POLYPEPTI DES HAVI NG ANTI M CROBI AL ACTI VITY AND
POLYNUCLEQOTI DES ENCODI NG SAME FI ELD OF THE | NVENTI ON
wab@epeAaSENt | Nnvention relates to isol ated pol pEEPK2@eH00155

havi ng an ' ' I VLt i t

pol ynucl e%b’lggggg '@%%I ?‘?é/‘ '%‘h &ﬂ%@gb@eggﬁ\ﬂ@{

i nventi on al ANDFEHIN YICLEOMDES ENCODINGCOARIEr uct s,

vectors, and host cells conprising the pol ynucl eoti des

as well as nethods for producing and using the
FIELDPOF TREANVESTIORACKGROUND OF THE I NVENTION It is an

bj ect of the present invention to provide

fﬂﬁ DSERRT 'a\é%n‘“ﬁa\r?'ﬁb%afﬁt'ﬁWﬁf@ﬁcnﬂlyﬂep i RAViRg amigmicrobial activity and
isolateB PoyynuElRisASBoBNG 8 | MYGBY

e od ?gésgnﬁ%bﬁsgﬁt ?@ﬁ%f"ﬁ%‘*‘eﬂ%’o thucteic acid
constrygty e a@ed hash A @'Saﬁ@rnm%meapolmqlentws aghvelh as methods for
rodudh@id e Betid&l d sequence represented by:
g C—x(3)§%®x(7p§;vpc-gc CCx(8)-Cx-C or CGx-Cx(8,1

1)-C. In an enbodi nent, the polypeptides are

BACKGRGUND OF THE IRMEKMRIN enbodi ment, the pol ypepti des are
sel ected fromthe group consisting of: (a) a

Ibé Ppepfiederthifiei PigSent iavemion dei @rosléqmw@pwﬁa: haviag amtimicrobial

i ﬁﬁlg[; 2 t ids 1 to 49 of SEQID
aCtIVIt}JNQ ’olﬁ@dé})%@é%r?ﬂdhggtﬁb %&@O gd@%EQ ID NO8 or SEQID

NGO 10; amino acids 1 to 46 of SEQ ID NO 12 or SEQ ID

SUMMXﬂYléFﬁ-I”EmVE'r@néﬂl to 48 of SEQ ID NO 16, SEQ ID
18 or SEQ ID NG 20; amno acids 1 to 45 of SEQ ID

TN@ preseghilmentien delates do Aoplyrfepthi® IBVING: 2dtimigmibid activity, which

1
compr@&é gﬁ %aimﬁ@ aéiﬁ Qqu?@g HB é\%gngeglp?)p dCe Q@] ﬁ(?@g‘ngc ggg d&_’@gp-x-c, or
C-x-C- é(8nUd1 tide sequence whi ch hybridi zes under at | east

| L (i) nucleotides 151
I?EH%H?B ogé-ﬁésrf%%ﬁf‘géﬂl(%@&%e% Eén&?fgw%\% 3, SEQ ID NG 5, SEQ
Inp pde7eMBENED, KE; @lyneuadmre @e@ommgrmmtmwoops cOERthD of:

08, 5o PR oo i it B R v
amino asigs dfto JEEf| =R NO:2, BEE IBoNOde SELBID NO:@9FEQfIDSERS! & SEQ ID
NO:10NQ 23; nucl eotides 121 to 252 of SEQ I D NO 25;

ornucl eotides 145 to 321 of SEQ ID NO 27; or (ii) a
amino agifp ! dorehPAPRFQIDINM 20f SEQ ID M4 c) a vari ant

amino g&h]g?ﬁ kS Bt §EQQB§\?(?\4@t SE@) IBYRSYB I SE D M8l 4.1 on.

) 1d/ or I nsert or nore amno aci d$ of: am no
amino geifield ta 4% of 36QID NSPR2I D NO 2, SEQ ID NO 4, SEQ ID

I,,SEQ | D NQlO; am no acids 1 to 46
ammola\lf%@% el g% &EQ71D NO 14' anmino acids 1 to 48
amino @WSE@ #4oNSEQID NSERQGI @ NO 18 or SEQ I'D NO 20; anino
amino %ﬁ%gﬁbolﬁ%gfﬁéqu N5Sg! D NO 225 amino acids 1 to 49 of

Z amnoaC|dslto44of SEQ I D NO 26; or
(i Acpcixpiegtidel whish 39 eotodsE@Y DniNde@Rle SEueepeewbith hybridizes under

at least r%&gf;n'é?ﬂw onﬁ Cg@d @ngwﬁ]s(l ji sol ated pol ynucl eot i des

I ng ng antimcrobial activity,
nucleotigsisetdtldd agmm&EmaIEgN@;p SR db NO:AgSEO: ID(MP:5a SEQ ID NO:7, SEQ ID
NO:9 poI ynucl eotide encoding a pol ypeptide having an am no

"aci d sequence which has at |east 60%identity wth:
nucleotigeisrid 84e A5 ol SEQ@ IPNOf1 1SERQIID NdD13; SEQ | D NO 4, SEQ

nucleotid@sM42%0 2655 §BaNB 095, SEQ 1bRo:17, sEq Ib NO:19;
nucleotides 118 to 252 of SEQ ID NO:21;
nucleotides 151 to 297 of SEQ ID NO:23;
nucleotides 121 to 252 of SEQ ID NO:25; or
-1 -



NO 10; amno acids 1 to 46 of SEQID NO 12 or SEQ ID
NG 14; amno acids 1 to 48 of SEQ ID NO 16, SEQ ID
wWoOEB9Tn0 SEQ | D NG 20; amino acids 1 to 45 of PGEQKRE6/000155

NO 22 1N i 49. of : .
ool 55 19 A5 K R R SRR g
(chf SEQArD dMpAsing (boraepatiye aobsititiod e délatiom gnator lirgestion of one
60% i de ti%,y wi th nucl eotides 151 to 297 of SEQ ID
or moregg 1o aCES N p NO'3, SEQ ID NO5, SEQ ID NO. 7, SEQ ID
amino d¥@s9 to1de ok SEQUIIBSNOIB SER M55 (é, SEQ IDINMG, SEQ BENQA:®or SEQ ID
NO'1O'NQ 13; nucleotides 112 to 255 of SEQ ID NO 15, SEQ ID
T"NO 17, SEQ ID NO 19; nucleotides 118 to 252 of SEQ
amino dcldsNGo2B of SHE@ IR N0 ter 3BQ IDN@IF, of SEQ | D NO 23;

. nugcl eot . : ; .~Aucl eoti des
amino 5:% f@’ %%o'#&&ggl?%ﬁﬁgnté)ﬂ&éﬁ%%%gcl eoti de
amino asfdschtoleosfiSEQ S NOn2izr at | east nmedi um stringency
. condjti j iN..,.nucl eotides 151 to 297 of SEQ ID
amino %@gf] {"é@?fl%é\@ gxo) QIDNOS5, SEQIDNO7, SEQID
amino dé@s9t tond4cdfe8EQ tedOta@B oko 255 of SEQ ID NO1 1, SEQ ID
. NGO 13: nycl i | to 255 of SEQ ID NG 15, SEQ ID
amino %65113?0%@ ““‘nucl eotides 118 to 252 of SEQ ID
TINOpPdsent uehtat aesrelds tm iated fpoBRQLIE@IdIS @R oding polypeptides

T

(a3t rameblyobicleotjde didimges qotypeptidenhéndng ahsaminel axide sequence which

nucl.egc. aci.d nstructs, reconbi nant expression
hasa“@%%@@/%pGQWH“ﬁﬁbonbinant host cells conprising the

amino guidsy hie He of ISEESID NP2, BEG éDING:AY8RQI IDNNAIG SERINES8 too SEQ 1D

No_10,mat hods for produci ng such pol ypepti des havi ng
“’antimcrobial activity conprising (a) cultivating a

amino dokisoma 460t SEQ D Nkl 2 oc8BEQrDN®d4a nucl ei ¢ aci d

amino RIS epf ST IR N Gy 0B B0 B 28 Bt on
e e e 2, (Phveet o ol o1t ates ¢
amino %@4%@@’2“%?‘%%@2 '\ﬁigzﬁpol ypepti des and pol ynucl eoti des
Lt 1L T
amino .desaiﬁl\%ﬂ?%%ﬁkﬁgé'capabl e ofyki [1ing or inhibiting

(bgr omfoblyaficledtiedialial at Eabs60% ienkity witnt ext of the
nuctoofgSE o pREBTSREND NE-4, SR IENE: TS dplp. Set DO sza o

