrmm Rfven $rlvdré @RsFBIBBBwWhen added in a

0 cl or anphe azo
cone gl B B ST E PREP TG AN GHRSACPaceBFRionTHeS0 pprm; and in
parnctulam/méaladae@m a aayCeatra@orb@f ZHppmit | - mycot i C agent,
udi n R enes, % hoteri cin B, statin;
%qgg?;ﬁ I0R%, nayLorLise @ sgpcalp}g Eamigs materlal he compositions may also
comprlse a suitable delivery vehicle capable of delivering the antimicrobial polypeptides of the
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ket oconazol, itraconazol and fluconazol. In an
enbodi nent the biocidal agent is a non-enzynmatic
W@h@mﬂ(msz agent. In another enbodi nent the biBCT/OKR004/000400

ent i s a,.non- 4%3' }%EDEI de chem cal gent 10 The
inveq Bdp §i deRedto ﬂ the, FAIBPRSIIANS AR HESES ? HeediRamsat:
of Thé ¥b ?oﬁﬁéﬁsﬁm@fl bBSFBSre€ H dccofdirice (iRbMnd 663 kh@Nn in the art and
1/100 after 8 oursh%pr eferably after 4 hours,
may fiedp é’?eafﬂrm fa iquidyor GFyscomF?ﬁ‘?g'P”pF%ff'@?tQB‘Fey thg P%'qupt'de composition
mayrbétih th@m}m F @@Fériuq‘dﬂé aF adhicRIgratliidie, ”Meeﬁa\gxpébﬁél@@é be "'ncluded in the

20C in an gueous sol ution of 0 que erably
C°mP<P§'tt9'i‘ fﬁ@o%é?b&'é%t“l%‘fo@@“‘i‘b%tk}\mﬁ}ho ewn i bechpl y

i nEﬁé}nﬂGé‘%\%'%;l\ﬁaW BEIOW 'of HrefePlbdVusks of g pHEEJ@ptlde composmons of the
preferably in an aqueous, sol ution of 15 w W) ;

'“Ve'ﬁ)tfoéf 3?‘36105539?1 05ﬁh%@GQB%'@&%WQ%H'OBW‘CG“%%\W‘m" aaﬁd)thq; conditions
undd@HidnaHE @bripBsi@idn AAKRAWSay ISOd&tbindRe®bn %ébaéfé’%f\’\’)]etﬁéds known in the
t he bi ocidal agent. The biocidal agent nay al so be
art. capabl e of inhibiting the outgrowth of Escherichia
coli (DSM 1576) for 24 hours at 25C in a mcrobial
growt h substrate, when added in a concentration of
Methods@nd Mees pr ef er abl y when added in a concentration of

50Phe Bl‘gsel“mﬁ@ergign %ﬁs%f&{cégbéisé@%%n@&d&%s'd? thk antlmlcroblal polypeptides
concentration o even nore preferably whe

of thedigeention. dhe ﬁﬁ&&r@bla&@wqu&)@%wcaﬂwﬁefw at @mmcyls subject to
cont%%@t:&ggﬁ‘gabt‘énﬁ ﬁlﬁgpgeéét%'a‘@aeo& yoIEalRP Bei %dm'a[hugous systems such

parti cular when ad In a concentration

as cpliagyaler seferay dndrAgines WatencolcsyptamSush aauiinagls, febricants, o
fleldé‘gﬁﬁ{e 1K ﬁl\hgienﬁh c?@drbénlﬂ@ur 3 td b ﬁllléégPF WI’]?I% tﬁ@i-lrgf%wth needs to be

0 a ter™8 pre era
contrpded. SHO\M@\feé meep@sgm y’nvetzt@nama)érals_b hgu,fsgd |n0@1t apphcatlons for which

knovﬂ'{ 351%1@ bYal acfoﬁk;r?os%oﬂglé'}e 6%5!‘3! | RS botlddibn q{ft\%oosq?tex adhesive,

m nutes) 1 ncubati on inan agueous sol ut

gluemwoaydbogrcbﬁ@ftléﬁaﬂqathef plastisgueasiiéngs éndfeesh of
V@ses fﬁefueepﬁr%@.&{/ 4 ot Rodts, %V@r%géss%éfﬁétﬁgt IQ.Lcrlf]\ as lotions,

50/ nore preferably 1n an aqteous
creagis, q%wlmemssoapse$®ﬂmoy conditionarpu @otigerspitants, sigoddrants, mouth

J | uti
wasiGicBifel s pRHc!oRAS Gl akdnd ofBod BRSO U ol
agé€nus, riigsy antimisraidal qefyppiédesfofithé umnenticwg mal yousedul ast & disinfectant,
t_ .25 L
L ﬁ?eﬁ]lt g%o erﬁugiI at:rb&s h éac‘gé}%: S{?Z’cﬁg \A%ye%rn ogéaggrlﬁlf)ﬁthg sk% %fectlons, in
antlwcamremsrat deodarént&ﬁ@ﬂfcmmatlprsaﬁsrwblg}eamr@ aad ddisinfentien of contact

Iensgs ﬂSr%”éth%‘céé’ c?[B égrgp?&rgggloﬂ%s bruﬁéeesf SARk Yhen added

a concen nor e prefer ably
thmrgmdcwd i$ noraemplamlhaﬁae |aomnmfob1ﬂ®otypewtldes$1f the present invention

are ST EalaS oBEmnbr o rEEEE" MELHE0 i P o surtece
Exarﬂﬁleq{)mﬁ sﬂ'dfm:espmmum tmamsadmytagmqslyl be eordactedblvigh the antlmlcroblal
t eri al.so

olypepli f F gn%Jo ny onse rlTJa | a ies, chemical or

P V% péﬂ?st% g "y %? CRY 8 RISEnS  SAUBKM e F%%ﬁgn ‘{ﬁ%

pharmat:euﬂcar plucats pwnmamterdmliaﬁon IsystemﬁSoW‘@rcﬁié@é{hQQﬂéfﬁﬂ paper pulp

procgﬁéﬂgc ﬁrgtgg{/vg{%ai H'P%'Ir% Eaéﬁ# %Edtg%ﬂ@@e g/%iﬁlqﬁ%% |m|crob|alepolypept|des

of thedngion ishogd eyuded ipragpanetht; whlabttsaeﬁlemme fod tlbaning, disinfecting or
t _an be in the formof a

inhiq[{ﬁtagrﬁg%gépgromi@oeﬁmep%,gfa{:feghqqu instance, the
POF Rt itde coprEmsiatet ohat ﬂﬁyaht&mbmbtdnqbofy@ép‘mdﬁs éf the invention can
advq%%ggaﬁ%eqqgrupgg%cro égnwgl %tp aceT?Ce,.l.’E’(.))l \s/?s%g go?' E:lgamr?g of process
equipment of any kind.
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5 conposition may be stabilized in accordance with

nmet hods known in the art. Exanples are given bel ow of
wee@haos7ezrl uses of the pol ypeptide conpositi onBCTDKREIE/000400

i nyentign, The dosage of the polypeptide conposition

of TbhENiAIPERRal GIPNRREIYRSHE e ANt sy asisiiancihn be s éor cleaning

Surf&@ETMRI éddking! GteSiRdinMRbd AtodREMHIBRE £ N5 @.,séas Ofuh
nmet hods knO\?/n in the ar?ﬁ I\/g?ﬂr)}ods and Usrc]e)ks) In“Wwhich food is

Prepgreds BhSefviedediiGhoAs d?%'t%'ﬁc 6H’f§§§s 88Mer restruraniss e@PeQﬁth fast food

restaiRdnts] gélRBieBberRObNPaRE IIHES It Phy tdh) bEVRRYE! 9 anTQﬁ’tlmlcroblal in food
anti m crobi al pol ypeptl des are t)épl cally useful any
procigie (RdsYByldcle paPecialit USefAAS Brbu \}“C%é*@t'@rqr%blalf nun@neeses fruits and

Vegeymarmfogbgﬁgabamy@al ly, loci are in agueous systens
such 15 as cooling water systens, |aundry rinse water,

oi |t E3Ysplepdesirad as acmrﬁﬁwgﬂqsn agent i ts dislafaosion @igent in water based
painsi €l ds and the |ike, where mcroorganisms need to be

killed or where their growh needs to be controlled.
HoVies, 8PtimicrRbiab obprptideasyeinthp oiesery iavesiom@reisise usefidl for microbial

cont@PBf Wakk R8s driar foWIémectmocW\N?tBF I g‘éFtBQIa?lfor ?ls%eggon of industrial

conposi tions are useful, such as protection o
watel.at ex, adhesive, glue, paper, cardboard, textile,

| eﬂﬁé’%bent@n@ﬁéd Fé‘f’ateg?d‘mé' L1 - of ﬁtﬁﬁgroblgppmidg%?%omposition of

i ncl ude pr eservation f ood S, ever ages,
the igygpigor &s| a)tmqsi#@me%r@a’ﬁfpr a lastimisrobiatenslyepticeps composition of the

lnverfr{rigﬁmso pedEd FHRE ?nan%fgc'ttﬂg ?Q'rﬁé"d%a?nerﬁ ?&ﬁ&)rn%ﬁlﬁg or combating

contact | ens odu
micrqQsganisrag. isyalk as &mgab@r@amﬁgns@cmbeﬁesa, ﬁrefaeablyt ¢ram positive bacteria.

éﬂ:&rﬁﬁ@élﬁ’dn B4 %ﬂﬁmdl&ﬁé ﬁglyg)telaﬁdé %r(ﬁ{bt n%n{%ﬁye H{é\f Qe used as an

use¢ as a di sinfectant rea
antimjey ﬁ@al yeigrinarian es humemh@eapeum ot heophylattic, agait.nThus, the composition

and éﬂlﬁﬁ&%ﬂ)lgﬂ%bgﬂeptld@?f tlﬁ\féﬁflg‘rphﬁgﬂg%agé mdtﬁg g?ép%%tgqn of Veterinarian or

cl eani ng
humap itesaneutic agsets, omproghylacticasgants tfarethie ffeataent af @igrobial lnfectlons,

suon 38880 W P rb e A ERAER bl e, n partcuer
the mlh@bl@i‘ #¥estions maynbé associated vgthf luhg fdiseasés amlutting, but not limited to,

i si.nf LNG:.0r 4 Dhi: bkt i ng. Lal_ar .0n_an .
ubefl 4816 Und QRLE B0, Bk Safhr i 8 ocuang, bt ot
limitedde.cgonagbeaghd cidemgdiat act ed with t he anti m crobi al 30

po\*ﬁépéo‘?ﬁné&%n dgf thgqn\aewl : es%‘arlﬁésﬁ?riu Q/%Sar%cf)uﬁroc% ﬁe antimicrobial
polypphtuJ‘GMdbejtnvelationprocess pl ants, water sanitation
Syste " wN ant aper . pu processin

R ik SRS ) S BRBE B o PG BT oM o ne

antldenebladrnalypephdmwcahpnsiﬂg/memml@aC|d skqidreei rBLXmNQOQ ~R-X4-Xs-Xg-K-1-X7-
I eyused.in.a
Xk B RGeS BT 5 b b Yl T ORI Ry Bt Ve 01
Xs =) K,N\éosm"ﬂgec@}(l, R, qa,lha,s,tm onE; 35 EGIRhebr Et txglﬁg R, K orE; Xg=Lor
ed t ea i m_cr.obi po. tle
Fi XEREK OhBentt ot b © BV AR aB 60Ty b8 SR Bh ket HOSs X Xer Xor L
V-P; wheraini Xgs # @, plade X{;d KH M, swt\@mé%e%ogggm ?gggfk_ﬁe =lorL; X =
R MRS P e b renshop e e 1o 20 o
anyoriehef $EM mwaém tcbrSEQﬂm}JlN? 57n@4| érisfnb%fclu§gdol;1g{:o£$??éﬁé &BEQ ID NO:58
es. and _.cooki utensils in foo

to Squ E{@@ G}rlar ,arqragm;ngg(eg varant thersots Whigh |sgsuff|01ent tO?nhlblt growth of the
microorganisms in question.

The invention also relates to wound healing compositions or products such as
bandages, medical devices such as, e.g., catheters and further to anti-dandruff hair products,
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prepared or served such as hospitals, nursing hones,

restaurants, especially fast food restaurants,
waledosaes7essens and the like. It may al so be uskdI/aK2@a/000400

antimcrobial in food 5 products and woul d be
suchaasfi@MOPy- usef ul as a surface antinicrobial in

chp@mﬁatlohé lafttﬁe %ﬂﬂrmcv&%tpwp%au@é%dofftﬁ@dm%uéﬁ'a?& administered to a
bar s. may al so be used as a preservatl on a ent or a

hostcﬁugpﬁmg;érpnbﬁr Rerdigposad \iatae Migsglaialinfestipmt Admirtigdration may be topical,
localP8Y 'oms%t@ﬂ?li@'deeéﬂd(ribeeﬁ 't%es%e%fﬁctrﬁ* @roBFg{:a?l dr?f\é\;\%ﬂi}}e? Qill be localized.

are also useful for m crobi al ) 2 .
Gengraliedhe slpee 1ofrtheli antiTierebipb Rolypentisies rof thﬂ ipegntiop uviirbe sufficient to

decréé%re tAb %l%@i‘é‘ b@d’blé%fon'l@%%arsi ghout WBYE usu%@eqy' AVERE 1 RY, and may be

so relates to th an antlm
by Zwlrp‘pr@plpg%@f sillingope siompernds of theeprewénmvmﬁonagreaadmmlstered at a

dosaggd’th%?%%cesﬁfﬁé helcroudl idfon! Qi@ mP@hi gp%hfesi&% ﬁffects It is

osition of I nve |onma aso
contmﬁateacthat éh@afcownﬁédlpaaw@nbe thta"@eﬁntandl msaﬁlguoder the guidance of a

phys&%ma? IM8yo dse. ﬂqhgra‘ﬁﬂg?ﬁé%él;ﬂ%ly Eﬁ&ésao? tﬁéjﬂgéﬁtxowé}aﬁbﬁfzﬁlarly useful

bacteri a, era It1ve bacter
for lelbmq)(ﬁam @ﬁgatrva aacteria.c inshiding Rseyganpenase aefuginesa, and Chlamydia

tracﬁo%?igtérfaﬁrgﬁxypc}%ﬁ H%%gteﬂﬁ lﬁaudlﬁg(/émfsr %Bhgkmf)cm and streptococci.

Veterimarl an 'or NUNER tHerapeuti e or pro
agthe antirigreobial pelypenptisies iof “thmmvaﬁ@naaﬂe iafsioorselfiil ér in vitro formulations

to kllpmléfgl?&t pgﬂlcgfarlg %e’r@\éﬁ@td'ogg nBP%hs}Hetoqﬁt?(ﬂddcg cLLEﬁtltles of conventional

terinarian or era
antlbmyemt Eoroexqmmraiphmeaamtlrmcr@g@htpglypeptldeheoft whealnmmonohay be added to

animlg?.ng %’P ﬁuméﬁ‘ff&ﬁ)% %'%2% atlorgé) O?L{ﬁ%}é Iﬂfaly\k/’@eck%rddgb a%rarI gg(gﬁ\lle for in vitro

I ons gram cterial
cultuiesfaf @eilsam;prewent;ibe pvergrcmrth of me:rwbasnm bisse qultbect i ons

mh%)l&rﬁ%?%tgﬁltg?fag P&‘ﬁl‘bﬂla W}:gotgé t%%ﬁr? ltlm ‘tﬂe %ﬁﬂﬂggﬁla polypeptides of

ubercul osi's pne
the ifivelntios insEy Eandeteeninat Hyriangim taséog, chssdmtaldmd inntbke wectpergmental section.

il o, R P, SERTHAREE € 2P idhpptce ot varing

concammaiiohs &dr & pericafitimecsuificient to 2Bovp diey;premm theactf udu’aﬂ'y between about

one HYEBAE e 10 185 Vo SEDREE BN D, Ui el of g

deteranitedn crobl aI poI ypepti de conprising the amno acid

SSRGS, M5 ol i o g acrs, o

examyle: ICM)bEctelX&p EnterobdcteXdsp= Eschérichiaosp.F.e.g. XB. eoli, Kiebsiella sp.;

Morg\g/\ll‘l%a ?.%’ N é?o&?usébp.i@r@i{e%g@a’\l%%r §§in3@}%llaj s%, &%g &&Ij_l,E § |>t<}§phimurium;
Serrdtia sp,; Shigdlla ép.; Kseudorkonal spt, elg. aérd@lmfsa Yersinia sp., e.g. Y. pestis, Y.

pseué ]Tulg,ercg(fﬁls Kk% 1q5ntg%~goli%%; %%ﬁ%c&iglg ﬁga%hlerle g(})g D\?Ib% 66',7) eg. V.
cholefad, Ar parah&hdiyticdd; Gampyisbacter splSe. g C. ggjuns: Héten‘fobﬁllus sp., e.g. H.
am no,,aci d seqgue shownzé%amnoal

influelzgRy rid CHOTRYEPPIEENRER 5Py £ B0 PGS gfo@msﬁﬁt’%c%dé’aiapeﬂuss’s

Brucé/[é Sp9 1disSBnH APE 0. @@an@vé\i@e@l nie@m@ﬁ@s' BYcNOHE? badterid of interest
nent or a varl ant the ﬁi@? which is sufficient to

incude Do/ Gk APRUTIOBRa S1o6tt S ks TTGpISGBES Mycoplasma

sp., 6.5 M. MiithisOM. ris@nionizal /cbBacteriisl spead. g.nsy. tuberculos:s M. leprae;
conposi ti ons. or products such as_ bandage nmedi ca

Trep &R 89cH- &gllidgmy Borrglig $tat @95 Ba ﬁﬂrgp’gggfh €Lfepg‘q)sp/rae sp.; Rickettsia

., AGLR-FRBASLIE 1) TCRERAPIEEE., e.g. 22 tHBhSHIN, B)®hedmoniae, C. psitt
P T DK2604) ooo‘%%, I, 0.9 b oniae, C. psittaci
Helicobacter sp., e.g. H. pylori, efc.

