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SUMMARY OF THE INVENTION
The present invention provides a polypeptide having antimicrobial activity which
comprises, preferably consists of, an amino acid sequence which has at least 80% identity with
20 amino acids 1 to 40 of the amino acid sequence:
G-X1-G-C-Xo-X3-X4-X5-Xg-X7-Xg-Xg-X10-X11-C-H-X12-X13-C-X14-X15-X16-X17-X1g-X1g-X20-G-G-X21-
C-Xo2-X23-X24-Xo5-Xog-Xo7-C-X28-C-Xog;
wherein
X1 =F, L, Worl; preferably X; = F;
25 Xo=N,R,Q,V,G,S,A K L, MD,HorY, preferably X, =N, R,Q, V, G, S, A, KorY;
Xs =G, R, A or K; preferably X; = G;
Xs=P,A LV, KorR; preferably X, =P, Kor R;
Xs=WorR;
Xe=D,A, G KLTNFHMP,QS,C, IR, VorY, preferably Xs =D, A, G,K,L, T,N, F,
30 H,M,P,Q,S,VorY;
X7=E,G,A L, C,QorS; preferably X; =E, Gor S;
Xe=D,F,G,N,V,Y,H,K,L,P,S, T,W, |, M, A, CorR,; preferably Xs =D, F, G, N, V, Y, H, K,
L,P,S, T,W,I,MorR;
Xg = D or P; preferably Xg = D;
35 Xio=M,R,S,V,AF,G, L, T,Y,W,E orK; preferably X;c=M,R,S,V,G,Y,L,F, T, WorK;
X1=Q,R, L F,GHSACI|KMP,T,V,WorY; preferably X;1=Q,R,L,F, G, H, S, K
orY,;
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vectors, and recombinant host ceIIs comprising the polynucleotides.

The present invention also relates to methods for producing such polypeptides having
antimicrobial activity comprising (a) cultivating a recombinant host cell comprising a nucleic
acid construct comprising a polynucleotide encoding the polypeptide under conditions

25 conducive for production of the polypeptide; and (b) recovering the polypeptide.
The present invention also relates to methods of using the polypeptides of the invention.

DEFINITIONS
Antimicrobial activity: The term “antimicrobial activity” is defined herein as an activity
30 which is capable of killing or inhibiting growth of microbial cells. In the context of the present
invention the term “antimicrobial” is intended to mean that there is a bactericidal and/or a
bacteriostatic and/or fungicidal and/or fungistatic effect and/or a virucidal effect, wherein the
term "bactericidal" is to be understood as capable of killing bacterial cells. The term
"bacteriostatic" is to be understood as capable of inhibiting bacterial growth, i.e. inhibiting
35 growing bacterial cells. The term "fungicidal" is to be understood as capable of killing fungal
cells. The term "fungistatic" is to be understood as capable of inhibiting fungal growth, i.e.
inhibiting growing fungal cells. The term "virucidal" is to be understood as capable of
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cells" denotes bacterial or fungal cells (including yeasts). In the
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capabl e Do Refiapltgn BRPaeRal Fofior I PRIVAG 4R nPoBlCRER o it ol n
(ATCC 66a#38)1%(@v/\d) dfaBe pblypeptidds having arftpniedobiahbitivitgf t er 12 hours, nore
f bl ef er.abl f 4 h . . f bl
D Cer 5 houd o Pepliact o AMilcrBaf ) Haf plsClos ot B i Palhe bl
m nut es)ofi Fschévddhiapnola{DAAA576) &or 24aboies & 260C it imomicadbidl rgwihvgubsipatef ehabl y
' | uti . 0 : ly. i | ut i
of B¢ niid iy & Toltber B ot i kot ordRIN ot 8 i d o ESRRA0O B5 ot

pr ef er abrhgreiprefarablyouieeruadded|in tiiconcentraforb f 2509 pm;aaven imore areférably avheinradded

2queouS 30lUhEH 8% oP1do B Mook NENPOLUPERIALIES ARULAGBN S FRAPERY

activity. "Polypeptrdes i ng anti mcr vity nmay SO b€
i nhi bi t iimgattihelaowher addel in afcoBeenttatias o62bpprhi s ( ATCC 6633) for 24 hours at
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pr e2%er abivingweds ot Bdeitiis subdilis AICHNH 6633)i tori /0 afted 24 prourse(peeferablyeafter 42 dhoats, y
when addnei‘&e preferably after 8 hours, more preferably after 4 hours, more preferably after 2 hours,
most preferably after 1 hour, and in particular after 30 minutes) incubation at 20°C in an
aqueous solution of 25%(w/w); preferably in an aqueous solution of 10%(w/w); more preferably
in an aqueous solution of 5%(w/w); even more preferably in an aqueous solution of 1%(w/w);
30 most preferably in an aqueous solution of 0.5%(w/w); and in particular in an aqueous solution
of 0.1%(w/w) of the polypeptides having antimicrobial activity.

Polypeptides having antimicrobial activity may also be capable of inhibiting the outgrowth
of Bacillus subtilis (ATCC 6633) for 24 hours at 25°C in a microbial growth substrate, when
added in a concentration of 1000 ppm; preferably when added in a concentration of 500 ppm;

35 more preferably when added in a concentration of 250 ppm; even more preferably when added
in a concentration of 100 ppm; most preferably when added in a concentration of 50 ppm; and
in particular when added in a concentration of 25 ppm.



in a concentration of 100 ppm nost preferably when added in a
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25 Examples of such defensins include, but are not limited to, a-Defensin HNP-1 (human
neutrophil peptide) HNP-2 and HNP-3; B-Defensin-12, Drosomycin, Heliomicin, y1-purothionin,
Insect defensin A, and the defensins disclosed in PCT applications WO 99/53053, WO
02/06324, woO 02/085934, PCT/DK2005/000725, PCT/DK2005/000735 and
PCT/DK2006/000155.
30 Isolated polypeptide: The term “isolated polypeptide” as used herein refers to a
polypeptide which is at least 20% pure, preferably at least 40% pure, more preferably at least
60% pure, even more preferably at least 80% pure, most preferably at least 90% pure, and
even most preferably at least 95% pure, as determined by SDS-PAGE.
Substantially pure polypeptide: The term “substantially pure polypeptide” denotes
35 herein a polypeptide preparation which contains at most 10%, preferably at most 8%, more
preferably at most 6%, more preferably at most 5%, more preferably at most 4%, at most 3%,
even more preferably at most 2%, most preferably at most 1%, and even most preferably at
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(Thompson, J.D., Higgins, D.G. and Gibson, T.J., 1994, CLUSTAL W: Improving the sensitivity
of progressive multiple sequence alignment through sequence weighting, positions-specific
gap penalties and weight matrix choice, Nucleic Acids Research 22: 4673-4680). Multiple

30 alignments of DNA sequences may be done using the protein alignment as a template,
replacing the amino acids with the corresponding codon from the DNA sequence.

Pairwise sequence comparison algorithms in common use are adequate to detect
similarities between protein sequences that have not diverged beyond the point of
approximately 20-30% sequence identity (Doolittle, 1992, Protein Sci. 1: 191-200; Brenner et

35 al., 1998, Proc. Natfl. Acad. Sci. USA 95, 6073-6078). However, truly homologous proteins
with the same fold and similar biological function have often diverged to the point where
traditional sequence-based comparison fails to detect their relationship (Lindahl and Elofsson,
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For an amino acid substitution, the following nomenclature is used: Original amino acid,

position, substituted amino acid(s). Accordingly, the substitution of threonine with alanine at
position 226 is designated as “T226A”; and substitution of tyrosine with tyrosine and arginine at
30 position 40 (effectively adding arginine after tyrosine) is designated as “Y40YR”. Multiple
mutations are separated by addition marks (“+"), e.g., “G205R + S411F”, representing
mutations at positions 205 and 411 substituting glycine (G) with arginine (R), and serine (S)

with phenylalanine (F), respectively.
Parent antimicrobial polypeptide: The term “parent” antimicrobial polypeptide as used
35 herein means an antimicrobial polypeptide to which modifications, e.g., substitution(s),
insertion(s), deletion(s), and/or truncation(s), are made to produce the antimicrobial
polypeptide variants of the present invention. This term also refers to the polypeptide with



30 position 40 (effectively adding arginine after tyrosine) is designated
as "Y40YR'. Multiple mutations are separated by addition marks ("+"),

e.g., "GMbBRoss/134b1 F', representing nutations at posi PComP286Hemad 411
substituting glycine (G with argining (R}, and serine (S) wth

phenyl al ani ne (F), respectively. Parent antim crobial polypeptide: The term
" par ent "whith & Vafidhd sdmpared R@p taligeeda ST patentIhay) Be @i riaturaN6caairing (wild type)
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prepare épsu | t abl Elemeans For instance, the parent protein may be a

vari ant ch[; PMASPPACEY  ri ng pol ypepti de which has been nodified or
altered in tlhéntatmi Tige métddrseeq betwen two palitdacideyquringes bicbatweén tw) muzlaotite ant

5 which is a pol coded an f, two or nore alternative forns of
a gene c?@&H?)’%p Qgg?%ﬂb%cg%ﬂ’@ % élr\t' cus. ldentity: The rel atedness
3et wee B Ej wg Fajmhpmepo%es f 318 pmgmsmoentba; wREededré® on idén&l?t Beﬁﬁeerswwaﬂmﬁﬁaél&
escri be t he anet "identity". F r. soteres
nviht | rauenes i JPeBnBed byusinBrye plociam S ASTA Bikies Borerion 40%as e FASTA o
det er m neegram paii(a@e (see Wr ROPEaTs o &P DI mqlupmladm'gas)/ermprovedzmars fok Bﬁdltﬁguct%ASTA
program cka e éé' Wé\%ﬁ? 2@54&%@&8@ &,ﬂg%gﬁ " dg:)d d TooI S
for i ol Sl EAAS, 85 74 SRo4RBES, i g
(1990) S%uedc@%nﬁeﬂsort With F@KPJGHGEFAQ]TmaMeﬂWSVWtEEth%'B@ym GWFAThe
Met hods i n.Enz gx %ég%'@i% The orin 2ma | x used.was $
gap pend APPSR 3 g Q. ep rnBituns s 2 0% S3EiGioerely st
i demgity betmeiegtrewdridedtiﬁpbetd:eesmolauae@tndessedeémesnslddtemneq ubing tise.same
al gorithm and soft re pac e The s sed
nas L he Horim &3t sHRvEESPRkA o RerThonatore, R8 forna eBR Lre MR T HEntH
was - 4. n%ttuergmtpenaityywaamGabn@gareeitenéloﬁ pmaﬁtmwas -&CI d sequences is
det erm ned usi.n t he | L fp{;Nogramfromt e %ﬁgﬁ ¢
(bt e enbbie ey, 8F aiRehEo I pae, A sedleriol g5 Ak Miche oo e
gl obal aleegiferprigrarh gon therEMBRSS lpedkage (Mtpdlembass.org) vBrsiand.8WlirkhehNeédlle D.
(1970) J Bi.ol . 48, 443.:45 The, s i tu tr| ed| oSUMVB2,
Gap b perfImRiamL MEREyenE ng 'dRa " Gian it AT I srabgr i, NeelisRian, 3, aat o
i denti twvbmo!\eEn Dar(|197z§)r)rUnMoad':‘|0I 88,0133, dﬂwetsimbsﬂﬂutksemetrb(msedtls 8hOStMA2, as
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sequence_af _t resent invention: .or _alter |veI t Need|
abol o o SR EERD 48 SPaleEe 48 coRub At 1E b o Byl bl s
cal za1l atatignmentf aflth@tve séduiacds, daliidddds thadength (number of amino aC|d residues) of the
sequence of the present invention; or alternatively the output of Needle labeled “longest
identity” is used as the percent identity and is calculated as follows: (ldentical Residues x
100)/(Length of Alignment — Number of Gaps in Alignment). The result is expressed in percent
identity.
30 Polypeptide Fragment: The term “polypeptide fragment” is defined herein as a
polypeptide having one or more amino acids deleted from the amino and/or carboxyl terminus
of SEQ ID NO:2 or a homologous sequence thereof, wherein the fragment has antimicrobial
activity.
Subsequence: The term “subsequence” is defined herein as a nucleotide sequence
35 having one or more nucleotides deleted from the 5' and/or 3' end of SEQ ID NO:1 or a
homologous sequence thereof, wherein the subsequence encodes a polypeptide fragment
having antimicrobial activity.
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25 isolated form.” The polynucleotides may be of genomic, cDNA, RNA, semisynthetic, synthetic
origin, or any combinations thereof.
cDNA: The term "cDNA" is defined herein as a DNA molecule which can be prepared by
reverse transcription from a mature, spliced, mMRNA molecule obtained from a eukaryotic cell.
cDNA lacks intron sequences that are usually present in the corresponding genomic DNA. The
30 initial, primary RNA transcript is a precursor to mRNA which is processed through a series of
steps before appearing as mature spliced mRNA. These steps include the removal of intron
sequences by a process called splicing. cDNA derived from mRNA lacks, therefore, any intron
sequences.
Nucleic acid construct: The term "nucleic acid construct" as used herein refers to a
35 nucleic acid molecule, either single- or double-stranded, which is isolated from a naturally
occurring gene or which is modified to contain segments of nucleic acids in a manner that

would not otherwise exist in nature. The term nucleic acid construct is synonymous with the



origin, or any conbinations thereof. cDNA: The term "cDNA" is defined
herein as a DNA nol ecul e which can be prepared by reverse transcription
froma mawonrejs/smosced, MRNA nol ecul e obtai ned from a ekkampotticocrses | .
CcDNA | acks intron sequences that are #sually present in the correspondi ng
genom c DNA. The 30 initial, primary RNA transcript is a precursor to nmRNA
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" oper ablSPIEME PUdE-herein a configuration in which a control

sequence i fs Gﬂhtﬂﬁg(feqhem a/wérowefh@emaé Ttérﬁﬂ“obﬁinghée\q&er?]dé” rrﬁe%ngcaflrhuweotide
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25 Expression vector: The term “expression vector” is defined herein as a linear or circular
DNA molecule that comprises a polynucleotide encoding a polypeptide of the invention, and
which is operably linked to additional nucleotides that provide for its expression.

Host cell: The term "host cell", as used herein, includes any cell type which is
susceptible to transformation, transfection, transduction, and the like with a nucleic acid

30 construct comprising a polynucleotide of the present invention.

Modification: The term “modification” means herein any chemical modification of the
polypeptide consisting of amino acids 1 to 40 of anyone of SEQ ID NO:2 to SEQ ID NO: 225 or
anyone of SEQ ID NO:226 to SEQ ID NO:251 or anyone of SEQ ID NO:252 to SEQ ID NO:274
as well as genetic manipulation of the DNA encoding that polypeptide. The modification(s) can

35 be substitution(s), deletion(s) and/or insertions(s) of the amino acid(s) as well as
replacement(s) of amino acid side chain(s); or use of unnatural amino acids with similar

characteristics in the amino acid sequence. In particular the modification(s) can be amidations,



transl ation, post-translational nodification, and secretion. 25 Expression
vector: The term "expression vector" is defined herein as a linear or
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G Xi5 G G¢X2F X3 Kbr Koref6ralif -8 p9- X10- X11- C-
H X12- X13- C- X14- X15- X16- X17- X18- X1 g- X20- G G X21-
C- X22- x2%-XDaRy8% V5 Sxdy K d—)@éBDd'b@%d rugferaklyz 51 Y. Rq Q-VEG. 8, ApK@r Y more

preferatﬂryfekguy:sz-NXR stgR QV, G S A K L M D Hor Y, preferably
X2 = N, % G5 Y; nore preferably X2 = N, R Sor G X3 =
G R A’&r s R g rar@fega%xﬁ & X4=P, AL V, Kor R preferably X4 =
P, K or Xg=P28 X35 RrR; pidierably, X,A P X oKR; L, T, N F, H M P Q S C I,

R, Vor@é %f rably X6 =D, A G K L T, NF H M P Q S Vor,
m)r%p pr etoer =D S A Gor N X7 =E G A L, C Qor S

pref er abe B?A,—G,EK, IGTON,$, H,M,P,Q, S, C,|,R, VorY; preferably Xs =D, A, G, K, L, T, N, F,

H,M,P,Q,S, VorY; more preferably Xs =D, S, A, Gor N;

X7=E,G,A L, C,QorS; preferably X; =E, Gor S;

Xe=D,F,G,N,V,Y,H,K,L,P,S, T,W, |, M, A, CorR,; preferably Xs =D, F, G, N, V, Y, H, K,
25 L,P,S, T,W, I, MorR; more preferably Xs =D, G or N;

Xg = D or P; preferably Xg = D;

Xo=MR,S,V,A,F,G, L, T,Y,W, EorK; preferably X;0c =M,R,S,V,G,Y,L,F, T, WorK;

more preferably X, =M, L, GorV,;
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Xi3=H,A,F,Q, T, VorlL; preferably X3 =HorL;
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Xi7=K, TorR;

Xie=G,H K AP, F,I,QR,S,T,Y orN; preferably X5 = G, H, R, K or N; more preferably



X8=D F, G N V, Y, H KL P, ST, WI, M A Cor R preferably X8
=D F, G N V, Y H K 25L, P, S T, W I, Mor R nore preferably X8
= D, G orwb2006g31500 or P; preferably Xg = D, X10 = M RPCBEPWocA62884 G L,
T, Y, W Eor K preferably X100 =M ® S, V, G Y, L, F, T, Wor K, nore
preferably X10 =M L, Gor V; X11 =Q R L, F, G H S A C I, K M P,
T, V, W)q =GopReferably X11 = Q R L, F, G H S, K 30 or Y; nore

prefer X r X12 = , vV, K T, Q S F, A W E

Jli'réﬂfgb'}";ﬁ“@g Vﬂ'RRP'e(?%‘?VéR &PE = H A F, Q T, Vor L

pr ef er abtzy X%, A, i Olor R; prétetably Xy, =QKCUrR? preferably X14 = K or R, X15=S,

A V, N X referably X16 =1, L or V,

X17=K, T 2|re‘Yxf8EL'°‘c%9 HM|<S°"AV‘}\AP'G¥?'3\'°/}$’ 2Q'YR '% W Y or N, preferably X18
G H RXK=0A, Kl,Nm)Ia' me{arablsrmaa%/piaé@al@ RSH EPROBG/QORESér Y1 ord 8
Gor R 1f9 Bl I% L‘Ié Q S Vor R preferably X119 = Yor R X20
K, F H—Feﬁaycx?ér‘h Br feranyXZO:Kor R X21 =Y, F, R A H |_ M S
r W pnef enali or (Pieferalily s =K orRW 5X22 = A K N Q T, EL H I,

, Gor Y _ e I = A K _ N pr e y

S or X =BRBEN, ST A ofRprereh e eIk B of Rigdorel? e*ferar?% 1?30&

, T, ARQr R preferably X24 = G K, Q A or R nore preferably X24 = G or
;10 X = K, H prefera 5=G Kor R X26 = F, A H I,

M iP W%aﬁ‘ﬁ’%;H’BYBE%V%'ST%é%g gr°¥ X27 =V, L, M K Q Ror T

prefer abtzy RA 8, NM, N,VMmbrE,premrablpo@f:are:uly X27 = Vor L; X28 = K, H,

SR GUELE o T N i W S B

SEQ I D NG £K, Il-hr\BorFemvefdraM% =tkier Rpl ypepti de of the invention is a

pol ypepty de cr.obia y which conprises, preferably

consi st gtﬁ)f' \PZ\Q% @P@f%rghlﬁé%%e%ﬂ{\q has at least 70%identity

(pr & er adndywhdth hasaless &6%10d%nuertt&y wmn)amrrrmraﬁdsr‘atolgo GitSH@HENOBER% i dentity,

| gast er. abI

5506 1 dent i t I Snscrorsiul, BB RPheRPUR AR I EySn 8 R Rrelie haYiRR A B

i dent i t yactivityt Whielicompeises] preffetablydébnsists bfe aaramino aciddsegueneeewbieh (Haks)at least
70% identity (preferably at least 80% identity, more preferably at least 85% identity, even more

>unr<<ol

preferably at least 90% identity, even more preferably at least 95% identity, most preferably
20 97% identity, and in particular 100% identity) with amino acids 1 to 40 of the amino acid
sequence (II):
G-F-G-C-X1-G-Xo-X3-X4-X5-Xg-D-X7-X5-C-H-Xg-X 19-C-X11-S-X12-X13-X14-X15-X16-G-G-X17-C-X15-
K-X1g-X20-X21-X22-C-K-C-Xz3;
wherein
25 Xi=N,R,Q,V,G, S, A KorY; preferably X; =N, R, S or G;
Xo=P,KorR;
Xs=WorR,;
Xs=D,A G KL T,NFHMP,Q,S,VorY,; preferably X, =D, S, A, Gor N;
Xs=E,GorS;
30 Xe=D,F,G,N,V,Y,H,K,L,P,S, T,W, |, MorR,; preferably Xs =D, Gor N;
X;=M,R,S,V,G,Y,L,F, T, WorK; preferably X; =M, L, Gor V;
Xe=Q,R,L,F,G,H, S, KorY; preferably X =Q, K, Ror F;
Xe=N,R,LY,V,K,T,S, QorH; preferably Xg =N, R, V or Q;
Xiwo=Horl;
35 X1 =KorR;
Xi=Il,LorV,;
Xiz=KorR;



GF-GCX

- G X2- X3- X4- X5- X6- D- X7- X8- C- H X9- X10- C- X11- S- X12- X13- X14- X15- X16-G G X17- C
X18- K- X1WoXa6/182304 X22- C- K- G- X23; wherein 25 X1 = N, RPCQEP!06@6288%4 A, K
or Y; preferably X1 = N R Sor G M2=P, Kor R X3 Wor R X4 =D, A G
K L T, N F HMP QS Vor Y, preferably X4 Db S A Gor N X5
= E, G O, 56,3 R & \,préferdbly X, =\GoR;H, K, L, P, S, T, W I, Mor R

preferag%y_y =D Gor N X=MUR S V, G Y L, F T, Wor K
preferaff9=XPRM L, Gor V: X8=Q R L, F, G H S, Kor Y, preferably
X8 = Q Xs=R&"RF;, Xg =N R I, Y, V, K T, S Qor H preferably X9 = N,
RV or _\2%(1)_ = Hor L, 35 X11 = Kor R  X12=I|, LorV; X13=KorR, WO

2006/ 131507 YPETREI06/ 062884 12 X14 = G H, R K or N, preferably X14 = G

or B f>§41§;|\éQINRN,&16“,=K©rR; prefekdbly XY, = K, SBrdr W 5 X18 = A,fK, EI Q T, Sor
Y; pre ab = A Sor T, X =G K Q Aor R preferably X19 = G
or A %E)Eélgﬁéor%fre—fgmy;xﬂzggr@: L, Mor T; preferably X22 = V or L;
10 X23 Xy=@, Kbt R;and whi ch has | ess than 100% identity with amno acids 1
to 40 of ,SEQ I D NO 1. In another enbodi ment, the am no acid sequence (I)
and/ or ()fZFT hds1, 2, 3, 4, 5, 6, 7 or 8 anmino acid di fferences conpared
to the &g B, acMbrdegreferablyof,, SEQri) NO 1. Preferably 1, 2, 3, 4, 5 or 6;
m)rgo pr er_gl})lpl\g%_, 2, 3, 4 or 5 even nore preferably 1, 2, 3 or 4; even
nor & 15 ¥ ef'efa v 1, 2 or 3; and nost preferably 1 or 2 am no acids are
di f f er erdndoshigranasdesthah @ 00%derdityawitid amerguasiuset ©f40SEGEMIDNDOI1. | n anot her

e TENt 1 ARl Raipns FTIRS abklseRhod ol R 2585k 82 r oo
i dent i t ygmiad atidatifferért¥s comhpatedtty theeamine asid séqtiencdaoftSEQ ID NO:1. EreferdbBpA, 2,
| denti ty3, 4a t5 clJreg;srtnor8e5€)/Pe¥eq'gtr>]§/i1t, )é’, 3?51 Areﬁ;setvegor%riedﬁggeirgﬁfy 1, 2, 3 or 4; even more
15 preferably 1, 2 or 3; and most preferably 1 or 2 amino acids are different compared to the
amino acid sequence of SEQ ID NO:1.