NO:9; bacteriostatic and/or fungicidal and/or fungistatic

nleotZncii F 2padl SERIONG U TR IR 2 capabl & of

nucleotitiek|1i1ado R8s bEBEQIIDND:H S, SHQED tND:r7," BEQtIBMN@deat i c" 1S

iS55 BI85 SR GRS 11 L0110 P2

nucleotides M5 ftoiRg7 of 8BQ"IDINOLB; be under st ood as capabl e of

Kjlli f [ S~..Ihe term"fungistatic" is to be
nUCIGOtld’?aélzgg‘&ggEgg&%égétﬁ%zg’fOri nhi biting fungal growth,
nucleotide@.146n83R1 bf BEQIDND AP, 4nehgal cells. The term

[ [ Q bﬁ understgo

(DnagiepaerRgidh LT Pt e or o dr e MR L0 EoepfayFppgiions with
(i): bacteri al foi fungal ctel : s (i nicl udit ng %/e?st sl) I'n the
oo arorict S5 BT RBE1 IR NfiecRedBifo BRI e, sea o
NO:9; the cells are in the non-grow nngtate, i.e., ghﬂ]e
nucteofdegafhS 88 s ER6nD i nPERTBRO T PVl £ “ray “be

det er m ned _92.



according to the procedure described by Lehrer et al.,
Journal of | mmunol ogi cal Methods, Vol. 137 (2) pp.
waenwsATA1q 1991). Alternatively, antimcrobial BCI/DK260g/000155

det erm ned according to th S qui del i nes
nucleofte,] B & 29I ShaL I NGPIP, SAENEET . SEch e S
nucleollﬁléé1181f09252f&rm ltyNompmn as National Conmittee for

abor at o St andards). Pol ypepti des
”UCIGOHQRFI #1%1 JQn"% 7rﬁft°f'-=c5% 'I vity may be capabl e of

nuclecti@siIe2 NG 15PeofBED Y N@fzd ovi ng cells of Escherichia
576§ to 1/100 after 8 hours (preferably

nucleofjdis4aonizlral ST NGFEh of bpoRmRTeraNBREs onfs:

Weeﬁr%fsélﬂ' Mvéritioaraldo Fdates t@"h@clb!& Had tcoRsth s, @E&&ﬁblﬁ&ht expression
[ ncubatl on at 20Q0C in an aqueous sol ution of
vector%@;@\;;;

mbiparihoshenlly CPWp%n%H@M%@PWqSOn of

'lf’lr(éo/éﬁé{ééﬁt inVBHtSN 1KY RIAS Yo hidtHdls Fat BRIBICIRG | suth %Iyﬁéptldes having
: preferably in an aqueous sol uti on

g \A%W even nore
antimicspbigo vty Comﬁmgr@f elthatipg .%re&ﬂn@mﬁ\@bugsts%"ﬁqmﬁlsw a nucleic

acid d&n5l%cw/ ¥Ornpddi |en pALbIe Bty elnBocﬂﬁg aﬂFh@?H@pé&id'ét LR&erOtonditions
of t pol ypepti des havin i m crobi al

condugle 1O PGFciien Gifer PP AP RBLATHLE ARSI P AODRERICH:  y
THRY présedt DRvERRAD 2800 FelbidBi B trhéBolid eofo WO W lypeptldes and
5? cheri Chl a, CO|I (DSM 1576) for 24 hours at 250
polynuglieetidssi of itheyin¥@RtiPNsubst rat e, when added in a
concentration of 1000 ppm preferably when added in a
ncentration of 500 ppm nore preferably when added
DEF'NfﬁOSISconcent rati on of 250 ppm even nore preferably
Mifnicpsisiaratividy: OI‘PIQQSM r‘é’httlh%}oﬂgl 28RitPPTde FTF?@& herein as an activity
. preferably when ad in concentrattion o ppm
which &r@pﬁhlepﬁrhﬂllramphmhm@ﬁ %@\M@Cpflrﬂ'c@b@bﬁ@@nﬂm the emntedt opthe present
inventi®® he ?@r"ﬁ’ pﬁﬁﬁﬁl%ﬁlaha&’ '|ﬁ{9ncﬂa'at iom’n%%ﬁ bhat th@Fé li Fttyac@h\éldgfeand/or a

capabl e of reducing t nber of 11ving
bacterlea@m pnd/os fsdiciday %Npc@rm@t)c @ffﬁci/aﬂd@r@f\'l@wldsl hibeatswherein the

term @QEt@ﬁ&Hé\bllé’ @f Bgerﬁdbepé?b‘&cftaswe b?éegfeklﬂigbybgétérﬁ{ (?ellf The term

hours, nost pre our i n par
"bacte@:fqt@t}c" 3%) twhmpgégrstpﬁ@@gaqap@hlea@f @tnb@ngnb@her@d]lge@ub i.e. inhibiting

growmé@a‘é?ér@f‘c&fs %ﬁé“t%ﬂ“)fun%ﬁélfefsa@ Be v’ﬂfe‘?&o@@%@c&é able of killing fungal

tion of referab I'n an
cells. 'Enﬁ Lqrqnoﬁur@glstgt;q"v\;ﬁvtp beemgﬁrs’fmdgagn:@p@blamfynhlhltlw fungal growth, i.e.
mNbltn%ﬂ%@Wﬁg Fq éta! %QIISOfTﬂe%%ﬂ-nW) virdERE gr '?J qa"eaghger%t%oé‘nas capable of
queous “sol Ution of ; and articu in

mactnv@mgeaugs s bnesttemn "mcrgblglfy@a{)/s\'}v)dam'ptqshQaq:ienqlperptfulnga!s cells (lncludlng
yeastsf‘aV' ng antim crobial activity. Pol ypeptides having

antimcrobial activity may al so be capabl e of

In fire BPRtEXgOTt the rresant dwentiasf theadeith |“inkibiingt growth (fAME®Dbial cells” is

Fin 2644 R0 l. gr
mtend%ﬁ?&sg)nregﬁéthgt h@ éérl§€?% |n|2ﬁ1%aﬁcgho gQHﬁ Qt?iegﬁ edftﬂ%{})l\&y are not able to
propaqgteefer ably V\,hen added in a concentration of 500 ppm
I hr 0 ,

p rgégénse r?g?fg)é p@?g?tab e &@n&g@@gﬁgﬁﬁn %cth\/lﬂp rﬁ’éy 220 determined

accordingriedg peaceawe sqmt@dmymehmmt apr &fuenallofl mmisoiogidalddethods, Vol.
a [ rtjc .
137 ( gp 15?7??@%%92} ﬂ{érrga{ ll\lgg Qﬁ?@%rgggl 5&%@2 rﬁalallt% tey?‘gﬁgd according
to the NCEIRR gyidediees fiomy EhBI ()(allrmml/andt Lab@wbrﬁemdptrdef lestitbley formerly
I nor e

known %ts. l\}agrag l é&w{ﬂnt{ég & @@8%%%#%03%’[8{3/ ?égrggz | east 70%

H@d)fp@piifi*@ ba\arm wnmmcrmtacﬁﬂ% may ére nmaé)lep pefahalmgythatnumber of

i 83t AR oSO AAbY SRy 0 TR RIED TR ¢ s

more pigferably @itarybegurs,deost prafesblyratenf! Hdue, s inastivutir after 30 mmutes)
sequence shown as anmino acigs 1 to 49 of SEQ ID NO 2,
SEQ ID NO 4, SEQ ID NO 6, SEQID NG 8 or SEQ I D NO 10;
amno acids 1 to 46 of SEQ ID NO 12 or SEQ I D NG 14;
amno acids 1 to 48 of SEQ ID NO 16, SEQ I D NO 18 or
SEQ I D NO 20; amino acids 1 to 45 of SEQ ID NO 22;
amno acids 1 to 49 of SEQID I\I024 amno acids 1 to
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(accession no. PF00879) and Ganmma-thionin or
"Gamma-t hionins famly" (accession no. PF00304). The
waledoesiine nay bel ong to the al pha def ensi n cl BEEPKLIVE/000155

bet a- def ensi n cl ass, the thet fenS| n cI ass, the
incubafipg gk £0'r iNean AAERRYS SPbHtien S @5@1 (WA o Rrefesably i ap| aggous solution of