Non bacterial pathogens of interest include fungal and protozoan pathogens, e.g.
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such as shanpoos. Fornul ations of the antim crobial

pol ypepti des of the invention are admnistered to a
womtt/18876% er i ng from or predi sposed to a m cr oPCEDK2004/000400

i nf ectl on. Adm nistration nmay be topical, |ocalized

Plasgiodia sh-eidc 1@ @ﬁ@ﬁ‘ﬂﬁn?jye?mﬂwasﬁﬁe@ §.i & bivasi shisipaemes; Entaemoeba

sp., p}r}qft@doabd,g/sp tcw,cy,ya e, b?cgl b,g@gns 2tLeneral ly the dose
of the antim crobi al ypepti des of the invention

wi Merigks Blethqdsi @ﬁta%nlsfa@tﬂne@@é benemployp@bilag polypeptide formulation
mayp@@ (il @ﬂéll@)’oﬁtmdyeﬁétlrg@%kﬂt mﬁ%cbﬁH@l él{oct]?én%uél)?aﬁéntoneally by

or nore OSO

aerogglnﬁgthﬁlagc%ly PHa- bﬂﬁd@ééﬁPP'P@ilYeﬁicl Bﬁr @Wﬂ@ﬂﬂﬁﬁhgd%pfe@ﬁmmmratlon by
inhaRtiol 8E&AUSI- M&\Fn |hQﬁ|é’§ﬁSTﬁé‘§o§Eg€rdPlﬂﬁeaﬂhe n‘ﬁ[]lg%l/vfﬂ vary widely,

m ni m zi ng ide-effects. It is ate
depftf}ﬁ*éngcafr‘rﬂ%ﬁp?@ﬂc vﬁ“lt'm'%%b'@}bwymd%rﬁ@l h%édmlmﬂil@ledt the nature of the

diseddd, A GEq@in o?céd?rhb{éiré‘tloﬂn tﬁeofna HervéfVéHnH'iﬁEtrafB}P the clearance of the
anti nicrobi a pepti des of the inventlion

ageriatrem chp ahas), agéf B likeorThe; lmtlahgiogqa amahéljatarg@ followed by smaller

malrﬁ?éh‘atnﬁé ldBses. %E%s@%?ﬁﬁé’gmeé%w%é@%ﬂ% %‘%eekly or biweekly, or

nydia trachonati's, and gran posi
fract|0ﬁ@1eg@1tﬁgn\;ag¢r dses and shylinisiess) onga or sevesalttiowasodsily, SEng-weekly, efc.

to matdinThk %ﬁ’@btﬂje &%%?9@%%'! qﬁ?‘né?{y dal6s, 'd?é(l%lﬁlgtrgﬁo?b\ﬁlé§8quwe a higher

useful for in vit or mul at rons
dosepihan ifadmipipiprethviravennustio ke aatdenbaridst as iwetl rsdbe @mino and carboxy
termgggﬁn‘épy bd ﬁﬁ)dﬁlfecg ﬁ&f‘% \tfég glfé‘a?) lity 3150@3”5?#\5 gstéﬂagl?n IE&rexample, the carboxy
termlnﬁﬁml%@n%?teﬂe added to ani rml and/or human f ood
preparations; or they may be included as an additive
for in vitro cultures of cells, to prevent the
Formpullations owt h of i crobes in tlssue culture The

S u‘ﬁ?ee%rh&dn'dg Xof %IS "ﬂw@ﬁ{lér{ m%*plcp f% En\%ailrlswgrmulatlons for

he anti'm crobi al pol ypep I des
therﬂﬁ’éu’ftﬂéﬁ‘@ﬁlmsﬁéﬁbfby\/l@rﬂ parteutarlye e mtgnpcmsldsleif thd pesent thEhtlon can be

formﬁiéfé@” [FEt adhaﬁrﬁgéétglgal tﬁgrinﬁ X& lO al lﬂmfo%qurlgl%lhj%&n;;&vt  q@ppropriate,

m crobe 1s 'co
phar mﬁcﬁkﬁlmﬂy@:cepiﬁb@ncaraensmsjllﬂemts,aam)‘smayd)eofformulﬁmd into preparations in

SOIIdSQ%Int §dg].8”b%&§ & hgé./%%)'idlg?fogﬂ%%' A to);aﬁ%ﬁe%égihq% powders, granules,

ointmeints; cleesnsafearnsesoldtivnst supposituties hiejdetiored, ialdsitd,| Johg microspheres,
Iotlor\getaﬁ(jti '%R)%gls % ﬁ %%rﬁm{;h'n@er efs *IIhFI %?qp&yndiglajlt%)pgrﬁﬂh@ved in various

waystcrIlarhrzrg:tceal sqmcpalEmaetabtxmrémerakpmtraﬁsmbﬁéaltht%d@ﬁnal transdermal,
Pr ot eus

mtrac%egl %r ‘oA Hirﬁlgf %tleoglz ﬁ%&nﬁ%%?q a':(b gtgypepéldgs ch thymA{,entlon may be

systeﬁnc ai}r@rradlrumlsimnon dbenayabe calized bylthgabé af apimplant or other formulation

that 4¢ ?set%q%é}?ﬁﬁ%ta%@ve qpsehy gis siferigpBoRhan.cor M sP
erlh emecahbodimant, Fr gsrsiugtioh |fer fd@lcal B@étc@hﬁrlls@s 8Pehelating agent that
Vi bri par ahemal)i/tl Cus;

decre@gﬁﬁn o%%ﬁ“éer c%ﬁenfr%tlog o?élvaj?eéﬁt G?Honsll-%%’ﬂﬂ-ﬂﬂ] ‘E%C'%'B and magnesium.

For @campld-l agedts Gﬁd:hJaszdﬁateHEGmeE)EDTﬁB% bel ihauddy, where citrate is

sept |
prefefgt - cchentEton af glaiq wf gualy Rt mbatitao 10any.
garmrcrdmmads N tiee predght indbftioneddh b@aﬁﬁ‘fm&@ﬁédeélbﬁe QB combination
|Pcl ude tla' %I onella sp L. pneunoph
with ¢y e Qpihey ag. B¢ Usp o sprbiitien Wi, eiber Amen C@ﬁmoumis (e.9.
perfoﬁn gantMnﬂé‘rﬁmalfbrﬁ adﬂnt@r@ﬂlméﬂb@eetcWlﬁoEﬁé}hf‘archﬁBaFQfosa e forms, the
rg i_l)ubercul 0Si s, | eprae; Treponenma sp.
compqau cbsampy g,ﬁdngalls;eéqaq 'y @5 forné oé theg plmmgg@;tlpglm accepta le salts. The

followkrRPEHBiS ard é%blplerﬁb %@ﬁk%lﬁe@np‘i&y anf a@e anEJ way limiting.
rickettsii, R ‘typhi; Chlanydia sp. :
trachomatis, C. pneunoni ae,-4Z.- psi ttaC| ; Hel i cobact er
sp., e.g. H pylon, etc. Non bacterial pathogens of

i nterest include fungal and prot ozoan pat hogens, e.g.
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-26 WD 2004/ 108752 PCT/ DK2004/ 000400 Pl asnodi a sp.,

e.g. P. falciparum Trypanosoma sp., e.g. T. brucei;
wa@biogtiasssres; Ent aenpeba  sp., Cryptococcus SpPCT/DK2004/000400

Candi C. albi cans etc, Various nethods

f oFOéd%ﬁ?'nl?@P?@é% tHﬁyC%@P%waﬁ Fpadbe Tsed RRIPYH @t indeombination with
apprlopfiate! addithes ehake tabree) Mﬁi‘e@/ grQﬁu@@)brQ%pbﬁllegc?c?rdexample with

i ntravascul arly, subcutaneously, peritoneal

convepfiengh eddiesh HURD @811ASIOSS. nanqitel, gaEestaranayi méatpystar@hcwlth binders,

sucH @ 6vysamhe, céﬁ@io@@déelﬂ.ﬁos@d%ma%‘é/ésat é@d&labycdrﬁ”@ééﬁ' 8" gelatins; with
are well -known in the art. The osa

dls"lt%?feb%m:e IR BT RAAtP stach o a@iw}m cacnl@@@ﬁmtmgcellulose with
lubrieénts,Nich RE GAIE iof n?e@hbgﬂjﬁqr sﬁ@ér@{e EHH ?I}Qﬁe@%(ﬁj %fhh%ﬂ@nts, buffering agents,

adm ni stered, the nature of ease
moistening agrNS: @re%mtlﬁe%@mcafl$\&ﬁlng@a@ntﬁanner of
admhei &k h e e
o Jﬁ)ﬁh@@ ﬁahese _(?flﬁrzﬁlflﬁil%tel QRJ H;faratﬁ')ﬂgnﬁor n’gggﬂotng by dissolving,
Susneaﬁ'na\ﬁé&nws'@m them In@nn%qwemha@nam@egs Sdh@td@lm amyegetable or
o’[helﬁ’%lrfiiﬂjeﬂ‘1 &ISSts‘%ﬁFQtI@SahPH{aﬁce%Hllﬁ %;Werﬁn%sv"%gga'r ?hi ﬁ%egféc!é%tlc acids or
e adm n

fracti onat ed o snal doses’ an
propg,jlﬁeg ahrcol ek K| dasirags wifli opyvertional agdilvep, sushcas splubilizers, isotonic

agerPf@'s‘ﬂﬂ’sé‘érﬂilrﬂj‘agfefr k€ Shlurr ﬁg%%@ﬁtsl ?t\éﬁllhzeﬁé QHB‘P@%R@\W

oral adm nistration equire a ose
i f TeeiAPPQUndsgnibetutitizashioasrasol fDm?UIahﬁer® ﬂﬁﬁﬂfelnlséﬂed via inhalation.

The V&%Hpo@ﬁdst I8¢ 1AL &Qsé?'ﬁ.’qn@[)pﬁi)&%én %5 rfmnm]llategQXtobg{essynzoerq acceptable

dified for greater st on ora
Propﬁldﬁﬂtse%mrﬂséilc dlﬂmrbme;han%pnoeam miteogenyanh¢haliiedat ed.

F ' ;
| gzg%r‘kgﬁg s, %ﬂ?i@%@?ggﬁloﬁ% f%)lglra%m %( %‘hrleggntclﬁ%cpgn of burns, by
formtlhé@ra;mim C@n@ﬁhﬁ)ﬁﬂ siddawe@rﬁuclvbase splubtiizera) émoltgnic tdgents, suspending
IEWIM? g Lan be 20

age %r nmul a e %fge{\{é lﬁ%ﬁ?ﬁeggtga geeﬁ%wgg?r%o& tions by

c ohtytheampren the cmlacplmdemamdleemad@hrao iseppasitoied by mixing with a variety

r. di e forml at

of b%%g gs%%l?gggerng@élyr? Bas¥ls cﬂ‘ \L/%SP%@%)IQS%%PQ?YT?‘% %ﬁw%ou@ld ﬂhe present
invenjian wansbefaﬂnmmstese;ttecwy tvm emmosrtmpsvh@supmemgrcsm include vehicles
cucn PO Syl LERPRRLS: 58 BBy PSR oR UHEA i at by temporaure,
yet arg scvlldtflptiet BEom telrrmaratuse and aer osol s. As such,

SN BAAR) P WH B R T RS s, s, o
susppasiens enayl ,be rptrmaqimilwmelal eatcmt daszge mahit, Tdra@&dmbléw teaspoonful

mi ni stration ant.i m cr obi .
table B Rt R i ETHIFE0 ArRlPOBETTaIRS: SRpEapt ke composiion
contaming 1ons tor arhoremompounds bléthlecmeienz erovehtort. ISimils s, ant aﬁsage forms for

r ot i on tha% acts to,r

nieclfor)tayBbats, ATl Msy Somphanin astouiR of e Fresent invention in

a coenbeldomrfmt a solbitonmin atdrits viadér, trepihaiabalit@e of @RBthied G@shafmaceutically
ﬁll atinhg agent that 30 decreases the effective

acce t& CERt'%t i on of divalent cations, particularly

c ahpiants &ndsumms diPase %ul@ﬁ@r@b% WaIHRAGEN $i €k @ﬁt Implants are
itrate e inc ed, where citra

formygted pﬁ’se'?”l—ﬁr‘? &efeﬁng'D Ban%nwﬁatwczﬂ?gadaeh PRA- p\;pgcpgradable polymers.

For examplel ysol?meH Shmaétiecidid dnd/er él@cdli&"amahgrn@ l@mé%éﬂﬂé pBlyrieiehat is well-
al one

toler%gqe@y Irthﬁ Q%G'HWI I?T{]p %‘ggﬁr?tgtrﬁ%ﬂhggn%m?b@aqplmpWﬁ the invention is

place@qﬁmrﬁﬁﬁﬂt@lfo e BiteObhRfedfiBAVEL GRATRI RS écﬁrc@ntratno%fsof actlve agent is
orin, anti- |nlarrmatory agents, antibiotics, C.)

'ncregsf?drfﬁ@m‘%@eth? resdIof e PRg¥. f or ns, the conpounds nay be
adffientem elifitidsBgé f‘tﬁ‘n‘f ofdngdd Héﬂ&hrreﬂ?értgﬁﬁﬁ%'ﬂf 8iskibte units suitable

acceptabl e salts. 08
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foll owm ng nmet hods and excipients are nerely exenplary
and are in no way limting. -27 WO 2004/ 108752
WEADKZeD4/ 000400 For oral preparations, the POIPE20WS00400

can used a:TEne or in conbination W|th appropriate
as ‘5‘38"3/ P89St SomAK@ap Andetrimal syRiests, eathaHiif €8nisining a predetermined

quarﬁ@psﬂd:c&ﬁpodrﬂﬁ oﬁ?Xf%Tpﬂe@ent\%\tléhtloﬁ eanERtdLR3N ?rqguﬁt's\(lﬁﬁzlent to produce
| act ose, { corn starch or pot

the ‘ietsé{?% ﬁﬁe% Iy ﬁsﬂ?‘i’ﬂ}@ﬂéﬂ" hg BEW"%%W%@HY artapiable élluemut owsjer or vehicle.
The Gﬁédlﬁdaﬂsms ﬂﬂlﬂhé/ aﬁlt M@ge&@@% & the %ébe?ﬁ ﬁ‘lrvértf'tlo‘?irdeé)end R the particular

i nte ators such as corn
com %{”gt%"’%'%‘\?%c ﬁ”%rth% 8% g&r BAUSHeEt AYY dha pharoesodyriantics associated

Wlthl:l‘ldal’h’drr(p@ﬂhﬂmﬁ\@%sﬁs talc or magnesium stearate; and if
.E reﬁl wi th diluents, buffering agents, npistening
ag ary

pracsutically iareePtable PciRianis, rﬁglcbg@m@lclaﬁqeadjuvants carriers or

diluen e F‘éﬁill? aaikdid & the! gihe MBFG,Q)VQ:’ bR alﬂloécceptable auxiliary
ections by dissolvin suspendi or enmul srfyrng
substarqjgﬁ? iSyC ﬁsa‘éﬁ@%ﬂ"& a'?‘thﬁfiﬁJ@@l}'&eﬁlﬂ ieity agljietting sagents, stabilizers,

wettiM g@érﬂ@bﬁd e llklaoal‘étraﬁdill vﬁiletlif’éto‘%hééyblﬁ‘y gthgft Ia|CI phati ¢

aj)l C aci d gl ycerides, esters
ac-h&’éc HO$53968 ?rﬁéte@'?é@mm'sérﬁﬁon fangeditane@,1 ng tol100 milligrams per kg
weugﬁt%’f%@ﬁféb%' adnslAistrateRs A%’ﬁ@al%fé% H@klbbzo% St?blétsﬁkgmrgm two to six

% s, suspendi ng agents,
times; EW | 972 8P " ti{RRrTRieasse capsUle @s . talieb talmfp@nmjsa clay &l containing a

propaHibAdiiy BehHeR c@lﬁéﬁﬁé’ﬂ acftl% Wréﬂlérﬂ n'ﬁft\é) tnhﬁ% r@l% LA &8 egy ¥4 Bptained by

i nhal ation. he conp sen |nvent
capsylg ngierials thal ﬁ’lS§QfV$ rﬁ(ﬂlffﬁf@@sw |V§b1$3abyempalhibs thdtSrelease slowly by

osmdt BRALANGPLPHYoAS Ao HEaR SIALAIRIBRRS,, b cPane.