In another embodiment, the amino acid sequence (l) and/or (Il) has at least 60% identity
with amino acids 1 to 40 of SEQ ID NO:1, preferably at least 65% identity, at least 70%
identity, at least 75% identity, at least 80% identity, at least 85% identity, at least 90% identity,

20 or at least 95% identity with amino acids 1 to 40 of SEQ ID NO:1.

In another embodiment, the amino acid sequence (l) and/or (ll) has 0, 1, 2, 3, 4 or 5
insertions, preferably 0, 1, 2 or 3 insertions, more preferably 0, 1 or 2 insertions; and 0, 1, 2, 3,
4 or 5 deletions, preferably 0, 1, 2 or 3 deletions, more preferably 0, 1 or 2 deletions, as
compared to SEQ ID NO:1 or anyone of SEQ ID NO:3 to SEQ ID NO:225 or anyone of SEQ ID

25 NO:226 to SEQ ID NO:251 or anyone of SEQ ID NO:252 to SEQ ID NO:274.

In another embodiment, the polypeptide of the invention comprises, preferably consists
of, an amino acid sequence which has at least 60% identity (preferably 70% identity, more
preferably 80% identity, even more preferably 85% identity, even more preferably 90% identity,
even more preferably 95% identity, and most preferably 100% identity) with amino acids 1 to

30 40 of anyone of SEQ ID NO:3 to SEQ ID NO:225 or anyone of SEQ ID NO:226 to SEQ ID

NO:251 or anyone of SEQ ID NO:252 to SEQ ID NO:274, preferably anyone of SEQ ID NO:3

to SEQ ID NO:117 or anyone of SEQ ID NO:226 to SEQ ID NO:251 or anyone of SEQ ID
NO:252 to SEQ ID NO:274.

The term “anyone of SEQ ID NO:3 to SEQ ID NO:117” is intended to mean SEQ ID

35 NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9,

SEQ ID NO:10, SEQ ID NO:11, SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:14, SEQ ID

NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ



20 or at least 95% identity wwth amno acids 1 to 40 of SEQID NO 1. In
anot her enbodi nent, the am no acid sequence (1) and/or (Il) has 0, 1, 2, 3,
4 or 5 iweentddn®s preferably 0, 1, 2 or 3 insertions, peomP2@cebmsabl y O,
1 or 2 insertions; and O, 1, 2, 3, 43or 5 deletions, preferably 0, 1, 2 or
3 deletions, nore preferably 0, 1 or 2 deletions, as conpared to SEQ ID
NO 1 or 1Bryorrd, SECSEONO2AGEQID NibQ3| BENO RO:21, SEY 0DNO:L5SERQ ID N&:26,

anot her S0 NEA: SR BN G Ry RBG RGPS SHICR: ROt i B0, S50 I y
consi st NO@PD, sba/o_ |;N0933@SEQ |Bemoesr7u;]§E§mD|:hogws SEQ Imaa%% d}emro::ezl, SEQ

(PC P Vol NYon BEG RSB ABR P DA A W 6" oEB B oo

pr efer at85Q 959NOGNISEY D NOL45D SECQPITE ND:46) SEQODINOMM tSEQ )IDVINORSAISED ID

75 o 203 SER BlyOHSEaD R, S b SR B NS 4L S TRKERS n SEC
pr ef er albyN@mBppSEQD NED6, BEQIB NOG7SBRA ID NO:58, BEM IBMNOS8, SEQSBNOB0,

o SRS BB e R Wi o
35 NO 3,NGEQ S$BEQND: MO:63EQEQDDNIDHS, SEQ IDDNXSS, SERED ND:NOSEQ BENC: DI, ISEG,
518 o384 8 s I, M TR M i e TS
NG 19, SEQIID NO:730 SERED \MD:2006EQS I iO: 8T TS EQ200NO06L SEQ ID3NOB2NSEZL ID SEQ
NG 27, - HRBISRE DNSBSES RdDgs: Seg TMRARSERR B, 0 RashsEa”
NO 32, SBEQNOBINSERBID SEMD0,SEMIBNOSEQSER NONBKY2, FED D NERO3SSEQHQ ND:94,
S 1B N Seg BR8P B 0 R e T NO S5 (B N s 1

. SEQ1DQ DEM 4B NCBER, ISEQ NMONG2102SERQ ID N:166, SERAID IND:NBH,BEQ SERC: 5,

- SR ENGEI9 s N\ 360 Sy eRRaD vaath SR Nt 5 R o2,

Q | D NDA3], SEDID NONO 5 SECSENDD 190SER), IDSEQ1MB, SEDIBNO:$HE) SHD NIDNET1165EQ
68 Saligd\@owgﬁg, SEQ ID NO' 70, SEQ ID NO 71, SEQ 10 1D NO 72, SEQ I D
73, SE 774,/ SEQ 1D NO' 75, SEQ ID NO 76, SEQ ID NO 77, SEQ ID

NO 78, SEQ ITheN&nNT SanyBiE&of SEQIDSN0: 1$E@ BEAND 18D;225ER intBniial B2meSEGhydbe of

T e R R e T
NO 93, SED1PE) SIED %2 NO: S50 SHD NONG5125SE6Q ID N126, SEEID IND:NEY, SEQ BERQ: 128,
5, SRR R ot e s S g e |
NO 108, NEEQ3# [SEQIN 0W): 1 FEGHMIINGOLES, SEE0DI NID: 180 SEQ. 1D SEDYI38) SER I KO: B | D
NO 113, Qb RWid ¥hq R0 RNSER D NSF2! SENTHING143, SEQ ID NO:144, SEQ ID
25  NO:145, SEQ ID NO:146, SEQ ID NO:147, SEQ ID NO:148, SEQ ID NO:149, SEQ ID NO:150,
SEQ ID NO:151, SEQ ID NO:152, SEQ ID NO:153, SEQ ID NO:154, SEQ ID NO:155, SEQ ID
NO:156, SEQ ID NO:157, SEQ ID NO:158, SEQ ID NO:159, SEQ ID NO:160, SEQ ID NO:161,
SEQ ID NO:162, SEQ ID NO:163, SEQ ID NO:164, SEQ ID NO:165, SEQ ID NO:166, SEQ ID
NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, SEQ ID NO:171, SEQ ID NO:172,
30  SEQID NO:173, SEQ ID NO:174, SEQ ID NO:175, SEQ ID NO:176, SEQ ID NO:177, SEQ ID
NO:178, SEQ ID NO:179, SEQ ID NO:180, SEQ ID NO:181, SEQ ID NO:182, SEQ ID NO:183,
SEQ ID NO:184, SEQ ID NO:185, SEQ ID NO:186, SEQ ID NO:187, SEQ ID NO:188, SEQ ID
NO:189, SEQ ID NO:190, SEQ ID NO:191, SEQ ID NO:192, SEQ ID NO:193, SEQ ID NO:194,
SEQ ID NO:195, SEQ ID NO:196, SEQ ID NO:197, SEQ ID NO:198, SEQ ID NO:199, SEQ ID
35  NO:200, SEQ ID NO:201, SEQ ID NO:202, SEQ ID NO:203, SEQ ID NO:204, SEQ ID NO:205,
SEQ ID NO:206, SEQ ID NO:207, SEQ ID NO:208, SEQ ID NO:209, SEQ ID NO:210, SEQ ID
NO:211, SEQ ID NO:212, SEQ ID NO:213, SEQ ID NO:214, SEQ ID NO:215, SEQ ID NO:216,

ufelelelele
IZRBG

6o
5



or SEQ ID NO 117. The term "anyone of SEQ ID NO 118 to SEQ I D NGO 225" is

I ntended to nean anyone of 20 SEQ ID NO 118, SEQ I D NO 119, SEQ I D NO 120,

SEQ | D Nw0296/18SEQ41 D NO 122, SEQ ID NO 123, SEQ | D NOPLZAP20EQ:18RH NO: 125,

SEQ I D NO 126, SEQ ID NG 127, SEQ ID MO 128, SEQ ID NG 129, SEQ I D NG 130,

SEQ I D NO 131, SEQ ID NG 132, SEQ ID NGO 133, SEQ ID NGO 134, SEQ I D NG 135,

gEg : B NEEEQ D NGRRA2, :SECNID N@?magé@d ID NNgthSSESHQ NI(%Z% %%%,IDSEI\E%@'ZB[SZ%@MM,

NG 145, NS N 28k SEIN A, ocheATBNG298.  SEQ | D Nor 149, SEQ 1D

NO 150, SEQhelRemMtXxdiybne SESEQOIDNID:P58 to SEQ IDNDK2515i3, intBhéed {8 MEarl akyondoP | D

No: 160, RO HOkerh SEL 1843, REgINOZS, pEND &é%zgsﬁ%:u@%%%@ﬁéﬁg

NO 155, NEBQ31 (BERQID 6O 28EQHMID NO:2337 SEBHQ NO:284), SEQ,ID S 85) SKQ 1B RI0:IFED | D

NO 170 Tg@&@d\%ﬁgl?ﬁ@EQQE%%NgEMHéQZ@E%bBDWfs‘&S%%%%]%Eﬁ IDQ'E(EDQ

NO 180:282GHEQ IDINC:243, SHID NONRR4] 8EQ IDEWI2B5NSEQID NO:246) SHQ NONDBZ47, SEQ

NG 1930 B B NGl S NG AL 20 1D noior,” SEG

195, SHe tefh MNidydAé of SEQ IDINDI252 %’ SEGHD NO:2¥d: 596tendéd ol riediCadyitihe oBEQ

T RES83NO iS55 IERo1 S THIRESH 92O BRI 5840 N2 @800,

| D N®D259, SERM NO:258)SEL D NBR59DSEQ IDINQ:288(SEQ IDBIC261, SEHEWID NONB2) 14,

Y17, ST HGES 580 B A D NGRS B s PR PR b 26, Stk

222, NBEQ68 BRI ND: 26 QHWIINICZZ4), SEQ IBEDI2D1 NEEQ25 NCrRE2,tSE@ID ammme of
| D I%?C?BS@B' I D NGO 251" is intended to nean anyone of SEQ I

226 . , SEQ I D NGO 228, SEQ I D NO 229, SEQ I D NO 230, SEQID
231, SHGel teriCarddde oBISEQ D NQ:2 33 SEGEMD NO: 25”38 ihterfdleq tb nddd a3mne SEQ

3
2 : NGE LD NG 23 | D.NO, 2 SEQLRNC 240, SEQ
5 HEQ BER GBI RERIRNC Y o RS 2 SEAIR N e SR D28 Ry 245, 52O
246, SIEQ tefin NDyaAd of SEED ND:X® SEE, IDSEQ20E ibGitardd SH@anSEIR SIN:2 of
Cendecr v 0 B3 BoF B SRE BN B G 2b5 920 | D NG 253 Se6 1D NG 254,
D NO 25%he Shidol &idOn2EBg FEDE Polypépties of BEQinvEND 25, |n&ﬁi§nld@ntNCb<259

5345 Nt e B NorgaE ey e evpegtiy b seilonsce) BRAS6o

SEQ I D W@éﬁhd@&@ﬂe@rﬁ@rﬁl ,anSilgha [defdDsh/ 2 b&BQIdfENIND @78n insmct BE(Drd)p[bd)
NG 274. 1o T[he term "anyone of SEQID NO 3 to SEQ ID NO 225" is intended to
mean anyone 0

The polypeptides of the invention may exhibit higher or at least equal, preferably higher,
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antimicrobial activity compared to the polypeptide of SEQ ID NO:1, determined as the

25 Minimum Inhibitory Concentration (MIC), against Stahylococcus carnosus ATCC51365,

Stahylococcus aureus ATCC29213 or Stahylococcus aureus ATCC25923 according to the

NCCLS / CLSI guidelines, protocol M7-A6, vol. 20, No. 2: Methods for Dilution Antimicrobial
Susceptibility Tests for Bacteria That Grow Aerobically.

In an embodiment, the present invention relates to artificial variants comprising a

30 conservative substitution, deletion, and/or insertion of one or more amino acids of anyone of

SEQ ID NO:2 to SEQ ID NO:225 or anyone of SEQ ID NO:226 to SEQ ID NO:251 or anyone

of SEQ ID NO:252 to SEQ ID NO:274. Preferably, amino acid changes are of a minor nature,

that is conservative amino acid substitutions or insertions that do not significantly affect the

folding and/or activity of the protein; small deletions, typically of one to about 10 amino acids;

35 small amino- or carboxyl-terminal extensions, such as an amino-terminal methionine residue; a

small linker peptide of up to about 20-25 residues; or a small extension that facilitates

purification by changing net charge or another function, such as a poly-histidine tract, an



SEQIDNO 3 to SEQID NGO 1 17 or anyone of SEQID NO 1 18 to SEQ I D NGO 225.
The term "anyone of SEQ ID NO 2 to SEQ ID NO 225" is intended to nean SEQ

I D NO 2 woamycn®4of SEQ ID NO 3 to SEQ I D NO 225. The pamiRPootaos2884 naki ng

up the pol ypeptides of the invention ¥Way i ndependently be 20 selected from
Dor L forms. Preferably the pol ypeptide of the invention is a defensin

pol ypeptdn«ttgeniagpieyg@r@fammd)ﬂ\g/d@rnam] pha defensin, a beta defensin, or an

i nsect (artr]_:ro og% efen5| eptlde .of the inv rgtlon na i bit
i orer oot SRR of chftindlive OshsRONHES Bhe Wiy tnd Moush oF sty plme, Scias
?:ohrrpgr ectatgmé'gé]aymé )alhﬁmls;tﬁﬁhe()f aSidie drﬁ)n&l(acids @iait@mm asd and édpart%%cé%ﬁl?r?grgnm
nhibito nce tI0n agal OCQCCUS ,Canosus
St ol o HSEG Hore Gl G Aep AN &) A B GBI, ST i A GBS Pl
]'EO tde dﬁm)s'ab\#on@uslanﬁ%b deids (Sptﬂnylalhﬁhepw}'pt&%ah_r fano}/two&naﬂ,anﬂl%rna;illihanwbcb hoids
or on ti.m cropla Usce ests or rn.a at
nor ot dobEne; el cidier ot B0 spettinhtie] auig B epsfuiche ik dpt )
vari ant sge@ne::auy | afiten gpecific3Qctivity) 20 ka%wwen st aiti dnidit ?rendeédﬂbai |fangxam;dé (éby H.
i nserti 0 one a S_.0 an O 0 to
NG 555 eatona 3 LR, B7R0Taaghs oPler TReRae Sis, Prgss, Ao Bt mast
NQO 252 td@nﬁﬁ@ly [dchlridg 4dexcRandes akd )AIa/SEE:j nValgtel .d?spgr.amgamrme Afa/GlymAWTl’hr t
nat n am . no_aci ST | S, Or

o Mt SaelhR BBV SEHERL IR PR s v A AR T9R LodlPRl ATGEe PR
small deAgﬂ((‘Elpns typ| caI |y of one to about 10 ami no acids; 35 smal | ami no-

b | - | h ] t i i

Pt duos 5 1 AR wortte AT shitierd tling 3535, Bk 6054 bR AEeS Gitnats &
ext ensi mydtdxaproﬁm:le Ntrmtmﬂ Iysmar |2‘-ammb|sotmtiayc adidnigovaljne,edndcédiphiagmethyl aeririeher
function

ch . I /
pe) epogte BesuBS el N afinddt BRidERET 5 -HPRARRGeRTR A Imited pmker of
(conssar v atonvepnserbativiet arminonecidy, emind lacidstthat areonagt etm‘i:odim:s by: tieergacetizceadie, and
ar gi ni ne,

apar ¢ | anaglofs dhia 3FioS iy 66 Hibsiue forcarfih St Bt RS AGP G
am no adiade heeaumbdiBed iafiet proteinesyathdsiS, aad/onéave ardmmucai shnuictuce @cithedr side
ot e BBt EHP R R 3R dnd SRR, Ay Ao Ul Bt Seies et ch
go not o ahpemicadly lsyntbdzslmd apdapre‘ferablapare\aotryneamalIWmﬁn??lemnd;lecla?e pipacol@raeid,
pr ot otz lne oSy e adl e rRigiRt s 308 esmabletihe Yt PR B8R e
are Al a/ Ser Alt¢aiativélg, thasahiBbugcidl bhdriges, ardl ofi/sGtly a ratareTtinat tHeD plBesidoAshemical

Al a/ Val pr§§ d‘(lecé é’f’tpé%/yg i’dgg‘lgl?ég gi{e(?eq Lﬂf/ éa){a é“%%@? Eﬁé@gs%ayhﬁwr\a}e’the

/ral\loﬁ/ St ;rttjermial atabmty ddhdpolyMiUegtr;nthmmmmmigg? icity, cltanigertiee piloplignsmand
2-am noitﬁgﬁl&t_yri c acid, isovaline, and al pha-nmethyl serine)

25 Essential amino acids in the parent polypeptide can be identified according to
procedures known in the art, such as site-directed mutagenesis or alanine-scanning
mutagenesis (Cunningham and Wells, 1989, Science 244: 1081-1085). In the latter technique,
single alanine mutations are introduced at every residue in the molecule, and the resultant
mutant molecules are tested for biological activity (i.e., antimicrobial activity) to identify amino

30 acid residues that are critical to the activity of the molecule. See also, Hilton et al., 1996, J.
Biol. Chem. 271: 4699-4708. The biological interaction can also be determined by physical
analysis of structure, as determined by such techniques as nuclear magnetic resonance,
crystallography, electron diffraction, or photoaffinity labeling, in conjunction with mutation of
putative contact site amino acids. See, for example, de Vos ef al., 1992, Science 255: 306-

35 312; Smith et al., 1992, J. Mol. Biol. 224: 899-904; Wlodaver et al., 1992, FEBS Lett. 309:59-
64. The identities of essential amino acids can also be inferred from analysis of identities with
polypeptides which are related to a polypeptide according to the invention.



may be substituted for am no acid residues of a wld-type pol ypeptide. A

limted nunber of 15 non-conservative am no acids, am no acids that are not
encoded byotb@/igesvet i c code, and unnatural am no aci dsPomEPR@cmElsse i t ut ed
for amno acid residues. "Unnatural awi no acids" have been nodified after
protein synthesis, and/or have a chem cal structure in their side chain(s)
different f rsmglé hert mftipteh anfiicaadiar dub”svtﬂUtiensaQ:iaﬁISbe uiuw uhd|te§tﬁﬂ N@sikf ikflewe an

"hol uae TeBes of Phiatenes s otacam iy aierssniie. BICRAGbY acirieabsaperina *3-
:g?di hmb%dgugegg,ug?az meaius??embymauc:ﬁat@kOMn andl S%wmgmesy:en&&m?ﬁsm of
he pol JoRE A cSaes 1ee Pt AT Acilnspo UERS S At o TS, b e

E Egn5 te higr?éaﬂezst albthler imetieddst ﬂheth pan Ypeaseddaciudd b”?Z?m?n m; plj&ﬁdg@ gipsiay f(e gi,ty,
par egt "%éb?f Wéglrl\ %8‘:’7 ﬁ‘?%‘@?@g&g@ﬁg&%‘t %’%@&%Wm} he

art, s ucémdaeguenid&edea enitagbnebit {Demyshite Siral.al 986, BeneddMAS) Ner 8L4/30088,IDNA
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Sci ence 'YBESt Hhd °§§tb§f;?p' V@Fptéd% dff@@?‘”” Rbe. 5ol 224: 899- 904
W otkaver et Tk. totalﬁ%berl:ﬁ&ﬁ‘smhetamd s’BiBQtntEEBonsdeeleﬂ’dms ardiortingdribonsodf apsise atids|

ol vpept| e AariREpE Qo Rc2 e SETEGA55! o ahieretn 17 BA#E oA P on.