10%(WARS; Qﬂ@rlerbréfe?éﬁy il Bn 34 uBSIROSHIBRIM of SIEN/RIY @\%namo@b preferably in an

sequence of defensin accordlng to the invent
aqueoké%ﬁﬁ'nuf'%§f 4%("3/W)6 mopt peefergblydp ai‘oa%@tlélsﬁ’@t'%sqfc%%éw’w) and in

partICLHHrf?ﬁ 8h @Qbé/odé soK»tloﬁ of @ 1°/HW/VJ—)Q>f %écﬁ%@%hﬂ@eﬁh%?antmb@blal activity.
I_J)Jre erably 6, cystei ne resi dues

'WP%‘% QE'VG“QO?”%“'@%@E?%“W @8y alpeRe ChREble G R s theputgrowth

of Esc%bﬁ@v/@@oﬁmmew?@‘) d&f 2n8bis SABPCNG 4 Rershar @@w k§idu@te, when
f eatures the defensin classes, Exanp

of
added d AREPFYratiaR P%:&i%oo PR Bieterally Wheniadded o2 Ca"-‘@@fr@m of 500 ppm;
more E@&rébl?hﬁl@ﬂa&%ﬂ \'rpﬁhd:dnc@@tpétioﬁeaf iﬂf‘@})pgnﬁr&eﬁwﬁo@ preferably when

fensin-12, Drosomnycin, Heliaomcin,
added ji0 R FACREHIR, Of| wewmd@%h@pwrwy Aiheh ed bt arangentration of 50

ppm; emdsrc;ggﬁleaarWhmd@émhlac@quet.m@oe% 3953, WO
5934, WD 03/044049, PCT/ DK2005/000725 and
bﬁu@@?@sm'qr%@laacéw%mayp%eppare&b'e Pheequsging the number of

living céll§ Qif EBa%ﬂluﬁ%Wﬂ)%p(Wr@@ 6668) Us e dresadrns hefigr réf@ra@ly after 4 hours,
peptid ch is at |east 20% pure, preferab

more @r@%@blﬂ@%r&pwm meslerrpiecay afitry! laquq AL REn ;g%qjleéter 30 minutes)

lncubaﬁMﬁ?@t Q@‘f@lrpéreﬁﬁuétﬁls)’soﬂhloh ASEYBNAD)PBFferaPRSh an aqueous solution of
ferably at l'east 90% pure, and even noSt preferably

10%(\/\5\@/ U@qgtprg@%b@mrban @gug@qsengq%ofb?%%y),pe\\@ more preferably in an

aqueotp! BSAGH btk I’/&(WNW ﬂ]d%@'pyd?@r@b{yqﬁ ‘anT8&udoBE olution of 0.5%(w/w); and in
'substantially pure " denotes herein a

particyias iy 3B AEeRUSSOMIER 41 Pd R AT TPl hasag aniggrobial activty.

H%Iﬁfe%h@éﬂ b/a\irﬁ éﬂiﬁﬁlcr%%el Ry RaghRbaR %p@blerﬂ?%hltﬁ%g the outgrowth
prefera 5% nore preferably

of Badflys bl B SHR BoreUis BF & Grinyg ECTAbG orwgh Refastrate, when

added afdéhééHtaéuéﬁ o840 Bdfn; &@F&r@d%h@ﬁ%ﬁd@d #f £ t8Rientralion of 500 ppm;
nost 0. 5% by vvelceht of ot her &_{e de material wth

more Wﬁf%rﬂbWtWh%‘ Agded & ¢ %@@@traépeoof PBM; teNeR dn@jieepreferably when

addednﬁ %f &SricRtratdAt oft 119 ;%J'Hsrtn@&t br@fér%lf%@n RRG¥EERE &Rcbftration of 50
| east 92% pure referab east 94% pure, nore

ppm; %\dé'ﬂ epdipylar ‘dt‘erl' @%@QCJ '9@0)%%9‘?'3"3“%%2%9@1”& ably at |east

%&Wefbtldé@bﬁﬂﬁsr srfeeémhhverﬁbn Ihaas tat %é@ @9% réf@fa%ly at least 40%,
er abl east 7%éur e, nore preferab ast

more. Ditraly Gl laspt BOfhurEora: P BraH! ot RSt Ghtet MBoEPIfoBplY St least 70%,
more B’feﬁir%l?@t )I’ea'%i 8b?<;a$ve99n§ré’ pPere%abl)aEfj Ie%!? @O‘%Dsl'ﬁost preferably at least

preferably pure

95%, 3yl 9¥%1pmpabprﬁﬁﬂreblv at lqasbé%g of rﬁhet ﬁ@’f'fﬁlﬁéﬁ%ﬁ* eactmw ofthe polypeptide

consisBiYy YPRBbhfeSa&h sécﬁlf‘en@é%ﬁ@\ﬂﬁ ab nvent ion are preferably
in a substantiall éure or m av:I'Jartlcular it is

amino gcigs el 1oedP ohSEQLIRNG A, BF&hID u@s4 RQ I} NQi§s8RA | N:8 or SEQ ID
No:1opure fornt, i.e., that thepol ypeptide preparation is
essentially free of other olg&eptlde material with

amino\gigide H tpt46|o§ Sk& 1B/ 2@ 14his can be
ammo%%&agﬁ% '4%*&#@Ed af N@Xﬂﬁ%‘E@ HDbNEpIrBGd?aE’IE@QD

nown reco nant met hods

pepti nmeans
ammO@pxdW t@l‘*ﬁﬁﬁ@é'%b@l% cation nethods. Herein, the term
amino agwggttgqgloalsl PR RO ypeptide” is synonymous Wi th
terms sol at ed pol ypepti de" and "pol ypeptide in
am'n0|a§t§1lsétt@d4fctﬁlsl[ﬁ@ ID ¥eG:oy: The rel at edness between two
amino3@id8q Bt SRAIRNAES O between two nucl eotide
sequences 1s described by the paraneter "identity".
Pefenpin: gbsdermof'defhesipt asesed hereimtefers totﬂoefp@egdeﬁere@ﬁgnized by a
identity between two anino ac id sequences is
determ ned by using the prdgram FASTA included in
version 2. Ox of the FASTA program package (see W R
Pearson and D. J. Lipman (1988), "I mproved Tools for
Bi ol ogi cal Sequence Anal ysi s", PNAS 85:2444-2448; and
W R Pearson (1990) Rapl d and Sen3|t|ve Sequence

A Ny~ [ —



gap opening penalty is 10, and gap extension penalty
is 0.5. The degree of identity between an amno acid
WG eapaosmie of the present invention ("inventi onPCT/DK2006/000155
segyence" acj d to 49
persorl SIS iF the, Fitnes BRloAGNECP TecifiEnilE ofsp iepyimibiob peptizes. To
deternﬁlwwerpm/p)spu@ ical dnﬂér&lreak;msdum@le) thendentied, tiexamino acid sequence is
hes in t of .an a

preferdfgy e bated Wit B didsEh, i Bendlomer Lo LSt of the PrAW

databzasetyastg'the fretip@vhitingt fHMMER beftwdre b@tl@@;ei@é&ﬁk@ﬁple 6).

%%r EE%K/‘QF%%H?IN W?Ihort -ﬁr%%gheiu' L p/@rqm%%r N eensm (accession

no. PFO0B®NDEfensis el UEW&]romcﬂdfé‘r%m‘ flaccebgn HEIRENDS7), hllc'érf@rmln beta or

« identi.cal am no aci the sane posit]ons of
Beta OGR! I(aFoSTRR. PenGOG] s QEGURHAROPE tHo Relgal groeptide’
(accesaBhn@o.aRFO0S78S | diideSammmd- hﬁbrﬁﬁ@de%mrﬁ&‘—ﬂﬁomrﬁsh €arhiBNglaBeession no.