nitrogen and ounds can ‘'used as
| othosaf skilk W@x@ﬁﬁllyeamegaev@at dosé dvelsocaroValyuaana, fubgtion of the

specifi® cBMbaiAPL 'Thé(\"'sé\;brﬁ}patv ﬁ@tégﬂﬁ%msagﬂa e 553%8{3@5% 9f the subject to side

sol ubiTizérs, 1soton suspen
effec@nﬁp@epj/thﬂgsr@gélﬁtc@mpgum qre 1eore patet ﬂm&ﬁmeratl?m@red dosages for a

glvenFéHrﬁd?)%ﬁg%?é reatogg dg%%ﬁ\léﬂgsc}yctﬁgs& &t %‘@ﬁ% thﬁ@rtok?y B é@@%’[y of means. A

ppOS|tor|es a var

prefegg@ Reags mlmwrm@emseloglcalmmcysm bngNeﬂa doagsind. The
g’ﬁg%@d&f I@gscgrhg? QF @& 1i/eryI \@‘l%‘g %g%ecantho%h%f interest. The liposomes

ni ster via’a supp
fuse witfp heseealls rof tlmeatargevtdltacmdeerl ths coatmhs @fsthe qmman mtracellularly The

Ilposd%{%stﬁré m%ﬁfg%%ﬁ%ép%?ﬁwgﬁ he &{M[ﬁrn gl.éfgg%ratotp'néegp ’t's'?"bd’r?\'”g various
meang éorpnaindaio lcentach ISUCf'dGSESgthCﬁI’D rblfr&hrfg)aigemaland Ithd B, 8 one aspect of the
t Xirs
B3NS A UL 8 AP b8, Liosomos
may Heopreparadwiith, purified padeifsior, peptgddtsé &&Dﬁ@gfaté fusto?bif ]?ﬁetnﬁ’éranes such as
S 0 erm ned anount. of the
sond3TREEH GerSCIS N 8% 6551 ) B hpotion o v

Ilposomeefwnhgl IrwisnundlrailngScaiﬂdn&réryszér{dhlc?W;ﬁ@Q &sutR ra1|§'5pffo§f)ha’udylcholme
ration i se

mhe (SR B 4 TERBRAE B Mol b e, Thies” SUBh' 55" cnoestro,
phosmemseﬁneophmphatldw@lytemn ahd tisg el | e wat er, nor nal

S Dping 8 oo TR SHbAgaL e g B Rk Shiao01) . o

Chemaees 8861 maydenusad. Bhiefiarthe nma@laﬁaﬂ&néﬁ %omESéan BrREnAY peptides
heres, slabs, etc. w th bi odegradabl

are 0%91”%15 EH%@@QHW'@%%‘I%?H? éned'%rccgwsﬁ@ntév apgligensesiiunh where the

total soldi will baCihdhe gh i AR L
ota tlhat el gv%r;e (laf;}ﬁbb;&glh g?aﬁﬂgm rfé?é{ﬂt ﬁré&t'%kﬁﬁé Sqitation for short

per '°dgﬁ6¥@ﬁt reBARCQURPIE Sehe thniubpiscRlagAckin Fuaypweter dath, Gbm about 25-
40°C aftethis el tePBated from about 5-10 times. The composition is then sonicated for a

-29-
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35 placed in proximty to the site of infection, so
that the |local concentration of active agent is
Wﬂ)mﬁﬂnﬂwezj relative to the rest of the body. TPET/DERIM/000400
unlt dosage form', as used herein, refers to
converigst pariqd, OHF'@@r geaerally froms abeuih]-40 sepganmbmmphe Togws 2gitated by
vortd§nb. PKE 981200 4R é?paHHé& Bj’/ ¥dGA§ %&Eéon%e&\HWPer e I ly increasing the

ani nal SUb ects, each unit contalnlng pre e

volurgia fyt gkt ffP”bb‘l?fpfglﬂw(ﬂ%"OWdthYes%kE@eﬁﬁd ¢apliegit Ty method allows for the
incoip@t=idh &6 the I0maA o@ﬂ%ﬁﬂﬁol@éﬂlir‘vﬁé@ﬂtmél@c pduce the

desired effect Iin association with phar maceutical ly
acceptabl e diluent, carrier or vehlcle The

Fornfilt&fohs WiRtOtRaSAdi9E A‘jg@ﬁtsun' t dosage forms of the
present 1 nveniion g on the particular 5 conpound
enpPloyRedn dhrisyhiect angtaeds, the @@m@@b@v@@lyp@iues & the invention may be

formPRRIITRRP t
o ost. Thg“%ﬁgp ﬁ‘magzﬁtﬁﬁgég?a% acc b‘qu'nex%Bp%n ah 'g'ecﬁ"a' agents.

Otheg agortsof infreshimelydars W'dec\@iﬂﬁt)’e(?fsaﬂﬁlblo’flcﬁ Iaselmosvn lartbe art. Classes of
antlb‘icﬁlég'lﬁdt'uo%vﬁéﬂl Fﬁse d8 Et a%ﬁ uﬁer]IfM?ﬁ Qp\ﬁ%tglc llin (%(aculln carbenicillin,

g har maceut 1 ca y ac lary
nafcidinc hamgicliv. adf@ist PeRjciling fhuf tembingtieyemits, ttedmlactamase inhibitors,

ceph@@sHt%rfsn Je. gg e&,tféclo t @é’l’a&élﬁwer ?furo%%eweHo'xQ %%a n .?ycﬁa nc%(bapenems

re rea aval [ a t he pu
mon‘éhﬁé?g'@% fammgglsmalﬁe@, adetratiyslineat i oracralidgs; f hrmm@/cmspg polymyxins;

sulfoh%n i sﬁd Ad|&{e§"5c|8%fm6?%rm§€ HiroRlias (ﬁ% g%tgc@g%?yec n; trimethoprim;

atiron.” ATypi dsage nay
vancpyen; gfe.om two to six tines daily, or one

t |8 b d . .

ARET ARG R o0 el TR SPyon o, s
S-flugasynedansht azokess te.ge- rrectoaas@ ekéteccnnazaly hteaambbmln%dbyﬂuconazol
Antlt%rﬁg@j@ rggégﬁg%ﬁ&{e @oﬁ a%l?:agthg %ﬁ%l s?re@\[\ﬂms}cf ! ) ri}ﬁ%wgln Cytokines may

ase sl
also fheeivslured imra ﬁymtajlootﬁemekwmmcrrmbmhs)o%epmﬁ%roﬂ tredinvention, e.g.

Sﬁﬁ“ﬁ' | readi |y appreci ate that
mter%%n vel-rtls]'?@grr]]&%%sﬁ%Hé:gor\gléﬁngf?r%éfk%'fﬁ(E * specific
compound, the severity of the synptons and the
/nvitr°b C:‘egfsbl lity of the subject to side effects. Sone
Speci fic conmpounds are nore potent than others.

Pr'ﬂfwnﬂedcrdbxab;m&démof the 2vegtioremay bmoeﬂmlecabyé i \ﬁﬁ@ibymhems using

conTbRBTRBRRSE 'l o L o, el o oses ar

avanq:utqs‘ommmmalaummamtyymhemﬁgs wmppmwmaybterﬁb%mssedman etc. By
S as, a Ve cl

i PEREB, Bl Db Sk e BE oTERNEE Pyt v
aCIdst padietlagy Dasameksdek IDJE:fmﬁ)h@gCDEHI@:ﬂﬁé andi DS-BGIeUbiP(B nchastereonsomers

e WHEEEEY s 10 SERTER I S T sononc
and ths mmnm&bf mesar2ffiorn®id b deterffidalt R cfbrﬂ/@rﬁlbﬁéé ec§h’cﬁﬁ|c§l§)unty required,

dths at| on, binding agents, and the [ike. I'n one aspect
an i nvention, |iposomes are designed to be

aeammd:al z irtkirfo rmayul H@&%\Mdélﬂf’fb Ny &idudt bemtidek! BPSHBRMs comprising

re th purified proteins or peptides
convait NP SAECT bt st A ABUIO GisuRs dar Bdkcer substiuted armine
formatioh Us. gofeduﬁtf VeUgfmation, M tHR] g®ups fdMBidetridl &p di‘%lﬁd@e]‘oﬁﬁ‘é’uon carboxy!
i nation of known |iposone formng lipid

usef ul
grouﬂsrfer%'idﬁg"@?t“f’%rﬁr@ tBe lis&i tt eri onic 1ipids, such as
Dh@@d@h@d IvyibegloLps mﬁ%eTﬂ%du@@@irﬁd) ﬂ'ﬁ de’pﬁ!iéi dM‘Md syPfhesis or during

nor mal be neutral or acid I pi ds, such

exmegﬁem,e\gfel@lp gllow fasipkipa e iothar na%é@%%s orﬁﬁ@sﬁrréaqedirhus cysteines can be
used 96 YedkeOthioefaes, L igidindseror liRKin® & RARe léﬂ(q%rbﬁ&i 85@?’81’ groups for

the procedure described by 3%to et al.
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Chem 266:3361 may be used. Briefly, the |ipids and
| umen conposition containing peptides are conbined in
W(amoa/pfmsprl ate aqueous nedi um conveni ently aPGEDK2@4/000400
where the 35 total solids will be in the range

formmg ao{B g% o1 esterswamyie9rpensionformisor apidestaaddee gt at i on
f orhe hlypepRis! REy oo bd Wlatdd @H?j %ﬁﬂﬁ‘éd R Q&;b g éﬁ it conventional

tube is placed in a warm wat er from a

MethRge d FecamiRant pyniesispd Atsate may @ﬁa%@mre@oi@q em%SSldml@ost and the

ysatBo fied | Q8ing S HAEN SRAUSEH SEnlofat
e I e Hr I S g roRatchrap, Y81, elecfrophoresis, atfiniy

ChromaFP@ ARjWn ek AherPYTHisAIRBERNIquUel (o5 ie. mesidantafhetrompositions which are
used WHItoBﬁfprlaél iat @a@ﬂZ@% by‘&%uéiﬂ)ﬁf "t‘lge ddiRabit rqf tnorel (BIly at least about

. %({ panded ¥ %aaqueous dium genera
75%; by veigly; pg Qfﬁ'%b’ ahabay} 9 ’é%cﬁﬁwwlainﬂnd ﬂ)rftmrdpeutlc purposes, usually
at Ie‘a@’t | @B 9059 K ivgh RN th (Pélgﬁdrf‘go ég'r\'ta?nlﬂgﬁtﬁ Qaheﬂécji WSthe method of

for, the incorporation into
prepargtier @f dhe REqdyRk amﬁ:rté@url@@tlos !ﬂwaﬂw tei mrsemtagets ®illnee based upon
total pEdteiMe Agents For use in the subject nethods, the
anti m crobi al pol ypeptides of the invention nay be
formulated with other pharmaceutically active agents,
An,mgap:ééd:ul arly other antimcrobial agents. Oher agents
Interest include a wide variety of antibiotics, as
knmﬁh presephavantion is alsns diseaied 1@ methadsi fot |uemg|thelpompeptldes having

antlrri?&'BbﬁI |abil\)"t§ lneargmar)?é@dc'ésl WEII Gs fﬁefgeﬁ' L&ﬁ"lg?s\ﬁ'lcms gnd feed additives

hicillin, oxacl car benti ci
Com%ﬁmgdhﬁ pntimiceabial polypentisies Iof the inventiombi nat i on wi t h

befiqs ré?r‘ht %?Pm'cf&ﬁé?'a‘l oc:'{nﬁ'nals .ﬂBlU&h@%l%énngwg 8, ftxamples of animals

cef ac azo ur oxi ne xXal act
are G%B&‘ﬂiéﬁ@tﬁ:s andnmaibanis.assch aas rwybycsbeepﬂeemd horses. In a particular

embcéoﬁ?%ﬁcm‘el ééﬂﬁél is TBRh iRt aibiaf ﬂ%crju%ir}jﬁn? hX AR de mono- gastric

onanmni qui nol ones;  cl ora
animaigy £@nipisz ol ernsdmt‘;tudmnywt npt tlmlterbitd)qulem grdviing plgS and sows);

poultr‘{ﬁég{cﬂ?éﬁtgﬁ(g %{1@% gﬁf&kén g?(c%)c} n,pib?tgr?cﬁ éfrH é%oﬁ l{osgleﬁlﬁlfs, ldyers); young -

Calvefé,-aﬂdjfdﬁdﬁs(mludmgd%anol lesiteddo galnmind.onazol , ket oconazol ,
! tTF C I%ZféIGd ad?dfe%b %%Bﬂ)%é%!) &TGAarH:glt %rl;lybgr g U| Orwl é)ﬁ%[)ara%lon mlxture or

i ncl'ude i soni azi
Comploisttlamrpultable:fy)r akiintersdadsfpr mtﬂksdoytzm arﬂmhluded in a

f i al | tid fot

0 Bk Rt A T B BB oS s e o e
animaﬁ% befave, aftephar, summiltmebm:l}(gvmh ﬂt%% dlfﬁ The Iaﬁtevltstﬂr@feﬁr)éﬂt hesi s

I a l, des .0 ven

pF@papy&'@%}gF gﬁ]b\(?fjﬁegﬁ)s?ﬁt%'m@o GEP%PGF’&HHV%%()%HP in which it is

addedrid ttiwel $eeals ok mdnen beﬂng meluaed .in ‘éafeledll&ldﬁﬂmr\ﬁélﬂﬂeﬂned Well-defined
| r e val exa
mearkffi b AneBOBHALpIERotS prekar R miatisrist i Pure 86 cetermined by
Size- ﬁie:gjs:c:mn,chmm@apmsl(m waﬁigfsslme?stwgggmmbm In other particular
u SUpstitu Wt

oo, 1 g0 BE b NRePta Arerainien 5 Sbieash br 0.8 85, 88, 90, 92

94, orlatflemstrof%epuge addeledninee bfiils Pretisad, euci ne,
[ [ ns havi ng. di fferent

| 0 RS ARy cnAlmebp e telRiapataon ishaniFgeous. For nstance, s

much Esier ¢olldese Em‘mﬁll} Ge th@féédtdﬁﬁam&@blapf)olﬂﬁeﬁﬂl@é 3haiqg essentlally free
conveni ence, econom cs

e determ ned
from t“é%ﬂﬁ”f‘goor RGN Ether RELiSHa A Ry REPHRG Sl Necprmedose correctly
referspiopartiedlart @ i ioBjStREBE loBRMINY BhEERhDENE UHREIaRt Rbults, and the

capability of optimising dosage based upon the desired effect.

For the use in animal feed, however, the antimicrobial polypeptide need not be that
-31-



10

15

20

25

30

35

conveni ent functionalities for bonding, such as am no

groups for am de or substituted amne formation, e.qg.
WO e@daos792 amni nation, thiol groups for thioet hRCT/DK2004/000400

di.sul fide formation, carboxyl groups for am de
pure; dffPP&Y i%%, NGHee ofer| ‘%"Laéme%smlwh'%bwfraeﬂ,cw& be iermgpdoarpantimicrobial
polypeptidesprépratashiced into the peptide during synthesis or

dUtI_'bn% .expression, which allow for |inking to other

molTBE GNiBicKbial polypepiideraparaierscan ks () sdded diredily to thedded (or used

diredtly imakeatriélrb&ss of Degdthsli ihOF of i I .
redl e imaunerPriwSs of Pegstaide BRIGINSY of 1)l i Bg I production of

[ ex, carboxyl
one P@T/'WSOU‘Z?"G@G’@% C‘%B‘P‘?ﬁ'tﬁ’ﬁsaﬁﬁl%sasoWe@istaﬁdﬁiye&mm@remixes that is
subsgqoeitly a@ded’ @F Mhd JedtiTisleg t ke ,
q <Egl %p@pti dee% may al so(_be ?esfpgta_eggagnghglﬁ’r@c{‘égse)d fhe degree of purity
SSCUPER rAPME delfrs HO BRI ghdhe ofiginRl gstiroicratéal qudiypentide preparation,

whethignudtisdcgordfhg %qgjgmgb@%_ prepared of the expression
ho;\t .and the |ysate purified using HPLC, excl usion
ch

Biraictbieh pRlypepiide rieparatiops vita iustiesibf ithis oydes of magnitude are in
rtielasmaingsia Rb i b dd L O | gue, For .
P O R othg DEor Mt rtiode &b b S diEimel Be not o casily
Obtawsaﬁﬂﬁﬁsgﬁumwstp 2 O%chyhighar dratchoto-hatieh daratioadvhen the antimicrobial
polyipBeds! & prodiRicd W%itlo\ﬁa%rdw%@@i%ﬁh&%d /5% by wei ght,

0

preferably at | east about y wel ght, and for

t hevelh &finicrefialp aglyasptigsuntepgratian mepsof @buise BE. Biebywith other
enzy#Rsght, in relation to contam nants related to the

met hod of preparation of the product and its

pubhg feray vegetatls (pipteips asheseskhereit sefers to bhy lbembasr&t] composition,
re : f ' Ll r esent o
e R, of MK RS IR oS S5 o rgneing o
vegelabis, fnghdingeronified mgoteinn @ndi proteliderivatitesy Irt yarticulanérmBbdiments, the