V\obzi):)?/r\]ﬁmsmr BO}dreRICEHD 0B 2838252 16 SEQNHI NO(n?g4nml1t); preerabity mea:e preferati>ly

Feconbi s praaPl, 7 it ARt B st el Rl A 1R & ndly KEIEABY 4>

T R <A el KB
’ \}\E)agg ff 53%1 "&"HS am3 nt, ‘of ren ntbml bl%

?ﬁgl Egéigﬂypepthﬁ @v‘r&chﬁﬁegpaatg\ame-pbalprmldg has 4t @0;({ ;[dahtlty vihOtbe amino

B ;

regt on. IFDILR oR PR IR NCT B i Qarigh 38 ot R AG B o RS o,

al ., 19&spstidtion iii:ob@ oy mokdipasiionssarsd wherkinl the gubsitUtiods aceseldntedcfoorbi ned wit h

hi gh-t hroyigh tomated 10 screening nethods to detect activity of

cl oned, ‘st agenlrzed pol ypepti des expressed by host cells. Mitageni zed DNA
nol 2E ul ¥R, INGQ, L S G NSSY BISAONGIS NBLL, INSM, INGD, INSH arddbMer ed from t he

G6R, G6A or G6K;
P7A, P7L, P7V, P7K or P7R;
WS8R;
D9A, D9G, DK, DIL, DIT, D9N, D9F, D9H, DOM, D9P, D9Q, D9S, D9C, D9II, DIR, D9V or
30 D9Y;
E10G, E10A, E10L, E10C, E10Q or E10S;
D11F, D11G, D11N, D11V, D11Y, D11H, D11K, D11L, D11P, D11S, D11T, D11W, D11,
D11M, D11A, D11C or D11R,;
D12P;
35 M13R, M13S, M13V, M13A, M13F, M13G, M13L, M13T, M13Y, M13W, M13E or M13K;
Q14R, Q14L, Q14F, Q14G, Q14H, Q14S, Q14A, Q14C, Q14l, Q14K, Q14M, Q14P, Q14T,
Q14V, Q14W or Q14Y;



host cells and rapidly sequenced using standard nethods in the art. These
nmet hods allow the rapid determ nation of the inportance of individual

am no aciwonres/dues i n a pol ypeptide of interest, and eam/Epreoappisse€d to
pol ypepti des of unknown structure. 1517The total nunber of am no acid
substitutions, deletions and/or insertions of amno acids 1 to 40 of
anyone aj178EQ17D NN@Y2NH v IEQK, NP, RZ25S a1 ANITE, Nift 7 KEQ W, NYE286N1 TH;SEQ | D

NG 251 qr, . gn 25 ~SEQ ID NO 274 is 10, preferably 9,

nor e pr%’@%%ﬁgs @;8%1{;"@?&"5 @8'7, nore preferably at nost 6, nore

pr ef er alk20Ceér K2pR; 5, nore preferably 4, even nore preferably 3, nost
prefera 2 d n ~ preferably 1. 20 In another aspect, the present
i nventi 2#2/161' W?gegﬁ?f}%‘%?%t of a parent antim crobial polypeptide, which
par ent dp2li,n22vabppli2pwlorpzavt;i de has at | east 60%identity with the am no
acid SEWT SEQ I D NO 1, wherein the variant has antim crobi al

activit rises a substitution in one or nore positions, and
wher ei n GHH, BHAK, G24A| GRSP B4R G2 G, IGIIR, B2US, 824V 0B2424r G2AN,NSR, N5Q

N5V, N5 or . BR, GBA or BK; PT7A,
Dol poT25bh N5k, ek, Yooy 25,250 Y55, WGl YO 0T B5F “hert bom
DOP, DOM26POR26IDIZETDXRECEIR26ROV or 30 DIY: E10G EL0A. E10L, E10C, E10Q
or E10S.. .1 R D1 11K, D11L, D11P, DI11S, D11iT,
D11 Dﬁ% : eﬁgﬁﬁﬁﬁwoﬁ@g’?gﬁﬁ?sﬁiﬁ? '35 ML3R ML3S, M3V, ML3A,
ML3F, MUGS3K, MBBN, AMCR A3V AT1E MIBW, ASIBE3IR ANBBK: ASNAR31QLFA31OL4F, QLAG

QL4H, @%%le Ql41, QLAK, QL4M QL4P, QLAT, QL4V, QL4AWor QLAY:
WO 2006/ / EP2006/ 062884 17 N17R, N171, NL7Y, N17V, N17K, NL7T,
NL7S, NIGEIK, 38R, GYBEAG3BN7@83HIGBTGINABAG33RI8A, HI8F, H18Q H18T, HL8V

Toow or SIS oBHR an coak, oan, Goap, G4F, GR4L. G24Q
Q241 GHBSA, B33H, F3524°85M, FGBUINE35WAS38R ofF36L; Y251, Y25M  Y25N, Y25Q Y25S,
Y25V or \XgpRyaéin SaeI 5ok, VIR vaEr B V3BT 2OR
K38H, K38N or K38R; and
Y40l, YA0YRCG or Y40YR.
Preferably the parent antimicrobial polypeptide has at least 70% identity, more preferably
20 at least 80% identity, even more preferably at least 90% identity, and most preferably 95%
identity with the amino acid sequence of SEQ ID NO:1. In particular the parent antimicrobial
polypeptide may be identical to the amino acid sequence of SEQ ID NO:1.
In an embodiment the parent antimicrobial polypeptide is a defensin polypeptide; more
preferably an alpha defensin, a beta defensin, or an insect (arthropod) defensin. Preferably the
25 parent amino acid sequence exhibit antimicrobial activity.
In another embodiment, the parent antimicrobial polypeptide has 1, 2, 3,4, 5,6, 7 or 8
amino acid differences compared to the amino acid sequence of SEQ ID NO:1. Preferably 1, 2,
3, 4, 5 or 6; more preferably 1, 2, 3, 4 or 5; even more preferably 1, 2, 3 or 4; even more
preferably 1, 2 or 3; and most preferably 1 or 2 amino acids are different compared to the
30 amino acid sequence of SEQ ID NO:1.

N-Terminal Extension
An N-terminal extension of the polypeptides of the invention may suitably consist of from
1 to 50 amino acids, preferably 2-20 amino acids, especially 3-15 amino acids. In one
35 embodiment N-terminal peptide extension does not contain an Arg (R). In another embodiment
the N-terminal extension comprises a kex2 or kex2-like cleavage site as will be defined further
below. In a preferred embodiment the N-terminal extension is a peptide, comprising at least



10 Y29F, Y29R, Y29A, Y29H, Y29L, Y29M Y29S or Y29W A31 K, A31 N, A31 Q
A31 T, A1 E, A1 H A31 1, A31 R A31 S, A31 V, A31 Gor A31 Y; K32R or
K32T;, G333 2833Q150633E, G33N, G33S, G33T, G33A or G33R, PCEAPE)0c@E28BY G34W
or G34R, 15 F35A, F35H, F351, F35M HB85V, F35W F35R or F35L; V36L, V36M
V361, V36K, V36Q V36R or V36T; K38H, K38N or K38R;, and Y401, Y40YRCG or

YgOYR. Rwef@udk) anc]yb,eA%;?a(m)ramiaatdclm msbé@,lsuplg lag Fbﬁm-itéfmﬁh?ﬁ%x@hsibﬂ@&?pﬁﬁgig
identity, re efera 20 at 80% identity, even nore preferably
at | eastonggg/ér?ed'}épﬂ"f"f‘??eﬁ%@cﬁ%é%ﬁ%QﬁQS% identity with the amno
acid sequence of SEQID NO 1. In particular the parent antim crobi al

pol ypep'a'*dg gr?%/snbe I dentical to the am no acid sequence of SEQID NO 1. In
an enbo "&She parent antinmcrobial polypeptide is a defensin

pol yfperJE | de;Kex@rsites (Hef@f @.@gmhetg@dl;f iﬁ|EEH2§1mb| grbe vl 1285,@db5t God@d&,mdadgrrﬁﬂ Pr8s
I nsect art (0] efens|h. Preferably the paren ,N0 .acCl S uence
exhi bi t " RIBr Shn dFed (A Epne ISP RRsPRcteanToal ket keRRke s are o BaSE
ant i m crrebogritiopditgd €. | heaviags sites)Fourti bétwebn tHe pré-peptide eAdBding @giod and the
di fferences congarogd to th_ am no acid sequence of SEQ ID NO 1. Preferably
1, 2, dnatyre region okSOMB PEIOBIPSt e ably 1, 2, 3, 4 or 5. even nore preferably

1, 2, 3 or 4nserticmof@keéx2 sitecdred Réd2Viké,sité have & c@rtiin Basds hwedfshoahlty inhprove 2
am 51100 acids are dif[i rent cogerare m no acjd sequence. of SEQ I D
NO

g othe 3 id se

N-OPIER; RAgonep i BIPCRFSMY A r“%‘ﬁ (PLP-PERKAE, CleRYAgSY S'E%ée?@f’%@pﬂc%e f

t he i nvenbteiseerationldveRbl y consist of from 1 to 50 amino acids, preferably

2-20 ! i,.d j,al.l -15 ] i ds. .35 0d] | S

20210 0L RN bl AR csh Ol o R TP bl oy

enbodi rr&o_blbfalneclbzxta;g_brét ?aiertetnthmsﬁibgﬁrlm mnwférMI extieasian msulrtrﬁggj hn htatir{:ic&m ge
t erlin ur.t ner el QW. N a.pr erre e 0]

Nt or o iiventds g, SREndedih BBiparstnditantity AeiBe T 140 6Caripre 5h aEGupilt 2

PCT15EP2 (8B 0528602516 anyonél of SED 1BNNO226ARPSED) IRINR5Bor dinyersé GHSEQ $Dich

as an I\I—a{\iﬁrz%?oaégéébytsgzg conprising one of the follow ng sequences: EAE,

EE, DE 5 Kex2 sites (see, e.g., Methods in Enzynol ogy
Vol 185, ed. D. CGoeddel, Academc Press Inc. (1990), San D ego, CA "Cene
Expressicﬁon Tj;dﬂnol Q ") and kex2-like sites are di-basic recognition sites
(i.e., dusgddplynsn f ound between the pro-peptide encoding region and
the mat ur e Thegpalypeplidesoafethprppésant invehticrealso dnclwfe fasédpadlypéptiles or 2leavable

kexgo- H kasigri1 E)glyggﬁ%els ri]n \(}Vﬁ{CB %ingth%"ri%g@pebﬁﬁg isS Pu%\évg a& %ei IQRerr(r)n\{r?us or the C-terminus
of the polypeptide of the invention or a fragment thereof. A fused polypeptide is produced by

fusing a nucleotide sequence (or a portion thereof) encoding another polypeptide to a
nucleotide sequence (or a portion thereof) of the present invention. Techniques for producing

fusion polypeptides are known in the art, and include ligating the coding sequences encoding

25 the polypeptides so that they are in frame and that expression of the fused polypeptide is

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

Sources of Polypeptides Having Antimicrobial Activity
A polypeptide of the present invention may be obtained from microorganisms of any
30 genus. For purposes of the present invention, the term “obtained from” as used herein in
connection with a given source shall mean that the polypeptide encoded by a nucleotide
sequence is produced by the source or by a strain in which the nucleotide sequence from the
source has been inserted. In a preferred aspect, the polypeptide obtained from a given source
is secreted extracellularly.
35 A polypeptide of the present invention may be a bacterial polypeptide. For example, the
polypeptide may be a gram positive bacterial polypeptide such as a Bacillus polypeptide, e.g.,
a Bacillus alkalophilus, Bacillus amyloliquefaciens, Bacillus brevis, Bacillus circulans, Bacillus



10 correct endopepti dase processing at the pro-peptide cleavage site
resulting in increased protein secretion levels. In the context of the

i nvent i orwonsevisizma of a kex2 or kex2-like site result iPaTiHPROOBOESSDI ity
to obtain cleavage at a certain positi%n in the N-term nal extension
resulting in an antim crobial polypeptide being extended in conparison to
an no acgodguléns, BatilusTavtusy Baeiles Ieﬁﬁ@ B&tilNG idhériifotrhis SB&EiNIS rh@al&@m) rBaflyene

N0 57a. | TR oA HREs Wibhs ol Bapli S RLrafioR NS PR ReRie: P SIEPBIEES o

i ncl ude ;fdl@@ﬂtldhﬂeyglﬁﬁt $ld@ﬂorﬁycesl RedEnb | St?é);tcim;%de@nnmmspmw@a@e | oF avigramh
N—ter nus, or the C-terni of the

th at
oy penTegat e DR RO wraaR, €6 N E: GOt e PRaHeParas sp ol BRPIR v pent i dor i s
prodsiced by A fpolypagtide oflutheepriebeie meémuenomaj @fsoab@@r ﬁmgal poigseptitio, eniwcmﬁr@g

th tide t | (] 1 f th
o ort MeetRr 8 vBstsoifhapleS Sih o8B RatHRE Koy Ptk | e Pl fetonn
i nI t he tasdh;zoaacbhemhya?ﬁ br g@tnroma ]'pr@lpéﬂiﬂegg?[rﬁmtw@ﬁéféraewcadﬂllfalg?%u$ h‘&ngdal
0 e | e are Ln ane ressi on o T use
D b apepide tikhas ALACEBTonin oG AiaabeSibl; Shiribuoarys apgsam,
Sour ces lesaﬁ&rhy [Hphicolas M@napgrtm)dt ]!\/mcon' oMyeélloAbMDm tMeécawmbasmpWadmwbrd, Ee
t Tl I nisNs O an n v or
DB o P, BBt BiRrb s, SRRopikts SRR s iossdi, diMA, |

I N conrkygookadioim, brarngpodennapolyp@tuﬂball mean that the poI ypeptide encoded
by a nucl eotlde e%ue ' duce b tl(ﬁ]ege sour n in which

t
Dhe nuol eot Mo & ATEETER . AeBRetr L SRttt oo n SErdlaratues raasthrathstd o
aspect, lSéuehamhypemt icéaevjdﬂbéeal nSzbdvammwegl vaiastatiousc e Satcshatremymsed douglasii,
t 0 e 0 rese invention
bact or | a1ACERTPIKERT KRR, PRE iAo iebors o Sre B ey S B Bolfhestive  ve
bactzri davimglanimirollal axtivity. as a Baci |l | us pol ypeptide, e.g., a BaC| | 1 us
al kal ophi lu VIS

ci roul ans. BAGTRS BBy stonds B BRRPRsRoR) 2 Aaorivs Heyledfife, gporaitus
Baci | | usaWamﬂrusAs;Bagﬂldlé Usmigaiiis, SAsadagillld Lfeeﬂdus?letnpb@lmss /quBamg.ir;I wgpgrglllluz
o nor ke R At bG8, AR hySR SRR Bt et rugruh Bl
ﬁg repto rﬁusamtlm croc:ﬂamlemee Fuseridn rqulrmunun Iﬁusavggp @irqrpmpanuge Fusamm; Qgraminum,
ol abeptarivg hSigrRBaURE Pal sy rlosdic Berih ndbes PP o2 S iy
pol ypepthusariuramdsaunn, el:uspnwhesaatbuylnamyéasanupnqup@qtmm IétwahUIa$p@rdﬂaambmb;ﬁ
K\ Ve Qe SLiDidm JAEEAAN NS, FISDI PRGBS Buschu Ul

pol ypepti mOrE prefeera ous unga pol'y THE €l
an Acr erfdmmuala As0Eng) Iﬂ-Ium:col&u rIamtgumsd; uMycaZr ynieleas od\dme,lloﬂvthmr‘aaiiuetmwphlla

Fusar | Ui UGB 0L Aol BN Do e, YHSHRdoARY h s ] SRl RER i

Neur ospora
25 Tnchoderma longibrachiatum, Trichoderma reesei, or Trichoderma viride polypeptide.

It will be understood that for the aforementioned species, the invention encompasses
both the perfect and imperfect states, and other taxonomic equivalents, e.g., anamorphs,
regardless of the species name by which they are known. Those skilled in the art will readily
recognize the identity of appropriate equivalents.

30 Strains of these species are readily accessible to the public in a number of culture
collections, such as the American Type Culture Collection (ATCC), Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH (DSM), Centraalbureau Voor Schimmelcultures
(CBS), and Agricultural Research Service Patent Culture Collection, Northern Regional
Research Center (NRRL).

35 Polypeptides of the present invention also include fused polypeptides or cleavable fusion
polypeptides in which another polypeptide is fused at the N-terminus or the C-terminus of the
polypeptide or fragment thereof. A fused polypeptide is produced by fusing a nucleotide



10 Paecil omyces, Penicillium Pironyces, Schizophyllum Tal aronyces,
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pr ef er r edwapexcisisoshe pol ypeptide is a Saccharonyces caPCIPe@en6iss4
Saccharonyces cerevi siae, Saccharonyc¥®s di astaticus, Saccharonyces
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r eadihl yAmepared.i |bITs5wé|0 kbdlmm pumléioalwlt ivhich nmt(é%ngcs;)ﬁwagg hbmﬁonsg@%@@tg’ thesamiaoich

as the Anerican e t ection , ut sche Samm ung von

M kroorga§ ss‘ﬁr@?? %%goefgﬁqqéﬂtﬁ%pgﬁnt@%k' (DSM), Centraal bureau Voorg

gg Ihrfnmel cul tn;lroeeaﬁsérﬁag)entian(ﬁlmkélaxab ttol rp@lynE’eleetareEhAélﬁim \ehC@dFe)Plﬁa@rnéntsldfttuefe
ection r.t hern Regi ona ese J S =00) epti

Che. or uiino BRUHEIerso8n 2 anane ol sen IG5 SERD MOz RS 1k

pol ype.ptIDdEG]:cz'ZB mmllammg gradnypeetof GEQ ﬂthNQ;E?Z adASlEIQaIE(Dj\I-leﬂm M.theft he

Ctermnu 0 t.he ..p eptide or a nt [ eol . us. [0) eptide IS

o oaueeioliicactlt) WS Bsbien®h o LRSI oledfieth A tiRie sBisrRE ieréin

Sequenc ene@r neorp autleotitles ronetbt )5’ and/od?' egd hawd been gelbtgdept i de to a

nchﬁ oti de uen prt ion th i nvention.

e.(or a eof ). of th r esent .
Tocti ques TP HaeRIER s aBR, afobs SBliTash oY siandird SRR piefellpy Uggdo
i ncl ude dengtid Engjnédringctodelogatedte eaclestidensalience from gred lopatidn es differant site
they are in franme and t r Lon of the fused I tide i nd
contr o1 W15t oM hedtePeoalBeg, R TG Rretegbrb raote Pl SRR Gt
pr esent desired fragmeal samprisiref the ruclgotidy Isaqlente i ahesdihg\ther golgpentide e misedion of
Sequenchhe fragment into a vector molecule, and incorporation of the recombinant vector into a host

25 cell where multiple copies or clones of the nucleotide sequence will be replicated. The
nucleotide sequence may be of genomic, cDNA, RNA, semisynthetic, synthetic origin, or any
combinations thereof.

Modification of a nucleotide sequence encoding a polypeptide of the present invention
may be necessary for the synthesis of a polypeptide, which comprises an amino acid

30 sequence that has at least one substitution, deletion and/or insertion as compared to amino
acids 1 to 40 of anyone of SEQ ID NO:2 to SEQ ID NO:225 or anyone of SEQ ID NO:226 to
SEQ ID NO:251 or anyone of SEQ ID NO:252 to SEQ ID NO:274. These artificial variants may
differ in some engineered way from the polypeptide isolated from its native source, e.g.,
variants that differ in specific activity, thermostability, pH optimum, or the like.

35 It will be apparent to those skilled in the art that such substitutions can be made outside
the regions critical to the function of the molecule and still result in an active polypeptide.
Amino acid residues essential to the activity of the polypeptide encoded by an isolated
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The control sequence may be an appropriate promoter sequence, a nucleotide sequence
which is recognized by a host cell for expression of a polynucleotide encoding a polypeptide of
the present invention. The promoter sequence contains transcriptional control sequences

30 which mediate the expression of the polypeptide. The promoter may be any nucleotide
sequence which shows transcriptional activity in the host cell of choice including mutant,
truncated, and hybrid promoters, and may be obtained from genes encoding extracellular or
intracellular polypeptides either homologous or heterologous to the host cell.

Examples of suitable promoters for directing the transcription of the nucleic acid

35 constructs of the present invention, especially in a bacterial host cell, are the promoters
obtained from the E. coli lac operon, Streptomyces coelicolor agarase gene (dagA), Bacillus
subtilis levansucrase gene (sacB), Bacillus licheniformis alpha-amylase gene (amyL), Bacillus
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25 cerevisiae enolase (ENO-1), Saccharomyces cerevisiae galactokinase (GAL1),

Saccharomyces cerevisiae alcohol dehydrogenase/glyceraldehyde-3-phosphate

dehydrogenase (ADH1,ADH2/GAP), Saccharomyces cerevisiae triose phosphate isomerase

(TPI), Saccharomyces cerevisiae metallothionine (CUP1), and Saccharomyces cerevisiae 3-

phosphoglycerate kinase. Other useful promoters for yeast host cells are described by
30 Romanos ef al., 1992, Yeast 8: 423-488.

The control sequence may also be a suitable transcription terminator sequence, a
sequence recognized by a host cell to terminate transcription. The terminator sequence is
operably linked to the 3’ terminus of the nucleotide sequence encoding the polypeptide. Any
terminator which is functional in the host cell of choice may be used in the present invention.

35 Preferred terminators for filamentous fungal host cells are obtained from the genes for
Aspergillus oryzae TAKA amylase, Aspergillus niger glucoamylase, Aspergillus nidulans
anthranilate synthase, Aspergillus niger alpha-glucosidase, and Fusarium oxysporum trypsin-
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25 Useful polyadenylation sequences for yeast host cells are described by Guo and

Sherman, 1995, Molecular Cellular Biology 15: 5983-5990.

The control sequence may also be a signal peptide coding region that codes for an
amino acid sequence linked to the amino terminus of a polypeptide and directs the encoded
polypeptide into the cell’s secretory pathway. The 5 end of the coding sequence of the

30 nucleotide sequence may inherently contain a signal peptide coding region naturally linked in
translation reading frame with the segment of 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
region may be required where the coding sequence does not naturally contain a signal peptide

35 coding region. Alternatively, the foreign signal peptide coding region may simply replace the
natural signal peptide coding region in order to enhance secretion of the polypeptide.
However, any signal peptide coding region which directs the expressed polypeptide into the



Saccharonyces cerevisiae gl yceral dehyde- 3- phosphat e dehydr ogenase. O her

useful 5 termnators for yeast host cells are described by Romanos et al .,
1992, supwea.2o0ins1zpent r ol sequence may al so be a suit abl eCirazdes/osmguence, a
nontransl ated region of an MRNA whicl® is inportant for translation by the

host cell. The | eader sequence is operably linked to the 5 term nus of
t he nuclseetétalypawa@me hebicsalion ghdidemag by peed intthe pAssgnt iadsttion. sequence t hat
is function the ost .ce of choic '

b th
o vent on " Hfeeht BEpagoRtEE oo EaRN dRE ReagalsG £Pl, g RsHpga speptide
zgt ai ne:i:loﬁrngrre%ub?s getamed fiom thésgwh ﬁgfdrlaaeﬂmmﬂmnes rt%dl;étﬁcfeamgdse, Bfac:llus

er gi u | AU [l OSe 0S are | ra ul t , e ers | r

fenet dhotbralpireonilas HphSBulee, Bl iR bt (HR s USRS Pefes o
gnolfﬁse Ié&N@aéé,,Bﬁﬂlmhaemal e oplﬁmtevn@traEpfbtéﬂsesthgT y:pesabmdgj aﬁdeBacillush I
acchnar o el evi_si ae al - or ro ces cerevi |ae ono
e B geh < rhihe; Btef o g%saﬁﬁaﬁesca 3 o ifte’ A g, g
control raemmmm%mbmgﬂml yadenyl ati on sequence a sequence
oper abl y

|
et s ciitstve Sighdhebtigt Soid iSobhe It i eupee hivSa” 6oy waf o giblotal

poI yademneptide dodmigdregionsoobtamed cirorhetiie ks fohngspeedifiad enyhat TAKA samylasy; e
§£ is, functional in, the host ,cell. of choice
pre

b d i the . 20 .
nt ASRGEHilsRger ser ATyIRsS o SRR AEP el icoaase Bz guee miRls] aprrti
funlgal rpneAﬁSemeélfiﬂl:rmb@!aMneedlldlawmw hmmmmnb?fyodwnﬁsgi : | us or%/rz]ae _TiAKf\
ase, r gl us ni cOoa | an an an at e
ot hoes "RREa | HioBal Rahuh 160 Jmhnt Hoet S5t Hiel obtaindll o el HsdeS nforor
al phg gl SEoBardagees %Erdumd aéﬁlqhalfaadelayd aSaamhamqmemameWme yeesthsdosOtheel | s
ar e escr an er ma

d. I

003 codielband sapPaf g eIl Ats daietned B BOMaRhs ke 108, s%0By Y + ogi on
Lorypantid ”Z'r‘?d‘“’é“"?i‘*ﬁ"’;"‘*{‘? "‘é“%cwodem@é?“’“”ﬁ“ ek ﬁ?%a'{“ﬁ":‘”é"’“““s""?ﬁc?‘“'{‘%r

ept |
Pat oy ckheelnts, biiohet 3T HEA S S SEhonieetidt R Fesbfioni S BEIARS
':nrié i Is ngklnewh Irq:aa:moea?ymeaosprgpdypqglpei(dea zyrdogam |Eeesggmmases)u r/&btqpolype;btteié |s n
bhaodes SRRl Mhdfle' SRTRaH od" chRVerR IR A riluch Déerd Pibebidh 2 Stk or g
S equenc eautsoatatytict eieavwesofgt’mel prppqaptlddefrom ottie r;gopcﬂypepude\,h | Tire ipeopleptide goding
th di
o O PR PR S 0L SR s BB kb R s
pept i de SBIBtIItsodeut@I rpm;claaﬂe (nprI)eISaadt:harwrycestdaee\fls;aelagmas‘agmalRl'pzqmr . Lil(?ﬁ miuﬁhzhlng
r n
o?ge? to%éﬁﬁ'g Céet&gé%fr)eﬁﬁgdr#cgfoqhg@ %?) ypéb'?giéccgg%vé\epef)?%%g Si gnal pepti de
codi ng r egi diheveiboth signad peptidenandeprppersicle degiohs/arepresbat ainthe anio ninus of a

2006/ 13#&3{%@5@ '%Egspo%(eﬁéc?efsﬁeélon ?) psogﬁloﬁ%c? Bth%ttﬂ&%'r?J te?'mn\?étofcae!)elyé)éptide

ch0|ce sent Tnven
and the signal peptide region is positioned next to the amino terminus of the propeptide region.