PFOO3§f amno acids 1 to 49 of SEQID NO 2 is 49).
- ypepti de Fragnent: The term "pol ypeptide fragnment”

Tre deﬁehsiaﬁl &y Belon@so ah@ diptRegifeskin RRISEN theo BElalefEM¥Ire class, the

i ho aci d dele ed fromthe ami np and/ or carhboxyl .
thota-fEfiriih, s inciBesct B RITSPOGARIeE asses. SElel PrRGEEnsisERss.
Ih RinNemBodibiett, Ithe Halrild)ac@@qhéhd&l)ﬂa,deﬁgd & dind 4o the invention

comprigs £ 5 b o0 UEPRES, PiSferatty & o dor 49 cysteine

residues, more! mgfetbiys 608IeSICH) tRsiedtesidteel ahd nidie pfdi@@BB™8 or 8 cysteine
has antim crobial acti vi ty. Subsequence: The term

reS'dmas%,ubsequence is defined herein as a nucl eoti de
Wm&my Blgo ®R&syAheli® EfcAsiA Sidrindetie @rhRtRAsHd fRRures of any

£ th ‘I%% Iand/or3 end of SEQID NO1 , SEQID NO 3, SEQ

ot the eﬂi‘tb“é“%‘??@lDNO? SEQIDNO9, SEQIDNO1 1, SEQ

myRsldf BRBsine NAudd, bSEQré dNGIdied &EQ blafeh@nlwm (human

neutroﬁ%%ﬁ?séﬁaﬁ%m%ﬁa@E&Ni%’eé%sﬂ%?@h&oé“gfn%gmhé%@snﬁ%hv;n purcthioni,

Insect USRI Cende frrodeRnaind Aisdrsietli AePCTagipohtidhaviv 99/53053, WO

ozoesil QSRR BT e ok b oo B ookl 5

I%lbﬁimiﬁolly&pﬁﬂéﬂﬂ' h@fteﬁnQ%&at@@%Wﬁeﬁﬂdé hgs SRBB herein refers to a
| ocus lic variation arises naturall

omal
pO'YPeP?fi%\E'{E'ﬁh Hﬁﬁtdﬁ?%r?o‘%aﬁwenasﬁf?réelwaé lqast ooy, ﬁﬂ@r§mrefer3/bly at least

60% pUid, Riven Pere | préfeRIns: atGess godt %Ufeorﬂﬁos(’é PhefBRIbR éﬁ@ést(%(% pure, and
change in the encoded pol ypeptide) or nay encode

even ”tﬂ?f‘? reP & leqal e F’H'fet ép é’ﬁteﬂﬁﬂnﬁé by SRF- Eé@ﬁ?ences
ﬁlds@éﬁt%l&abu@bo%eﬁtl&ﬂ Yﬁgﬁéﬂnqe‘suﬁst%tlgw @BE&’ﬁabﬁ/?eptHe denotes
encoded by an all'elic variant of a gene.
herein &, pelyprRtiglh (REEREGR Qe Whith SOptainm atsm@ﬁtm% | @rrefeyatma e most 8% more
preferé!ﬁd}} NtYH6$t859% | Hi6re &&eﬁﬁﬂaﬂ%@c'ﬂ% '@ |% Bl at most 4%, at [most 3%,
ol ynucl eotide preparation free o er extraneous’
even Wﬁ/&(ﬁ?f@&ﬁ%é‘l west Hesmaptpieferably 6k m0§u1%a@né even nasé preferably at
most O’%%my"‘w&@ﬁ‘feéﬂ &abd Nol)ﬁd&'h&@%a@&a‘?%%ﬁ]crpﬂqg H%We%ﬁassouated. It is,
a substanti al ure élnuc ot de :
theref%%rﬂf&fﬂﬁ@déhatﬁbg subgiaptialy eres a@vgﬁp&de llﬁ)@ legsk 92%p ipure, preferably at
least 9R5 a f Y86,
eas mgoreg@%r @og? gFeféF%I? a@?@asﬂ@?ﬁ ﬁn{gg eﬁB%bér)éfe?%tflggﬂeaén% 96% pure, more
preferapy atdgast Ofenr @err epeE rasfeyatay ahlegst P9 priss mope ereé¢rablw>at least 98%
pure, é%n'ﬁ‘?@rfe ple‘féraﬁgdatqéla%@ 9§%Stmc%'f SFe‘FérQQI 3ét ﬁ%sf@@ﬁ"/ V\%Lﬁe/" Q’Ydt even most
t nucl eot1 de mat
preferabéy %%ﬁ% @éleybya\g@@m @ﬁfaﬁjtot%pgb(b%m@lﬁtm@temay pperest in the preparation.
R! polpeb i &qh@BVesehplY‘ﬁé/rﬁfon drd glé‘l'g%bg% lérs%lbg%éntlally pure form. In
occurring 5 untransl ated regqi suc
particufsiro s dxrefernd th@irfﬁﬁri%ﬁ'ltne@t'd@& af%lrpreéﬁ@mﬂ@éﬂ purRaforie i.e., that the
substantially pure polynucleotide is at |east 90%
pure, preferably at |least 92%pure, nore preferably at
| east 94% pure, nore preferably at |east 95% pure,
nore preferably at |east 96% pure, nore preferably at
| east 97% pure, even nore preferably at | east 98%
pure, rmst pr ef erably at | east 99% and even nost

o o o oy NN N7 o



reverse transcription froma mature, spliced, nmRNA
nol ecul e obtai ned froma eukaryotic cell. cDNA | acks
w0 nioso971sequences that are usually present in PEEDK2006/000155
; ' lySrdd - ottt diypebli i it is nativel
popes ERERAAIHIS SRRk ol BT A st
associatek ollihcan bepceospiishast ESxp@Pls: BY AMPEERY Hy Relyneatids by means of
well-kncii HeCBMTEN InetiBRS 8; By BRSsicMpLiiRbMMoRRRval of
I ntronsequences by a process cal|ed splicing. cDNA
Hereir, ieed termo isubetantiallnpwie, Paipepide e syraiymons mith the terms “isolated
tjg{bo | ' Astruct: The term "nucleic
polypenglg’ Coﬁ?{yp%ﬁgqg%o%géggfo erein refers to a nucleic '
Idgotity: Mheaelatasiness hetweersiwppneino GeiddnguEecestar gteagn two nucleotide
[ ehy LS anatuyral ly occurring gene or
sequené% 'g%elgéndr?gj%y?bgga{ag%(%nltdgﬁtys'egmsnts of nucleic acids .
Fompurpasgsnef thehaesemnb inventiart, toe egudesel iggntdy bietwaeat twoeamino acid
ot . . . .
soqvenfB¥ic EIINEL S (o005 PRETARSURENS T b0t B6 Fasa
prograne pastagedqsee BhtRaiResrsohend dhtlr bipmsed(d 88%)e Ympeayed rTed!sffor Biological
ten [ e e of F A "
secuer AR R ST 8PP O T DSB8 napid ans Sensive
SequenseqCenpaisoni wittd EABTHE carfde FABTHAY, dViethotisi dre Eakymology 183:63-98). The
i ' e 0 far
L
T Hggreptaf dentity hatweqr mwenicleotive aeduancesiscteternningdiising the same
0 SE i f ' J | ' I
oo ENENS 2 B o flod LSO GG JUEL B0 8 e enity
matrix, gam pematiysvasnd b Latel geipextensonmenalty wasedl to, a | eader,
yl a : ue . .
SRR A2 30 808y AP LI 80NERG e oy using
Needle tpgogramafrom. that EMB@ISSI paakage liettrbembeds. argpuemioves2.8.0. The Needle
' Al r (o] and
orograr T s NEP S ! ABRAEID s O0a i hecteman, 5 . and
WunscineC.pp o(iSd@epJ viviolh Bidl. Aée ¥4 3#468. The splostitdioe rodtrix used is BLOSUM62,

oep opy i PR AP+ O RERcsR P h sBhaBle U T 1 he coding

Theglegresp fof titlentiy betvaendan senjoe edd esleqoelicegol the present invention
| L de - [ e Te~ternmm. bl . :
cinventtl SAERAGE 5 o BN ads 1 N aR o iR BaTD:2h B 2iegent amino aci
sequence (iforeignsequemes) i salplilatsechsahe anminep cbpxdchtratghesiin theroveriap of

: t] h i ng.se ce t Q | eot | ”
an gl e bl rouEEe RB EBRPT B Bl ReB VBl Rplifee” o the
length eXpe &osgigmseduenhe’, abithenger sethecsnoetest The pedujipe pkprdesed in percent
Codi ng sequence: When used herein the term "coding
sequence” means a nucl eotide sequence, which directly
As paacifmashtdeeurawheo tbe lidvediqueagesrak” and ther ‘ddreign sequence” have

wonic ks PSR UPRRF50 b PEGRABE AR agoavence s
the nuroisaralf laynite geid sesidlids ih e dddbestald.gcibddengih ofbingronadidsy € to 49 of

[ ons such as GIG and TTG The codi ng sequence
SEQ Iﬁnﬁ@'éds%%i, cDNA, or reconbi nant nucl eoti de sequence.