I : A ed

protelEEert SR YooBELIThOREH 1f ARAR o 0Bl 5675 s0% whw)

poVsgsiaile Heodeing mayebd derdvetifam vagetable pmem s@lrces, such as legumes

i d i i ' bei ngs., Exanp|es
ond LORA, Sl g ABLA0 R R BB minoso)
Crucitesagpaes Khepopertiateses end Poaceapasticc abasoy 6889 théENiupin meal and
rapesteQS jmal is a non-rum nant ani mal. Non-rum nant

ani mal's include nono-gastric animals, e.g. pigs or

s\ gepariiquisriedinbaglimentt theotegkbiatrlet mrotedrosourcg iseinateriall fvvh #e or more

j ’ .20 ry,such as turkeys and
plant©plife i) Skac, & o RO | IR 0 ok 55751 1 er chi ok,
: dy enefher gasticujar mbm@ﬁent?ﬂ‘@ \fe'gshag(é mteih‘igﬁlﬁrcblig m_@ié_trial from one or
he termfeed or feed conposition
o B SEhd ) o DA ot <GPS e
c &itpersixamplessafivegétbblefppotein@ourdet ersleghebosd, lant akBndyes, an

ard . the use according to the invention the

an@Pp%ac”r'st%ip&?f%ﬂﬁysg‘?}?&aé’f@g'ﬂ $6H'Ced to the 25 ani nal

b €ftioeresxaafplesr of wegesibia piotdie @uGicys Wtd BercBR dlicRias B_e‘t?%y, wheat, rye,
&

t hs.preferred. In a particul ar enbodi nent,
oat, ”laa#‘ﬁﬁw{’%‘bﬁ&ga?“‘gﬁ?%c,’ﬁlé'ﬁti de, in the formin which it is
adtedntimictdixal foeBfeptitie canase dtRlelJo tHecrebd @flahyofmf lﬁ@ﬂl as a relatively
-defined neans that

.tive, is Il defined, Well-d
pure sl potihalias, o pAEYE 8" pRn R TRIRDE Ialenashar additon (o
animab 08éd) ulee imthedfdrer 61 Bsithab YeedShddtive%ChudH a8 the so-ca,led pre-mixes for
N

. r gmat ogr aphy (see Exanple 12 of WD 01/58275)
anlmagFeﬁgr particul ar 30 enbodi nents the anti m crobi al

ggi a'p.gmte'rg fepet fRArasd R thvihticH relat@Sio Whpobflion8for B8'in animal feed,
such as énimal’feec?,’and animal feed additives, e.g. premixes.
Apart from the antimicrobial polypeptide of the invention, the animal feed additives of
-32-



10

15

20

25

30

35

94, or at |least 95% pure as determ ned by this nethod.
A wel | -defined antim crobial polypeptide preparation

w0 g00adegrnt ageous. For instance, it is nmuch eaBCEDKR@4/000400
dose correctly to the feed an anti m crobi al

the ipyenrfignseniain atHagstioge éatsohtbiayifain.rand/orfat ingst epeeweter Belgble vitamin,

and/@F a8tk Mdkck Mindtah 8ﬁd/6l“ét' 182 AB IR crd Rl iHPEP! | des. The
termdose correctly 35 refers in particular to the

obJFHE'E‘ﬁ’rv@pB‘P“%bfﬁﬁﬁ’ﬁFjﬁ@V%M@@?@ﬁtarﬁmlwm@taﬁﬁﬂts aroma compounds,
stabﬂl§§ﬂé| bﬁd/onaﬁtdleb&eonecé‘tﬁélbéﬁiﬁﬁé stlec%’di ‘fr%h?éﬂ@n?ﬁ%ﬁ?ase? EC 3.1.3.8 or

ed upon the desired use
3.1. 38%d XylﬁmeEC Breel. §mg|alﬁcar@5¢s3|E%o3 999 i ansl/ore betargiucanases EC
329g that -31 WO 2004/ 108752 PCT/ DK2004/ 000400 pure; it
maY e. g.. include other enz%/ in which case it could
be It @ PrEigUIaRemRediment Bsabthep ansymast ard avatirdefined tasatefined above for

ant.,ﬁ’erbb%rlbbuwéﬂtBEIp@épaﬁiﬁlo\ﬁgfptI de preparation can be (a)

directl eed used directly in a
t r EXATRIAS %Pﬁlﬁiﬁﬂl@fcr@‘@@d@ ries (AMP's) aE CABN8( bdudotin A, Tritrpticin,

ProtégHh-PeTHSRMin! DeidiRirP ' OGLGHA YUch as f\!oggsmg df F{B%eﬁ Lehrer, 2000), and

I Nt er ITEdI ate conposli t1ons such as ves Oofr
varlq@ﬁ%@r fragmenis thergofsvhigeaiein entjmisthbéal actvityhe f eed (or

EQad“lg!eé‘ of b 4R géloﬁo?ﬁ%htldegh@@ ra?& tﬂﬁée A O}.‘férlg llﬁgtglganteus and

descri1 bed above e pu
Aspergilisniigen @e@tldepoagf pl@btan@rlpntsmdaﬂragments \irere bfewhials egtain antifungal

actlvﬂycé%r&*éags in(Ab QA{/ { B9 &WFET/ I | %%@g?ép"f%ce wifh WO number once

prepara I ons W I es
pUbll@hed.’ragnl t ude are in 10 parti cuI ar obt ai nabl e usi ng

reBQ@IVWETWa@d&I&HIe P/rtgﬂlﬁgt L9 Q\Iellvgle{é%,aetﬁ gﬁrg %lﬁq'ﬂrm part of a so-

ot SO’ easl al SO subje
callelipggraix lrniamdmi foo atiditiahtovthe ifeed, whenslas mnadn@ mimgralgiate abuadlly separately

adde?jo{oy ﬂg%b% ﬁﬁhéj%efo%lgé?éltr o"’?"d y&ggpﬁ f & @%}ffdg‘%"iﬂg -y antimicrobial

polypepjide bf theurn\@etl@e isvarx ecimail fdedcadhmlve ofeﬂneymmtlod.S The
L YR BN HRPe i 68 UG ences o

being mmludddeﬁorajreéocrelhedi ashavipg td be mctlheled)fadanfmal ied$ or feed at levels of 0.01

o 1G4 PR LRk 218 04 0 B St por 100

feed)eFFbsds atmrntmrtlctwwfo:mremedes content of the vegetable

t 10,,. 20.. 30, 40, 60%
R tollfuhs af norkeRusg eistier, soimatemas Hese formrants! "
pr Btagnpless olifat gslubleudiantres hieguiaresn A20itanid DB Ne@hen Ef aRd vitamin K,

o eI{a k? materials fromplants of the famlies Fabaceae
g\( Q'tn!{? nosae), Cruciferaceae, Chenopodi aceae, and

PoBceases sﬂwhtassomle blmnﬁ%?é ,wtémm:jmzra@btnraaﬁ*d choline, vitamin B1,
ar_embodi ment

vitar B G B gtiadih ‘i Rab ard PR PP EAt ¢ 61 wharanihofosnte.

pl Bxainspled of thdcd mMekals Eﬁé’&%ﬂ@@nee@ ginc SR &RPper, WRIIME selenium, and
or bean. 25 In another particul ar enbodl nment, the

coba Eeget abl e protein source is material fromone or nore

pl Beinspley oftrﬁé?crb afmérms@a@aa@.qm BREhorE dhd SRARIM. sugar

|nac c*w noa. O her exanpl es of veget
a?

el , abl e
The Wa?%nai S ipmests eth?%ﬁpeg@@ene%épxsmwewﬂ s@ymaand. riglets/pigs)
are ligteBriR frableeAl of @e0alse 75! RitRtichad P UFBment means that these components

should be provided in the diet in the concentrations indicated.

In the alternative, the animal feed additive of the invention comprises at least one of
the individual components specified in Table A of WO 01/58275. At least one means either of,
one or more of, one, or two, or three, or four and so forth up to all thirteen, or up to all fifteen
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O her exanpl es of vegetable protein sources are
cereal s such as barley, wheat, rye, 30 oat, maize
w@ ecanndg7sz i ce, and sorghum The anti m crobi al PCT/DK2004/000400
pol ypepti de can be added to the feed in any form
individyal gemponentas Mo speciiigaly, dns ahie@sbmealndw&U9b@chf@nt {§rincluded in

the adgl @%Hf fﬁteuihseﬁﬁoh hn %?‘? Eg %%ﬁf‘ Qé‘tté Pl‘cﬂﬁo%”&?iﬁ -feBH-concentration within

form of ani nal
the rartgednda@aued lm@ztumsm @r§ottms1 fs\@ @awlleran el iaplesAf or

anfl'\%alprésee%‘fi ||n§?nt*oﬂ %Ist)urrélgt@é ﬁ‘f‘pﬁ%alt RSP T@%dkitions. Animal feed

I nvention re r‘rgOSI lons for use I n ani mal
comgositidns os disits asveamrﬁ!atlveﬂ igh conterd of pEeteine EguiliANd Rig sliets can be

charaecte[gisegr{%'qd?g?% efﬂ‘gﬁ%bl‘cergnéft\h@ @3758'@7@ QPI'U?Jns 2-3. Fish diets can be

ypepti I nventi on ani_ma
charaixtm‘lsed essindicated3p oplonrDd 4f 1@@7‘@@!@@@@@@@@@9@@@* iets usually

havea%ﬁcﬁ&fa??oﬁtgﬁ‘lt?'z%o%mt one fat soluble vitam n,

| 'ea oluble vitam n, and/or at
| ofsrs anionad faadacampasition ccorging/ tortha inviestien hawma areds protein content of

50- 868 gﬁ(@bland Fifth &5 ore WBHpRE& ot fe2se oﬁg%inﬁth&oblEQF&gberjﬁﬁé as claimed

ouring agents, "aronma conmpounds
hereland/or at | east one other enzyne sel ected from anongst

g@@?@%oécoﬁcrf tf?é' §Ite(?ﬁﬁefé3(€b2flnf3g§ge ﬁ%}%@?ﬁéﬁt%icated above), the

al"act anases
ammbleteadgctammsamesofaﬁe iByehtitn fas| a canfeat tof gugtabpolisable energy of 10-30

MJ/kg eﬁqcﬂ%raa 8%@&"?@&20@% im tOIf ?%rllcz:ér'dlﬁg/kgl %W é ?ﬁ%hpgfda\/aﬁ'acble phosphorus
of oprm@aglngl; aarslfor Excondérdsofoimethiorine avft Dmmu/l@ and/or a content of

o5 78 B 20 G Sogb eSO Bl b S i,
I\Idnlpszrtlculan e(rfRoliendntd, dina emnterﬁ@@ﬁ)etatmhdabla anergyit grudepprotein, calcium,
onosB G IE! B B Sl s AT BB bt rarges 2
3, 46&&;1?35?!3&‘/\1{30@15@276 g?rJQ—S)?nd Aspergl | | us niger
, varian .
et rapiath S plon@igh e iaRo (Y UPHRCLY oL BGC0 g, i Oruce

proteitH{MHAS N q0/tg PLB. PKOheOnR68er cariericie determingd by tieeKjeldahl method

OS2 1550, PR s BB s PBAEEeBhUH Bl Anaica

Cherﬁigfsl whshingtorxDCht ended for addition to the feed

t oﬁ%%golfsggg grﬁrpgggér? l(g]% %‘i@?@es al| %%?)?g & élgda aﬁ)zﬁatlon Nutrient

requRSthémBs ﬁﬂs%é hmﬁilh r@Wsédﬂadﬁt‘ @i 988 sOlﬁdomilﬁittbedﬁ sofind ingrition, committee
i nventi on, éln ani, fegl Qnagdl tiv

on anif@ak Atrigian. %r of gg ﬁ%ﬁ?@rﬁbmuncg elgatmahé?ademy Press,
Wasfuﬂ&l@nggdl t py.e2-8f aﬂich’éhel EWedanoTabls of Bhérgyl &tidesrfor Pauling Feed-stuffs,

i ncl uded (or_pres bed as, ha to.b I d
Spolbot e ob! S et " Db 76h LA oddbroen. The
NethBAdridsC Bkalskh b@dlgﬁPbr%eﬁ - fYoije bv) WadeinheA 1SEM 9@—6{“146&;1 5.

addi tive per This is so in %rtlc

F oTheyEhetary cprient o 10y APIARE AISRBENEF ARl @Msficioin complete

amrr%%?\gﬁl i€ 2altlilatddesthe YEBR M MY tables EﬁéﬁTﬁé V&eﬁedﬁaﬁbbel 1997, gegevens
e vitam ns are vitamn A, vita

D3, vitam
overanl@mlp@r@nqam@nstegmg vgrtegipaarh R@ en voedenNaarde van voe%ermlddelen
Central Veevoederbureau, Runderweg 6, 8219 pk Lelystad. ISBN 90-72839-13-7.

In a particular embodiment, the animal feed composition of the invention contains at
least one vegetable protein or protein source as defined above.
In still further particular embodiments, the animal feed composition of the invention
contains 0-80% maize; and/or 0-80% sorghum; and/or 0-70% wheat; and/or 0-70% Barley;
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Exanpl es of water soluble vitamns are vitam n Bl2,
biotin and choline, vitanin 131, vitamn B2, vitamn
w®ago4nogrsi n, folic aci d and pant hot henat e, e. gPCT/DK2004/000400
pant hot h&gate les of trace mnerals are

and/%ggg S; apdipc 0 4Q‘Veﬁon§@ﬂ§@qal aneéarie10% élsalmqglnandm 0-20% whey.

Anini) dRedéar! e.g @ ahafacRiredBS MRASHTERY RbS Ip@f&e@aér eﬁéﬂad fegd. Typically,
horus and sodium The nutriti ona of
the @ﬂ%@ eoiipbhaist pixed prsticieatiampyns %QS&Wab‘v‘l@mms and minerals are

addddl gdcetdiMdicOmhb spatfichtiont 96 the sﬁ@éb@ Irf‘ﬂl?éstl\gp Qﬁéaﬁrie%&%n be added as

i tional reqU|renent nmeans ese conp

S°"dsqﬁ£'iﬂ'|“8 Heype Srmytadions, ko @X%mélﬁ a ﬁoltd@aym@cfenwla‘uoruaiyplcally added
befordﬂéid @@irgtthe Fiixih@ stdpe afll QIR &¥Emet %?Q{égg@ %ﬁ@gl ly,added after the

ditive of the invention conprrses a

pe"e? IRBSteRdTRE BRAIMeCHAY 8lse be dncoprarater étia fepdradsitve/or prenvi@
01Tl5é3ﬁﬂé3 enyméb @BAterARAoNRARS o@étt@@f‘thﬂghe r&?tge ?fr 0.0%- 5@0 mg enzyme

one, or two, or three or four an
Pmt%n perihig diete i exainpledn the range of $-88ang enzymevmmmm@emﬁal diet.

Pﬁﬁ@ﬁﬁﬂﬂﬁf&m%pebm W\agu@é af r%o Ene iyl 2 of the following

specifically, thi's at tone|n|V|
amouynis i(desagadanges): P1d %Q@d.oru%1 -$90; taeD. O‘in?@ﬂ;t oloﬁ astosunm 10-10 - all

thes@ﬂanﬁ@? H@ih% ﬁfﬁmb%nﬁﬁﬁ’éfbﬂg rﬁié/gbpf Jeeﬁﬁfeﬁ?f}% 8l r(r%}g)' urm

range 1 ndi cat
f i R, dedermiing ring Anfimigrobialopelypeptide Profeins pert kg rieed)t therantimicrobial

f I f 0
polyp’é'pﬁ&é n‘ésgsﬁlilﬁgingregfm e ed ﬁﬁ’@pé‘sﬂgﬁé%h{i gl‘c‘s)pe’&l[ﬁiahné% %lﬁ/t 8ﬂ{he purified
antlnqﬁrolga pelypeptidguist dytegmmnem gping ex selevanmt bassay (see under antimicrobial

activi§)) %Dﬁ’é%Fa@éé %ﬁg ﬁ@g?ysn étﬂgnlbl%bl-giigﬁﬁ'/ltg of) Lh relvggg t 8@1p031i5 on as such is

col ums 2- s can
also pelgrmpined dising thel same assﬁy wahd s:nTﬁl’bI sk ofthetsb etivaideterminations, the

f

dosag8ffing gRiiplchdtial pbERde iR K TERE SRlouflBl ai gt o
t hlhe; Wpflflﬂplﬁa@pw tm’ui&&mnrmﬂemg anl]nﬁc&ﬁblab;ﬁolypﬁbtlde protein in feed
addﬂr@Qs 889 &/uEs%a I@%dls Fehfsr g%ll%b%og? :tées %%H%ﬁcg%)ﬁgls polypeptlde used for

antimcro ptlde as
pr eparmgtth@faedraeidltwe or ithe: feed ahe epedfid aativity i dd‘nanﬂmetdﬁ?om this sample (no

veod 85 Bl AT A LR BN o SR fr b S

met abol i sabl e energy of 10-30 M)/ kg; and/or a content

C f 0.1-200 g/kg; and/or a content of

Dﬁ@@m%ﬁosphorus 15 of 0.1-200 g/kg; and/or a

c diveeantimidrobielt ;bmlypepltléesnbll‘ Olehnﬂ@?log/m ?@g@ﬂ@% é%lant/j lEhus become a

oni.ne plus cysteine o - g/ Kg;

compSH%t;%?Eg%Ceé%%ﬁﬁP ) S'F%l ne of 0.5-50 g/kg. In

pdihei detdrgentenvhgpaisition tof thet ingerstion tredt fo@fexﬁmb%%é formblatd as a hand

or maEfifk oL B st B 1501 BB B coprmoniion sutabe for

pre-treattrienh cingtainoe f@bncsarmGSa 2rinse3 added Falfrid @.offéﬁéreccﬁn;%smon or be
2-5 Crude, protein is calcul ated

formug%) %1/? ?agéét%rggeﬁi CRMP §|Bq>q pier] Y5 D general fhagiselpid jhagd surface cleaning
opera@nsier b favtnelated o hll)G:oNné@ﬂn@dlstw&% oJJiQtIJHst rogen

c nt ent |fsc det er.m_ ned %F'O e Kj.el dahl et hod

'@ APRCic 2ERRCt (404 iimYehionETRdRs &f defergspd | additivencomprising the

antlmlednblal Assrp@ptﬂbsfbﬂtlﬁ inG@ritiod Al 2 \Rattdne afhe @t@@eﬁf §(ild|t|ve s well as
q Q tonSBCc,‘) Met abol i sabl e energ ¥ can be cal cu
the "6?1" 9FH YBRGsLiogs May, SONRESS,ARF PE A1Are ATANiBNZKAES such as a protease, a

lipase, a cutinase, an amylase, a carbohydrase, a cellulase, a pectinase, a mannanase, an

arabinase, a galactanase, a xylanase, an oxidase (such as a laccase), and/or a peroxidase
(such as a haloperoxidase).
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25 requirenments in swine, ninth revised edition 1988,

subcomm ttee on swine nutrition, commttee on aninal
woeaorilo§76n, board of agriculture, national resPEr/DK2004/000400

council. National Acadeny Press, Washington, D.C ,

ppln geperahiie preperissopfcte Thosen efzymeds)gshould bescdmpatible with the ,

seletled | defiek gﬁceg éﬂgﬁtrmuﬁpg&r‘éqét%ﬂ% rbttl‘itﬁ ér%/r:f:%ﬂgla'hﬁynon-enzymatlc

researc nsi on Bee ber gen,
ingregigris eitah@ad the amzygtﬁﬁs)@@euldjbfe mPesantin Sffdative pranuiilg,

MP%?éé%%”Suﬁ%‘p?cg?a@aéeﬁclﬂrﬁe thosa bf cé?w?mgl' %@étéﬁggoomrﬁ% obial origin.

of calcium avali | hosphor us an
Micrekjalprigireis rapieran. @h@ﬂ@alﬂ)’sm@dllﬂeﬁil Ioapmﬂelmenghneeltedwstanfs are included.