It may also be desirable to add regulatory sequences which allow the regulation of the
expression of the polypeptide relative to the growth of the host cell. Examples of regulatory
systems are those which cause the expression of the gene to be turned on or off in response
to a chemical or physical stimulus, including the presence of a regulatory compound.

30 Regulatory systems in prokaryotic systems include the Jac, fac, and irp operator systems. In
yeast, the ADH2 system or GAL1 system may be used. In filamentous fungi, the TAKA alpha-
amylase promoter, Aspergillus niger glucoamylase promoter, and Aspergillus oryzae
glucoamylase promoter may be used as regulatory sequences. Other examples of regulatory
sequences are those which allow for gene amplification. In eukaryotic systems, these include

35 the dihydrofolate reductase gene which is amplified in the presence of methotrexate, and the
metallothionein genes which are amplified with heavy metals. In these cases, the nucleotide
sequence encoding the polypeptide would be operably linked with the regulatory sequence.
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The vectors of the present invention preferably contain one or more selectable markers

which permit easy selection of transformed cells. A selectable marker is a gene the product of
which provides for biocide or viral resistance, resistance to heavy metals, prototrophy to

30 auxotrophs, and the like.
Examples of bacterial selectable markers are the dal genes from Bacillus subtilis or
Bacillus licheniformis, or markers which confer antibiotic resistance such as ampicillin,
kanamycin, chloramphenicol, or tetracycline resistance. Suitable markers for yeast host cells
are ADE2, HIS3, LEU2, LYS2, MET3, TRP1, and URA3. Selectable markers for use in a
35 filamentous fungal host cell include, but are not limited to, amdS (acetamidase), argB
(ornithine carbamoyltransferase), bar (phosphinothricin acetyltransferase), hph (hygromycin
phosphotransferase), niaD (nitrate reductase), pyrG (orotidine-5’-phosphate decarboxylase),
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pBR322, pUC19, pACYC177, and pACYC184 permitting replication in E. coli, and pUB110,
pE194, pTA1060, and pAMB1 permitting replication in Bacillus.
Examples of origins of replication for use in a yeast host cell are the 2 micron origin of
replication, ARS1, ARS4, the combination of ARS1 and CEN3, and the combination of ARS4
30 and CENG.
Examples of origins of replication useful in a filamentous fungal cell are AMA1 and ANS1
(Gems et al., 1991, Gene 98:61-67; Cullen et al., 1987, Nucleic Acids Research 15: 9163-
9175; WO 00/24883). Isolation of the AMA1 gene and construction of plasmids or vectors
comprising the gene can be accomplished according to the methods disclosed in WO
35 00/24883.
More than one copy of a polynucleotide of the present invention may be inserted into the
host cell to increase production of the gene product. An increase in the copy number of the
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25 stearothermophilus, Bacillus subtilis, and Bacillus thuringiensis; or a Streptomyces cell, e.g.,
Streptomyces lividans and Streptomyces murinus, or gram negative bacteria such as E. coli
and Pseudomonas sp. In a preferred aspect, the bacterial host cell is a Bacillus lentus,
Bacillus licheniformis, Bacillus stearothermophilus, or Bacillus subtilis cell. In another
preferred aspect, the Bacillus cell is an alkalophilic Bacillus.
30 The introduction of a vector into a bacterial host cell may, for instance, be effected by
protoplast transformation (see, e.g., Chang and Cohen, 1979, Molecular General Genetics
168: 111-115), using competent cells (see, e.g., Young and Spizizin, 1961, Journal of
Bacteriology 81: 823-829, or Dubnau and Davidoff-Abelson, 1971, Journal of Molecular
Biology 56: 209-221), electroporation (see, e.g., Shigekawa and Dower, 1988, Biotechniques
35 6: 742-751), or conjugation (see, e.g., Koehler and Thorne, 1987, Journal of Bacteriology 169:
5771-5278).
The host cell may also be a eukaryote, such as a mammalian, insect, plant, or fungal
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25 other complex polysaccharides. Vegetative growth is by hyphal elongation and carbon

catabolism is obligately aerobic. In contrast, vegetative growth by yeasts such as

Saccharomyces cerevisiae is by budding of a unicellular thallus and carbon catabolism may be

fermentative.

In an even more preferred aspect, the filamentous fungal host cell is an Acremonium,

30 Aspergillus, Aureobasidium, Bjerkandera, Ceriporiopsis, Coprinus, Coriolus, Cryptococcus,

Filibasidium, Fusarium, Humicola, Magnaporthe, Mucor, Myceliophthora, Neocallimastix,

Neurospora, Paecilomyces, Penicillium, Phanerochaete, Phlebia, Piromyces, Pleuroius,

Schizophyllum, Talaromyces, Thermoascus, Thielavia, Tolypocladium, Trametes, or
Trichoderma cell.

35 In a most preferred aspect, the filamentous fungal host cell is an Aspergillus awamori,

Aspergillus fumigatus, Aspergillus foetidus, Aspergillus japonicus, Aspergillus nidulans,

Aspergillus niger or Aspergillus oryzae cell. In another most preferred aspect, the filamentous
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Journal of Bacteriology 169: 5771-5278). The host cell nmay also be a
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PCT/ EP2006/ 062884 28 cell. In a pref®rred aspect, the host cell is a
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25 Methods of Production
The present invention also relates to methods for producing a polypeptide of the present
invention, comprising (a) cultivating a cell, which in its wild-type form is capable of producing
the polypeptide, under conditions conducive for production of the polypeptide; and (b)
recovering the polypeptide.

30 The present invention also relates to methods for producing a polypeptide of the present
invention, comprising (a) cultivating a host cell under conditions conducive for production of the
polypeptide; and (b) recovering the polypeptide.

In the production methods of the present invention, the cells are cultivated in a nutrient
medium suitable for production of the polypeptide using methods well known in the art. For

35 example, the cell may be cultivated by shake flask cultivation, and small-scale or large-scale
fermentation (including continuous, batch, fed-batch, or solid state fermentations) in laboratory

or industrial fermentors performed in a suitable medium and under conditions allowing the
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of producing the pol ypeptide, under conditions conducive for production of
t he pol yRlaptsi de; and (b) recovering t he polypeptide 30 The present
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conziuci vrasfbeen nracsfootedwitiofh nukleotide sequence encoding a polypeptide having ant|m|crob|al
activity of the present invention so as to express and produce the polypeptide in recoverable
quantities. The polypeptide may be recovered from the plant or plant part. Alternatively, the
plant or plant part containing the recombinant polypeptide may be used as such for improving
the quality of a food or feed, e.g., improving nutritional value, palatability, and rheological
30 properties, or to destroy an antinutritive factor.
The transgenic plant can be dicotyledonous (a dicot) or monocotyledonous (a monocot).
Examples of monocot plants are grasses, such as meadow grass (blue grass, Poa), forage
grass such as Festuca, Lolium, temperate grass, such as Agrostis, and cereals, e.g., wheat,
oats, rye, barley, rice, sorghum, and maize (corn).
35 Examples of dicot plants are tobacco, legumes, such as lupins, potato, sugar beet, pea,
bean and soybean, and cruciferous plants (family Brassicaceae), such as cauliflower, rape
seed, and the closely related model organism Arabidopsis thaliana.
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25 and how the polypeptide is desired to be expressed. For instance, the expression of the gene

encoding a polypeptide of the present invention may be constitutive or inducible, or may be

developmental, stage or tissue specific, and the gene product may be targeted to a specific

tissue or plant part such as seeds or leaves. Regulatory sequences are, for example,
described by Tague ef al., 1988, Plant Physiology 86: 506.

30 For constitutive expression, the 35S-CaMV, the maize ubiquitin 1, and the rice actin 1

promoter may be used (Franck et al., 1980, Cell 21: 285-294, Christensen ef al., 1992, Plant

Mo. Biol. 18: 675-689; Zhang et al., 1991, Plant Cell 3: 1155-1165). Organ-specific promoters

may be, for example, a promoter from storage sink tissues such as seeds, potato tubers, and

fruits (Edwards & Coruzzi, 1990, Ann. Rev. Genet. 24: 275-303), or from metabolic sink tissues

35 such as meristems (lto ef al., 1994, Plant Mol. Biol. 24: 863-878), a seed specific promoter

such as the glutelin, prolamin, globulin, or albumin promoter from rice (Wu et al., 1998, Plant

and Cell Physiology 39: 885-889), a Vicia faba promoter from the legumin B4 and the unknown



The transgenic plant can be dicotyl edonous (a dicot) or nonocotyl edonous (a
nonocot ). Exanpl es of nonocot plants are grasses, such as neadow grass

(bl ue gr ase,20003)504f or age grass such as Festuca, Lol i URCTIEPR@EI6IS84 gr ass,
such as Agrostis, and cereals, e.g., 3heat, oats, rye, barley, rice,
sorghum and nai ze (corn). 35 Exanples of dicot plants are tobacco,

| egunes,segd @ioteid denpifittn VieRi R&be (Congalet beetggapmmalbﬁanrar&mhysmmbpaaz mad

and-t no b ebpmolr FoBt ARRrLo BYIRPER (ahaielBpeloed: Har aLCohEhabtRe i 504

PCT/ EP2(¥38/9Xa3 &8¢ stoiégdfmtam ASpA brahatet freva Brassideenagpueor &8 bthér, sdedaspesific

t, f t t ub t
SELECENG = K Ty g ey
ti ssgles,magebeé aﬂmpeﬁﬁmpnofno@errﬁjalmbs ¢ied tbcs prapadtentedrh sice SrIMAS (Kyuzakpt &St S,

conai aer 351 1AL 1V&elsBi 02 581 T0p0  PRCGRIE Vi SgPihg ediratgierdes Bene ne

tissue cp"rbrgbter (MitreC ang iHiggins] 1994bePlantplieletulal Bidiogyl 26:86-98), dplthataldriigese

S o RS i BB, 8 R oo B b

endos penimundahdusitde ronister shds the giotato AirﬁZOpromoteu d¥d etvial M 993( Péant Moferul

h i i h f d
Uil s HiPla BS8r3 RaR ikt e DI P ok PAE Mibo Bl Py abibfie MeRa i s 88" o
It Eet E (ra estemben’amre hndrboght{rﬁ:yaltelbg;?e s sallugtz?ﬁl ér:admce@ ©9 redageér?usnytdpprm buatsstariceswn
| con ot Ak e prospden, & a2 BheRane «PanC BATIERSE SN e thenes
t he ||to_reabsu|s|(<j:|e:cmdeand gbbénetlnoabideanpdl aenvyhmstalsgenorre and pr opagat| ng the
resul ting ifie

ans Nt | ant
Corl  ing o pirifte eBfincf ciemer B, ol bs, 566 18 AbRIR Gl SoRfisiof o2
whi ¢h CQJWpoHﬂB of th@pquamhmﬁlodm theqﬂﬁtnﬁonamptahgmelm prdenoter dnhanq:are@mﬁnt

o PBaCBE A Dby s OB 85 bl 4 Rlle OB PG A
choi ce. d:mlyﬂugilde) ofathetplneseak jovergtiono 1iFoc tstance,cXu efeg)., 0996) rsupra, disslese thealseaf 20

mar ker i f h I in ch the expression

const rugﬁghégmggeﬁ*ﬁ%} r% ,29 geR%&D%NR g%ﬁu%%%%‘* necessary for introduction

of the constThaecselectahie trimzrkqaﬂ gerie amd @uy Stheppaftshef thé aixprasside pensisuad mayhbe DNA

I ntroduc h The choi ce of regul atory sequences, such

as Ep orm({hgggn %t@? aﬁ'g'lt??e)brléjsgtgégﬁces and optionally signal or transit

sequences i sTheetneacleicnadid bomstlem‘anpl inconparatétk ibkas the qlanthgenoméaaceordirkp tand

how t he e d. t

excpr essi SAvSRHL e R ' e 381 TG FrppaplorbBEh TGRS aonmy

be constvirusimediatea tnansformétloa microimjegtidrg padmlelboplbardmﬂnt ls;t)laye teensformation,

speci fi b i £ | r

ol ant pane SeeiosdeRGRTGRERY Y b b0 Rl ARaFhEN AT, PG, 106, cidsTSiffollgy
25 8: 535; Shimamoto ef al., 1989, Nature 338; 274).

Presently, Agrobacterium tumefaciens-mediated gene transfer is the method of choice

for generating transgenic dicots (for a review, see Hooykas and Schilperoort, 1992, Plant
Molecular Biology 19: 15-38) and can also be used for transforming monocots, although other
transformation methods are often used for these plants. Presently, the method of choice for
30 generating transgenic monocots is particle bombardment (microscopic gold or tungsten
particles coated with the transforming DNA) of embryonic calli or developing embryos
(Christou, 1992, Plant Journal 2: 275-281; Shimamoto, 1994, Current Opinion Biotechnology 5:
158-162; Vasil et al., 1992, Bio/Technology 10: 667-674). An alternative method for
transformation of monocots is based on protoplast transformation as described by Omirulleh et

35 al., 1993, Plant Molecular Biology 21: 415-428.
Following transformation, the transformants having incorporated the expression construct

are selected and regenerated into whole plants according to methods well-known in the art.



descri bed by Tague et al., 1988, Pl ant Physiol ogy 86: 506. 30 For
constitutive expression, the 35S-CaW, the naize ubiquitin 1, and the rice
actin 1 woanmBisoaey be used (Franck et al., 1980, Cel PC2EP288H61894},
Christensen et al., 1992, Plant M. Biol. 18: 675-689; Zhang et al., 1991,
Plant Cell 3: 1155-1165). Organ-specific pronoters may be, for exanple, a
pr onot eroftgrothe sﬁaﬁsiagﬁatsﬁnrﬂfoéém RB<desighbd #6r tb‘éeééctlvp(lill&ﬁrﬁ'at‘bu o€ sSlect®ntyenes

fruits (Edwar & Coruzz 199 n Rev. 2 or from
et abol (N uripg <BGRESakon, R e Bl SepREoRs By SShgod SsRaR. NET

Bi ol . 24ian8foBm&(idh witk twe &dparaes TIDNA RbAsTIcE or Site: Bpatifict é)&:lﬂﬁmbﬁiherselectlon
prol am n ﬁl obulin, or album n pronoter fromrice (Wi et al., 1998, Pl ant
and Cel |98BR\WYiZirsglic Rrombiasgsg) 4 Vicia faba promoter fromthe | egumin B4

and g he unkmpﬁ!&@@%hﬂcﬁﬂﬁ%r@ﬁé EP&a@ﬁﬂﬁﬁﬁaﬁéducB@ @p@lylpemtudé@'f theg®aseritr om
Vicia faba ﬁBConra 1%9 Journal of. P Iaé] Phé %?gé/l 52: 708-
711), a 'PYS ?e?°”f‘9'bﬁlﬁga (Ebecd’ BRfing, 2y 1S geRF nPiREH & 8t P olg§8MPERIAG @ and
cB:eI | Phxﬁilymholgytldwencdm‘@; ﬁﬂpb]ypebic*jue Eé\ﬂh?@ﬁtlmromtﬁél {adﬁago%fpmmte%ntfmmmon

I assl ca r n er ee clT11.C ro el n
e g adriabaPglans FongueNg 18, ProIEns 1l sy GONPRRICS: GRS &F) SoGRYGNE the

| eaf qumly‘plepthuormter such as the rbcs pronoter fromrice or tomato
(Ky?o#uka et al., 1993, Plant Physiology 102: 991-1000, the chlorella virus
adeni ne nethyltransferase gene pronoter (Mtra and Higgins, 1994, Pl ant
Mol ecul aCompositigns 26: 85-93), or the al dP gene pronoter from ri ce (Kagaya
et al., 199 Mol ecul ar _and Ge netics 248.. 668-674

i nduci bl e pr'G\§otRFs %cﬁ‘vﬁgt'c{%eqfﬁ%t ?ﬂ%e iﬂ RASHIONS.( >&5‘°Et a5 pha%”{]‘ﬁlant

Mol ecul ajonipdsiibes, @gmpﬂé’ihg adiyp8piide bﬂthe\mesent 'hh@'\tbho rméferablya}me cuhusgsitioas by
abiotictreat S rrp aure, ht r ratlons.in

S0l i £ yre EAneTRRE sS4 odieeniBRn he kesfenfi il icatis ol BhrbEropia activite
pr omdt erof tlee @mpasitioamatk beelem‘crmemse ngalman Ieormm fadm'h)fas1 et hyl ene,
abscisic aCiﬂ] and qgi.bber el er, enhance

S orent oy The Mo i00s iy ind? SofinnBE pop Py Bhdlbielsicaly B TR SHARER oo
of the pmeaddiionahbieditialoor biostaticcageransuchras amotlséraamlmlcrbhal polgpaptide eehlbmnger

c el oor aimieial RV A9 Betiibd Shayd, PheBRei’ bgE e B ARt A8 koA dn,

i nst ancehe dant. e(IIas’des ofl@ﬁﬂ);otlsupndudejlpembmme elye pwe:llldﬁ G, t;iwndilhrr &£, methicidlin, of
the I ce acgln 1

any?bt nepapin, cuPfis: BaiC aFBLD e by T BmBGe ot ButBpf e e
avai | abliehibitors heceptialosporinsnu@.gi ccefadlor, c @afazolirct defuroxioe! pmmcadaﬂa&tanmt oetthe
I e e Tl g e T D

t r ansf orpolnyains; nsalfamanjidest i qoinojpaes;i odleramphémsicaljremetrohidazdlest | spectinomycin;
S0 oI BHoFER) SEEEbRG 58P Sho B A RpoBE P ndidie
Nat 26 e 3&B/ené§’ 49.g9. dmplsateridiry B, Agstatig 3-fudosyn; tandedzatdse e g mécbraizeld kglemmazol
transfeny ) 2nbi§ aAGwlashahi. chol ce

In an embodiment the biocidal agent is a non-enzymatic chemical agent. In another
embodiment the biocidal agent is a non-polypeptide chemical agent.

The compositions may comprise a suitable carrier material. The compositions may also

30 comprise a suitable delivery vehicle capable of delivering the antimicrobial polypeptides of the
invention to the desired locus when the compositions are used as a medicament.

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

35 included in the composition may be stabilized in accordance with methods known in the art.

Examples are given below of preferred uses of the polypeptide compositions of the

invention. The dosage of the polypeptide composition of the invention and other conditions
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25 should be used in an amount, which is effective for cleaning, disinfecting or inhibiting microbial
growth on the surface in question.

The antimicrobial polypeptides of the invention may additionally be used for cleaning
surfaces and cooking utensils in food processing plants and in any area in which food is
prepared or served such as hospitals, nursing homes and restaurants.

30 It may also be used as a preservation agent or a disinfection agent in water based
paints.

The invention also relates to the use of an antimicrobial polypeptide or composition of
the invention as a medicament. Further, an antimicrobial polypeptide or composition of the
invention may also be used for the manufacture of a medicament for controlling or combating

35 microorganisms, such as fungal organisms or bacteria, preferably gram positive bacteria.

The composition and antimicrobial polypeptide of the invention may be used as an

antimicrobial veterinarian or human therapeutic or prophylactic agent. Thus, the composition
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25 bacteria, including streptococci such as Streptococcus pneumonia, S. uberis, S.
hyointestinalis, S. pyogenes and S. agalactiae; and staphylococci such as Staphylococcus

aureus, S. epidermidis, S. simulans, S. xylosus and S. carnosus.

Formulations of the antimicrobial polypeptides of the invention may be administered to a
host suffering from or predisposed to a microbial lung infection, such as pneumonia; or to a

30 microbial wound infection, such as a bacterial wound infection.

Formulations of the antimicrobial polypeptides of the invention may also be administered
to a host suffering from or predisposed to a skin infection, such as acne, atopic dermatitis or
seborrheic dermatitis; preferably the skin infection is a bacterial skin infection, e.g. caused by
Staphylococcus epidermidis, Staphylococcus aureus, Propionibacterium acnes, Pityrosporum

35 ovale or Malassezia furfur.

The antimicrobial polypeptides of the invention are also useful for in vitro formulations to

kill microbes, particularly where one does not wish to introduce quantities of conventional
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25 sp., Cryptococcus sp., Candida sp., e.g. C. albicans; efc.

Various methods for administration may be employed. The polypeptide formulation may
be given orally, or may be injected intravascularly, subcutaneously, peritoneally, by aerosol,
opthalmically, intra-bladder, topically, efc. For example, methods of administration by
inhalation are well-known in the art. The dosage of the therapeutic formulation will vary widely,

30 depending on the specific antimicrobial polypeptide to be administered, the nature of the
disease, the frequency of administration, the manner of administration, the clearance of the
agent from the host, and the like. The initial dose may be larger, followed by smaller
maintenance doses. The dose may be administered as infrequently as weekly or biweekly, or
fractionated into smaller doses and administered once or several times daily, semi-weekly, efc.

35 to maintain an effective dosage level. In many cases, oral administration will require a higher
dose than if administered intravenously. The amide bonds, as well as the amino and carboxy

termini, may be modified for greater stability on oral administration. For example, the carboxy
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30 moistening agents, preservatives and flavoring agents.

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

35 agents, suspending agents, emulsifying agents, stabilizers and preservatives.

The compounds can be utilized in aerosol formulation to be administered via inhalation.

The compounds of the present invention can be formulated into pressurized acceptable
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the desired effect in association with a pharmaceutically acceptable diluent, carrier or vehicle.
The specifications for the unit dosage forms of the present invention depend on the particular
compound employed and the effect to be achieved, and the pharmacodynamics associated
with the compound in the host.

30 The pharmaceutically acceptable excipients, such as vehicles, adjuvants, carriers or
diluents, are readily available to the public. Moreover, pharmaceutically acceptable auxiliary
substances, such as pH adjusting and buffering agents, tonicity adjusting agents, stabilizers,
wetting agents and the like, are readily available to the public.

Typical dosages for systemic administration range from 0.1 pg to 100 milligrams per kg

35 weight of subject per administration. A typical dosage may be one tablet taken from two to six
times daily, or one time-release capsule or tablet taken once a day and containing a
proportionally higher content of active ingredient. The time-release effect may be obtained by
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volume by about from 1-2 fold, followed by shaking and cooling. This method allows for the

incorporation into the lumen of high molecular weight molecules.