PEkpeptide oRraghientt ahm teeenp rfesygieptide | fragnusle’s imdefiaé@pherein as a

polypeétﬁ\é ﬁ'{?\gﬁ% goin%b%?rﬁwg[a%#q%{:igg dglgtetdthf?%ﬁ gllé%/ gliegfr\toio%%/or carboxyl terminus
of SEQDSYO12; SELT D NO:ASHQ Mo pic:6,cSEQ 0D NO:B8ABEQADI MD;10, SEQ ID NO:12,

-t | afi ifigatio et on.

sea 1R 14 BN FLARERS. SR bLRRHAR I8 el o o2, sea o
NO:24,08EQIBdNOET6R ioh SED a[|> IN'mg?,roroqi gc'rrfomgbg_s s@hﬁém:tﬁémbﬁ_vgherein the

that conprise pol ynucl eoti de encodi ng a pol ypepti de
ﬁagmeB&“FﬁE%HﬁVQa?ﬁﬁﬁywhnd which is operably linked to

addi tional nucleotides thatgprovide 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 construct conprising a

pol ynucl eoti de of the present invention. Mdification:

e - .

identity



the am no acid(s) as well as replacenent(s) of am no
acid side chain(s); or use of unnatural am no acids
wowaoke/0giime | ar characteristics in the am no aciPCT/DK2006/000155
i on(s) can be

uence. | articular the di t
Siniiaretie Mol Sslidratanten Rofiga tepbr 4f G Bucisotide sequence
havingAbrid bi friodd nMAEbIRIYE: e frdﬁemefmraﬂmr 3t BRJ BISEQ ID NO:1, SEQ ID

o, sid I s s ELiE Mo 5 dmBs: BRERID Byt 1o Nowts, sea o

NO:15e 6B 3 N 12, 9Bdi D RO: 1oU SEepiD te: geqssme) Rb: z%E@écPlD NO:25, or

EQ NO 3, SEQ I D NQ 5, SE ID NO 7,
SEQ 'ﬁg@ 272@@% BON@OQO&S sSgusneD (Resees, Wirein) tbewasqu@v_:@ encodes a
polypebﬁbé\maérﬁentmnb@n'ﬁﬁlcﬂr@mal%%@/l!}ll) NO 21, SEQ I D NO 23,
D NO. 25, or SEQ ID NO 27. The nodified nucleotide _
Getreiants T eamn@lielichvanatih dROAER heraie pOkOf fwobyore alternative

forms '@59@1' }C;élfeabd:&ﬁbyi‘ﬁg %Besaﬂﬂlﬁ E%Hog§m§leﬂh'l?§‘c%lghc§ %r@a”i@%d;@es naturally

throuQé@%tﬁf@W@ maggggslpltjnmyinqphlgg(ymhm mui@ongE@en@ mutations can be

silent h‘l@ éh"_anggﬁQ thE é}‘@oégd Sgﬁ&dtﬁegg' ﬂﬂ%ay N%E%?b%d@ﬁ%%s ﬁg\%g altered

amino @é@cﬁewm oﬂﬁrﬂﬁ i QTR QN P@'Np?fé'ﬁﬁl igles PelRentige encoded by an
allelic PdHaintibicd gl Activity In a first aspect, the present

i nvention relates to pol ypﬁ%tl des havi ng antim crobi al
Shstantially puiec Robysleotidead hartern “aebsdariiaiueniee polynucleotide” as

used Iﬁc—ﬁ*@lh_el%@é}getg QYpoh)ﬁu%I@éﬁde g?gpg %Q)aqrréé of:o% Biieledior unwanted

nucleoﬁ@@@g%ﬂn @e@r@(ﬁmtpbgefoamxsgmmhm g@nejlcgléqg@mn@ered protein production
systerr’fse pfrﬁfse ats‘%l@st*é)ﬁtlalg Mg’é 192 goé%)e gnglrgn% mosé 10(% p{eferably at most
8%, mg_);e_ @fe anbly;_ak (n:g)si €% (morg)prefe@biihat most- T%x (M®rd pieferablyaat most 4%,
more &ePéQa?t)l)zl_Qr Mot §°)’o Cvdn FH&% e%rété g)agﬁ%f %Aa%s@pf‘ef&aﬁﬁ/ t]most 1%,

tt
and evgn @mast 95§@g§w@? rngqsq,tj OQ(VQ(bDNQIgBt afiother mlmubleb’ede material with which it
|
is natli(%%%(c‘géatgg O‘Jﬁ?sp%sft%@ﬁ”g /%9@ é&yrél#crl]eoéld?lrﬂ however, include naturally
occurripg &’ end id Aptandipad regiens, @ucferas Poefvstefsoand Itﬂrrrmatmre It is preferred
Odho
that th@“s‘grg.sétagtg a?lyLab%?éj golghlikgec?t%ﬂ@gég%te leXst é@% Lb%,‘?éj ngg{ergol)ﬁgts lebikt §b/o pure,
more pé%f?faéWhatl least 98 %r mr@dﬂﬂﬁemwfet@lm@tu lgﬁﬂiﬁ@ﬁ"/«bwra thote prafeadably at least
0 I { I
o 0014 0y LTS 5%, 1P A B AAEFL o, o
preferafiyt iesal %g(ng@do@vmmospaw@‘amb&ysas leaBbO9érammIe byx¢@yht. The
S - X 1 OF
OSBRI S etlontly ) VBEPIBly y m
particulROb| iTPrefetrad dbatothe, D@Y%@lﬁ@tldﬁ disclbsedihgreis taretin dbssentially pure
form?”, F’BOSI.IhQE’thé1 g)%%HEFBﬁé}%d pre ?%)Igﬁ uéés@ﬁh%@t érb% AR&: polynucleotide

les a Brie
mater@ MB Whiph( #009) nathﬁlyaaémmﬁieH as péarein, V\ﬂnecherrraysblﬁtarmally pure

polynu@@@t%%" @Qxynoﬂgmbng vfﬂh rtﬁé iez?ﬁ'uge‘fégl’at dljgol%‘rgucge%ttlggn eénroe ‘g)% ynucleotlde in

ep | am no nc
lsolated\mrﬁh” ﬁ%g palyOBQe@@e@fmaxdmOﬂ gqnotmc DMNAY RIA dsendisyinthedi®, synthetic
IDNO 4, SEQID NO6, SEQ ID NO 8
origin, 8 a @E%nl‘@"%g %3“%‘% no acids 1 to 46 of SEQ ID NO 12
C@fNASE'(QeI ETINGOMA" iadeficeciuereia ab & DNAGnobcBE@hidD @ bkGrepared by

BB RS P e

cDNA laniksiotrar selpuehces thad acef usGE prosdiDirR thie wfreamm@gerdﬁnid DNA. The

i, 29 A TSR ) bl OB PSP SR sores o

steps fafekapebyngts Inestste sHlited MRNA. PTHeke rstddsyinaldé &@s temf®H of intron
nore preferably at | east 80%6 nore preferably at | east
85% even nore preferably at | east 90% nost
preferably at |east 95% and even nost preferably at
| east 97% which have antim crobial activity
(herei nafter "honol ogous pol ypeptides”). In a
preferred aspect, the honol ogous pol ypepti des have an



amno acids 1 to 49 of SEQID NO 2, SEQ ID NO 4, SEQ
IDNO6, SEQID NGO 8 or SEQID NGO 10; amno acids 1 to
W(46006)ﬂ)973EQ ID NO 12 or SEQ I D NO 14; am no aci BST/DKR@6/000155