The Eﬁﬁé’asreqjﬁé Ee %‘%‘éﬁnﬁé @é;s]\éo&daeﬁ'k%ﬁg rotSse e, Pﬁe‘?g%g& Yh alkaline microbial

over e sa 11N Ver Peer
pm%@dér%ﬂ?%“@ﬂ%@e'ﬁﬁﬂ@% ehalkalPenprotdases are subtlllsms especially

thos%/ g@g@g@éﬁ%@fiﬂéfn gnggpq\ﬁ%ulﬁg\{dg i&#@tll%‘ﬂ nég I%S% h I’309 subtilisin
147 pae $ubdispro$6a |(dﬁ$cubect ineWMGh 38062 69). (Erxamlessofa’rypsﬁﬁllke proteases are
tryps Jﬁ%ﬁ% é)g Bg c\é‘\%g&tq%?, i pfﬁt) %h@t Ftp\sra(r)lbﬁvl ;ﬂ?ﬁ%gé §&s@Bed in WO 89/06270

urt her partitc
and &ih B4R s, t he an| mal feed conposition of the

ERIAGE o 0 Ui a B BT o0, wo

98/2010i34 MO 8520 1RETADKAGD 2833946 0espanidlyotheOsaBidfts 0fitts substitutions in one

o i Sho BURIACRAIERS, PRl 0 87 104 B84, w7, 10, v

206, %&M%Q%,%Smdrﬁﬁh f eed (non pel |l eted) or pelleted

f ot Yii e mlle eed-stuffs are m xed and )
onprestL i8R fpaserinBlte nfiost 9 Bagleid Sl chemicaty
modifiece or guidieth anglnee*edgnmantshares ekidéd.c Bkampies fofr uddng Ilpases include

ipasSE REir R CaR e O, HEPE0MaReS) Par ToRupratoRowb  fnuginosus) as
descelyexlyimER ﬁ$8rﬂ$&lamd)EPl3£)5t2>15ldraﬂohyHam%¥dns beties®ibed in WO 96/13580, a
e mxin

t d
oo iR, ipess. |40+ JRfcr psBlinada o PepsthEARanesi 5 218 272), P.
cepasit éBP 3’BI1 S7TeN A Feutrerly(GH $,87D.034)) FOrpaesde”, PSowiohf®Pds sp. strain SD

705 @ﬂ@ §§|/(§‘72ﬁsar\%r\&ﬁ ﬁ6/{22®%ang@}s€$§] G e(rﬁrglscon e@%} ] atglg?rza IBaCI//US lipase,

e.g. frorotBisobyisr(Degoidiettal. (ism)emamérmca Bt Btb%hf/ﬁ&gﬁct%f 1938353-360), B.

steargﬁﬁenz%v/gﬁfjﬁ ééﬁ%ﬁﬂ%@ﬂ?r% it EP S@Fégﬁﬁ@‘i"%%)ered in one

oroter ex@ﬁplwaré mbémmﬁant@www tlﬁ&@sééb%nb@@%WO 92/05249, WO

94/ 01%420 E%OQW %r2|5 %3&& Wéndgg 8@?%& nWﬁ?g 95499?%—’ CV\G%|%/30744 WO

94/256083/\9/@395/@783 9V ©ige/20615 My eRe4d7BRIAY.- wBJ@w@ﬁéc@f m ni ng
ol ypeptide protein per k eed, the

t] bi al
g%tmﬂ? ng bie eaﬁﬁﬁﬁéﬁt(alaea i28dien beta) wlw%%pﬁﬁ of feetgrial or fungal

onglnC Q}ﬁi@ﬁﬁdally ﬁﬂ)dlfiéad)rtp?(ﬂelﬁ%@Iﬁeéﬁédﬂﬁhﬂamsté*e%clﬁd& ﬁH{yﬁJsbgﬂwclude for
antim crobi al pol ypeptide is determ ned using

examP@r ARlIframyasgs ?'%*@@eg rfER!F' Bagillugi erdetsl specialt stain ;nf B. licheniformis,

descrﬂiéasﬁ hith& BetaR IGBSISASA30. The antim crobial activity of
ed corrp03|t| on as such is also determnm ned using

e fe
tﬁé@mﬁs@ gk iseful Anaylasest Ae Higsivariasits tdasedbeduin WO 94/02597, WO
94/18@‘?4 WO 96/LB9NS anbiN@Oo @ﬂ@?@@, préEibll?'?ﬁ% Ubr‘?érﬁ’?g/ﬂh spbstitutions in one

pepti de protelnp f eed cul at

or m%ﬁgﬂmoﬂwpg@@s@ypﬂ y 5t 83 tQﬁ,éﬂﬁn fR4ad 26y 13nticdi ¢6@biad|, 188, 190,
197, ;R@l QQ@p;_tdgd§433r2@he3 Bg?e od4(t)%% nAddi,ti ves. O course,

I f asanpfels ava f eantlmcroblal
p&eliyasas: cséutab,l@cpeﬂwaseSpmehuaeuth@eet webamlamaumgav@ngm Chemically
| c
modlffetile%rf @*g%én tgh?mé@r‘éﬁe@% % %)'Jﬁr 'h{’lxd%‘ﬁe an {e&h%]lﬁ%ﬁgé?nclude cellulases
pol ypeptide fromthe feed cc%posHl on or the
additive).
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Det ergent conposition 25 The anti m crobi al

pol ypepti des of the invention nmay be added to and thus
whe@anres7a2 conponent of a detergent conpositi oPCT/DKE004/000400

det ergent_conposition of the invention may for exanple
fromyBe pgineraIBacds dRsexdamaaas, dtunieaiai frusativmn Ghigladiat Acrgeronium, e.g. the

fungﬁRfBﬂ9I§éés! ddued #&h%ﬁc&l@%@{eﬁs aﬁ?&é[‘aﬂfthgr 'FHQﬁﬁéiégﬁé‘and Fusarium

suitable for ﬁretreatrrent 0 icS a
oxysppiygedigalaern fraldPit43pdTe MS 5648268 UBMMBI 11 7hdJ36,776,757 and WO

89/0bgygrul ated as a detergent conposition for use in
general househol d hard surface cl eaning operations,
or Egrecially suitahle gellasasaate the akraling orenelitshwalitdseg having colour care

bene‘ﬁfée'E%MBIé% of' Such &‘RSI‘ébéé Ereaéé?lﬁ%%es td'&%‘cﬁd%\ﬁeﬁtéﬂ'é 495 257, EP 0 531

des a dete @& i ve CO
372, é(\'ﬁ@l%{k"ﬁ@& Wo B 9%%7ptW@eQ§/Qﬁ949h@thenthplea aenckllalase variants such

as tI%é%f @&dcAbd il f\ﬁ/d*éhfb‘?@@é‘t Eﬁd@'éa1v§1§‘5u§’eé ﬁzﬁéetpﬁep 686,593, US

eteﬁgent composi Ui on nprise one-or
5,763 8% ésV\éQ 98/626@175@(1 BCTEEDKQWQ a cuti nase,

anp&By| H%/Oﬁd&@sbgn%éjcﬂé'l?&oxfaag%/&)waaasﬁg I%&ucf{a ﬁv}sgﬁgg@nt bacterial

a nmannanase ara anas
or fupggl @;’dglaagbel@g@&mmdlflad |oaomé@e)englaaeibd imutanis rave irdhgled. Examples of

2004/.1087
usefil %i%f(%(}éa%g% /Iﬁ%% r%&fdgge;s:?rgrln rWBs %eq, Riteu} (gfcu?eﬁ'gus and variants
there@ﬁ@%@nseedgs;qr@@g)n mealamw mmmsloe amd WO b&/15257.

R UERR el e BBy T SRR rmpgebion by adaing

sepa@te@; a)jdltlaeﬁj qoh@lmmgz}qme(sr) meino Lendyines pore H§naddifg a combined additive

; i P,
comi Pl B en i BERGEE apdh< b8 iRl 45 @ separate acitve
or a ennjnesd additivel cambe drmuldted e.gi as prgedranateda lighiena siatry Yetc. Preferred

deter@%ﬂ Jddﬁ?%gcérgmrlréé oﬂ%%ree B%ngaﬁe‘rg B}%qr&gﬂts - | nglgl#grg)?ates liquids, in -

partiquled)tstaaﬂleed hmmderoabllumesn al kal i ne m crobial pr ot ease
mpl es of . al kal in

or, -1 i I Ot ease.
prNoot%e%JsséFs‘)a a‘ﬁ %J“é%%?p 7% %ﬁspro‘é%cﬁﬁc i€ §S qsffﬂ)%s@dd'@rp§e‘b106 991 and
4,66 f452nahchdyl upxt;onell;g be alHol by mdﬂhd@vmovﬁﬂm tHel 8#tNExamples of waxy

coatrg iR P rd G ebEkPr i) PRyt oA By enaBeepl BESbwih mean
molart wgighisnefl 1 GG py QDEEG; asth@MyRitdd) nbiyFIENBlS( Baling %n’P‘?B Qb ) ethylene

or 0 he Fusar.i um protease descri bed
oxide G b6y ales T dffielsol wida e Blcahpl eaaine doer P 1o 20 carbon
atomspandi drasibichatherd be V&td 80tahyieRCHY @@@ it$) ) @ 2
/20 nd VO 98/ 34926, E@E@é %ﬁ?' Acids; and

9 98/ 20
AT Y O e L

su1tatﬂ®|fd>roawp1|gamﬁb IfRIE be@ fechpfyued 7are "GiverBin GE/
167y 194, @Ee 6. %ve oo 14%%912{%” onzyme

p"epaéeﬁ'ah%?‘lﬁy E?rp!aétaece &6 stabilized) bypa@ra@g .arféqlmyéuprh@gaor@qylene glycol, a

sugartrclugai albolﬁkﬁl g atid O ibae ac@é%%&iﬁ{d % eé@dii’sﬁéf%eﬂ{o s. Protected
r ot ei g‘? i neered nutants are incl

enzyrigsdpey BT REIE0 (e B FRaRReRINERSH .3 6y nonym

T
iTRé ﬂ@f@ﬁéﬁg )é:gn?gﬁg%ﬁ ggtgb Havehgcﬂidiﬂ\'ag%% (aﬁxi g!) gn'ﬂ f%ﬁ“rﬁsge.g., a bar,

a tab‘?%écﬂ%’ﬁ@f £59'3avler 7 pasteion algridsAdigeRioietergent mgye be aauems, typically

contaihingap&ao 76-% waltérhdhn- 3@'7&%!3!9@ QSI?Ieﬁ’cr oY non—aqueo
pseudoal cal i genes (E 72), FF:'P 331
3785 detergesyt GP@ethqr@rnpr@w o3 9} mOF!3 Sl#ffamﬂréswdmh may be non-ionic

includMg 4P Sarilor ShibRAE andlr cationic and/or zwitterionic. The surfactants are
typically present at a level of from 0.1% to 60% by weight.
When included therein the detergent will usually contain from about 1% to about 40%
-37-
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705 (WD 95/06720 and WD 96/27002), P. w sconsinensis
(WD 96/12012), a Bacillus lipase, e.g. fromB.
W@ iiti1h§782 (Dartois et al. (1993), Biochem ca ePCT/DK2004/000400
Bi ophysica Acta, 1131, 253-360), B.
of agt aripe Hrasiont isueh @sPlinegr aduBPFerasuliongientlphe-oefigsulfonate, alkyl

s g B SHISh gt EEPI AR,

fattyzﬁswd methyl esterpglbylq osalkenyRsEiEIQID ongoaps6/ 00292, WO

ov Bt feiudtd \?%%%ﬁé?&@%r% b8y ol 9"2‘?'%%‘%5‘]0 2 to about 40%

of @al perxioaied/ surfagtand) suebl wrfe elsobed ofthbdater | abmdphenol ethoxylate,
alky%Hgng&OSIﬁ 'ﬂk imEHS EnfiAddx en%qjlcﬁx&/%mgofat rgéu‘f' tha]nolamlde fatty

eer ed tants are i1 nc
acid JporoediasioRMige, oy syl wtyaaﬂé@mild@ntDWGadyl Nsalkyl derivatives of

| & train of B. licheniforms, described
gucﬁ%ﬁn&%réﬁgjgt ‘I%n @B 1, 296, 839. Exanpl es of usef ul

amyhegetergané maw/ecomwn afﬁ53%d>é@dat¢ree|ntuhmnm QADEBAIhg gent such as
zeol19e4/ E@ %ésbhﬂy%)hﬁ?héé;?;{l’ 1 % \M?ngty 4(%4@041ate63%ﬁ e"%lt h%rilétrrllgcetic acid,

I'n"ohe Or nore
ethyreoecﬂlemin@get@@gettq acid; d@Bh,ylezetna&ﬂ)ﬁapem’(aepetibled,12I8y|- bB3Jkenylsuccinic

actdibicigficatddr ekl shides (e 56 TR0 ™ Sl tabi

cellhell adsdergemic| ody t bosprisel lbaet eoii aimave fpoigakrs. Examples  are
crs i A HUEA S Bt ] o ShATL B o
polyimylputidised-oxids, WO OiDinioazus), Rﬁf}idam@léte(w(bmﬁ és opolyacrylates,
maid eI odiB ek B B pRERBete N SR cobp it ™

prﬁb@detér@mrbmméﬁumrﬂalhaa blaami@systémcwhlbmmﬁyhmrﬁpnse a H202 source

o IR B AR I, M 8 08 plomin s
activatod sWh aS%@%WIetEylEﬁaﬁamlablqr romahafibxybestdridsali@Bitad Aternatively,

|
tne tilifnPorfeteRngt raBP i anybRegle P1F 26 B8 Sl BfR pssdlohe tpe.
deflos Ehadnd(s) RN deddg &‘&7con’:br?s[ﬁ053ﬁthe'3mentm %f/ lbél?ﬁ@olhzed using
er, exa ul as

WO 98/ 08940 S are
com QP8 S0l S553% o RRAURLFIELE PPWBN ANGPbBEIEpoloa sugar or
sugab altoRdlplactifSadid Asoficibid, ddS borie BRidbdstivatifle, Xy, 783 ardrhtic\Werate ester,

[ 24471, 07 d p
or a BE?'B" Pa@g&?%sf ﬁa% e s @rwiqaf&w@ge@m@wd #8d $he composition

may bédfd)r_mﬂ@tédl%&eafrlb@é #nd.g. W@igm 979 arff Wiolopab7@y.i gi n.
m a/ dified or roteln engi neered nmutants are
é% GEED |18R0 epntail} Qe Icopwlina setargenidngrgdients such as e.g.