Formulations with Other Active Agents

30 For use in the subject methods, the antimicrobial polypeptides of the invention may be
formulated with other pharmaceutically active agents, particularly other antimicrobial agents.
Other agents of interest include a wide variety of antibiotics, as known in the art. Classes of
antibiotics include penicillins, e.g. penicillin G, penicillin V, methicillin, oxacillin, carbenicillin,
nafcillin, ampicillin, etc.; penicillins in combination with beta-lactamase inhibitors,

35 cephalosporins, e.g. cefaclor, cefazolin, cefuroxime, moxalactam, etc.; carbapenems;
monobactams; aminoglycosides; tetracyclines; macrolides; lincomycins; polymyxins;

sulfonamides; quinolones; cloramphenical; metronidazole; spectinomycin; trimethoprim;
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known
lysate purified using HPLC, exclusion chromatography, gel electrophoresis, affinity

chromatography, or other purification technique. For the most part, the compositions which are
used will comprise at least 20% by weight of the desired product, more usually at least about

30 75% by weight, preferably at least about 95% by weight, and for therapeutic purposes, usually
at least about 99.5% by weight, in relation to contaminants related to the method of
preparation of the product and its purification. Usually, the percentages will be based upon
total protein

35 Animal Feed
The present invention is also directed to methods for using the polypeptides having
antimicrobial activity in animal feed, as well as to feed compositions and feed additives
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The antimicrobial polypeptide preparation can be (a) added directly to the feed (or used
directly in a treatment process of vegetable proteins), or (b) it can be used in the production of
one or more intermediate compositions such as feed additives or premixes that is
subsequently added to the feed (or used in a treatment process). The degree of purity

30 described above refers to the purity of the original antimicrobial polypeptide preparation,
whether used according to (a) or (b) above.

Antimicrobial polypeptide preparations with purities of this order of magnitude are in
particular obtainable using recombinant methods of production, whereas they are not so easily
obtained and also subject to a much higher batch-to-batch variation when the antimicrobial

35 polypeptide is produced by traditional fermentation methods.
Such antimicrobial polypeptide preparation may of course be mixed with other enzymes.
The term vegetable proteins as used herein refers to any compound, composition,
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Ani mal Feed res I nven s for using the
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oo £ A B o b B b B i BBk B e,
i s wel | iohemtioedontdin at-Idast oredfatsaloblet Yiamin, and/or at least one water soluble vitamin,
and/or at least one trace mineral, and/or at least one macro mineral.

25 Further, optional, feed-additive ingredients are colouring agents, aroma compounds,
stabilisers, and/or at least one other enzyme selected from amongst phytases EC 3.1.3.8 or
3.1.3.26; xylanases EC 3.2.1.8; galactanases EC 3.2.1.89; and/or beta-glucanases EC 3.2.1.4.

In a particular embodiment these other enzymes are well defined (as defined above for
antimicrobial polypeptide preparations).

30 Examples of other antimicrobial peptides (AMPs) are CAP18, Leucocin A, Tritrpticin,
Protegrin-1, Thanatin, Defensin, Ovispirin such as Novispirin (Robert Lehrer, 2000), and
variants, or fragments thereof which retain antimicrobial activity.

Examples of other antifungal polypeptides (AFPs) are the Aspergillus giganteus, and
Aspergillus niger peptides, as well as variants and fragments thereof which retain antifungal

35 activity, as disclosed in WO 94/01459 and WO 02/090384.

Usually fat and water soluble vitamins, as well as trace minerals form part of a so-called
premix intended for addition to the feed, whereas macro minerals are usually separately added
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Chenopodi aceq p?es%nt b'ﬁ%ntloﬁu%?sr k}g,g e’s %(9' Ql?iﬁ'\%l ofreegu grQSOSltlons Animal feed
25 compositions or diets have a relatively high content of protein. Poultry and pig diets can be
characterised as indicated in Table B of WO 01/58275, columns 2-3. Fish diets can be
characterised as indicated in column 4 of this Table B. Furthermore such fish diets usually
have a crude fat content of 200-310 g/kg.
An animal feed composition according to the invention has a crude protein content of 50-
30 800 g/kg, and furthermore comprises at least one antimicrobial polypeptide as claimed herein.
Furthermore, or in the alternative (to the crude protein content indicated above), the
animal feed composition of the invention has a content of metabolisable energy of 10-30
MJ/kg; and/or a content of calcium of 0.1-200 g/kg; and/or a content of available phosphorus of
0.1-200 g/kg; and/or a content of methionine of 0.1-100 g/kg; and/or a content of methionine
35 plus cysteine of 0.1-150 g/kg; and/or a content of lysine of 0.5-50 g/kg.
In particular embodiments, the content of metabolisable energy, crude protein, calcium,
phosphorus, methionine, methionine plus cysteine, and/or lysine is within any one of ranges 2,
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added according to the specifications for the species in question. Enzymes can be added as
solid or liquid enzyme formulations. For example, a solid enzyme formulation is typically added

25 before or during the mixing step; and a liquid enzyme preparation is typically added after the

pelleting step. The enzyme may also be incorporated in a feed additive or premix.

The final enzyme concentration in the diet is within the range of 0.01-200 mg enzyme
protein per kg diet, for example in the range of 5-30 mg enzyme protein per kg animal diet.

The antimicrobial polypeptide may be administered in one or more of the following

30 amounts (dosage ranges): 0.01-200; or 0.01-100; or 0.05-100; or 0.05-50; or 0.10-10 - all
these ranges being in mg antimicrobial polypeptide protein per kg feed (ppm).

For determining mg antimicrobial polypeptide protein per kg feed, the antimicrobial
polypeptide is purified from the feed composition, and the specific activity of the purified
antimicrobial polypeptide is determined using a relevant assay (see under antimicrobial

35 activity, substrates, and assays). The antimicrobial activity of the feed composition as such is
also determined using the same assay, and on the basis of these two determinations, the
dosage in mg antimicrobial polypeptide protein per kg feed is calculated.
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vitamn 131 , vitamn B2, vitamn B6, niacin, folic acid and

pant hot hemeat2eg6/B1394 Ca- D- pant hot henat e. Exanpl es of traeeTmra@cabssar e
manganese, zinc, iron, copper, iodinet selenium and cobalt. Exanples of
macro mnerals are cal cium phosphorus and sodium 15 The nutriti onal
requi r ement sThef sanke pandisleP apsiptior dersmiiihg fnhge dntivhiciobi polypyptidebrotein in feed

i gl et s/ pijag: [ i d i Tabl e. A of WD 01/58275. Nutrit )
LT oralivhe SHicuse: ¥ Bisairiels SEIEIR Y NG ABUTIR B BoIWRRRIh YRS (o reRagig |
t he conahefdert additiel drdhé dderid thd spdclfie attiviey is aleterminddnffona thisebhmbRe@oaaditb ve

o e A SRS B S B B S BT

or nore of, one, or two, or three, or four and so forth up to all thirteen,

or up to all_fifteen.individuyal c onent s e specificall his a
Ceast one. i MEATERA MyBHE HiHneE SPREPa bl e Bl GES SEamps whigh snua rdt be

i nvent i aonstuetlaslingitingiiesabpesf the inveativrde an i n-feed-concentration within
the range indicated in colum four, or colum five, or colum six of Table
A. The present invention also relates to aninmal feed conpositions. Aninal
feed 25 conpositions or diets have a relatively high content of protein.
Pou tryégaggptﬁﬁdiets can be characterised as indicated in Table B of WO
01/ 582757 S 2-3. Fish diets can be characterised as indicated in
colum 4 of CHunsicAsbbed & blftars had Bubstratescherdel commiéreiab produéts lof at leastaeagent ude
f at conteq%%of 200- 310 g/ kg. An animal feed conposition according to the

i nventi s a crude protein content of 50- 30 800 g/kg, and furthernore
conprises at |east one antim crobial polypeptide as clai ned herein.
Furtherrlghglvl ﬂ& in the alternative (to the crude protein content indicated
above), BhFtal feed conposition of the invention has a content of

met ¢ol i Ballatios BEMBMATEERHVEICondbhigtiorand/ or a content of cal ci um of
0.1-200 g/ kg; d/ i | abl h f .1-200 g/ kg;
and/ or agcogﬁhé%?a %‘iﬁ%’tbl(':ﬂ?%ﬁ’ﬁt@po SS?"/" 10&8@593@535%32’2%533 "ﬁ '\&%ﬁt &gt ?ﬂsge‘}(%r
gef5 hggnie}ifmi&?biﬂ auiv_nysf Q_hiﬁmr{dlt;fgg_@cﬂvelgﬁn@n&gtiorﬁﬁﬂé@r (nfEc,oatmt;érlzseafatﬂ Mg/iming of

. 5- . articul ar enpodl nents, the contept o t abol | s
oo oy Lasflst el imiGSpiaafia wa patainsd s i Pies RSDasE RUBRER AN R,
cF:) g } E ::2 g\(l) 1 mgﬁwvim Zc’buag/irigzthwptdgb@l a_arycbrrbae irofhferwwéw '\%éhzd;? ir?gwﬁézch?)iwoqua

1 o or | N _labl e . - . ude

ot b oL T8 A Raciedal pabtidh mPioRR NI MG ShaBr P RS Aot or 628 | b

Crude pr ot eiThe digdtésin mubart OY AR Mwds ctimstridied by ati@igg ancpgin@s residuaiatitre shaed
by the g@% dalhl met hod éA. O A C 1984, O ficial Methods of Analysis 14th
ed., AsSBOERIPYRASBAHG 2dd 5pAURRSPvti cal Chemists, 5 Washington DO).

Met abol i sablTheerguigy shawed engraved! hetivitg ofrallt theedd astirsic@bid peplidids compareattd on

Nutri entwiIdtype plectasin (SEQ ID NO:1) against the bacteria Bacillus subtilis, Micrococcus luteus and

25 Staphylococcus epidermidis.

Mutation SEQ ID NO: MEC against MEC against MEC against
B. subtilis M. luteus S. epidermis
wildtype 1 0.09 1.89 0.98
Y40YR 99 0.05 0.18 0.31
N17R 95 0.07 0.32 0.59
Y25R 117 0.04 1.40 ND

Table 1. MEC values; all values are pg/mL.

30 EXAMPLE 2
Evaluation of antimicrobial activity



requirenents in swine, ninth revised edition 1988, subcommttee on sw ne
nutrition, commttee on animl nutrition, board of agriculture, national
resear ch wounavi31soMat i onal Acadeny Press, Washington, PCTEP2@p/06886, and
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supernatants against S. carnosus.

Briefly, 30 mL of minimal underlay medium containing 1% agarose and 5x10° cfu/mL of

S. carnosus was poured in an omnitray plate (Nunc, 242811). A Nunc TSP plate (#445497)

30 was inserted immediately on the plate to allow a 96 well pattern formation. Once the media

had solidified, the TSP plate was removed and 10 pL of yeast supernatant samples were

applied on the holes. Plates were incubated 3 hours at 37 degrees Celsius and overlaid with

15 mL of LB agar growth medium. Finally, plates were incubated overnight at 37 degrees
Celsius and coloured with 1.5 mM MTT to visualize the clearing zones.

35 Inspection and measurements of the clearing zones was performed on the plates. The

corresponding yeast clones resulting in clearing zones of similar or increased size than the

clones encoding for wild type plectasin were picked from the master plates and transferred to



5 The present invention is further described by the foll ow ng exanpl es
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ncentrati on assa res eren

o oor (PSR RU b Tore ST 1 e o iCo SRS el IS Yoastcspputn.

N17R andsubdbflidmiy) eatbmygPCRewRs peffieMhediRiicwed &y dequéive dedjsivto Mehtifp iming

Mol ecul ar . Bi ol (ég% 20 VP| .78, Antibacterial peptide protocol WlliamM

Shaf er, ﬂﬂ?‘aﬁ" indhe PIeLIasinEOYERF®: nut ant " YA0YR' was constructed by addi ng

an aT gi ni ne vr@shdntm.oaﬁ dérhie cerm@bpoaﬁifng hi@rlmtmhiaobias iaatnau’éswcremiIfl t6 ey eativity ofie

results npr ove vity of r nt bi al. i des.

Compar e TPy IR pPUN P dablect i ety 9r ReFTesAgso I RECYET A PSSR s

subt i | i sactilitycsf@as better than leveetaamdandzﬂ':|s<.it/<arpbyﬂamdmeaa§mep| derm dis. Miutation

H-eus Q

SEQ | D NO—MEC-agai-nst—MEC-agai-nst—MEC-agai-pst—B—subtiH-s—M—tut

epi derm’ﬁs W|Idtype 1 %8%}“% 89 0.98 Y 4 0 )R 9,%% OR ? osm_ &'zsﬁ 95

0.07 0.32 0.59 Y25R 1277004 1.40 ND Tabl b EOUST Lest IDIND: ar e

O i B s S e A e APl ity Pl

variants @HGcSE@IuEDDM@HmH((ﬂIEGImmmKGGFWo& est.ed Ns8r anti m csobijal 3

R Il S S w o A M Sl Ll

St aphyl ccmuspwmaomusc%ﬁ@ﬁm@&m@vkm h nledi_ asand sol utﬂ [ bns were

P oo, | o oS P Rop P B o A A6 Sy B NSWvor kRl ol | Dt 11 s on

Assay Wascrasehet powicrascidagcridoedaiasritdrofds i n Mskecul ar| Bi ol ogy, ol

78, ANt L R G T e T LAy | M SRR HuMAm Press.—
GFGCNGKWDEDDMQCHNHCKSIKGYKGGYCAKGGFVCKCY P7K 9 3
GFGCNGRWDEDDMQCHNHCKSIKGYKGGYCAKGGFVCKCY P7R 10 3
GFGCNGPRDEDDMQCHNHCKSIKGYKGGYCAKGGFVCKCY W8R 11 3
GFGCNGPWAEDDMQCHNHCKSIKGYKGGYCAKGGFVCKCY DO9A 12 3
GFGCNGPWGEDDMQCHNHCKSIKGYKGGYCAKGGFVCKCY D9G 13 3
GFGCNGPWKEDDMQCHNHCKSIKGYKGGYCAKGGFVCKCY D9K 14 3
GFGCNGPWLEDDMQCHNHCKSIKGYKGGYCAKGGFVCKCY DOL 15 3
GFGCNGPWTEDDMQCHNHCKSIKGYKGGYCAKGGFVCKCY DOT 16 3
GFGCNGPWYEDDMQCHNHCKSIKGYKGGYCAKGGFVCKCY D9Y 17 3
GFGCNGPWFEDDMQCHNHCKSIKGYKGGYCAKGGFVCKCY DOF 18 3
GFGCNGPWHEDDMQCHNHCKSIKGYKGGYCAKGGFVCKCY D9H 19 3
GFGCNGPWMEDDMQCHNHCKSIKGYKGGYCAKGGFVCKCY DSM 20 3
GFGCNGPWNEDDMQCHNHCKSIKGYKGGYCAKGGFVCKCY DON 21 3
GFGCNGPWPEDDMQCHNHCKSIKGYKGGYCAKGGFVCKCY DOP 22 3
GFGCNGPWQEDDMQCHNHCKSIKGYKGGYCAKGGFVCKCY D9Q 23 3
GFGCNGPWSEDDMQCHNHCKSIKGYKGGYCAKGGFVCKCY DS9S 24 3
GFGCNGPWVEDDMQCHNHCKSIKGYKGGYCAKGGFVCKCY DOV 25 3
GFGCNGPWDGDDMQCHNHCKSIKGYKGGYCAKGGFVCKCY E10G 26 3
GFGCNGPWDSDDMQCHNHCKSIKGYKGGYCAKGGFVCKCY E10S 27 3
GFGCNGPWDEFDMQCHNHCKSIKGYKGGYCAKGGFVCKCY D11F 28 3




200- 300 yeast transformant colonies were plated on 14 cmround pl ates
containing 25 10 nL SC growt h medi um suppl enented with 1.5% gal act ose,

0. 5% gl ucweeoand13b45% agar ose.
room t enperat ure,
allowed to grow for three days at 30 degrees Cel sius.

Pl ates were incubated f@CcTiEr@e/0b2384 s at
overlaid with 25 m48of the sane growth nedi um and
Then the plates were

overlaid with 25 nlL of LB growth nedium confaining 1.5% agprgs and 10%
cell s of| the indicator Sequenica St aphyl ococcus caMntadios(sand Wﬁﬁat cAbtizity 30
degrees | 15 Celsius overnight to allowgrowh of the bacterial “¢cells Xt
day, thsg @@NemmveDmmNactdemc{GtﬂCAmeﬁvawn'T to bac litatp wosual i zati on
of the dt tTTg CrearjnNg zofie e
transferlr 8 CNE&ND@E CECHF g%%k?gﬁggg%%% gﬁ&ﬁzﬁn ZOOSJ?JJLPf of SQG 0?38wt h_medi um
suppl eng MMNwme%@Nm&Gmymmmmm (100 ngjlzd_) Such 31pl at ess
desi gnatfeg bl% D[,.I) e s |Y l(,u%oFu equ' —2 Ud%/b at—30 'e%reeb Cetsi|us
wth 2(Q %ﬁ?&%?%j aP QZ%IH (FI%%K?%K S HOW Y ESEY browt hP pL SC gfowlh rtedi ¢m
from ead hsmhtpvniepbm,EHmﬁka{m&emmv&dyr ansferpexk to new 3 crotiztern
pl at es gqontarnin 9 owth—nediumwth—1: 5%6 atact Se ang—0-5%
gl ucose. GEﬁ‘?@%@“%F’B\*Q&g Wé%ﬁﬁ%%%&ﬁ&?ﬁ%r pl at e8 5hd werk i*icubated for 3
days at |3¢radegr@sspi@lisitisxendercARry@myspaki ngpim al | ow yeast |grow hjand
peptide TEStS br-fuston Assay \r( ) WasS pclfUIll d
f ol | owi ng %qngW@VB“&QﬂHNE@?&F%H@&YF%GGW&W&ds in MBtecul ar Bi dt®qy tdJ
anal yse a@td;cqu@mmf»ygdahmmkcme@&@ﬁte@kv@@w Vi ty ofmtme yeast 37supernatants
agai nst [S—ecartosus M-t —thderHay—regi-um-eont-ai-ning
1% agar cS%F%HBP‘@HB@C@FWW%WG%CA%%% vas polited in ap offnifray’ plate
(Eunci 24@&kﬂe¢pwgﬁMbimNIc5@mbﬁ@Y&ﬁé;@é&@z 30 wargumsgrtedd!amwrﬁdz ately|on
t he P atte—to—atHHow—a—96—weH "‘atteu A—forratten—oree—+therpdia—thad
solidifi @GCNﬁWDFSW%H%@(%gYWWF&WYlD pL oP1Yeast supéPnatant3
3arml es V@Ifc,%NGmhbmflgﬁcﬁmem@@(smdabaé@ jer e I peubat eglh?» h;g_urs ats 37II
egr ees D SHUS anu n‘lﬂrl ‘VAV‘ T = "rw LILIL ™ T I_I_.l a“ar “Ir C‘VVL T nEul Iu”n 1 : nal y,
pl at es ve@@cﬂﬁ@%ﬁ@fHB%@?SﬁFEJ?ﬁGGéﬁA@FFH@&rYees CePkitus and| cdout ed it b
1]; 5t EM “MJFdCQGM&ﬁH%dc%ﬁﬂéﬁ%Kéh&%&bﬂ&@%@&&ﬁ |35f ! nﬁpﬁ}f\t' on andl3n”eai urenent St
0 e clearing-—zones—was—perforned t lates— The —cofresponding—yeas
cl ones re%EﬁCNFW@EPﬁSQQHEWHSﬁ@GSZRﬁ%@A@GF%‘FHﬁYI ar or Mht eased| si“Ze f{har? t he
cl ones_aNGAdtBg.Bby WL HISRE, PLSELaTkOcWRT P PT CKeeh /T om T he jiaster pafes
and tran les
cont ai ni n@FGS@G@WQWPMFQﬂEH@WWI{q@YQ%C@IFWe and agpircillin| (¥60 mg/ 3. S$uch
pl ates y SHRBDEC A RE. SHETDEL 2 ARYSAT | SU Tegrges CeTHI us T alf ow
yeast grlowth.  Subseque y sequence
anal ysi S G@CNG@mEDDMHCﬁﬁHWIKaﬁiQ@mean t he pb®¥t asin sedence.  The
mut at i ons activit refafivg to t
acti vi ty G%EGMTBQDE@QH&MK%%%EE% ‘?'{/%CY An gif L\ ty f b cOrr pqpnnds
to the 8CGEG&CNGWD@fDDMCEI@H@QIHGYKZQGYCAKGGFVCKCY Q14Y 50 3
GFGCNGPWDEDDMQCHNLCKSTKGYKGGYCAKGGFVCKCY H18L 51 3
GFGCNGPWDEDDMQCHNHCKSLKGYKGGYCAKGGFVCKCY I122L 52 3
GFGCNGPWDEDDMQCHNHCKSVKGYKGGYCAKGGFVCKCY 122V 53 3
GFGCNGPWDEDDMQCHNHCKSTKHYKGGYCAKGGFVCKCY G24H 54 3
GFGCNGPWDEDDMQCHNHCKSTKKYKGGYCAKGGFVCKCY G24K 55 3
GFGCNGPWDEDDMQCHNHCKSTKNYKGGYCAKGGFVCKCY G24N 56 3
GFGCNGPWDEDDMQCHNHCKSTKGYKGGFCAKGGFVCKCY Y29F 57 3
GFGCNGPWDEDDMQCHNHCKSTKGYKGGRCAKGGFVCKCY Y29R 58 3
GFGCNGPWDEDDMQCHNHCKSTKGYKGGWCAKGGFVCKCY Y2OW 59 3
GFGCNGPWDEDDMQCHNHCKSTKGYKGGYCKKGGFVCKCY A31K 60 3
GFGCNGPWDEDDMQCHNHCKSTKGYKGGYCNKGGFVCKCY A31IN 6l 3
GFGCNGPWDEDDMQCHNHCKSTKGYKGGYCQKGGFVCKCY A31Q 62 3




activity of 3 is better than Pl ectasin,
Sequence Mutation(s)

I D SEQ NO Activity

and 1 is worse than Pl ect asi n.