SIS AR FON ST ROV R N "

intron d&quehc&SEQ | D NO 24; amno acids 1 to 44 of SEQID
N02.6; or amipo acids 1 to 59 of SEQ ID NGO 28. A |
NGBt GBS ol et RS ART GASRer ot herein refers to a
nucreucramarmsreauré heurwmgwrgr@nb.dd@me@ﬂgmeaf \A&«E&BI Disﬁgbliaoe% fsrég(% naturally

o R S bt S, i B8 ey
would SEQothBrigd 2Qst iBFRUrE. NBe2drm Sﬁ@elch%truaE@ sJyF?onymous with the

or. an £I lelic variant thereof;

term Srprassrcrhé%ﬁéﬁ%twerféér% I EIe I ARTUEE BRtENS dog i%pnrgl, sequences

requirddfoRexpredsid 6fth MRLéequanBPbMAE Pidseft inGsMibhses t he
(?%rno aci d sequence of SEQ ID NO 2, SEQ ID NO 4, SEQ

geqt@@el fegm ﬁjtrpbsgg}lem:es Sdep@quhgngm QEQ’ICIUde all
componBhiOwhith §5Q1éc@s 53 Noaogdgrﬁiag&m&ahe @e’sgomfzg Bolynucleotrde
encod'N@Qc'ZBO'WP?P“Qﬁ&f Hee PﬁS@r\éWéaﬂ% pEéPh Cantpqiraeﬁéemweay be native or

foreigrt @Rhé Sﬁﬁzle@mjé‘ QsegGér%% Ent&Yj I\ﬁOﬁ 11l pgggecft%e'\'o %chsg&trop sequences

mcludeglgt?quSareL qo& Irzl_rBtegftosgdepgpmolyfge@ﬂatm@eqyew gm)’pe@tmen@equence
Promofe] si%nal de@trd@séﬁueﬁ%@ &y h@ré’e@iptr&E@rr‘nRa’t\@ 1& 2'mistrdn, Bhe control

gnrno aci ds to 45 of 2; amno
sequeriasdaciudy & PiRsTE. 906 apsRinions! 0% siadPR Ston é'gﬂallsofrhe control

sequer&lﬁ@ nhQ/ B@pr%@bde@wtﬁrrhﬁérs%ﬂ e Tplrrdo%e %grrfﬂfod%% ls%er 1€ triction sites

allelic variant thereo or afra

facilta{lfen 9248 of e} GNP LEACAENGRS Wil the. ConaRBPRAN thhr eidleqtidg sequence

encodrﬂ%@qﬁl p'\%,d@ol ypeptide conprises amno acids 1 to 49 of
Q1D NO4, SEQ ID NG 6, SEQ 1D NO 8 or

%W’P'M liwsedn Thaﬁ‘?rﬁb ‘aperaily linkse” denies Bewein B aafigwration in which a
controlsﬁal\loﬁbé\g pidcedasm ﬁpﬁgﬁ'bgﬁaté rﬁbgltléﬁ r&étl\éEtQ the @9 #6 EE%e of the

or SEQ no aci
polynuglpotigs semuepeh ﬁ@pfh@atjﬁrelcqnéroh@wpnefq;wqis Nr@ @xpresaiomef the coding

Seque,%érg%é,gl%g ﬁdﬂe of SEQ I D NO 26; or amino acids 1 to 59
I n anot her preferred aspect, a

lp@éﬁﬂu@receédﬁl@@rsueedolnerermethamm ‘cading @eqamefenejnsmcleotude

Gesli
sequerk% NGHich g@&% %gﬂ%é tgéga% BQI\%%I%qu : o 3 Rgp?%te%Eg' iBet. The

boundarrysmtueacomqqrgem 2@, gePEQlY DetOnied bEQ dienNead@ing frame, which

usuallyﬁ%ﬁﬂth@AT rsté’%@oh& '}paﬁé?r W] ?tgﬁaéodgh% gué’ha?%bl q and TTG.

or a ragnent t here as antimec
The cogingi spugncel mayaa &Nfe cDPe beracethbinepentcleaidp rsley\um‘pjer de

IR AR RMPRIL LBt BRG] iniR i Ripgucton of the

polypegiiid |i®lmm2butSEQ | IDnitdd; 1at, trSE@rrbﬁbri\lQadﬁ-traﬁEQrdtanal modification,
! . . 2 SEQ I D NO 24, SEQ

transrap@,hg;g%@@.@%f@.@&%d& 8P her preferred

Exppesstion segtot y'ﬁ@rierrdéemeesncsi\&cufr igiiefiveciicard® gk 4 hedP or circular
on e IR s SN LB SE052e B ooy yrin, o
which islop&EQlyl libkédCto dddijtioani mlmde@th&t provid8 fefitsSixQrdgsioNO: 16,

NO. 20; no acids 1 to 45 of

D (4 N2 32 s, G e 136 Brogy Sk aRe 3, Db which i
suscepabientzu &en§f6rn'latbﬁ %n@ﬁect&E@ trdAstietidh; aAE BB e @Jﬁhde‘@ nlicleic acid

t of. SESI @eo? an allelic variant thereof
constri} C%mpﬁlséféq@ PIyPiRic g PESe VeIt obi al acti vity.

Modificatidie ITHe RHarvediRapetmeahsPRELPER (g Ql@erﬁl%lsméﬁrﬁcé%fon of the

amno acids 1 to 49 of SEQ kD NO 2, SE

ID NO6, SEQID NGO 8 or SEQ'ID




NO 10; amino acids 1 to 46 of SEQ ID NO 12 or SEQ ID
NO 14; amno acids 1 to 48 of SEQ ID NO 16, SEQID
(bt@omﬂlno SEQ ID NO 20; amno acids 1 to 45 ofP(SE‘_QKlz@6/000155
ol eI\IEd s : g.acids 1 to 49 of SEQ ID NO 24; am no
polypep grfstggﬂl of SEQID NO26; or amino acids 1 to 59
amino GicidSECtd 49 bICBEE. IDINOR2, SECP B NEsPeSEQ DMNO:BI 8EQNID NO:8 or SEQ D
NO: 10| nvention relates to isol ated pol ypepti des havi ng
antimcrobial activity which are encoded by
amino jaoidy ruol4éatf iISEEs IDAROCT? dndE@ b nO:tpder very | ow

amino 3h PP oo SEEF I LR SR hBLAon O T bR

amino @oidd i1t to @Bl SEGY K Woefer abl y nmedi um hi gh stringency
condltl S e re preferably high stringency

am'”°@8’ﬁ‘aﬂt"f’ sd,f S% 'rbnlggz%' referably very high stringency

amino @oiddi 1t tb @dof GEChID( ND: Zﬁuc} eotl des 151 to 297 of SEQ ID

amino ﬁﬁ‘oé 1 H)Sgggtgﬁgqpaqgé%t %afg%gg | D@%ﬁ%io%%%?b?ﬁ encoding

that pd@ebﬁde Nt eotiificktion (] 2ah ®e2absitlitiGiES), HBIetibh (3 Pand&EQnk&Mions(s) of

o ol oS50 B 6o A o R s
amino naidise otithd @tmilb2 IcHaea & Rtiof iPERe! E}nh@ 24bid séquamet e i fiescular the

moainicdlinlsl aaoe AiPRbeHEse Fridriod st Be GRINHNG 1 . SEo

ArEifibial Jariah) WheMNOs&d S, | the N6 »arbfiil | Varibkd S?nl\elsnsle:l3 polypeptlde

o S b AReS) S| o s b ruciotcs
sequerﬁECbﬂ SEQIDIN0: 1nBELeIDt Ncbe§ $d§ D Ne2508EGHD NO-NGERL ID NO:9, SEQ

t | D NQ 23: | eotides 1
iD NOBS SERS IR F3.1 8668 Nb: Bl Bk T TS 45 NG SaERa B NO:21,
SEQ INQ\J®723 (SEQ)IDaNSLHBs & LSEFQ EDON O 27). 'FHe friodified q{u\f(éo‘ﬁie &equence s

obtam%g% &'}Em@g%m e%f}r/e?r} @eﬁ)f éﬁ%,ﬁqatlomﬂ{ ithg Ugcleqtgtggpequence disclosed in

SEQ IMNeayiIsEQ G )NO: BQSEQ llDaNthSE(\z |M‘:N©at SEL IBNG:bOBEQ ||D3 NO:11,
uence 0O

or rk)

sea I8 ga9 BHRE: BB Ridly 5823 NG Ty S4B sk 1D
NO:23NSEQ, IDFER26LoMEEQ 1B NGER | D NO 13, SEQ I D NO 15, SEQ

ID NO 17, SEQ ID NO 19, SEQ ID NG 21 , SEQ I D NO 23,

. SEQ ID NGO 25, or SEQ ID NO 27 contains at |east 100

DETAILED!DESORPTIOR|GOTHEIRVENTIORT erably at [ east 200

conti nguous nucl eoti des. Mreover, the subsequence nay

encode a pol ypeptide fragnent which has

Pol tdegtna,@,b%ghﬁﬁ,t,é tSbIaYA fivgy nucl eoti de sequences of SEQ
oypé}ﬂ ! © ﬁIDN05 SEQ ID NO. 7, SEQ

“1‘ B fetoasrsel the H(Eﬁeﬁtll”V%E@Ir@laﬁ@ 18 polgBeEptidesN@VIR; antimicrobial

S
activity ﬁ@idh%dﬂgrf%z an%ﬂnb%dﬁsé%en@%%%@igqe%%yacﬁs63&76 %)C(e: -C; C-C-
x(8)- C%’r%r%&'x'%é(&ﬂébp as the anino acid sequences of SEQ ID