fabn@%blﬁdﬂldi@wmcfddm@ Slay, lfﬁé’fﬁ boRstrs f§u@§1sﬁppf‘és§@rrseﬁﬁm c&%jslon agents,
vari apts thereof as those described in WO 9

soil-jpp %ewsaﬁml SR "§dPRASHioN agehis, @é@%rt@@iﬁnc&@fyﬁﬁ(@b brighteners,

hydratRapebainisH iHBBRLrk Mordpei@Rsgent  conposi tion by adding
15 segar ate additives containing one or nore enzynes,

ort F5yatRIBFHY CaniestAAtAS &had dnifhe JaieraeBieamERIsHipng|any gnzyme, and the
antlrﬂlé}@&ﬁl SINPETBSes of tHE IR ARIM n%?qietdd\éi@d o aﬁ Bf 8hﬂf’@d?Fe%B<5hdlng to 0.01-

a separate additive or a conbined itive

100 '['5‘@ éfcﬂwmatpé@e'@ Rer likgy of washrligeds: eprefarabiyq@ 08:10amg] ajrangyme protein
per [®rCof m%sﬁflﬁbﬁreqnorgeﬂréf%%v O&ldﬁh@ Ufeerfzgh@ﬂrafefrppér R&€of wash liqour,

ar anul at es, part i cul dr non ustin ranu
and mpﬂ@ir%fgrabiyrp 11damg Pt enzymesiralsin perditeriof wabhklSgousr

s|tHd Arifnicrobial polypeptides of the invention may additionally be incorporated in the
detergent formulations disclosed in WO 97/07202 which is hereby incorporated as reference.
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20 Non-dusting granul ates may be produced, e.g., as
di scl osed in US 4,106,991 and 4,661,452 and may
wopitoosrst y be coated by nmet hods known in the BE€T/DK2004/000400
Exanpl es of waxy coating materials are poly(ethylene
ofo@pre@e@fdnmréloop@ft&r@ﬁhgﬁaﬁ@g@ V¥ éhe fatip@novgxempiasamhich should not
be cAMRbrBbd WE gt tRE sdMRbr iR BOGHRN_et hoxyl at ed
ecé}ﬁc%n@ pﬁgr{gﬁsahavfn from116 ton50 et hyl ene oxi de
units; ethoxylated fatty al cohols in which the al coho
ins from1l2 to 20 carbon 25 atons and in which
EXA@'EE'F? are 15 to 80 ethylene oxide units; fatty
al Coéroicgls fisad ps dwiffess anddsubstrates wene dommengial products of at least
[ erides of fatty acids. Exanples of filmformng
mag%gég%%% materials suitable for application by fluid
bed techniques are given in GB 1483591. Liquid enzyne
ations may, for instance, be stabilized by
EXA@E@E?Q a polyol such as propylene glycol, a sugar or
Cloninig géntpréd siananid, adtiaity evalwtion oban bntirmicrabidl gorpestidei (Tgt1t) 0
establ i shed nethods. Protected 30 enzynes nay be
prepared according to the nmethod disclosed in EP
Clonind &f glrithetidgerdadneddiagiCatonposi ti on of the invention

ga%&?g%rirt’g pi&é.*c%ﬂﬁ%’ Exp]{nﬁlrc]:tﬁg)ieﬁ rgglypggtﬁz{el g‘%ﬂ géég I|qala§rai§ Ifc(?rt antimicrobial

activwkﬁb(?ﬁa;@nfa Smyhdtie @éneoewu§,méqep'(seal balowc and anddrieg it the expression
vecto??p@%&ﬁ?tg?BIQ%g%@ghg.g.sﬁqo%%%i%%g&gan% %ﬁ}u?q?i:{;hggggc?fycsélly designed

oligoftidléctriea (iPdmemhirgiPriragr2pe non-ionic 35 incl udi ng

sem - pol ar and/ or ani onic and/or cationic and/or
zwitterionic. The surfactants are typically present

Syntf@dticiyene\edbodihg b@@lﬂquECﬂ-ID’/NOWdi}Q% by weight. \Wen .
i ncluded therein the dete %gnt will usually_contain
GGC {Gm-aBo0t 1684 & apbit %65/0 ST 064 108752°C ARG ARA

¢ RCT/ DK20R4/ 0004@0 oR ark ankoni T suwfa®t ank such & K

i near al kyl benzenes ul fonate, al pha-ol efinsul fonate,
y S t f a

ATT gitc}léo??gu cg?%[,% %é%o%%%%ﬁg:aggnéﬁﬂ?%ﬁgrg, bgﬁpﬁﬁ sul fo

I fGatt® ackd methyl eBterl aRkylI orlk al FenyPsuctinic
acid or soap. Wen included therein the detergent wll
usual ly contain fromabout 0.2%to about 40% 5 of a

Primefd {SEGhIPcN@id'act ant such as al cohol et hoxyl at e,

arTASMRERhesec@lieX ¥phatencar! kybpabddy e@sirdeacan GARGATTGGC
et hoxyl ated fatt

al kyl di net hyl ami neoxi de acid
BPATRAARISE, CPAFARPATE. ARANSIRIOIh SROTRTERE cccoTaceTe
cacyralaytrydr oxy al kyl fatty acid amide, or N-acyl N alkyl
derivatives of glucosam ne ("glucam des"). The
detergent may contain 0-65 % of a detergent buil der or

Prim&@nBEeXiDWgogggnt such as 10 zeolite, diphosphate,

e AR RO R SERERA G SRERRAPL alEREPie cprrrrors

CAGEOTATGICeAARATNISt TCARCATNTSN GaacRtdAsGacClTCab®yd -GAOCCAGCAT
CTGA@J pyl succinic acid, soluble silicates or |ayered
siTiCates (e.g. SKS-6 from Hoechst). The detergent may

conprise one or nore polyners. Exanples are

Bt | A/ i |
S RSFTE 5 4185y DR 5L R0 e s
us tgpaloye \thia \dyptheticigese Msox fusion cpmstyiC impETMidatetarelard procedures as

descﬁ%%ﬁ@ﬁtﬁeﬁ%h%&g&égﬁg\évgl%qdﬁa%@%gigfgﬁ%ﬁc;ﬁ ;A>I/I|standard protocols have been
descridchelsewihert éBarabnplok cFridsdhg and Mainjatier 089The det er gent

may contain a bl eaching system which nmay conprise a
H202 source
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such as perborate or percarbonate which may be
conbined wth a peracid-form ng bleach activator such
wa@sgootavs7ancet yl et hyl enedi am ne or PCT/DK2004/000400

nonanoy!| ox benzenesul fonate. Alternatively, 20 the
Trangioppatignandixarassiomof Catinit Eseoliper oxyaci ds of e.g. the

a”RQ@omblﬁérﬂepET)ﬁ bIUES rfleang%ﬂﬁed e nZ-é’ l”ﬁ‘ﬁ%bll?é 2k Moscribed by the

det erg ent co osition of the Inventi
mangfﬁaﬂymn(&le@ qes)-riYasreigrivasrepared bmcabprrapzlvmgc:algmnss(alAGEN Inc.) and

uen8ed byPalk | .
soqu@néied bipaRBiK Sifibn iy BERGHILERT Hetfi prflerd|PHffiES gna Brimers):
boric acid derivative, e.g., an aronatic borate ester,

pr,m@,r3 (@E@i"@“ﬁdbﬁ roni c acid derivative such as
n¥ Fg(?en boroni c acid, and the conmposition 25
TGC%)‘;’TI% CFﬁii #G&GCas described in e.g. WD 92/19709 and
WO 92/19708. The detergent may al so contain other
._conyent i onal_ detergent ingredients such as e.g.
P””“F%t(%&@ IO %®-oners incl udi ng clays, foam boosters,

ACCHUASTSUPITE@ISAmge anti - corrosi on agents,
soi | -suspendi ng agents, anti-soil redeposition agents,
dyes, bactericides, optical brighteners, hydrotropes,
t a?lasraia wa%ftré?isf&ﬁﬁed iPE. B BLUABES 288orking 3 tRd nﬁhﬁﬁa%mrer (Novagen).
tenpl ated that in the detergent COI’T‘SOSItI ons
BaCt%WZVﬁ{? cufigtechén L gnmﬁﬁ*ﬁdpd%pﬂb%gﬁ)Iayﬁe'pwfﬁb@amf pltom synthesis was

lnltlateﬂ\b?nt hngIPT@)(IsB@roﬁﬁd&% -DOT Kb fAERH) arfb%foregslﬁe\cgp% MSufsCof induction,

1 enzynme proteln per ter
bac"qr'?d{%ﬁﬁ? ha'ﬁ/ﬁ‘étﬁér rentypPrendest ind/thyvabime huffersA OB Fris-HEt, 1 mM EDTA,
100 ﬂnM RECHTpHV&S lankdi F}QéH b &lyper %fsﬁ]pﬁlghymgﬁ)& nq’Bé(]'? I%?ultmg pellet was

proteln our

washﬁql g%ll@@ irujten 81(55 g delﬁ l-i_QI,zy}mNbElaTéJ B5HTritbnXd00pf00 mM NaCl, pH
8). AN‘@féhdéﬂd%Hfocol%ﬁwa@E%e@ﬂtqe% 0L S wRPL X@%ﬁérlo%ﬁs ﬂt{gcﬁ e Maniatis,

i nvention nmay addition e 1 ncorpora
19894 et ergent fornmul ations di scl osed in WD 97/ 07202 whi ch

I's hereby incorporated as reference. -38 WO
2004/ 108752 PCT/ DK2004/ 000400 The present invention is
on 196 Latcfsom By ng exanpl es whi ch

S I sca e of
| | ﬁ@gnﬁtélll%‘tﬂ%sul E}Sﬁ‘uégé%g%@ﬁ,luca 1 ug&gg gd UFHeS @clgﬁla)n bodies. To
liberatgy e paplide fiene the rifr ision parten,c tisidofydrblysieasés performed on an

engmé@r@g F@Bas‘ijt  infrBRL R Jrerglr%{w ﬁ@leﬁrgfes%éﬁ&pgg%% .Jaclusion bodies

tivi eva uat I on of an an
were (@gus_p)endgcd) irCI18Ai myy! sodigymhosphate deide2. 8N eandiim@ib&aidlolemight at 85

e, A0S AT i L o v

neutraliged hy eidingdne midssodiude plicspaatedbHvi2. 3)nth orieetd SAtUrakAhe peptide,

e gl FEPSESBL Tl 55 RT3l BAER L BGim) st

peptldeeswgmeaonfmedl i ponuaseapectesndtlyr i aver | fam@dr Prlduﬁﬁéo?) by standard
ncoding Catl (SEQ I D NO 70):
Chr°m§¥d§i% SRRSO AMG AAG ATT GGC AAA AAG CTG AAG
AAA° GLLRRLRKKI GKKLKK
Antimicrobial activity by NCCLS microdilution broth assay (MIC & MBC)
According to the NCCLS guidelines for susceptibility test of novel antimicrobial

compounds, we found a broad spectrum of activity of Cat1 (Methods for Dilution Antimicrobial
Susceptibility Tests for Bacteria That Grow Aerobically; Approved Standard-Fifth Edition.
NCCLS document M7-A5 (ISBN 1-56238-394-9)). The following bacteria strains were
susceptible to Cat1 (MIC<64 ug/ml): Bacillus subtilis (ATCC6633), Micrococcus luteus
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20 ATT GGC CAG AAG ATT AAA CCG ATT CGC ATT CTG GTG CCG
TAG | GQKI KPI RI LVP Primerl (SEQ ID
wm()mwszzs ATTATTCAGA TGCTGGATCC GGOGGAAGGC ORCIZPRAGEEN0400
CTGCGCAA GAAGATTGGC AAAAAGCTGA AGAAAATTGG
(ATQSE%’é&AG‘&fﬁPhﬂAmmW@mmr@@w 7mw®c@mwmmsmzsm)

T e

coli GAGEM 9T  ERARTTRTENTUaEET RO 0SS BoACH2 COTERRBOBED SM9220)
AT f

and F?IW# gm@Zase s%lgfé(lg}jv\n\ﬁ nI/C 8& [ ena I‘Q% in a similar
rangggndisating thaidhe activity of Pathiebactegeda. as a f usi on

COfpSAa#edr da%p%%‘:r?’ hd ?é&ﬁcaﬂf@é' gfl\gétq ‘éﬁgrﬁ r%ﬁraﬁdaggainst a variety of

descri bed e manuf act urer
micrehid, straing rel%\tamﬁdgrr wophd)tlmfediQﬂShAserebenamended;om ithe chbove-mentioned

NCCERSBHE Uk SR T DR AM R s e e

concenifatiendeypd wrs @2tug/inh Theaesults Red eblbi Inehoty thE Gét1b$ aVIﬂSad -spectrum
; i b ribe
a““b‘d'“@B?@Sé&&%r@%q@ega%é‘ﬁé* R Yo BT ug6 & and Gram-posive
bactaniaspr ep M ni Col unms (Q AGEN Inc.) and sequenced by
aut omat ed sequenci ng using plasm d specific priners
(Primer3 and Prinerd4): 5 Prinmer3 (SEQ ID NO 74):
TablerGCTA GTTAT TGCTC AGCGG Primer4 (SEQ ID NG 75): 10

T o AT Dlooc pal + ok npad | n—E
A

ACCGT—AGH TG CEGCCEeATEG Plrasm—d—was—transforhe

Microhial sfrato DE3 according to the AEGCHact ur er ( MID dagm)l)

a wer.e cultivated{In CB_NEAla tO 00-0—8—ard

Pse"@%rg?ﬁﬁsr?a?ﬁ'fgﬁ?‘?ﬁ ein synthesis #63 initiated by 4 nM

Staﬁ/ﬁmo&@cgw&@/wg@@a D- Thi ogal gggppyr anosi de) . Ygon 3

haur o r\ |n ||r\+|r\n 1'-_\ h ‘rt_gr_l,_a_we_r_e_hnr IPQ"'P(‘L

Stania/lMOQp@awwsﬁlSA/ 10 vol une bufobeg9 A (50 mM Tri g2HCI ,

DTA, ., 100 mvirNaC—, [ pH—8) andtysed—by pressure

Sfa@y?ﬁ%%sc?ﬁ'%ei@ts’os nBar). Result 1%¢f%el | et] was wekhed

' B (50 mV| Tri s- 10 mM EDTA, 5%
Stre%WcS@cds'bn@Htanﬁfae ( il oM @1%” <tlandar %

Stermtrppb@nbmsrmalér)maian descyi bed erkme,v\here (Sarrbrook N

~t+

sch,, and vanrt atTs, 198920 Purificatton—of—Catd

I
ESC%’(? 2% col i incl usi on bbdi es 3322pel | et| resul t1-fg

Streﬁfo?d%b@ﬁ gg purl f| cat| on co%% ned purified 15

Bordez‘ellalé)er:)l;‘crl‘wsepz‘/;a‘ac 14064 0.5
Klebsiella pneumoniae 29995 8
Acinetobacter baumanii 49137 8
Citrobacter freundii 11811 1.5
Morganella morganii 21116 1.5
Micrococcus luteus 9341 0.5
Streptococcus agalactiae 624 16
Aerococcus viridans 700406 0.5
Clostridium difficile 43594 32

MIC values under different test conditions

Minimal inhibitory concentrations of Cat1 were also determined using cation-adjusted
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i berate the peptide fromthe KSI fusion partner, acid
hydr ol ysis was perforned on an engi neered Asp-Pro
wa@2d0a/108782 r oduced N-terminally to the gene enchdi/D§2004/000400
Cat|. Inclusion bodies 25 were re-suspended in 100 nM
Mueligs hinign et (MHB) (rp ez migrobiath tidign aassdy.owbersirgMHBwas used with
diffe Asdi IqdSictade sUbL hiRgd »S rn n aj ned .
R Gt Pt Tebe 2 OB, B sp Ok P Sroanism wes
Pseusigaiongs eemafasa 68T em29863phat e (pH 12.3). In order to
maturate the peptide, the peptide was treated with a
gl utanyl endopeptidase | (fromB. licheniforms). The
5 Tablegt ur at ed pepti de was confirned by mass-spectronetry
and further pyrifred by standard—30—ehroratographi¢
pr ocedPHLONMOng crobi al activity by MEdugmi)
mHB1 crodilution broth assay (MC & MBC) ACCQrarmg to tie
NCCLS guidelines for susceptibility test 6f novel
MHBRL1. BmiM @zfal  conpounds, we found a brogd spectrum of
actvity of —Cat+—(Metheds—{erbi-Hutien-Antimcrobial
MHB = B@lgﬂ\émg bility Tests fof Bacteria Thaté G ow

gr ; Approved Stang@ard-Fifth Editjom—NSEES
MH nrﬁ@hﬁ?“ﬁ# A5 (1 SBN 1-56288-394-9)). TheP f ol | owi ng

MHBacte Huthapt $Sstums Were susceptible to Catd (M C<64

gf i) Bactus—subtiH-s{-AFCCE633)—M-crococcus
MHé)drﬂeWué'sed homapred blepd @sliz62| PCT/ DK2004/ 000200

i aphyl 0Coccus| epi der m di s~ (DSME798);
MHéﬁa](g&%ﬁé HS- aecalis (DSM2570), Pseudorfonas

MHBeﬁqutba@@?H(ségCCNSSS), Boftadel | a bronchy septica
(ATCCA6TF ) —Esehertei-a—eo+—(ATCC10536), Kl epsiel l a

pneunoni ae (ATCC10031), Sal nonella chol eraesui s
(DSMB220) and Proteus mrabilis (ATCC7002). M ni mal

Killinb ctteri cidal concentration (MBC) was in a simlar 5
_Q—Q‘H%’E—S_ indicating that the activity of Catl is
batieeate: bflalling! 6f @AATNEY deRMNAEI T MBS USRGCPEdioMofSs aeroginosa
erm ned agaj nst a vari f

f wer e de ety o
10 (ATOf} 21 4 U leoh Sromuieay oI PaReD P Inbeteont CaET (at 4 x MIC
concen@ationyEAtigitfeidht time-pdAY eselEBal diRNeSs oﬁ&fﬁgp%;%fré’ﬁdﬁc\%re plated and an

. the strains were grown in cationic adjuste
estimpje| 9foqatlp Glsh Wes Siemines (GF4HEYt The Gersdiatin Jiablen3 tirdicatel that Cat
rapidipiiis &% R@teta, wihe feas Qllé%réd[]gﬁ@l% eFl @MHVsb%{uthQ.t I 1s
a broad-spectrum 10 antibiotic wth potent activities
agai nst a range of different G amnegative and
15 Table@ am positive bacteria. Table 1. Mcrobial strain
ATCCH M C (lag/nd) Pseudomnnas aerugi nosa 27853 2
St aphyl ococcus reus (MSSA) 25928F82Zm1 St aphyl ol occus
aur edlmg SA 700609—32—St-aphylecoceys—epi-dernidis
12228 4 Streptococcus festrebni ae 10015 8  Cat1
Ste g} rognormnas martopnitita 27— 1—Escherrchra—cot
opr

Ly

259 St r eptt ot occus"pY¥yenes 4543 1.5 100.000
0.5 hours 100.000 175
1.5 hours 300.000 <20
24 hours > 1.000.000 <20

Antimicrobial activity by Radial Diffusion Assay (MEC)

A modified version of a previously published protocol has been applied in the detection

20 of antimicrobial activity (Lehrer et al., (1991) Ultra sensitive assays for endogenous
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10

15

20

25

30

35

Bordetel |l a bronchi septica 14064 0.5 Klebsiella
pneunoni ae 29995 8 Aci netobacter baumanii 49137 8
w@imobsrst er freundii 11811 1.5 Mrganel | a noPQEDKR004/000400
21116 1.5 Mcrococcus |luteus 9341 0.5 Streptococcus
antiraigepbigt tiokyeeptiies14 /maunot dMethadsy13T: déTs17800To@ed bacteria (10° colony

formﬁg?%{sé(ﬁ%ﬂ@e\g/%% %érf]ddc%otetloo‘r:t): %oﬁ%ﬂé?rlayn%a\éﬁegﬁiﬁy Y Slectro-endosmosis
agaroem de9’ drypdingsesoydaroth, e meM sbdiomdatospivitaceH U4, 187 degrees Celsius).
oo AMISRET r L VR R EIOTEE ETLPIONANMR) n 5 o
Gel awm?!; wah_gs@d o mel w_ajss ilsﬂa_el wnilertay atiafdser (@mersham Pharmacia Biotech,
Sweé%ﬁ!e %%@gfe% Yere Qﬁ%%ﬁ%st%\%glg's %Bgﬁ‘r*&! %at%dbaet‘ |39V&egg$e% O%%{sius, 3 hours. An

est or I'sm eudononas “aer
overlgp GG PA8Ed)on BpTatis the2platBewas dwnbated avertigi@ (Bghetiip, 7.5% Agar).