G-GCNGPV\DEDDMIgARINIICK S| KGYKGGYCAKGGFVCKCY wi | dtype 1 2 PCT/EP2006/062884
GFGCRGPVWDEDDMQCHNHCKS! KGYKGGYCAKGGFVAKCY N5R 3~ 3
GFGCQGPWDEDDMQCHNHCKS! KGYKGGYCAKGGFVCKCY N5Q 4 3
GFGCVGPVIDEDDMCHNHCKST KGYKGGYCAKGGRVCKCY N5V 5 3 SEQ
GFGCGGPWDEDDMQCHNHCKS| B&eBE¥ CAKGGFVCKCY N5(G 6 Butation(s) D NO: | Activity
GFGCSGPWDEDDMOCHNHCKSI KGYKGGEYCAKGGEVCKCY N5S 7 3 :
@&A@VW&E@@HWM@K%A 8 3 A31T 63 3
GFGCN 93
G N CRUCE O T PO RS R COR R vk 10 P31 64 | 3
@@N@Fanﬁaammmmmmmmm 11 3633k 65 3
GFGCNGP\WVAEDDIVECH N-lk,t\alﬂ'\un\wvu-\t\uj—vuu,v DSA 12 3G33 . 3
GFGCNGPVGEDD PRRS R AR CRREEEREY T 13 3633¢
GF GONGP\\KERDNESHINDEKSIHK@IERY CAKBERGK@K K 14 3633R 67 3
CGFGCCNGP\WW-EDDMECHNHEKSHKGYKGG Y CAKGERVEKEY- DO 1153 3 cs 3
GF GONGP W BTN E RIS R O R ARG GER Y BolT 16 3634
GFGONGPYWENVEXTHINDIGH SIS YT CAIK SRR AP 17 3c34r 69 3
GF GCNGPVFEDDIVOCHNHCKSHKSYKSGYCAKGERYEKEY DOF—18-3
GF GONGPHETONE G PR S R CS R RS EER SRR FERVSE o 19 3F35T 70 3
G- GCNGPW\MtavEXsINDIG SIS A SRy GAIK EIRCKEDK IPOM 20 3v3er. 71 3
GFGCNGP\ ICKSHKEYKESYEAKGEFVEKEY-PON-—21—3
@&N@V%WW@WW%P 22 3V3eM 72 3
@W@V@MH@@HKM%M@%@Q 23 3y3e6T 73 3
G:CI]\IGD SEme_II NI |G/\u= T\UJ1 l\wllcl_\\ll\r‘rt\ INI\CY S 24 3
@&N@VV@WQ@@WP{W@WW%V 25 NK+K26R 74 3
GFGCNGPW\DSFINEXHM KRR GRS AN Yk 1D G 2@5§+D11G 75 3
GF GCNGPWDSBBEMOCHNHCKSHKGYKEGYCAKGERVCKEY—E1
@M@VWMHK%%%M%QHW% 93431\92?@06 13%504 3
PCT/ EP2006/ 062884 48 Sequence Mitation(s) | D SEANB Actility
GFGCNGPWDE NHCKS| KGYKGGYCAKGGFVCKCY DILGiR290B4r+N17s+ .- 5
GFGONGP PRICSHREVIREEYERCEEEREY DILLH 30 823r
GF GCNGPWDERDIVECHNHCK S KOYREOYCAl K3
i AN R P Fedaw | 0 |
@M@vmmﬂm@@mﬁxﬁl1PD33+Q34R+K23R 79 3
GEFGCNGPWDGDDMRCHNHCKSIKGYKGGYCAKGGFVCKCY E10G+Q14R 80 3
GFGCNGPWDEGDMQCHNHCKSIKGYKGGYCARGGFEFVCKCY D11G+K32R 81 3
GFGCNGPWDEGDMQCHSHCKSIKGYKGGYCAKGGEVCKCY D11G+N17S 82 3
GFGCNGPWDEGDMQCHNHCKSVKGYKGGYCAKGGEFVCKCY D11G+I22V 83 3
GFGCNGPWDENDMQCHNHCKSIKGYKGGYCAKGGFICKCY D11N+V36I 84 3
GFGCNGPWDERDIQCHNHCKSIKGYKGGYCAKGGEFVCKCY D11R+M131 85 3
GEFGCNGPWDEDDMVCHNHCKSIKGYRGGYCAKGGFVCKCY Q14V+K26R 86 3
GEFGCNGPWDEDDMRCHNHCKSIKGYRGGYCAKGGFVCRCY Q14R+K26R+K38R 87 3
GLGCNGPWDEDDMQCHNHCKSIKGYKGGYCAKGGEFVCKCY F2L 118 2
GWGCNGPWDEDDMQCHNHCKSIKGYKGGYCAKGGEVCKCY F2W 119 2
GIGCNGPWDEDDMQCHNHCKSIKGYKGGYCAKGGEFVCKCY F2T 120 2
GFGCLGPWDEDDMQCHNHCKSIKGYKGGYCAKGGEFVCKCY N5L 121 2
GFGCMGPWDEDDMQCHNHCKSIKGYKGGYCAKGGEFVCKCY N5M 122 2
GFGCNRPWDEDDMQCHNHCKSIKGYKGGYCAKGGEFVCKCY G6R 123 2
GFGCNAPWDEDDMQCHNHCKSIKGYKGGYCAKGGEVCKCY G6A 124 2
GFGCNKPWDEDDMQCHNHCKSIKGYKGGYCAKGGEFVCKCY Go6K 125 2




GFGONGPVDESDMOCHNHCKS| KGYKGGYCAKGGRVCKCY D11S 34 3

GFGONGPVDET DMQCHNHCKSI KGYKGGYCAKGGEVCKCY D11T 35 3

G- GONGP\\DEUDRMGOEINHEKS| KGYKGGYCAKGGRVCKCY D11V 36 3 PCT/EP2006/062884

G- GONGPVDEVDMQCHNHCKSI KGYKGGYCAKGGRVGKCY D11W 37 3

GFGONGPVDE! DMQCHNHCKSI KGYKGGYCAKGGEVCKCY D111 38 3

G- GONGPVIDENDMOCHNHCKST KGYKGGYCARGERVCKCY DITM 39 3 SEQ

G- GONGPWDENDMQCHNHCKS| B&YW@E¥ CAKGGFVCKCY D1fLN 4Iu&t|on(s) DNo. | Activity

GFGCI\lGP\I\DERDI\m-INHCKSI KGYKGGYCAKGEFVCKCY DINR 41 )

@@N@V\nﬁmmmmﬂ&mmmmw 42 3>7A 126 )

GFGCNGP ViIBR 433

GZGCN@V%%@E H%ﬁm %4\/& S a4 37 127 2

@@N@V\mvmmﬂxmmmmw 45 37y 128 >

GF GCNGPVPEDDIVECHNHCK S KEYKEEY CAKEEEVEKEY Ot E—46—3

O CONCPADEON P KPR R AR R AR R BB G 47 3°C 129 | 2

GF GCONGPW\DERDVEGHNDGK S @HCCRY CAKEERGKDKQLAH 48 Dot 130 >

CGFGCCNGP\WPEDDIVB CHNHEKSHKGYKGE Y CAKGERVEKEY— OIS 493 5 131 2

GFGONGPY R R AR RIS BLhy 50 9%

G- GCNGPW\DEINVEXvND Sl GHEERY GAIKEEIRCKEGIALBL 51 Jow 132 2

GF GCNGP\PEDDVECHNHEKSEKEYKEE Y EAKEERYEKEY—12P 523

G GONGP SN B R B S TR eSS R e GRS G2y 53 BLOA 133 | 2

GFGCONGPW\ Dt oVEXA NG oSSy eI RSk (&2 H 54 3101 134 2

GFGCNGP\ K S KIKY KOO Y CAKGORVEKEY— G K553

@&N@v@%ﬂﬁw&ﬁw&%m 56 B10C 135 2

G-GONGPV\DE JVEX AT oH S ki P i Réekek cY2PF 57 B10g 136 2

G- GONGP\WDEBPMOCHNHEKSHK GYIKEEREAKEERVEKEY—¥2BR-58—3

GF GCNGPW\CE SOV NP RS R SRR FERESK CY2p W 59 B11A 137 2

G- GONGPV\DEINVEX ANt K Gy fIS ARGk ASILK 60 811¢ 138 2

G- GONGPWDEDBMOCHNHOKSHKGYKGEYONKGERVCKEY-ANN-61—3

GF GCNGPW\CEIIONEX IR PSSR EHREETEOREEFFCRESKCA3ILQ 62 BLARD 2006 _ZL315?50Z 2

PCT/ EP2(C O@J&ﬁéﬁﬁﬁmﬁﬂ%&ﬁﬂéﬁ%&ﬂd&%@y D SEQ/IN@ Act 1 Vi Yo 2

G:m\IGD\ uuuuu 1 T RQ

GF GONGP\\DEIONE X HIRPCRESH RV ORY AT CKCK AN Y 64 B13F 141 2

GFGONGPY RS K65 15 |

GFGCNGPWWDEDDMICHNHCKSHKGYKGGYCAKQGEVCKCY GaRQ 663

GF GCONGPW\DEIONE RO SR BV CRY GRGRGIEGKEECG3RR 67 BL3L 143 2
GFGCNGPWDEDDTQCHNHCKSIKGYKGGYCAKGGEFVCKCY M13T 144 2
GFGCNGPWDEDDYQCHNHCKSIKGYKGGYCAKGGEFVCKCY M13Y 145 2
GFGCNGPWDEDDMACHNHCKSIKGYKGGYCAKGGFVCKCY Q14A 146 2
GFGCNGPWDEDDMCCHNHCKSIKGYKGGYCAKGGFVCKCY Ql4cC 147 2
GFGCNGPWDEDDMICHNHCKSIKGYKGGYCAKGGFVCKCY Q141 148 2
GFGCNGPWDEDDMKCHNHCKSIKGYKGGYCAKGGFVCKCY Q014K 149 2
GFGCNGPWDEDDMMCHNHCKSIKGYKGGYCAKGGFVCKCY Q14M 150 2
GFGCNGPWDEDDMPCHNHCKSIKGYKGGYCAKGGFVCKCY Ql1l4p 151 2
GFGCNGPWDEDDMTCHNHCKSIKGYKGGYCAKGGFVCKCY Q14T 152 2
GFGCNGPWDEDDMVCHNHCKSIKGYKGGYCAKGGFVCKCY Q14v 153 2
GFGCNGPWDEDDMWCHNHCKSIKGYKGGYCAKGGFVCKCY Q14w 154 2
GFGCNGPWDEDDMQCHNACKSIKGYKGGYCAKGGEFVCKCY H18A 155 2
GFGCNGPWDEDDMQCHNFCKSIKGYKGGYCAKGGEVCKCY H18F 156 2
GFGCNGPWDEDDMQCHNQCKSIKGYKGGYCAKGGEFVCKCY H18Q 157 2
GFGCNGPWDEDDMQCHNTCKSIKGYKGGYCAKGGEFVCKCY H18T 158 2
GFGCNGPWDEDDMQCHNVCKSIKGYKGGYCAKGGEFVCKCY H18V 159 2




GFGCNGPVDEDDMQCHNHCKSI KGYKGGYCAKGKFVCKCY G34K 68 3
GFGCNGPVDEDDMQCHNHCKSI KGYKGGYCAKGRFVCKCY G34R 69 3
GFGCNGPV\DEORMIGABINECKSI KGYKGGYCAKGALVCKCY F35L 70 3 PCT/EP2006/062884
GFGCNGPVDEDDMQCHNHCKSI KGYKGGYCAKGGFLCGHCY V36L 71 3
GFGCNGPVDEDDMQCHNHCKSI KGYKGGYCAKGGFMCKCY V36M 72 3
GFGCNGPVIDEDDVCHNHCKST KGYKGGYCAKGGFTCKCY V3pT 73 3 SEQ
GFGCKGPWDEDDMQCHNHCKS| B&YIRBEY¥ CAKGGFVCKCY N5K+K2BRtafidn(3) D NO: | Activity
GFGCKGPWDEGDMOCHNHCKSI KGYKGGYCAKGEEVCKCY NEK+D11G 75 3 :
@%@vmmﬂmmmms+@4%wm 76| 3164238R 2
GFGCSGP FOHARFNL 7S+ 771 3. _R2Z8R
GFOONGPR R R N R A RNEL T 167" 2
@M@VWWHW@G&M@KM@&@4%@BR 79 B 162 2
GFGCNGPWD VRCHNHCK S KGYRGGYCAKGGEVCKCY. E Q4R 803
GFGCNGPWECOVEIARPCRST REVIREEY DPLLGHK32R L 3 163 2
GFGCNGPW\DEGINEGHEHGIKSHK@HEBEY GAKGERGKEK 1L GHN17& 82 3 164 2
GF GCNGPVPECDVECHNHEKSYKEYKEEYCAKSERYEKEY. DiiGri22Y, 833 e ,
GF GONGPLERINE AP R S 1y PR e RO DL [ N+ V36 12 8. 3
G&N@VD&@BN@MH@@%@W%@%M@K@&&M%M%z&S 3 166 2
GF GCNGP\WPEDBMYEHNHEK SHKG YRGB EAKGERVEKEY— Ot VK2 6R—86—3
GFGONGP\ PSR OSSR ER S R QL R K26 Fe B8R 87] 3167 | 2
GL GCNGPW\ Dt VEXAINDIS ol Sy G e écikak dv2|. 118 2240 168 2
GWGCNGP ICKSHK GG EAKGERVEKEY-F 21192
G &N@V@%@W@W‘&K%l 120 924R 169 2
GFG&GDV\DEQ@MH@@HK@%@%%@M@%&SL 121 2245 170 2
G:C{]VGD \I_II_I_II_IIV”LX.}_H\\II IG/\QI LANYA | l\wllcl—\\ll\r\rt\ If"l/f"\/ '\": V’I 122 2
G:&NRPV\D%N@FNH@@IHKWWW%R 123 924T 171 2
GFGCNAPVDERIVEXHIN K Py ARGk GOA 124 824Y 172 2
GFGCNKP\WDEDBMOCHNHEKSHKGYKGOYCAKGERVOKEY— G K—1 252 WO 2006/ 131504
PCT/ EP20 08I 6B EDDIS HEEGH FEEE TN EHGCERTSY | D SEQ'NG  Act i Vi £33 2
G-GCNGAV H%%aﬁ@ﬁé%&%%%&%@%@m 126 2,5k 174 2
GFGCNGL WDEDBMOCHNHCKSHKGYKGEYCAKGGRVOKEY P7) 127 2
@@N@ND@WNHWHWW@N 128 P25L 175 2
GF GONGPWWCE T Y E X AN o K R K B A GGk P 129 2,5y 176 2
GFGCNGPWDEDDMQCHNHCKSIKGNKGGYCAKGGEFVCKCY Y25N 177 2
GFGCNGPWDEDDMQCHNHCKSIKGQKGGYCAKGGEFVCKCY Y250Q 178 2
GFGCNGPWDEDDMQCHNHCKSIKGSKGGYCAKGGEFVCKCY Y258 179 2
GFGCNGPWDEDDMQCHNHCKSIKGVKGGYCAKGGEFVCKCY Y25V 180 2
GFGCNGPWDEDDMQCHNHCKSIKGYFGGYCAKGGEFVCKCY K26F 181 2
GFGCNGPWDEDDMQCHNHCKSIKGYHGGYCAKGGEFVCKCY K26H 182 2
GFGCNGPWDEDDMQCHNHCKSIKGYTGGYCAKGGEFVCKCY K26T 183 2
GFGCNGPWDEDDMQCHNHCKSIKGYKGGACAKGGEFVCKCY Y29A 184 2
GFGCNGPWDEDDMQCHNHCKSIKGYKGGHCAKGGEFVCKCY Y29H 185 2
GFGCNGPWDEDDMQCHNHCKSIKGYKGGLCAKGGEFVCKCY Y29L 186 2
GFGCNGPWDEDDMQCHNHCKSIKGYKGGMCAKGGEVCKCY Y2 9M 187 2
GFGCNGPWDEDDMQCHNHCKSIKGYKGGSCAKGGEVCKCY Y29S 188 2
GFGCNGPWDEDDMQCHNHCKSIKGYKGGYCEKGGEVCKCY A31E 189 2
GFGCNGPWDEDDMQCHNHCKSIKGYKGGYCHKGGFEVCKCY A31H 190 2
GFGCNGPWDEDDMQCHNHCKSIKGYKGGYCIKGGEVCKCY A31T 191 2
GFGCNGPWDEDDMQCHNHCKSIKGYKGGYCRKGGEVCKCY A31R 192 2
GFGCNGPWDEDDMQCHNHCKSIKGYKGGYCSKGGEVCKCY A31S 193 2




G-GCNGPW EDDMQCHNHCKSI KGYKGGYCAKGGFVCKCY

D91 130 2

GFGCCNGPWREDDMQCHNHCKSI KGYKGGYCAKGGFVCKCY DOR 131 2
GFGCNGPWAEDORMIGABINECKS] KGYKGGYCAKGGFVCKCY DOW 132 2 PCT/EP2006/062884
GFGCNGPWDADDMQCHNHCKSI KGYKGGYCAKGGFVGRCY E10A 133 2
GFGCNGPWDL DDMQCHNHCKSI KGYKGGYCAKGGFVCKCY E10L 134 2
GFGCNGPV NHCKSI KGYKGGYCAKGGEFVCKCY E1PC 135 2 SEQ
GFGCNGPYWDQDDMQCHNHCKS | 8&eBey CAKGGFVCKCY E10Q 1Matafion(s) ID NO: Activity
GFGCNGPWDEADMCHNHCKSI KGYKGGYCAKGEFVCKCY DIAA 137 2 )
GM@VWWHWWMd?llC 138a21v 194 2
GFGCNGP! PP—1392
N B e S R A R Y e 195 | 2
@M@VWMWHWWMW&BF 141x2T 196 2
GFGCCNGPWBDEDD INHORSI KGYKGCGYCARGCGEVCRCY MIBG 142 2
G NG TR P R TR ey (AR AR N BL. 142° 197 | 2
G- GCONGPW\DEstom € XotaNbio o< G By CAICECIRWCKEGKAVILBT  144623N 198 2
GFGCNGPWWBEDD Y OCHNHEKSHKGYKGGYCAKGGE VEKEY VB Y1452
GF GONGPUL RN A AR PSP R SR R EREF LA 146855 199 | 2
G&N@V%@Néﬁﬂﬁﬁ@@a&@ﬂé@dﬁ@éﬁﬁi@&@kc@mc 14763t 200 2
GFGCNGP\WBEBBM-CHNHEKSI KGYKGGYCAKGGEVEKCY—COtd1—148—2
GFGONGP R o AR L ORI Ot 1 4605 201 | 2
G- GCNGPV\DEH RNVMEAINDIS S s G Gy IS R ik (L M 150@24w 202 2
GFGCNGP\WBEBBMPEHNHEKSHKGYKGSY-CAKGT-VYEKEY—OHAP—15%
G OCNCP PO I R Y AR e Bl T 1527 350 203 | 2
@W@V\DEQ@MH@@HK@%%%@M@%@W 153F25H 204 2
G:CI]\IGD “;')I:I_mVANAG_H\\IHOl/\UI LANYA | l\@(C"‘\Kr‘r\E\vIG/\CY A 'f\\IA\II 154 L
G:&N@V\D%N@FNR@@IHNWWW@MBA 155F361 205 2
@W@VWEQ@HK@M%W&BF 156F?5M 206 2
G:(Xj\l@\’ "W I!\\K{Y'\;I(Q! I\CV!/(':(‘V(‘I\I/('Y:E\I(‘I/(‘V I_ll 1 l-'.7 1_
GF GCNGPW\CETIONE NP OGRS EESY CIRIEe A M1 BT 158F%V 207 2
NG DLV BN CI S K YO IO, BV 159 2,000 20057 3507
PCT/ EP2C06/ 062884 51 [«@P2YaT) vepnce Miut at 1 nnf( c) N Ql:ﬁ I\h Ar\f | lI t \l
GF GONGP\\DETSONE X HIRPSH R EVKCRY CRRTEECKTER2DQ 160V 61 209 2
GFGCNGPV s J20M 16T, 2« 210 2
G-GCCNGPWDEDDMOCHNHCKSTKGYKGGYCAKGGEVCKCY 12PT 162 2
GFGCNGPW\DEDRNEXHN OFRECGKSKCE2P\W 163VX60 211 2
GFGCNGPWDEDDMQCHNHCKSIKGYKGGYCAKGGEFRCKCY V36R 212 2
GFGCNGPWDEDDMQCHNHCKSIKGYKGGYCAKGGEFVCHCY K38H 213 2
GFGCNGPWDEDDMQCHNHCKSIKGYKGGYCAKGGEFVCNCY K38N 214 2
GFGCNGPWDEDDMQCHNHCKSIKGYKGGYCAKGGEFVCRCY K38R 215 2
GFGCNGPWDEDDMQCHNHCKSIKGYKGGYCAKGGEVCKCI Y401 216 2
GFGCNGPWLEDDMQCHNHCKSIKGYNGGYCAKGGFEFVCKCY DO9L+K26N 217 2
GFGCNGPWDELDIQCHNHCKSIKGYKGGYCAKGGEFVCKCY D111 +M13T 218 2
GFGCNGPWDEDDRQCHNHCKSIKGYKGGFCAKGGEFVCKCY M13R+Y29F 219 2
GEFGCNGPWDEDDMRCHNHCKSIRGYRGGYCAKGGFVCKCY Q14R+K23R+K26R 220 2
GEFGCNGPWDEDDMRCHNHCRSIKGYKGGYCAKGGFVCKCY Q14R+K20R 221 2
GEFGCNGPWDEDDMSCHNHCKSIKGYKGGYCAKGGFVCRCY Q14S+K38R 222 2
GFGCNGPWDEDDMQCHSHCKSIRGYKGGYCAKGGEVCKCY N17S8+K23R 223 2
GFGCNGPWDEDDMQCHNHCKSIKGYKGGFCARGGEFVCKCY Y29F+K32R 224 2
GFGCNGPWDEDDMQCHNHCKSIKGYKGGYCARGKEVCKCY K32R+G34K 225 2

Table 2. Antimicrobial activity data from the yeast screening assay.




G-GCNGPWDEDDMQCHNHCKSI KAYKGGYCAKGGFVCKCY (G24A 164
GF-GCNGPWDEDDMQCHNHCKSI KPYKGGYCAKGGFVCKCY G24P 165
G-GCNGPV\DEORMGARBINMEEKS| KFYKGGYCAKGGEFVCKCY G24F 166
G-GCNGPWDEDDMQCHNHCKSI KI YKGGYCAKGGFVERCY (241 167
G-GCNGPWDEDDMQCHNHCKSI KQYKGGYCAKGGFVCKCY (24Q 168
GFGCNGP\mEElﬂNHCKSI KRYKGGYCAKGG-VCKCY &4R 169

PCT/EP2006/062884

2
2
2
2
2
2
2
8

GFGONGPWDE DDV K5 e mecmwaazas%f SEQ ID NO:1, were tested in

g%g%%ﬁ@g@@*( &n;éggln%pmveg genes encoding peptides that
G-GENGP R [RINEGHINBICHR! drtR(Sp Y%K&&HWK&YPﬁQppnoéﬁoﬂ WO 2004/033715). The TAPS

G-GCNGPV\DE NHCKSI GGYCAKGEEVCKCY  Y25M 176 2
GFGCNGP H&)@I @, is/based on having a sensitive host

GFGCNGP\WrbdRiavigCNepids) |t§( bWty I8 trdns against an indicator strain.

G COCPVPECAVECHER AT et ATeat i S

Gl:GCNGP\lSDE blsEle Kanm HOGOAT RIS/ @Rtinfickobidt ablivity2can be monitored on different

M@KG\{H& CAKGGF % RQ%I—I-A%%@OI?"% TAPS offers the possibility
GFGCNGP If&@&m%%ulﬁaéboﬂ&%nihe host cells, thereby retaining
G:GCNGD%WN%" YKGGHCAKGGFVCKCY Y29H 185 2
GFGCNGP RGGLCAKGGFVCKCY Y29L 186 2
G-GCNGPWDEDIOMCHNPEIabbrica K e dirds Gikst MEKICXpres3idnléf th@ peptide is under control of an

g%g&&mﬁ %@&E@VCKCY Y qsihé%gceis are sensitive to the peptide

G- GENGP Wil K b dcdontis Rt ieHicodkcoddie)tide hib dbe Peleased to the media so that it
GFGCNGPV\DE SI KGY GGYda KGGFVCKCY A31l 191 2
GFGCNGP\BR VCKCY A31R 192 2
G:CI:NGDV\DEDMMEK&IB&@{Q(%Y 6&lsarded GuCYithss 1rSsdlRiBordiqie raédla,/ A3 $6l¥imedia, a

g:cgjﬁgzoo el SMF mw&&%&%&?% I(I‘%Isfg% %%orté%{ th¥l th¥ transformants

G- GCNGP \¥E lolitzatetNido e Kisrace(or GAeeBHosElaCatatéSiter pised on LB growth medium without

G- GPV INHCKS| KGYKGGYCATGEEVCKEY,, K32T. 196, 2
PN PBHOBNBEINIERS) KO BBy EARBRIGE TSR g3031 poptide and hence growth
inhibition. In the next step, the filter containing the colonies is transferred to LB growth medium
containing inducer (0.1% arabinose) to permit peptide synthesis. Subsequently, the target
strain, for example S. carnosus, is overlaid onto the plate and allowed to grow for 12-16 hours
at 37 degrees Celsius. Finally, visual inspection of the host cells capable of reducing the
25 proliferation of the target cells is performed and the nucleotide sequence encoding for the
antimicrobial peptide is recovered from the host cells. DNA sequence analysis of the variants

is obtained to elucidate the nature of the peptide.