II’II\Q'I %mb%@@tén@ t%&ﬁ&ﬁ%ﬁ% @?lﬂ%\% T‘?‘L’:"QE{E% }}%%Be§ge(%§%ﬁented by:
C-x(3) P®<(K|@ *PaC agé@ CEx@®26C; GEQ | D NO 22, SEQ | D NO 24,

C- C_X(QS)E@_XL@&,NQCZ)@C )Qg 1$j£@ jJ,D NO 28, or a fragnment thereof,

used desi g nucl eic acid probe to |dent|fy

C-x(3)- %7@)&1@ QDNI/Q éﬁclﬁ(&ﬁﬁ@r%@fypept i des havi ng
C-x(3)-@0k(i719) & @@nﬁlc aslaNbiyc %r‘ﬁ@ ;bl’ﬁE f different

enera or species accor § well known in
Re Patterns| -xar-Cr€GPae;C sd-?:ﬁ? >ﬁ8bﬁeer: aamdbé: K< R(8f 10n)- c shall be

iUl PROSIE o RIS B R

- the StBF@ﬁrdulld@Aﬁmeé@ttﬂr@@des for Sredeminp@ciddent u$ad; and i sol at e
t he correspondi ng gene therﬁ Such probes can be
consi derably shorter than the entire sequence, but
shoul d be at least 14, preferably at |east 25, nore
preferably at |east 35, and nost preferably at | east
70 nucl eotides in length. It is, however, preferred
that the nuclelc acid probe is at |east 100

.




| ength. For exanple, the nucleic acid probe may be at
| east 200 nucl eotides, preferably at |east 250
woe@begtiides. Both DNA and RNA probes can be UBRETDKZ#06/000155
probes are typically |abel ed for detecti n(tJJ t he
- the syrolool Fxédpuser for agesibion WberesalyAMNIBO agidtisaesep! ed3H, 35S,
3 Lot L, Ik i R baF By ansogppassed by the
each e%ﬁ;egqgﬁa p%t\t/é'érmsld%é}?ar t%g?;ré‘msc ofsyc_:DNA 1 br ara/ . i
- repetitipn @pan etbrierdof tecpatiermisrindieajamh Py dllowing thahalpwegt with gaumerical
r 5@'\'&;' Paridsy. 22% Mahipld: NG3PESR&PoOnds to x-x-x,
value of 4 mcri%g:af g%n A at\r//\:%érma dsil. 203 Mahipid:Ngsp! onds to x-x

des ch encodes a pol ypepti de havi ng
x(2,4) carasponds O{-abr ¥¥tX ariXt¥yX-XGenomi ¢ or ot her DNA from such

Fogtéﬁé irﬁ[)ﬁgérﬁozlg%gg@’ oftRe PRITSIREGHRYISASFY, %‘Iﬁe%se refer to Sigrist et al.

l
acry el ectrophoresis, or other . ,
PROSITEe padatinented clatahpse susimanpatierasanderiofilss a5 Bwtibdeggyiptors. Brief

. epakAl %may be transferred to and i mobilized on
B’Omfor'%'i ??g?e ?‘d osg' or other suitable carrier material. In

Inca decortdoasmieht Whigh anayl be@noembrdiment eh thes firh AsPefothe invention

Wi, ¢ | i i : &k lbPidentity to
rlates Rsosige igtpo g efareg iR age 8 SE§E| b
amino ads 15t AEQ SBQND. N@;2, SEQ IIDNUEH1SEQIEDIPH6, REQIP NOgkes SEQ ID
NO'10'| D NG 23, SEQ ID NGO 25, or SEQID NO 27, or a

" 7’subsequence thereof, the carrier material is used in a
amino aSilsttHe6 dfISEQ IFNO: RienE@4D MO ke present invention,

. _hybr.i di i i o BiEQ §8INSieoSsequence
amino AT G463 SED IO, S IR ParEn I B 20
amino acisrespdndf SR tNCh22; nucl eot i de sequence shown in SEQ

] 1o 13, SEQ ID NO5, SEQ ID NO 7, SEQ
amino %Cgskgojé‘,g %%’%Q? BPN@EL SEQ I D NO 13, SEQ I D NO 15,
amino 2809 11 tB 4@f SEQ SEQQO:ZB;NO. 19, SEQ ID NO. 21 , SEQ ID

. NO,23,.S NQPaSEQ | | tid f at least 60%,
amino. B o b Roarl, SECT 0 NO28 ok, e bl polypeptides) of a leas
preferabl@ray ldasive6en, weorg pritpnatly Bt legeh¢9%c omie tregfambINNGY leasl) €30, more

{0 i ch nucl ej [ idi o,
tora, TS A0S 0 B8] S RESPo 0k i e o
most prefedisty beldastsyBek tandtaven mask pieferably @t [pagb®7 % swhich have antimicrobial

activty GRergater eSS ER PRGBS TSalf PoPrals oo QuiRRR e gmologous
polypepBEES haveNd AMincSEQ sdubard RhicsEfferdbyi@namingegds Cpreferably by five
e 5B Ay e AR 570t e,

most prefedsisiy b e atirer aoids, ahcewamonhsirprefesibly beoneapinetacid frem

amino FaErE 4B S SHRLARRID2. SESIDRQE SECBEIS i T NEDor sEQ D

NO:10;I D NO 13, SEQ I D NO 15, SEQ ID NG 17, SEQ I D NO 19,
. SE i | D NGO 25, or SEQ ID
amino 5\%%47% Wé%%@ﬂ@ﬁ‘%ﬁgf’g%éﬁ‘)a@ﬁ?& , the nucleic acid
amino SEDELd 48 HhSEQEUDWING: 1p055REPNQIE8 co8EAY D MGIZM of SEQ
1D 1 | )3, SEQID NO5, SEQID NO 7, SEQ
amino ?Cﬁﬁﬁltg‘b@ %’E%:Q%Br@?fil, SEQ I D NO 13, SEQ I D NO 15,
amino SBrE3 1 B MDHASEQIBQOR4NG 19, SEQ I D NO 21 | SEQ ID )
. NQ, 2 1. 25.,..0r SEQ I D NO 27. For |ong probes
amino %‘?‘dsa%tq zgzgé‘){éé)@g'g,{ﬁ@?gb?q des in length, very lowto
amino ¥&dy/1 b shosSEQnDaNEescondi ti ons are defined as
prehybri di zati on and hybridi zation at .42C, i
Apmeatis OB RGPS TURNLTe P BRI G BT 38 Seqyence of
SEQ IDPN®:2 258 qeiDt N@g4, Oge;@fuommm SEQF I NQes,ySEQUDaM: 10p&EQ ID NO:12,
stringencies, 35% | de. for Lum.8 i L
SEQ I3 NOTeRED N9 BoSERo AR 1 950 B 8 SR B RO s=a 1o
NO:24 SEEQNDANOI S or EEd MWNOZ2E torrdadieliSosaridne tierédobt ariggment thereof
procedures for 12 to 24 hours optimally. For |ong
probes of at |east 100 nuci®btides in length, the
carrier material is finally washed three tines each
for 15 mnutes using 2X SSC, 0.2% SDS preferably at

| east at 450C (very |low stringency), nore preferably
at least at 500C (low stringency), nore preferably at

oy -~



mM ATP, and 0.2 ng of yeast RNA per ml follow ng
standard Southern blotting procedures. For short
w@e@bos71Mhi ch are about 15 nucl eoti des to aboupPCTDK2006/000155

oot AR5l T BB, u ST oy g

sequen@@@hSlE?rlDﬂNﬁ(t)maSECEED N@i:h@lﬁ@(l@ﬂ@:@tsm|DCNQ180@5@$‘D0M9110, SEQ
e Gh, e .

o DB GURSSEE LRyl 0 IS, sEEPLPREsaSiapa o o,

SEQ IDCNOSE; $EG NeNSWSs br SEGQ NNO®RS. dnianpathennpferred aspsct iaqiplypeptide

.of one or. re ' i ds. . ANQ; . .
comprisge, FINSEERT bR o SBERE] TORESES B o) PO SR MO8 or
SEQ IDN@H2; SEQ I D NO 14, SEQ ID NGO 16, SEQ I D NO 18, SEQ