Antifeipefol eblhvey Shelend Baciing e Foearbin6d v Yo cots vas
counterstainede dyblagdihgceld smp ONHBMMI | M3Ted34(4 @-Don&h@thiddoB2-yl)-2, 5-
; ' - il L{ng kinetics The rate of

dlph%ﬁ)lltgﬁénzg)ﬂ%’%%é@ﬁf’% \A@s'észé)lé{ﬁ ‘8#“%*' ned in VHB usi ng

Ps €hid essmasveaed ginitas activit) spAGtTG 2@ 58N cembratibves aedétermined by the

' b ' e iLncubated wi.th Catl (at
NCCREPARKSR, (o TR Bc T FREVER: BErh padhies, WBfe found 1o be
suscsptible éVinohhdl Effectiee Gbntdrdrapore (MEG)<6dnughemi)e pr?tz@&dﬁiﬁd (ATCC6633),
n tjmat Vi cells det ] .

entefftaof B R A citshd) Ipiaptan doiehS REELESR 1), sqnlobocous aureus
(ATAG29787Y), [elaprgddoertes epldehmidisn@SM B8N IENetOLE@N fackals- (DSM2570),
Pseu&h%%gs ?égrorgr]]inno%ta e(iTc]cl_i?E@?S', %o%éd%%rynchigép%a ?R%ro%m Eschericia
coli (ATCC10536), Klepsiella pneumoniae (ATCC10031), Salmonella choleraesuis (DSM9220)
and Proteus mirabilis (ATCC7002).

EXAMPLE 2

Evaluation of antimicrobial activity

A range of synthetic antimicrobial polypeptides were expressed in E. coli TOP10
(Invitrogen) using arabinose as inducer, as disclosed in Example 1 of International patent
applicaton WO 00/73433 (with minor modifications). Expression of the antimicrobial
polypeptides of the invention resulted in growth inhibition of the host cells.

Briefly, fresh overnight cultures grown in RM medium containing 0.2% glucose and
ampicillin (100 ug/ml) were diluted 300-fold into 150 microliter of RM containing 0.2% glycerol
and ampicillin (100 pg/ml) and different concentrations of arabinose (0, 0.01% or 0.1%) in a
microtiter plate and incubated at 37 degrees Celsius with vigorous shaking. The growth curve
was monitored by measuring OD450 using a Bioscreen C Microbiology reader (Thermo
Electron Corporation) at intervals of 30 minutes for 14 hours (see Invitrogen protocol of the
pBAD/glIl A, B and C vectors catalogue nos. V450-01 for buffer and media composition).

The percentage of growth inhibition was calculated as the end point OD measurement
of each sample divided by the end point OD measurement obtained from cells containing the
control vector and multiplied by 100. The formula is the following:
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O hours 100.000 100.000 0.5 hours 100.000 175 1.5
hours 300.000 < 20 24 hours > 1.000.000 < 20

WO\R08IsDbi al activity by Radi

al

Di ffusi on AsBREy/DKMET)N00400

A nodified version of a previously published protocol
20 of antim crobi al

hasagda Qippbiatk OD t h
ﬁt’rc‘fl'\fgi‘,tdr@lb T Wlamk OB )

r endogenous -42

1-

ection
991) U tra sensitive assays
2004/ 108752 PCT/ DK2004/ 000400

wheralriblank Ommbaéspnmbym@tbe@@@f an bmptylwéll Met hods 137:

(P 77 BB oo TRl

in TabtesMeISemdra) endosnosi s

agar ose,

prr&%%”é Hthe

ay A9ars:

F{i'\/%ﬂants are listed

O 03% Tr yptl case soy

broth, 10 mM sodi um phosphate, pH 7.4, 37 degrees
Cel sius). Suspension was solidified on an | NTEGRI D
Tabl¢’¢tri Di sh (Becton Di ckinson Labware). A 3 mm 5 Gel
Punbhbl VVU.O uocd tU IIu}\C hUI e:‘ 1 II hC UIIdCI I U. U.I UOC
( Aner shainoRigit seatieac®di ot ech, | Séde ﬁ?fowiiaanlwblégn we@@wth inhibition
added to the hol es and i ncubaf etP af 3Bt 0e%s using 0.1%
Cel sius, 3 hours. An overlay|W& pourasgbinpset op {andarabinose
the plate was incubated overnight (LB @4 . 3% (%)
Agar). Antimicrobial activity was| seen @8 bactérial (%
Gmmhze.akkmmmscgamumm wel | s.3 Li ving gglls was 64
ocaorint Ay 10 4 A NMNET /"_) I
\VAVAURREY CI OL al IIUU lJ aux.H II LU LILIL L TTIvE 1viT 1 \
GLT—@RDR%tTWItIWIé@KFKQI%%VPZ 5- 1(4 d phenyf® et razcl i um 100
d Thi s y revegled simrlar
GLL%%?QKﬁ L\’/dlélbect P‘yLanlgir'l oncentra?ons as g%term ned bv100
GLIIRIR@RRKE@I&I@{F@DQQQbLI(meADaI a@r aph). Tbe fhlol | awi ng 100
ﬁf‘f Qrl 1 Cr\Qf‘l faYal \A QY O faYlilal t m c‘llor\r\r\f I o
GLI@%EKWK@W@WEHW&t rati or7 (IVEQ) <6Q3 pg/ m): 100
633, NTErococgys nirae
GLL?%%BE%‘%‘?%%W@%A?% |t elis & ATCCo3431 100
GrRERREARNT G@oetausoRuketsI T (ATCLC2973|7), Stggphyl ocgccus 1gg
epi-derm-di-s—(DSML798)-—Enterotoccus—faecalis
GLLKBEREBYEHKLKIRSEHABIDHES Faer ogi nt&a (ATCCQ3853) , 100
Bortadei {3 ]| a (ATCCARI7), EScpericia coll
GLLPK?M%%&F%&ngﬁ{I&%DneUm)n? e (AT 031), 99
GRﬁ@mﬁﬁ@éé@@@@be&mmmp( DSMD229) | and Pggt eus 99
L myrabilis ( AT("("7ﬂﬂ’)\ 20 EXAMPLE 2| Eval yati-on—of
GLL@R&WRKE@WI@YG@MK%RISLVR range 63 synthefbc 100
ant i1l C DI €S Wel e, eEXpresseq i E Jcoti
GREFEBR {'L?PKVI%JIIPE'SIE%@?J@" g ar abi Hose as iﬁ%lucer, as 100
GLL@'R%QkR%Lﬁ(F%@M?RI&ﬁ I nt er tj onal _ ten_t 25 100
nnn Lcation WO 00/ 73433 (\M thlim nor modifilcation c)_
GLLERp.REKSRmWFGQKéKamIImPcr obi al 16 pol ypep% des off the 100
vention resulted T growt i nhi b tTom of—thetjost
GRL@@PWEKI%?KWYQPVFWI% er ni ght 7¢ul t ur es®r own iln Rv 100
medi um cont ai ning 0.2% gl ucose and anpicillin (100

Tablé 8

ntai ning 0.2% gl ycer ol

/m) were diluted 300-fold into 150 mcroliter of RM
and anpicillin (100 pg/m)

01% or

gncl’o di I\@ﬁ{ Elq SQIeREL rat i ons okear BRI NORSAHiBio?-
.19 ID using 0.1%
NO: arabinose
(%)
GLLRRLRKKIGKKLKKIGQKIKPIRILVP 3 53
GLFKRLRKKIGKKLKKFGQKIKPLRKLVP 18 94
GLLRRFGRKIGKKFKKFGPKIKHLRKLVP 19 91
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30 microtiter plate and i ncubated at 37 degrees

Cel sius with vigorous shaking. The growth curve was
wOormit1e8762z1 by neasuring OD450 using a Bi oscr eePCTIDK2004/000400
on Corporatiqn) at

hArrnhinlngy reader (Thprnn El ect

GLRRR(FBRKHBBKM{KFMMKBURK‘IWH or 14 Z@U

s (see7Ilnvitrjogen

protocot the BAD/ ||| A TBang—C—vectors
GLW&FBB%%KWGL'W%BL@& for buffét and melfa
GLﬂ%%@R@ﬁiéK@ﬂﬁKY.EE%Kﬂﬁﬁﬁ@ﬂiage Df o gr pwth 18RI bItign was

calculate e _end point QD HWeakurene 35 _qgf each

GLERRWBKEIGKKMKKE&Q&VKAhEIEMHj poi

1t23]3 measupgnent

UUl =) IUU | T_UTTI bUI I s_cont d.l LI

CLIRRFERIT G 55 P66 KNERE-Yor nul

—the

At | +
cont+el—reetor and

h %% [ he foPRowi ng:| -43

GLL%QL%QQ%I@@.%%QR@HDW/ 000‘?]9?5_

X100 control vectar

C1-

| ank

sapgpl e OD|-

wher ¢

GLLRBIFEGRKI @IXFKKFGPES mmtsmzo t he

Gy of an egpty wel

The

amno_acia sequences of —Cat-I—and—setected—+nproyed
CRIGRLRREIFEKLFEYCRRL EATREYE st ed| 2 [Tabl es®a, 5 and 6. 5
GRFE%%E nce §H Y owth hibirtilon
S ont %ﬁ%@)‘%kﬂ%ﬁﬁ?ﬁm Q g%/o usi ng 87 0 o
GRFRRHBKWPM‘GQMDKELI{%VH\A 29 95
SHERRERKKHGKKEKIKH-GOKHKPHRH-P-3—63 64
GRI@EEWEWW@RW TAPRKL VP 43C89 100 95
CIvoRE Heer s [LVP[ 5,94 100
R RS TR R KIKBLRKL VP 2 100 %
GLLERL R RMKrRKELEKEBQIARNMPRI LVP| 7393 100 g7
GEEKREGRKHEKKEKKFGOKHKARKEVP-8—97-100
GLFWW&RRFWWPH LVP 9836 100 91
| CRRLVP 37100
GLFRREL g T, &
% %ﬁ KP%@LRKLVP ]% d2 99 92
GLL@LMMF@KG&KF@&M@RI LVP 1325 94 99 g5
GEERREAWRKH-CRKKIKYOOKHKALERKE VP13 96100
GLFW@KR@RW@I\RWPH LVP 136 94 100 95
3 KK RITV 6 100
R € M= S MEA Sﬁ%m- R VA T do 100 ¢
GRI@Z@E&@W@L@KE&%MMH LVP 1ag 94 100 gglabl e 5.
Ar-re—actd—segquenrce—SEQ-Gowth—-nki-bi-ti-en
GLFRRFGKKIGKKLKKIGQVIKALRILVP 39 95
GRLRRFGKKIGKKLKKFGQLIKALRILVP 40 95
GLLRRFWKKIGKKLKKFGQKIKPLPKLVP 41 926
GRFRRLGRKIGEKLKKFGQVIKAIRILVP 42 95
GLFRRFGKKIGKKLKKIGQKIKPIHKLVP 43 76
GLLKRLRKKIGKKLKKIGQOMIKHIRILVP 44 93
GLLRRFREKIGKKLKKYGQKIKHLRKLVP 45 79
GLFRRLRRKIGKKFKKFGQKIKPLRKLVP 46 96
GLFRRFWKKIGRKLKKIGQKIKPLQILVP 47 79
GLLRRLWKKIGRKFKKYGQVIKHIRKLVP 48 97
GLLRRLGRKIGKKLKKIGQKIKAIRILVP 49 06
GLLRRFRNKIGKKLKKIGQKIKPIRKLVP 50 92
GRFKRLRKKIGKKFKKIGQKIKDIRKLVP 51 97
GLFRRIRRKIGKKFKKFGQVIKPLRKLVP 52 95
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10

I D using 0.1% NO arabinose

PCT/DK2004/000400

GALLRRLRKKI GKKLKKI GXI KPI RI LVP 3 53
W@OLROKRLRBKI GKKLKKFGXKI KPLRKLVP 18 94
KI KHLRKLVP 19 9 -44 \WD
CRPRRUFRIUGES RKPBTONDRINBLLIB0400 | 53 | 84
[ CRELKKEGO IKFLKKLVF 20—9
cLETRRRIER ﬁzﬁl? RKLVP [25494 89
b RERES SR IRAGRIRIA R LVP 22,0
_EEGEFRRERKKngglwwlnrllkAIDIIVD ?%5 1 79
GL@&WKKW&RKNMRI LVP (24692 94
RREI GRRCRKRI-GOKT KPERREVP 12594
L R R RRE CDRF K RILVP 2879 95
GRLRRLRRKI RKKLKKYGKI KAl RKLVP 27 96
Tabl RRFRKKI GEKLKKI GQVI KDI RI LVP 28 95
FRRFRKKI GKKFKKFGOM KALRI LVP 29 95

GRLRRERiGKI I%XFKHI Rl LVP P Growth inhibition | Growth inhibition
G.VRRFRRKl%g%‘ KAl RKLVP Cg D™ sing 0.01% using'r(‘) p O'A)
GLLRRLRRKI GKKFKKI GQVI KHLRKLVP 9 rabinose ong o1
GLFRRLRGKI GKKLKKI GKI KHI RI LVP 1l
GLFRRLGKKI GKKLKKFGQVI KHI RI LVP |34 9P (%) (%)
n WAL DI 1 \/ QL. O
GARNFRARNF KAERHP o ) I k'
GL@FE%%@%%W KR LvP |36 95 65 68
REKHERALIRKYGPKT KALRKLVP | 37, 9%
%m GKKLKKI GQULKHI RI| VP 3%996 93 100
GL RBRERRK BRI KBRKIERK| GOVl KALRI LVP| 389 95 85 99
RRECKKI GKKEKKFEOEHKALRHEVP 4695
GL@ R v%%f FEKEPRKFGOKI KPLPKLVP| 481 96 89 08
kR KKFGVT KATRI LVP[ 229
GLLQREB@EQ(KI TR GOKILKPL HKI VP! 4% 76 94 98
GLIGRLKRK RKE(IBRKITKK| GOM KHI RI LVP| 4ds 93 95 99
FREKI-EKKEKIYEOKHKHERKEVPH45—79
CLFERE REFAHNLEREARKFGOKI KPLRKLVP| 48+ 96 92 99
RV KT GOKTRPLQ CVP| 47 79
GLF%E%%E\AKKI 1R KYGOVL KHL RKLVP| 48 97 91 99
CLLGRLERLERIKTEKKAKKI GQKI KAl RI LVP| 4% 96 92 100
GLLRRFRKKIGKKLKKITR 67 90 100
GLLRRLRKKIGRKFKKIAR 68 91 100
GLFRRLRKKIGKKFKKIAR 69 86 99

The results shown in Tables 4, 5 and 6 indicate convincingly that all the tested
antimicrobial polypeptides exhibit strong antimicrobial activity.