As mentioned above, the TAPS screening can also be performed using liquid medium.
This procedure requires the use of robotics to analyze large number of clones. In this system,
30 the host E. coli origami cells are transformed with the plasmid library and plated out on LB
medium + 0.2% glucose+ampicillin (200 mg/L). Independent colonies are then inoculated into
96 or 384-well plates containing 200 pyL of TB medium + ampicillin (200 mg/L) and cultured
overnight at 37 degrees Celsius. These cultures are then replicated robotically and grown to
exponential phase until inducer (0.1% arabinose) is added to trigger peptide synthesis. The
35 next step consists in hydrolyzing the cells such that the peptide is released to the media by hot
acid hydrolysis. This treatment consists on adding 1 M sodium Phosphate buffer pH 2.3 to
obtain a final pH approximately of 2.3 and incubating the cultures overnight at 80 degrees



G-GCNGPWDEDDMQCHNHCKSI KGYKGGYCAKNGFVCKCY G33N 198
GF-GCNGPWDEDDMQCHNHCKSI KGYKGGYCAKSGFVCKCY G33S 199
G-GCNGPV\DEORMGARBINMLEKS] KGYKGGYCAKTGFVCKCY G33T 200
G-GCNGPWDEDDMQCHNHCKSI KGYKGGYCAKGHFVGHCY G34H 201
G-GCNGPWDEDDMQCHNHCKSI KGY! KGGY CAKGWFVCKCY G34W 202

G-GONGP S8 NeNGEK S 2831k

GFGONGPWDE HCK KG KGGYCAK HVCKCY F38H
GEGCNGP\RER lak@ NGACERYHas P
GFGCNGP\RBRPWRGHNGCKS]
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GFGCNGP

G-GCONGP\WaE-BtiviicBHICK Slivid (b e Ye plidg s

HCKSk)ﬁgﬂQ%CAKGGFV o ytégg%téigargosus) of the tested plectasin
G-GCONGP\WWaEahy whishiwkEs! idead(réd (S

Gr PGP ERE ETRAEIS K

G-GCNGPWDE
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eliqofhA VWYUK zed 2AIturES isPused to perform an activity test
e%’@gneéd was a Radial Diffusion Assay

NG N Sltﬁg@vm%ﬂ/ﬁﬂﬁkfﬁé%aﬁé’d {3 the agarose media inoculated
GNP PRI Y K RO DR P i3

G:GBVGD\MEEWBH%%M&G@Y@AI@GEIMW ng’&ﬁﬂmﬂﬁcﬂ)laﬂ activity were easily identified.

I EIEP RBREN A LR VS

FRCKCY V3

Y CAKGGEVCKC
SENEGERCREY

rfmgtly screening plates containing

6K 210

r% Bﬁﬁgmed to quantify the potency of

6R 212 2

G- GONGPWDidréAS XiseBKSIhK i IKaRaY witdt (i e-36TIG)Y chviclspoMistb 218 2

KEGha/TRES 4638y i Shown in table 3. The antimicrobial
%ﬁﬁ&?{gégﬁ%ﬁsgﬁed as 4 >3>2>1;

G:mNGD\ '\‘IDEWNHQ/\S! KC\I/I/(?{I("AI/(?{I\I("I/("V I\II1 QD.LV’)OE ’)’I O ’7
G-GCNGPVWDEDDVRCHNHCKSI % CAKGGFVCKCY QLAR+KZ3 u@@? 22p $EQ Activity
GFGCNGPV\DEDDVRCHNHCRS CAKGGFVCKCY QLUR+KIOR ID NO:
G-GCNGPWDEDDVSCHNHCKST KGYRGGYCAKGG-VCRCY QIASFR38R tZZ§ Z 0
GFGCNGPWDEDDMOCHSHCKS! RGYKGGYCAKGGEVCKCY N17S+K23R 27
G-GCCNGPV\BEDDMBEPINHEK SINKCK KHEFCAREBRYCRCKC Y20 F+K32Ri224 2 1 1
GFGCNGP MB]: ?‘!‘ﬁﬁ%ﬁfﬁ AE CREY f\szrﬁwmﬁ 225 2 |a&iﬁe 7.
Antim crlo ?(g% activi romt (éa’l vpag SCreeni r?g assay 20061316504
PCT/ EP2( %GW@MDNEGHWKGGﬂMGGEVfCKC‘at on of xamti m crpbisal pepta dep
wWith i NgE of a i crobjat__pofiypeptides,
VR e T o T s VAP CUAS S AT e M A
be used |t G@GchEWDMDy/Janwc&sInmsmdegem&sy enpcodi ng1qept | dep tdhat 5 acan
kill or i IIIIINUdP LDI e g@m - thé% " C SEE I"bll4 apptTcatd ;ﬁ” \
2004/ 03”?’5%? TR DR §§§g§f 8?’1 5?%%\%1?0 Tran® Acting p9i > S\flste
I S based ceochw@whIMAC SIS E T HOKEGEMIRIKGCFVCKCY N17H 93 4
GFGCNGPWDEDDMQCHTIHCKSIKGYKGGYCAKGGEFVCKCY N171 94 2
GFGCNGPWDEDDMQCHRHCKSIKGYKGGYCAKGGEFVCKCY N17R 95 2
GFGCNGPWDEDDMQCHYHCKSIKGYKGGYCAKGGEFVCKCY N17Y 96 3
GFGCNGPWDEDDMQCHNHCRSIKGYKGGYCAKGGEFVCKCY K20R 97 2
GFGCNGPWDEDDMQCHNHCKSIKGYRGGYCAKGGEFVCKCY K26R 98 3
GFGCNGPWDEDDMQCHNHCKSIKGYKGGYCAKGGEFVCKCYR Y40YR 99 2
GFGCYGPWDEDDMLCHNHCKSIKGYKGGYCAKGGFVCKCY N5Y+Q14L 100 2
GFGCNGPWDEGDMQCHNHCKSIKGYRGGYCAKGGEFVCKCY D11G+K26R 101 2
GFGCNGPWDEGDKQCHNHCKSIKGYRGGYCAKGGEFVCKCY D11G+M13K+K26R 102 3
GFGCNGPWDEDDKQCHRHCKSIKGYKGGYCAKGGFVCKCYR | M13K+N17R+Y40YR 103 3
GFGCNGPWDEDDMQCHRHCKSIKGYKGGYCAKGGEFVCKCYR N17R+Y40YR 104 3
GFGCNGPWDENDMQCHNHCKFIKGYKGGYCAKGGEFVCKCY D11N+S21F 105 4
GFGCNGPWDEDDKQCHRHCKSIKGYKGGYCAKGGEFVCKCY M13K+N17R 106 3
GFGCNGPWDEDDKQCHNHCKSIKGYKGGYCAKGGEFVCKCYR M13K+Y40YR 107 4
GFGCNGPWDEDDKQCHNHCKSIKGYRGGYCAKGGFVCKCY M13K+K26R 108 4




produci ng a peptide followed by screening for its activity in trans against
an indicator strain. The advantage of this systemis based on that the
anti m cr ovpabogBposde i s expressed in the G am negativeCh@ap@ciooassE. col i
and its antimcrobial activity can beSnonitored on different 10 m crobes

i ncluding G am negatives, positives or fungi. Additionally, TAPS offers the
possi bilfity to produce correctly folded AMPs containing d (Bl fle bonds in
t he host| cells, thereb$eqenaeni ng their anti m Butatios(s) act Sé‘g?es;AcWity TAPS
approach requires first, that expression of|{the peptide is|undéerf|[contro| of
an i ndd @E&mppommtgewﬂmsmcﬂkg@ntcme@ﬂcati oh, berauses® he hostocell s arp
sensi ti ] T S I g) roduced
ept 1 de |EREIE e PRy AR R REd S Bo L [P 2 SR AP ok af Mot [wi T the

i t c-ed 3eut2eit h lid
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cul ti vat e surtface I ose acptate ter ced on | grpwt h
nmedi um WGFAORPWREPOMACUN CKS {HRYABE YRS eGF ICECavVpi d eXREssl on pf1the 4
antim crol nDI[ the[n step, the
filter qo Ef‘gl\:[Gr?ﬁBﬁEMggH g%ﬁﬁgg?gA? &gﬂ/gﬁ EP g&qﬁK%&n\M h m?g%um i
cont ai ni r@g@@NWUDEJDM@Oﬂwarmmmmcswcmr m t pe:mmelemsynt hesis. 2
Subsequ gl AdihicraB Aot dath florf (6 TRFSTIRGEy S CATMOSTS, 1S Overfard-ont o
the plate and allowed to grow for 12-16 hours at 37 degrees Cel sius.
Finally, visual inspection of the host cells capable of reducing the 25
proliferation of the target cells is performed and the nucl eotide sequence
encoding for the antimcrobial peptide is recovered fromthe host cells.
DNA seqmpbﬁﬁ ysis of the variants is obtained to elucidate the nature
of the paRIa#EN of$n 53 bahgdivipove, the TAPS screening can also be

performed using I1Q medli um  Thi smj)rocedure requires the use of robotics

to anal yze IRie @smm’,ﬁfgpe EIEQIIBMNK 1) and five varigpistas iflectasin, michhehowed imprgived
ori gam é&ﬁb a{h@ fAFﬁé‘%é?ﬁd’@?né{)‘bF h fhléeyéé%?\%\'fgtgnl WBFAEN, réé%dpérﬁf BatirRRa! Tﬁﬁe LB

medi um + ucose+anmi Ci ependent colonies are t

i nocul athélalmah,@hlbmy &Onssmraw@nl( atl@/mrlgd\fﬁsﬁqterﬁgn%@ fest & threir gaimigrabial
anpi ci | |dcﬂw(y2Qﬁ)ovV‘Hé l’tﬁe Q%L%Jlaﬁlﬁ@s (@M‘ﬁéd"aﬁatLaBBr %%o%?d‘s ﬁ@iltﬁieu%rm-gﬁ?se
cultures are then Teplicated robotical gr own exponent i al phase
unt 10 i fdoweasNatienglLrampnites &r Q'@'CQH@?SHLQQS’TQ'CPW@@W%@U de synt hesis. The
35 next st eprHeORsuRd SshbﬂreBYt‘%P' uzm@aaé.na,aqfﬁhﬂsshédiqmpﬁo%a 4diSinP SRrhifed So

rel eased to the nedia by hot acid hydrolysis. This treatnent’ consists on
addi ng wildhgenleatasih agpinat @aBMIP‘F%CU-EJPP'?Ug Migrocgenusi/yteus antBaciliyg subtilis.
approxi mately of 2.3 and incubating the cultures overnight at 80 degrees WO

2006/ 131504 PCT/ EP2006/ 062884 54 Celsius. Next day, a 25 pl aliquot of the
hydrol yzed culMuatsh(g)s used seoer f mdagaingct i vi MIC &gsihst apaiMiStagalist
desired |target organisns. The Nmtl Vi syamesg perfommatbu\sas A R&adsabtilis
D ffusign /—\aaay_ ¢ RDA) wherre—an—at+ oot of —the IIyUI ot chu tHtures—was
added tq the gBenedia|indculfated ®ith the tard®dt strpin, S! canosus.
RDAs obtlal ned,f:op,hbg screenjpg |pl ates,contailning 5 0.95
D11G+K26R 101 2 8 0.50
Q14K+K26R 116 2 1 0.13
D11G+K26R+Y40YR 110 0.50 0.25 0.06
D11G+M13K+K26R+ 111 0.50 0.50 <0.03
Y40YR

Table 4. MIC values; all values are pg/mL.
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EXAMPLE 5
Evaluation of antimicrobial activity




5 clearing zones corresponding to clones exhibiting antimcrobial activity
were easily identified. Measurenents of the dianeter of the clearing zones
wer e per fworee/Bosoguanti fy the potency of the anti m cr ebiralP2@eitos2sss y of
the peptides. The antim crobial activiéty (agai nst Staphyl ococcus carnosus)
of the tested plectasin variants, which was neasured using the TAPS assay,
i's shown i n RIgdhgin Sildifpe (SPQIIDIND opaﬁd{ se\ﬂéaala/ahamstoy Pletdsttwenedsxprasséd and

| d_has h | 2 4
et ter nanes, ThAcuiine SRR ot liored Bl s detemaBag o BTV ER  5)
| D SEQ atmhgotis aitvitg dolduthg he CRECINSFINISDRBE i OLS! HONHERY K BabMGKEY

G GRS RPAS] TR AR RElP o mites fof Cliial and Laboratory

GFGONGP\SREhIAEEYHNHCKSI KGYKGGYCAKGGFVCKCY ML3K 90
G-GONGPYDE DR AR PRV RS e S Pt g 03
GFGCONGPVDE &
G-GCNGPVIREBRYIbtddckS hirfouk GICARGRF3YCKCY N17H 93
GFGCNGPD I HCI(SIP&%%K@\JCKCY N171 94
G-GCNGP CKCY N17R 95
G-GONGPW ddeliShirfe K AFEABGEINCKCY NL7Y 96
G-GCNGPV\DE NHCRSI KGYKGGYCAKGGEVCKCY K20R 97
GFGHENGP\REBIBROCPARGeKS| ACRHICIRBA R/ ERET ) K D E- @B'S@f‘t clinical human isolate from
G-GCNGPWDES M dsHdrG he e K6Enhd GGFVCKCYR YA0YR 99 2

GFGCYGPWDEDDM. CHNHCKSI KGYKGGYCAKGGFVCKCY N5Y+QL4L 100
GFGONGPVIESISRPARSCHS | AHRCMRSK GEBAREN3 bm@f@eﬁtﬂfﬂoqm@a' human isolate from
GF GONGPV\DES s HMAGHK hiaf RSERRAK GGFVCKCY D11GHML3K+K26R 102 3
GFGCNGPWDEDDKQCHRHCKSI KGYKGGYCAKGGFVCKCYR ML3K+N17R+Y40YR 103 3
G-GCNGPWDEDDMQCHRHCKSI KGYKGGYCAKGGFVCKCYR N17R+Y40YR 104 3
GFGFB\IGPVDEAWWW@@F%@%@GX%K@M%@X %H‘éﬁ@érﬁ éruﬂents and all results in
G:GCI\IGD%%QCHRHCKSI GYKGGYCAK V% ML3K+N17R 1

GFGCNGP are RISk ealpdue e mi INVL3K+Y40YR 107 4

G- CCNGPWDEDRSEXHINIF{E R SRV e ts3GR VEKCY ML3K+K26R 108 4 WO 2006/ 131504
PCT/ EP2006/ 062884 55 Sequehce Mitation(s) 1D SEQ NO Activity
GFGCNGPVIDEBH e et iBlestasipvittweSG-VCRCY ML3K+K38R 109 4

GF GONGPWDEED IS SOURRNOIECFVOKCTR DLLGHER! YAOYR 110 4
GF GONGPWDEGDKQCHNHCK'S| KGYRGGYCAKGGFVCKCYR DL1GHML3K+K26R+ 111 4

20 3: <50% of Plectasin wildtype MIC.

NWNNRAMPW

Mutation(s) SEQID A B C D E
NO:

wildtype 1 1 1 1 1 1

(8 ug/mL) | (22 pg/mL) | (4 pg/mL) | (15 pug/mL) | (22 pg/mL)

N5R+M13Y+N17R 226 3 3 3 3 3

D9S+Q14K+V36L 227 3 3 3 3 3

N5S+M13W+N17R 228 3 nd 3 3 3

Q14R+K26R+K38R 87 3 3 3 3 3

D9G+Q14R+K23R 79 3 3 3 3 3

M13G+N17R+G33A 229 3 3 3 3 3

N5S+D9S+M13L+Q14R+ 230 3 3 3 3 3

N17V+A31S

D9S+Q14T1.+K26R 231
N5S+D9A+K26R 232

Q14R+K20R 221 3 3 3 3 3




YA0YR GFGCNGPVWDEDDVRCHNHCKSI KGYKGGYCAKGGFVCKCYR QL4R+Y40YR 112 3
GF-GCNGPWDEDDIVRCHNHCKSI KGYKGGYCAKGGHI CKCY QL4R+V361 113 4
G-GCNGPV\DEOIMABINIEKS] KGYRGGYCAKGGFVCKCY QL4R+K26R 114 #2CT/EP2006/062884
GFGCNGPVDEDDMQCHNHCKFI KGYKGGYCTKGGFVEGRCY S21F+A31T 115 2 Tabl e 3.

Antim crobial activity data fromthe TAPS assay. EXAMPLE 4 5 Eval uation of
ant i m cr{obi al t|.V|t Pl ect wld ypel (S I 1) ang‘glve vaLi ant s
of Pl ect|asi n, Nﬁ’ﬁ? %o %g@e }a\ctl vity i tkl\llg:TAP hod and/or|in
the yeadt system were expre nd purified Tre M ni [nhilbitory
Concent rjat i on 9d+§13pg/ m_) wag3gletier npned| to 3 est| fog thei r fant i|m cgobi pl
act i vi t yFoeHowngthe NEELSgutdetnes{(Hnicat—and—tLapoeratory—Standar ds
| nsti t utle; forQPé*r‘“IK)?SRlo known2¥k Nat i 8nal | Corri ttjee Bor i rd call and
Laboratgry St %??&[I%S)R The re?,,l t's shqvved thaf al|l pLectpsin, varfi anés hiad
inproved_activity, conpared t | dt ype pl ectasiin gai hst “St apyl oCoccls
aureus, M crocogaus | ut eus andgBadi | | ys spubt Wi s.| Mgtat| on(xs) E>EQ M C
agai nst MCagarnst—M-Cagatnst—+B-NO—STatreusM—tuteps—B—sygbt+++s
wldtypg 1 8 S@RTM1W3K+Y4(YR2&5)7 2 230.25 DI1GHK26R 101 228 050 3
QL4K+K26R Z D11G+ RtY4 QYR [L10 . 0.50 0.25 0] 06 , DI11GFMI 3K+
6R+ 111 3;’@8 %#Qfd\g@g %&a | e MC valugs; all yal L?es are pg/nl.
15 EXAIVF’LE 5 Bvakirddron of anqign' grobgal pactiwvity W)3200p/ 131504 3
PCT/ EP2066/062884—56—Plectrasin—widtype{SEQ+D-NO—1)—antd——several—vart+ant s
of Pl ect a5|%13/’€é79é4§kb?@%sec ay |curi Bi ed| TRe M|ni ndl I nhi@ torly 3
Concent rlat1on S defler to, tes 'r therr I m_£rofi al
activity foll Mgwﬁ/llﬁggﬁ\%@ N M | i ngs f S (Cl3| n| al “and Labgrat ory
St andar ds N5msbbgmmL+mQr7mrerl ygjqpown ag Nat i orgl (:omTBttee fg dlinigal and
Labor at gry—5—Standards)—the peptides—were—testad—agatnst—the—froHHowng
strains:| A St a&PAyl ococcus a®¥beug, ATCC R921B; 3 2 2
M13T+Q14K+K26R 239 1 3 3 2 0
D9S 24 2 3 3 2 nd
N17R 95 nd 3 3 3 2
Q14R 92 2 3 3 3 0
N5S+Q14R+N17S+K23R 77 1 3 3 3 nd
N5R 3 1 2 2 2 2
D11G+K26R+Y40YR 110 3 3 3 3 nd
N55+Q14R+S21A+K23R 76 1 3 2 2 0
M13L+Q14K+K26R 240 3 nd 3 3 nd
DON+M13L+Q14R 241 3 3 3 3 3
D9A+Q14H+K26R+V36L 242 3 3 3 3 3
Q14R+K23R+K26R 220 3 3 3 3 3
N5S+D9S+M13V+N17R 243 3 3 3 3 3
N5G+D9S+M13L+ 244 3 3 3 3 3
N17Q+A31T
M13V+N17T 245 nd 3 3 3
D9S+M13L+Q14H 246 3 3 3 3
D9S+Q14L 247 3 nd 3 3 3
DION+Q14H+K38R 248 3 3 3 3 2
M13Y+Q14K+K26R 249 2 3 3 3 3
D11N 40 2 3 2 2 3




B: St aphyl ococcus aureus, ATCC 25923; C. Staphyl ococcus aureus, ATCC
29737; 10 D. Staphyl ococcus aureus, MRSA ST5 (2001), multi-resistant
clinical Wormow/ids®Hate from Statens Serum Institut, DeRCRMEP200E062884

St aphyl ococcus aureus, MRSA ST80 (2008), nulti-resistant clinical human
I solate from Statens Serum Institut, Denmark. 15 All M C val ues represent
an avercge of epende gringnts} a alll rgsulfs i ablg 5 pre
expressead rel g{lﬁ\{\gté 'Rg) wi | dt %ﬁﬁﬁect ggi n: | O: 100% &f P ectd;si n w Edtype
MC  1:/ 80-100%of Plectasin type MG, 2: 50-80%of Plectasin
w ldtype MC R8s8r9x< 50% of f?,oactasi p W |dtype MC gMutpation(s) SEQ ID A B

/

CDE Ne:_\‘MldLypc e s 8 P@/rﬂ_ (22 ‘pC/n’L) (4 ‘pg/n"n_) (15 IS4%] )
(22 pg/ L) NSREVEBY+NI7R 226169 3 |3 313 DOSLOLAK+VIBL 2p7 23 3 3 2
NSS+ML3WFNI 7R d 33 AR+KZ2QR+KB8B8R 87 3 3 3 4AR¥K23R 79
533 312 eI Gaaa 12027 3 13 225 NeSihul 3L3Q14 %o 133 3
NL7V+A31S DOSa@iAkeKR6R 231 373 3|3 31 NSB+DRACKA6R 332 B 38 33 2
QLAR+K2GR f ! O 20061 &EO4 PCH-FP2066/-662884 57 ,\vnuit at Oi"-( S)
SEQ I D RIS RV NICyyaliien 5 2 S5L0SSANHS, 5 - DoArKa6R 234 5 5 3 5 3
DI11G+tK32R 81 1 3 3 2 3 Ql4F 46 1 nd 3 2 3 NSR+ML3V 235 3 nd 3 2 3

NSG+rML3Y+N17K 236 3 3 3 3 2

EXAMPLE 6
5 Evaluation of antimicrobial activity

A large number of antimicrobial peptides of the invention were tested against a panel of 6
different strains of Staphylococcus aureus listed below:

Staphylococcus aureus, ATCC29213, MSSA, NCCLS reference strain;
Staphylococcus aureus, ATCC25923, MSSA, NCCLS reference strain;
10 Staphylococcus aureus, ATCC29737, MSSA,;
Staphylococcus aureus, E33235, MSSA,;
Staphylococcus aureus, 698-01, MRSA ST5, Str, Kan, Oxa;
Staphylococcus aureus, 566-03, MRSA ST80, Oxa, Tet, Fus, Kan.
15 S. aureus E33235, S. aureus 698-01 and S. aureus 566-03 are available from Statens

Serum Institut, Denmark.

The staphylococci were exposed to the following peptide concentrations: 32;16; 8; 4; 2;
1; 0.5; 0.25; 0.13; 0.6; and 0.03 pg/mL. All peptides were purified, HPLC quantified and the
concentrated peptides (>160 pg/mL) were diluted to 160 pg/mL in peptide dilution buffer (0.1%

20 BSA, 0.01% Acetic Acid).

The MIC determination was done essentially as described by NCCLS / CLSI guidelines
using caMHB. The MICs were read after 18-24 hours of 37°C incubations and recorded along
with the CFU in the table below.

A total number of 95 antimicrobial peptides of the invention were evaluated in duplicate

25 against the 6 bacterial strains described above.

In the majority of the double determinations (93%), the MIC varied < 2 fold. An average
MIC is tabulated below. If the MIC was above 32 pg/mL, a value of 64 was used to calculate
the average.

Mutation(s) SEQ ID NO: Average MIC
(ng/mL)




QLAK+K26R 116 3 2 3 3 3 ML3F+QL4K+K26R 237 3 nd 3 3 3 ML3K+K38R 109 1 3 3
2 3 NSA+DOS+ML3L+N17T 238 0 3 3 2 3 N17Y 96 1 3 3 2 2 ML3T+QL4K+K26R 239
1 332 owDemezs1043 3 2 nd NL7R 95 nd 3 3 3 2 Q4R 9PC2/ER2®6861384
NSS+QL4R+N17S+K23R 77 1 3 3 3 nd N5R93 1 2 2 2 2 D11G-K26R+Y40YR 110 3 3
3 3 nd N6S+QL4R+S21A+K23R 76 1 3 2 2 0 N113L+Q14K+K26R 240 3 nd 3 3 nd

D9N+I\/I13E_+Q14R 241 %@‘%ﬁﬁ?ﬁﬁ? DOA+QL4H+ g%%l\é# iye?
QL4R+K23R+K26R 220 3 N5S+DOSHML 243 3 gﬁ% q\15(:+D98+IV[L3L+
244 3 313 3 3 MNI7Q+rA31T MI3V+NI7T 245 nd 3 3 3 3 |[OS+ H{246 3 3 3
340, oprQ@dl 24 TskimdsBnd & ?N*S%ﬁﬂ*ﬁ??i%“iASni?Eif,EnM?ZZS“4K;§26R
Vit at i of(s) £ IOWEODE o Nesoos A0 5 05’ Gar16d 12 na 2
2 NSG+ 4K_251 % 81 ng K+K26R 74 1 2 %72 2_ abl e b. _ R_el atlye M C
valyes, = not etern1n EXAMPLE b6 5 Evatuation of antim crobial
activity D92A+Q14H+K26R+V361L 242 1
D9G+Q14R+K23R 79 2
Q14R+K23R+K26R 220 2
M13G+N17R+G33A 229 2
N5S+D9S+M13V+N17R 243 2
N5S+M13W+N17R 228 2
Q14R+K26R+K38R 87 2
N5S+D9S+M13L+Q14R+N17V+A31S 230 2
D9S+Q141+K26R 231 3
N5S+D9A+K26R 232 3
N5G+D9S+M13L+N17Q+A31T 244 3
M13V+N17T 245 3
D9S+M13L+Q14H 246 3
D9S+Q14L 247 3
Q14R+K20R 221 3
N5G+M13L 233 4
D9A+K38R 234 4
DIN+Q14H+K38R 248 4
N17R 95 4
M13R+Q14K+K26R 252 5
M13Y+Q14K+K26R 249 5
D11G+K32R 81 5
Ql4F 46 5
N5R+M13V 235 5
Q14R 92 5
N5G+M13Y+N17K 236 5
Q14R+K26R 114 5
M13F+Q14K+K26R 237 6




A |l arge
agai nst

bel ow. Stwphgécicesweus aur eus,

nunber of anti m crobi al
a panel

pepti des of the invention were tested
of 6 different strains of Staphylococcus aureus |isted
ATCC29213, MSSA, NCCLS rePPer@are@c®t1884 n

St aphyl ococcus aureus, ATCC25923, MSS®, NCCLS reference strain; 10
St aphyl ococcus aureus, ATCC29737, NMSSA; Staphylococcus aureus, E33235,
MSSA;  Stlaphyl ococc [ 698- 01, Kan
St aphyl ococcus aurgﬁggﬁgﬁngS VRSA ST80; QQQ %ge”ﬁgﬁ“KES S. aureus
E33235, |S. _aureus 698-01 and S. aureus 566-03 are Val|§§ }ron1Statens
Serum I nstitut, Demmerkk3dte Staphy|OCOCCI mﬂ;e exposed tg the fallow ng
pepti de carceut.atiuua 32—16—=8: P—1+—0-5—025—06-—313—06-67 and 0. 03
pg/ mL.. Al peptides WE#@Apurlfled HPLC quaﬁﬁlfled and thé concentrated
pepti des (>160 pg/n% §$§§§ diTuted to|l 160 n peptide diTutijon buffer
(0.1 % |20 BSA, 0.01 % Acetic Acid). [The M detern1nat|o was dagne
essentially as desgnnheﬂ@@y NCCLS ] a.sl g el i nes| using cavHB.| The M Cs
wer e r eatd—after—18-—24hotrs—of 37Ci+neubations—andjrecorded—atong wth the
CFU i n the tab™AF@PeWIAAN/El nunbef of 9B38&nti milcr obi alé peptides of the
inventi on were evalugf,ed 1n duplicatel 25 agslnst tlhe 6 be&terlal strains
described above. In the majority of the double determ nations (93%, the
M C vari ed < 2 foldi7Ankzarerage M C |s talpgzted below. If the M C was
above 32 II —=a valye—of—64—was—used—to—caleulat the—aver age-
Mut at i on( s) SEQ YBPN@14AvELage M C (pg/ mL)238D 2006/ 131504
PCT/ EP2()06/ 062884 59 tatron(s) SE ID NO, ,Average M C _[(pg/ni)
NSR+ML3Y+N17R 226 1 MI3L+Ql4R 24 D3§+014K+V36L 227 1
DOA+QLAHHK26R+V36L 24894 DQG+Q&4R+K23R 79 24 Cﬂ4R+K23R+K26R 220 |2
ML 3G+N1 FRHGB3A229—2N5SHEOSHWIESVHNEFR243—2—NSSHYIESWHNE AR 2282
M13K+N17R+Y40YR 103 8
N5S+Q14R+N17S+K23R 77 8
N5R 3 8
G24R 169 8
D11G+K26R+Y40YR 110 9
N5S+Q14R+S21A+K23R 76 9
N5G+M13W 254 9
N5G+Q14K 251 9
M13A+Q14K+K26R 255 9
M13L+Q14K+K26R 240 9
N5K+K26R 74 9
A31IN 61 9
M13R 43 9
N5K+M1 3L 256 9
M13K+K26R 108 10
N5G+M13W+N17S 257 10
N17K 258 11
S21N 259 11
D11G+K26R 101 11
K26C+Y40YRCG 260 11
Q14V+K26R 86 12




QLAR+K26R+K38R 87 2 N5S+DOS+ML3L+QL4R+N17V+A31S 230 2 DO9S+QL4L+K26R 231 3
N5S+DOA+K26R 232 3 N5GHDOS+ML3L+N17Q+A31T 244 3 ML3V+NL7T 245 3
DOS+ML3L -MYD4bD62E503 DIS+QL4L 247 3 QL4R+K20R 221 3  NSGENEPR002BE2844
D9A+K38R 234 4 DON+QL4H+K38R 248 4 NI7R 95 4 ML3R+QL4K+K26R 252 5
ML3Y+QL4K+K26R 249 5 D11G+K32R 81 5 Ql4F 46 5 NSR+ML3V 235 5 QL4R 92 5

NSG+ML3Y
PCT/ EP2(

FNI7K 236 6R 114 5
06/ 062884 %U%ERF%?[ ion(s) SEQ |

| REONR o

‘ 116§%ﬁ§E§+D9<

ML3K+K38R 109 6 DI11N 40 6 N5S+[DOS 250 6 Cﬂ4K+K26F

238 6 N17Y 96 6 MﬂﬁKﬂKBQR 253 7 ML3T+QLA4K426R 239 7 D9K 14 7

ML3K+N1 FR+Y40YR-163 M13K 9% 12

NSH+M13E+N17E 261 12

N5K 88 12

N17F 262 12

D11G+M13K+K26R+Y40YR 111 12

Q14L 91 13

Wildtype 1 14

N171 94 14

N17S 263 14

N17S+K23R 223 14

N5G+D9A+Q14S+K23T+A31T 264 14

N17A 265 15

K26R 98 15

M13S+Q14K+K26R 266 15

D11G+N171I 267 16

N5S+M13V+N17T 268 16

N5D+D9S+Q14R 269 16

D11G+122V 83 17

S21A 270 17

N17R+Y25R 271 18

N5S+M13V+N17A 272 18

Q14G 47 18

D9G 13 21

N17T 273 21

Q14s 49 21

N5G 6 24

N5S 7 24

M13S 44 24

S21V 274 26

M13T 144 26

/131504

b+ML3L+NL7T
D9S 24 7



NSS+QL4R+N17S+K23R 77 8 NSR 3 8 (4R 169 8 D11G+K26R+Y40YR 110 9
NSS+QL4R+S21A+K23R 76 9 NSGHML3W 254 9 N5G+QL4K 251 9 ML3A+QL4K+K26R 255
9 M3L+(UOKeK2BK0240 9 NSK+K26R 74 9 A3IN 61 9 ML3R #8TEP200biéd8RBL 256 9
ML3K+K26R 108 10 NSG+ML3WANL17S 257 102 N17K 258 11 S21N 259 11 D11G+K26R
101 11 K26C+Y40YRCG 260 11 QL4V+K26R 86 12 WD 2006/ 131504

PCT/ EP20067 062884 Mifafion(s) SEQ T —Averade M C )
ML3K+Y40YR 107 12 &@R*'%siz N5H+NI13E+%I%€IB(M&12 N&e {cnkﬂ?F 262 12
m
D11G+ML3K+K26R+YAOYR 111 12 Q4L 91 N3 Widtype 1| 14 W9 ha 14 Ni7s 263
14 N17$+K23R 223 14 WEGDIA+QLAS+K23[T+A31T7264 14 | NL7A 265 15
N5A 8 29
DOV 25 30

10

15

20

25

30

Table 6. Average MIC values.

EXAMPLE 7
Using the HMM files from the PFAM database to identify a defensin
Sequence analysis using hidden markov model profiles (HMM profiles) may be carried

out either online on the Internet or locally on a computer using the well-known HMMER freely
available software package. The current version is HMMER 2.3.2 from October 2003.

The HMM profiles may be obtained from the well-known PFAM database. The current
version is PFAM 16.0 from November 2004. Both HMMER and PFAM are available for all
computer platforms from e.g. Washington University in St. Louis (USA), School of Medicine
(http://pfam.wustl.edu and http://hmmer.wustl.edu).

If a query amino acid sequence, or a fragment thereof, belongs to one of the following
five PFAM families, the amino acid sequence is a defensin according to the present invention:

Defensin_beta or “Beta Defensin”, accession number: PF00711;

Defensin_propep or “Defensin propeptide”, accession number: PF00879;

Defensin_1 or “Mammalian defensin”, accession number: PF00323;

Defensin_2 or “Arthropod defensin”, accession number: PF01097;

Gamma-thionin or “Gamma-thionins family”, accession number: PF00304.

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

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

These ten profiles may be used individually, or joined (appended) into a single profile
(using a text editor - the profiles are ASCII files) that could be named e.g. defensin.hmm. A
query amino acid sequence can then be evaluated by using the following command line:
hmmpfam -E 0.1 defensin.hmm sequence_file



K2 6R 98 15 ML3S+QL4K+K26R 266 15 D11GtN171 267 16 N5S+ML3V+NL7T 268 16
NSD+DOS+QL4R 269 16 D11Gtl 22V 83 17 S21A 270 17 N17R+Y25R 271 18
NSS+ML3VAND 2062825018 QL4G 47 18 DOG 13 21 NI7T 273 2PCT@PA®HARNSRL N5G 6
24 NoS 7 24 ML3S 44 24 S 21 V 274 &6 ML3T 144 26 WD 2006/ 131504

PCT/ EP2006/ 062884 62 Mutation(s) SEQ ID NO Average MC (pg/nm) V3 6L 71
26 NGA 8 29 DOV 25 30 Table 6. Average M C values. EXAMPLE 7 5 Using the

HW files fromthe PFAM dat abase to identify a defensin Sequencg, anal ysis
LT ng hi-dRATO R RPRBIIS 1 2ofs PG PRIPY SFMDEATY HEEyeRes Thiny Ghtheatmats
ei t her aq8tdgnizedbytthe HMMER B6ftware padkatle. Yy on a conputer using the wel | -known

HWER freely,, avail able software pack . T rrent version is HVWWER
D35 £ 1 om SLPBIEPeI IR0 A GORRNP BEGT Or AL vt i ABRISH (ham0r hdhe uery
wel |5 knamindkéilYsdquietivesea défedsialdcterding td thevgresért inveatidt-AM 16. 0 from

Novenber 2004. R and PFAM ar vai l able for a (of r .
Bt for s £ din EEAM dQiiasn b i drapdied o ateman o ol 2bemestRB Rl Protpi
Medi ci neFantilidst Patabared Mivltic Acids ReseatchiVqh. 32 (Daabaselssub) gslW)138i0144. quer y
am no aci d sequence, or a fragnent thereof, belongs to one of the foll ow ng

five PFAMfam lies, the am no acid sequence is a defensin according to the
present invention:



15 Defensin_beta or "Beta Defensin", accession nunber: PF00711;

Def ensi n_propep or "Defensin propeptide", accession nunber: PF00879;

Def ensi n_ woanos/8e3mal i an def ensin”, accessi on nunber: PPQOAP3006/0EX88€NSi n_2
or "Arthropod defensin”, accession nu#ber: PF01097; Gamma-thionin or
"Ganma-thionins famly", accession nunber: PF00304. 20 An amino acid
sequenceclbmimsigs to a PFAM fam |y, according to the present invention, if
it generates an E-value which is greater than 0.1, and a score which is

| arger or equal to zero, when the PFAM database is used online, or when

we hmmf amg peypéstdef iging BetintdivbRI gsmftyw?vmhlcx?ﬂ@@eé ahSe;]mmEdelfﬁéddeY\ce
en the sequence an rrl ed o oca e hmpf am
pr ogr amWhigh hias atg%aﬁtlgbé@g%ﬂtgry‘f" B'E‘l"}?i"’}?'ctéd% ##m;p‘ profiles fromthe

PFAN dat@lxaseC-Xwo-REREX-RSXEXE-Xo-X f-@- HBQE-ISQ3fw1J-X15-X9%¢X17Lﬁ1sJXTA?XIOCG akgcal
searches, and xxx_fs,homfor local searches ("xx)" is the name of the

famly) c%??a’f 1¥ak§§')éz6'?<@7r‘é1 258-Heein profiles for the five famlies nentioned
above. Theséinten profil es nay be used individually, or joined (appended)

into a si ngle profile (Using a text editor - the profiles are ASCl I
files) that &W&'b@'ﬂ@ﬁﬁﬂ’%‘g’: defensin.hmm A query am no acid sequence
can thenxhenerahUat@ds by, Kis| MY DL PieorfYo bldiefaby XoanBR A v e s, IMRérayn - E 0. 1

def ensi n, hmm sequence-fil e WO 2006/ 131504 PCT/ EP2006/ 062884 63 - wherein
"selfle ncks-3 Bl B"AloéKap'iefqr%b'V\P(?ﬁq’he query amino aci d sequence in any of the

formats x,r-epogni Xed dMR; tpPéferldMyF)GﬁprBﬁRe package. If the score is |arger
or equal_to zero (0 0), and the E-value is greater than 0.1, the query 5

ami no achd e?IlFence is a defensin according to the present invention. The

PFAM dat)QbﬁDeAl s, ku_t1hw Fles s, iPbed s, €, BR, angrYy ;girefakably( X098) A Ghr, Bf B, F,
Protein Fam :éy base" Nucl ei ¢ Acids Research, Vol. 32 (Dat abase
| ssue) d'ﬂ) %]\./4‘1 MO 2006/ 131504 PCT/ EP2006/ 062884 64 CLAIMS 1. A

pol yg)ept)(7deEh@vAr]g QT 6rS;Grereradly Xct EVGlayr S;Whi ch corrprl ses an anino acid
sequence Wil £NAS, 3, 1] 588! pEQ% VIEIM, W it oL A8 3E1 95, & A AP ¥ R

G X1- G @ X25XB- Wat Xbord@:- X7- X8- X9- X10- X11- C- H X12- X13- C- X14- X15- X16- X17- X18-
X19- x20 - C.X22 3%3 (24- X25- X26- X27- C- X28- C- X29; wherein X1 = F, L,
W or >§reé’FbP5P%@¥ 2=N R Q V, G S, A K L M D Hor Y;
pr ef er abt1y X2, FFS\IV R, F&G, M, T,§, VB.E ér Kpreferably X4& M3RSS,&, &Y, A, Bl THN or K;

Preferally 28 R GF G H. 8, A, C. 1K, M, P, T, V, Wor Y: preferably X =Q, R, L, F, G, H, S, K

orY,;
X2=N,R, LY, V,K, T,Q,S,A W, EorH;
Xi3=H,A F,Q, T, VorlL,; preferably X;3 =HorL;
X1 =K, Qor R; preferably X4 = Kor R;

25 Xis=8,A, V,NorF;
Xie=1,L,M, T, WorV, preferably Xs =1, L or V;
Xi7=K, TorR;
Xig=G,H, K, A P,F,1,QR,S, T, Y orN; preferably Xis =G, H, R, Kor N;
Xig=Y,H, K L M N,Q, S, VorR,; preferably Xig =Y or R;

30 X0 =K, F, H, T, C or R; preferably Xy, = Kor R;
Xo1=Y,F,R,A H, L, M,SorW, preferably X,; =Y, F, RorW;
X =AK,N,QT,E,H ILR,S,V,GorY, preferably X, =A, K, N,Q, T, SorY;
Xo3 =K, R or T; preferably Xo3 =K or R;
X2 =G, K, Q,E,N, S, T, AorR; preferably Xo4 = G, K, Q, AorR;

35 Xos5 =G, K, H, W or R; preferably X5 = G, Kor R;
Xos=F,A, H,I,M,V,W, RorL; preferably X,s =F or L;
Xo7=V,L,M, |, K, Q, Ror T; preferably X, =V, L, MorT;



-

OWPW

A L, V, Kor R preferably X4 =P, Kor R X5 = Wor R X6 = D,
L, T, N ,, H M P, Q S, C I, R Vor Y; preferably X6 = D, A
Wo )6/BIso4H, M P, Q S, Vor Y, 15 X7 = E, G PAI/HPR006/061380r S;
IyX7=E,Gor S; X8 =D, F,6sG N, V, Y, H K L, P, S T, W I,
or R preferably X8 =D, F, G N, V, Y, H K L, PST,WI,MrR
f°‘28§|’< T a1 & Wor k| 20 X1 =@ R L
a : or K; =Q R L,
H g2 Ya %QC‘P NkR Me%‘ab'i‘XZVY’WerY preferably X11 = Q R L, F, G
K andrwhich bdsdess ian R00%%, identitwitikamino 4idsSt toA40 MVSHQ M Ni3:1.X13 = H, A,
T, Vor L; preferably X13 = Hor L; Xl14 = K, Qor R preferably X14
or R 25 X15 =S, A V, Nor F;, X16 =1, L, M T, Wor V; preferably
5 |,2.L dme\polypépidd<oflelainy 1)@BerE|thehim|ib aéld §€qu&;cel hasQt I&ast 85%lideMitpr

ofer afi s, e 05 Sig 1 ND2e preferany ¢ et o ehiagi 3t Koy &k o

X21 =dehtityrwitiRamiho ddidslt, toM0 ¢ SEQ W Nprzf erably X21 =Y, F, Ror W X22 =
K, N Q T, EE H I, R S V, Gor Y; preferably X22 =A K N Q T, S
Y
:

o

re

>mf

FZ2THOH>X

QOQUVEOT I
U

D

o X

1

ry, X23 =K Ror T; preferably X23 = Kor R X24 = G K, Q E N S T,
or R Jr efheglolypeplide of daimK, whichAoaprites theanmiad acid Sequéncllof BEQrIDRIO:2.
pre{ogrably X256 =G Kor R X26 = F, A H I, M V, W Ror L; preferably
X26 F or L; X27 =V, L, M I, K Q Ror T, preferably X27 =V, L, Mor

T, WO 2006/ IheSiblypepliddBanmnhe o 3&dms 53, Xidtich-cdtnprisesNbe aRingacid sequdnge of
X28 KorR,_ X299 = o _o) erably X = B .ch, has
eas ¢ halvatoel sEe P NI EQITNT R Bt Abohy o e IRig 48 e B ND2ERS
pol ypeptdradeyaie afl SEQIO NORED toiSEQ H2N@2740 aci d sequence has at | east 85%
identity wth amno acids 1 to 40 of SEQ ID NO 2, preferably at | east 90%

Identity, or at least 95% identity with amno acids 1 to 40 of SEQ ID
NO 5 3.5. Therheopolypeptidalef ardyoak af klaims W, alhichosynisistsest théandmo acid aequence of

sequencesrzoé IS":I\SQD:lZPorNg f%agmeln(t) thereof having antimicrobial activity and comprising 6 cysteine

residues.

>OPWTZXITMINX

6. The polypeptide of claim 5, which consists of the amino acid sequence of anyone of SEQ

20 ID NO:3 to SEQ ID NO:225 or anyone of SEQ ID NO:226 to SEQ ID NO:251 or anyone of
SEQ ID NO:252 to SEQ ID NO:274; or a fragment thereof having antimicrobial activity and
comprising 6 cysteine residues.

7. A polynucleotide comprising a nucleotide sequence which encodes the polypeptide of
25 anyone of claims 1-6.

8. A nucleic acid construct comprising the polynucleotide of claim 7 operably linked to one
or more control sequences that direct the production of the polypeptide in an expression host.

30 9. A recombinant expression vector comprising the nucleic acid construct of claim 8.

10. A recombinant host cell comprising the nucleic acid construct of claim 8.

11. A method for producing the polypeptide of anyone of claims 1-6 comprising (a) cultivating

35 the recombinant host cell of claim 10 under conditions conducive for production of the
polypeptide; and (b) recovering the polypeptide.



4. The pol ypepti de of anyone of clains 1-3, which conprises the am no acid

sequence of anyone of SEQ ID NO 3 to SEQ I D NO 225 or anyone of SEQ ID

NO 226 t owBE@dB1NO. 251 or anyone of SEQ I D NO 252 to BEQHPRDIOS@sBS4. 15 5.
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