EXAMPLE 3

Antimicrobial activity against bacterial strains (MIC & MEC)

The antimicrobial activity of the polypeptides of the invention was analyzed using the
Microdilution Broth Assay (see Example 1) with Mueller Hinton Broth (MHB) media. Four
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different bacterial strains were tested in this setup; Micrococcus luteus (ATCC 9341),
Pseudomonas aeruginosa (ATCC 27853), Escherichia coli (ATCC 10536) and Klebsiella
pneumoniae (DSM681). The amino acid sequence of the polypeptides and the Minimal




GLLRRFRNKI GKKLKKI GQKI KPI RKLVP 50 92
GRFKRLRKKI GKKFKKI GKI KDI RKLVP 51 97
WERERRIRRKI CGKKFKKFGQVI KPLRKLVP 52 95 -45 WO 200d1/h88003/200400

PCT/ DK2004/ 000400  GRLRRLGKKI GEKLKKFGOM KHI RI LVP 53 84

Inhikiory-eanery aerR IMISMUFearaVMoKaingis presented in Table 7 below.
ALLRRFRKKI GEKFKKFGXKI KNI RI LVP 55 79
G.7LRRLRKK| GKKLKKI GXKI KPI RKLVP 56 94

Tablgy?, RRFRKKI GKKLKKYGOKI KHLRI LVP 57 95 Tabl e 6. Ani no

acl d sequence SEQ G owf I nhr brtTom Gowt-h——nhi-btt+on
ID using 0.01%using 0L1 % NOQ arabi nddE (BgABi nose

(9 A aciehs KI' GKKL Hilidr&d6b ISP AlekditnonabP B8herichia Klebsiella
GLLRRLRKKI GKKLKKI AR 59( 93 1x&f FRRIgKBK: CRKFKKYAR 60 pneumoniae

85 99 GLLKRLGRKI G<KFK<§QI3§§9]3 9| 98
Gl | RRERKK] GKKLKKI AR 62 | (AR RRKGCKARRE 14936  (DSMB81)

GLLﬂ&.R@EIGI@LER%QRKi@ﬁiK{Lﬂ“I AR 4 92/ 99 4, 3 32-64
REKRKIHEKKEKIKHFAR—651-94—99GLIL KR GRKI GKIKLKKI Are 6 -
GLL%"WW“@E‘ET&@FE%P@%_ KKI TR267 90 1006 32

LAl RRKLETRRRRELAR 68| 0T 390 GLFRRLFRKIC KFK*&%AH S
1

QL: 90 Thle roelllfc thl\lnl ih Tablles A 5 Hﬂ{d 6 dlC te
GLL%P&RWW%IFT}FM hat all fhe Bested 5 al’&I mi cfr obi aé 32

crL R l¥RERRKL S EXNI DI T Sfrong antimcrgbrat activity-
EXAMPLE 3 Antimicrobia gl vity agaPhst bacted al Not tested

GLL@MS?WKQMI@R& MEC) 10 The eantinicrobial activigy off 3544

The potypeptides of the invention—was—anatyzed—ushn
the Mecrodilution Broth Assay (see Exanple 1) with
S Muel l er Hinton Broth (MHB) nedia. Four different

b&meeéﬁtﬁhlcﬁb af‘ aBvit)S cﬁ%ﬁé@&%ﬂdgst Eg@edset ug@ was also analyzed in a

M crococcus uteus (
RadialdpifiggieroAasqyATes Exashs) 1) Esiod ainichl e?orttmldns( M@(Ba&@ﬁ&@trams were

teste@M i %@ﬁf ét eh E"&U?sna%ef}e sgu il\/BS,l]:.%%’ lnloopzé. The amino acid

sequence olypep
sequence of the polypeptldes and the Minimal Effective Concentration (MEC, microgram/ml)

10  obtained is presented in table 8 below.

Table 8.
' . MEC (ug/ml)
Amino acid sequence
Staphylococcus Escherichia coli
carnosus Top10
GLLRRLRKKIGKKLKKIGQKIKPIRILVP 25 8.5
GRIKRVGEKIGKKLKKIGQVIKHLRILVP 8 8.5
GLLRRFWKKIGKKLKKFGQKIKPLPKLVP 3.8 16.6
GLLRRLWRKIGRKLKKYGQKIKALRKLVP 4.4 27.0
GLLRRLRKKIGKKLKKIAR 1.8 18.3
GLLKRLGRKIGKKLKKIAR 2 13.5
GLLRRFRKKIGKKLKKIAR 1.1 28.0
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WD 2004/ 108752 PCT/ DK2004/ 000400 I nhibitory
concentrations (MC, mcrogramnl) obtained is
w@e@saog7ezl i n Table 7 below. Table 7. M C (ugP@i/pK2004/000400

Am no acid sequence M crococcus Pseudononas

CLAMdSherichia Kl ebsiella |uteus aeruginosa coli
pneunoni ae (ATCC 9341) (ATCC 27853) (ATCCL10536)
(DSM681) GLLRRLRKKI GKKLKKI GKI KPI RI LVP 16 4 8 32-64

1. A GblyREpFMK oGkl L @Dt ERIdKtyyPoB2risity 8@ @fino acid sequence as set forth

I S R ORISR 0 161851 o R A e aimierajal actvy:
G-X £X2-B3-RX - X54- 16 d-X7 A EHRIRE-RUMK GHIK KL 148% 1 SBK 04 5- X G- 812G AL -VBP,
wher-g!be antimcrobial activity of the pol ypeptides of the

vention was al so analyzed in a Radial D ffusion
X =Ass &R (see Exanpl X, 4}, Msliardr; m ni mal coGrRtaréhs. Two

_ba stralnsvvee din thig setyp; .
X‘*'z(g{ é)'l I'dcoccus car%og{us n%'l cheri cHi®a gbﬂ#‘l GTMDT(?T E
X7 =B]€R o acid skguen&eKalr B he pol yp@pﬂdeﬁ, and the

Xio %%%i&%?lal Eggelctsl \|c/)r gentgf rcgt g’gl éNg 8%?0 ’%érb ’em8)

X MACR(LagPi ) Ani Xa =d6, IdMsleunnce St afyby IR @0 &L bisor D:

erichia coli car

Xis és_?_ L RKKI GKKLKKI%?EKI'%%@B{/% 2.5 g gwe=lork
and WRbERMEEIShKadHS aMInkdpRhé WBlyBeRidbs are independently selected from D or

GLLRRFWKKI GKKLKKFGXKI KPLPKLVP 3.8 16.6

@_LRRLV\RKI GRKLKKYGXKI KALRKLVP 4.4 27.0

GLLRRLRKKI GKKLKKI AR 1.8 18.3 G.LKRLRRKI GKKLKKI AR 2

L RRFRKKI GKKLK 28.0.-47 WO 2004/ 1 87 .

2. APQ%‘Y‘HE?%J‘FW& IMIgHOR aNSCéilV'tyACB'BPW%ﬁ”dEmHES’vFﬂ ence’ which
diffe®rByi dtitied @bstatvoamhing atids froenpe Ia&ilritgadldileeq'imrﬁé acid

o B PN Rt e

wher@ff | m crobi al activity: 5
GX X2- X3- R- X4- X5- X6- K- | - X7- X8- K- Xg- XlORK- )}%11 X12-X13

=DOIR| - K- X15- X16-%e7k¥dd-ar Fy. p; Xs =
X4—L,V,IorF, Xs=R, K, WorG; Xs =K, R, G, M, N or E;
X;=G, R, KorE; Xe=G,R,KorkE; Xg=LorF;
Xio=KorR; Xu=LLFCorY,; Xi2=G,AorT,
Z = R or X45-X44-1-K-X15-X16-X17-X15-L-V-P;
wherein
Xa=Q,LorP; Xu=K LM LorV; Xis=P, A, H NorD;
Xig=lorlL; Xi7=R,H,QorP; X =lorkK;

and wherein the amino acids making up the polypeptides are independently selected from D or

L forms.

3. The polypeptide of claim 2, comprising an amino acid sequence, which differs by at the
most two amino acids from the amino acid sequence, as set forth in SEQ ID NO:58,
G-X-X-X3-R-X4=X5-Xg-K-1-X7-Xg-K-Xg-X10-K-X11-X12-R;

wherein

XiisLorR; XzisLorF; Xzis RorK;
XsisLorF; Xsis R, KorG; Xeis K, Ror E;
X7is Gor K; Xgis K, RorE; XgisLorF;

-48 -



10

15

20

25

30

35

wherein Xl=L or R X2 =L, V, | or F;, X3 = Ror K X4
=L V, I or FF X5 =R K Wor G X6 =K R G M N

WoRr0E108787 = G R Kor E; X8 = G R K or E MO1/BKR003/000400
F, 10 X10 = Kor R X11 =1, L, F, Cor Y; X112 =G A

X10ioKofR x13 = Q RXiLisdiork; x14 = K. | XaMs Aorgk. ;' X15 =
PAHNorD; X116 =1 or L; X17:RHQorP;

= | or K and wherein the am no acids naking up
4. Tft%eolwry'%mf iGRIE 2rMRNisigeRi GAING, agid| seguerre; Mb¥shDdifers by at the

mostliwb @Fiifo aé@s fomAh® amHRERId S&yUaRYE, ncﬂ SRRt @%} NO'Z

activit r| sing an am no acid sequence,
'X1r%2f>fse?§<v '! Ke Ko Xarf o1 éer'd&xﬁa%lmﬁm&edm/ﬁﬁ
wher@iﬁi d sequence G X1- X2- X3- R- X4- X5- X6- K-
| - X7- X8- K- Xg- X10- K- X11- X12-Z; wherein 20 X1 =L or R
=korRiL, Vv, | or BB SIREr K X4 =X%=RorkK; or F; X5

- = W _ N ok, E: K
x4 |:\R|o|ﬁF8 0& GR’X@ ;I?KN;é?X%G’: E/lor g& xﬁ)Fﬂ?(Mq"ﬁBE

Xr= @R, quE L, F, CYr R¥2E;G A or Xi=L&FE R or
=X1 | - K- X15- 16= L- V- P; 25 wher ei 3= Q
X0 >$ o %AYXM = K, Xﬁ”, ﬁw‘ﬁcﬁ V; X15 %ﬁ? %:EM] Lﬁror’ D;
X1s—>a,6\fl N@DiL; X1Xa=RorH, Qor P; X1&s= R, br Qir Rind
X16_V|lfbeke| n the am no aci ds nmaking up the pol ypeptides are
i ndependently selected fromDor L forms. 30 3. The
pol ypepti de of claim 2, conprising an am no acid

5. Th%%@?ﬁdoem%égnw 9 \I/Ifua{ 30@%?&5 a'irhgmlngoa% d é%%}egg% ﬂue}t IQas at the most

( no acrd seqguence, as se
two sgpslitutionsixiglgtions and/or insertions of an amino acid as compared to amino acids 1

o 5 Sk U E A 1 oS o R0 g o rsea o
NO:5&4 is L or F; X5is R Kor G X6 is K Ror E X7 is
Gor K, X8is K, Ror Ef X9 is L or F, -48 WO

2004/ 108752 PCT/ DK2004/ 000400 X10 is Kor R X11 is |
6. Therpolypeptide ofscléinog, WhicH comipesgsoamipeddidiel ¢f 2¢ lodiISBC2ID NO:1, amino

no_aci d _sequence ers by at
aciasy 118729 s FENETR REeEo e o s e NG
sequence, as set forth in SEQ I D NO 2,
7. The polypeptide of claim 2, which consists of amino acids 1 to 29 of SEQ ID NO:1, amino
acids 1 to 29 of SEQ ID NO:2 or amino acids 1 to 19 of SEQ ID NO:58.

8. A polynucleotide having a nucleotide sequence which encodes for the polypeptide defined

in any of claims 1-7.

9. A nucleic acid construct comprising the nucleotide sequence defined in claim 8 operably
linked to one or more control sequences that direct the production of the polypeptide in a
suitable host.

10. A recombinant expression vector comprising the nucleic acid construct defined in claim 9.
11. A recombinant host cell comprising the nucleic acid construct defined in claim 9.

12. A method for producing a polypeptide as defined in any of claims 1-7, the method

comprising:
-49 -
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5
G X1- X2- X3- R- X4- X5- X6- K- | - X7- X8- K- Xg- K- K- X10- G X11- X12
WG 200&108]732 X14- X15- X16-L-V-P; wherein X1 = L oPCRPKX®4/600400
or F; X3=Ror K X4 =1L, V, | or F;, X5 = R,
(a) letl\@lng(@ recmnbpan@os,ylcehagrde@ned xvclamq;jOpqndgr gcpnqglons conducive

fOeré%{ucncfﬁ.oflﬂne 5@956@,(13)(@»@: L or F; 10 X10 =1, F, Cor Y;
XI2'=K |, M Lor V, X3 =P, A
(b) H reﬂovﬁrlngth%mlﬂ)%we X15=R H, QorP; X16 = | or K 5.

The pol ypeptide of claim2, which conprises an am no
aci d sequence that has at the nmost 15 two
13. Asgasanrasition; conwrisinglastangicrebial nelyrientida as eefinedfin any aidlaios 1-7.
aC|d as conpared to amno acids 1 to 29 of SEQID
amino acids 1 to 29 of SEQ ID NO 2 or am no
14. Té*@ucemm?s'tl@n ebclaim SE@hieh fuaers®mMiBises Be agditipnal pidcitial agent.
cI al m 2, which conprises amno acids 1 to 29 of SEQID
amino 20 acids 1 to 29 of SEQID NG 2 or anino
15. ,gcmgtgoq fop killingopr SHiPIIMY REVER. of7micrelkialpedlippeqrprifingocontacting the
| EQ
micr i cRhs it h SRR ﬁ‘oé'y?%t@%“a‘éé‘“eﬁé%@ﬁmg?aﬁpgéfno
aC| ds 1 to 19 of SEQ ID NO 58. 25 8. A pol ynucleotide

d e elg0
16. Naé‘té}g%r?l é%fﬁ%&?ldﬁegorﬁﬁ%ﬁgq:% lﬁlfﬁ 'fah'\t Q@%n@ﬂ{ %&mgl polypeptide as
deflnﬁ@m yofaims dohst ruct conprising the nucl eotide
sequence defined in claim8 operably Iinked to one or
nore control sequences that direct the production of
17. Anrestipiidretpialalypeptide as dgfihed in ambbfecldiost1-7 dd.usé as a medicament.
reconbi nant expressi on vector conprising the nucleic
acid construct defined in claim9. 11. A reconbi nant
18. Amogntinverobiat poiypétidecast tefinedah einy diciaims drRB fforuade as an antimicrobial

veterﬂgfléﬁ]gldhlﬁrﬂaﬁ: h%\"%ﬂe?ltlnggp%ﬁhylétl I%Rfj for producing a

e as anyo aims 1-7, the
mst hod conprising: -49 WO 2004/ 108752

/ 004 | t .
to. GETPRORARRIRS Kbebtid BB, 5P BERIA B0y e n o
prepafraMorprdumtemnarlaﬁ dirhleurparh yheegpautie; agend forodher eestent BY a microbial

13. A conposition conprising an
mfectorq\t(?rﬁ,?r#rgﬁ 'ﬁé\sypeptl de as defined in any of clains

- 14. The conposition of claim 13, which further

QNPL.i ses 0 e
20, L@sr A AR ToBaE baAP e, 35 SRR ' s 47 ERIHIGHG or innibiting
growihafpricrebiapcatient acting the 10 microbial cells with an
anti m crobi al pol ypeptide as defined in any of clains

1-7. 16. A detergent conposition conprising a

21. AStwrfsgéﬁlamilarﬂndalﬁtl’beﬁmbrl ;ﬂ'aﬁtr ¢l which Gla¥ RRh itéRsRPmed with a nucleotide

def i in a o¥ lains 1-7.
sequence encodlng ap ypeptl e having antimicrobial activity as defined in any of claims 1-7.

22. Use of at least one antimicrobial polypeptide as defined in any of claims 1-7 in animal
feed.

23. Use of at least one antimicrobial polypeptide as defined in any of claims 1-7 in the

preparation of a composition for use in animal feed.

24. An animal feed additive comprising
(a) at least one antimicrobial polypeptide as defined in any of claims 1-7; and
-50 -
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15 17. An antim crobial polypeptide as defined in any
of clainms 1-7 for use as a nedicanent. 18. An
wa@nriosgssobi al pol ypeptide as defined in any oPCT/DER6M8/000400
1-7 for use as an antimcrobial veterinarian or human
(b) at leastnyefal woldre pitaspiRyarde ¢ agent. 20 19. Use of an
(c) afBABNE AL Aol YRERN] dfyGs defined in any of claims
1- use int reparation of a veterinarian or
(d) ahlgastronetieacgpeineiat aageit for the treatment of a
(e)af'i%gét%ie%acrb%iﬁ jon or for prophylactic use. 20. Use
of an antim crobi al polypeptide as defined in any of
claims 1-7 for k||||ng or |nh|b|t|ng 25 grow h of
r I I g , p
25. Th RS (68 eBaie of el 20 3o LA ofinBifies Bhjta, ytanase,
galacﬁamseo@ndi@r bejegiusadeseencodi ng a pol ypeptide having
antimcrobial activity as defined in any of clains
1-7. 30 22. Use of at |east one antim crobia
26. polanireplt fagd eempesditianeaving @ngruge protdimecontent iaf Zhiterel00 g/kg and

om0 808 S Bt iy 7

preparati on of a conposition for use in animl feed.
35 24. An aninmal feed additive conprising (a) at |east
one antim crobial polypeptide as defined in any of
clains 1-7; and -50 WO 2004/108752 PCT/ DK2004/ 000400
(b) at |east one fat soluble vitamn, and/or (c) at

| east one water soluble vitamn, and/or (d). at | east
one trace mneral, and/or (e) at |east one nacro
mneral. 5 25. The aninmal feed additive of claim 24,
whi ch further conprises phytase, xylanase,

gal act anase, and/or beta-glucanase. 26. An ani nmal feed
conposition having a crude protein content of 50 to
800 g/ kg and 10 conprising at |east one antim crobia
pol ypepti de as defined in any of clainms 1-7. -51
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