1D 2 l ), 22 LWD\NQ 24, SEQ | D NO 26, or
amino @E@Nﬁﬁ ‘%C?fﬁ% ﬁ'\l}fgg%?ﬁ&%p@&%}épt i des t her eof .
amino &E{;ﬁ Elodd M,smilmmcam,osﬁ@rt@e@:g& er EEQ_alDrﬁlca@ﬂ; nat ur e,
. that |s,.co e,amno acid substitutions or
amino ?‘?ﬁ%& tq ﬁ%ﬁéﬁ&@ﬁ& significantly affect the
amino %@?ﬁi wmw_uamozszn,t%/ of the p[)ot ei 20 snal | y
. eletjo i ¥%.0f one to about am no aci ds;
amino qidy { {Oa‘pﬁsﬂfoé-é/(gljﬁg\!é%gﬁ)rl -termnal extensions, such as
amino é@dﬁmg@eg ?if $BECaID Nﬂ:m,mnignealleﬁxsi/qﬂaet therenfadi a fragient thereof that
ept i of .up,to about - esi ;
nas anGRBiatie aRtal T REaet Ao e San T ths Bofies g
amino A€lis ¢ hargef SEQIDNGER, SEQIDI N4, SEENIDANC6, SEQ ID NO:8 or SEQ ID
No-10p0| y-histidine tract, an antigenic epitope or a

bi ndi ng domai n. Exanpl es of conservative substitutions
amino adi€s Wd 46 of $B@ DO 2k SESSIDCN@ridno aci ds (ar gi ni ne,

. lysin d, histidine), idic~.ani i (4. utam c
amino gy S 2 2L e NGB 5 BB Aol S5 RO e
amino afids aspas af)spe)ID MY @epphobi ¢ am no aci ds (I euci ne,
._isql eyci ne line), aromatic am no acids
amino Fﬁa%ﬁ;é/‘? %&8&%@,“@9%@0%% and tyrosine), and snall
amino aBii§ 0 tagl 88SEQI IPAND@R6; at ani ne, serine, threonine and
. methionLpe ' aci d substitutions which do not
amino @@H%FZ‘P F@%ﬁ?@ﬁbg\ggg%n c activity are known in the art
IABfoneepdesayd Medct, faosolgeptigd eonsints b theeamiab cEinsbgRence of SEQ

L s

NO:14ABEOIBrNOMa| SEeID ROPISISEQ ThNOSe, SER i 81622, AER TRMNO:24, SEQ

o otk b, 4 e WRHCHL Y B it v o

antimiGeistalt 4mity. o It BrotRer pteferetar aspawct, ropalgpapside monsistsaofdhe émino acid

seauopep s et 2USE0TR, o SEEFRYRER, 585 BN SEAMD oo, sk
ID NO@@W h\%d:;&,%l:sgﬂ) NﬂwﬁbFEﬂJDIiN(%M,?ili?dD l&giﬁﬁ)oSE@r b NO:22,
sea GRS SeRaellhia’ Y88 B AR v M S gL Epoventoe
consisBOST ARG deids Aytot4veoigBm@tD NE:2dSEQADINOIN SHE HD NOTBNSEQ ID NO:8
aci %lz}zwy be substituted for am no acid residues.

or SEQ li} ‘al am no aci ds" have been nodified after
aminoicRis €l t8 4851 ISFEs iBNOMABEQ MY 2iR14heni cal structure in

their side _chain(s | ff from e
aminogoiiidAp Ao BN 6. SRR IO TERIRE R RS, be
aminoGlRRR 1045y SET eRozza], and preferably, are

. commercially avail b1jze., and i ncl ude pipecolic acid,
am‘”otar‘?fdéz1otPi4(§’iq‘f§E@aP:bB'%r %c acid, dehydroproline, 3- and
aminoﬁc{ﬂ%ﬁhﬁﬂt@rcﬁ:glﬂ@{% Nd26 o8- di et hﬁl proline. f

_ cernative e anino acid chan are_of suc
amincrsaidh b3 01 DRE hor & 06 Ao RGBSR ePE " & Tiaadht thereof that

pol ypeptides are altered. Eqy_exanple, amino acid

changes may i nprove the thermal stability of the

pol ypeptide, alter the substrate specificity, change

the pH optinmum and the |ike. Essential am no acids in

t he parent pol ypeptide can be identified according to
procedures known in the art, such as site-directed

T

o o . o o s



pol ypepti de according to the invention. Single or
mul tiple amno acid substitutions can be nmade and

WO e®@bee71u6i Nng known et hods of nut agenesi s, PCT/DK2006/000155
v ar SRRy AR WA, PRt o o

amino lagidRel thhéthof- SE@dB NOR, SzElG?efD NOIBSSEGED N6, SBQ: IDBROS or SEQ ID

No1OBOV\/I e and Sauer, 1989, Proc. Natl. Acad. ScL USA 86:
2152-2156; WO 95/ 17413; or WD 95/22625. O her nethods

amino abs 1dad6né SESEID NOcl2usteSER IDNMt4ne PCR, phage

amino 558184 57851, MR SECAD o Sk sy e,

amino @2iie 8264p of 8&Q IDO®2: di r ect ed nut agenesi s (Derbyshire

qﬁ}\e‘ 145; Ner e al/., 1988, DNA
ammo%‘&fg?)to‘%ﬁ?gg& gd?ghuffl i ng net hods can be conbi ned
ammomt:lhmoghdeEQJI@}mﬁ)tZG aut omat ed screening nethods to

ammogg{quttggg gk&%@o'\@g oned, nut agem zed pol ypepti des

expres Mut ageni zed DNA nol ecul es
It hatsesenn@cﬁpactt |th® mei;e}rpelpt/érdlea @ied o rissiatear ﬁﬂyffé’[ﬁlﬂés having

emimi 53T S ARl TR SRR S vry o

stringetiey ecanditmins o rprefierdiine Ibwpt:sltrir&y@aey ofonidiidhy,i thiere réfBRblY medium

sl oA BpREES A B PRLNRERL e S T RCERl, AT B
preferabiy bigh rstrmbemoyocfondmbn@, aali rdost yinsferabiyt vepy Righ dirgieheySonditions with

0 rec4R ARERT BRI A0 2°585, 8%l S5ho Beip wor,seo

IDNOXKD 10; amino acids 1 to 46 of SEQ ID NO 12 or SEQ ID

ool fie BB BEAE 39! B iPae © (o 45 of SEQ 1D

nucleolif2<2Pt2 tards6 of SECIID NOt 15, $ZCQID $6Q7, BENAD24O: 1@ no

IR NGO 26; or anino acids 1 to 59
nUCIeO(g %Pﬁ%ﬁé§§b @ﬁ% preferably 9, nore preferably

nucleo8desntiieto@ozfo S&Q ) MO:2mre preferably at nost 6, nore
ref bly.a NS re preferably 4, even nore
nUCIGOE gﬁﬁ%z fs ‘b'ﬁ?e#of’ Bbly 2, and even nost
nucleopd@‘m*éatblis’mbeEm i@ poef7er red embodi ment, the
" d f .th nt.i def '
) tre BEN SRSl DR B S S8 Iy e 0 o, s

ID NO:6x8EQIDAMO Gf SERdDpYbpept i des of the invention may
| t apl y..cansi £ 50 am no aci ds,
nUCIGOE(?JeeSfﬁ&a%ﬁsfq%%}%&on{){%gcé@ R'Qs&eci ally 3-15 ami no
nucleotidastisto 235 @irSEC MHNOL: 163 BEAMD ROT 7)SE@REPNOU®; ext ensi on
es, hot_.C ' Arg (R . In anotherenbodi ment the
nucleo ?%1%#510(%%[%&@ omprises a kex2 or kex2-1ike
nucleotidezatl/ RUEO7sdfIIEGRED WO:23;be defined further below. In a
referr ' t.the NNterm nal extension is a
“”C'GOE f@ﬁcﬁ%@ﬁ@%& Feast two Gu (E) and/or Asp
nucleo(udla)s ato 3 ASED n:eubd:ms such as an N-tern nal
ext ensi on ri. one of the fol] ow ng sequences
(i) 2 <BgettnSs oI (e Tk SoBpleinbriany sty @i Gaedr @) g Sambrook,
E.F. Fridetthadd Ti Maﬁmwmbegym&'/@bu/éiﬁé/onm%A@ab@%iﬁﬁ)anua/ 2d edition, Cold

. Aca Pre I nc 199 San
Soring G ot S5 A 5045kt I 81 SE ISR, SEQ 1D NOSS,
SEQ IDINGYASSEQ NP NTIO] SEQHDSNGGISI 6EQEID N@H@a‘QSEﬁ?I[ﬁNb@ﬁ‘Q SEQ ID NO:17,

s Q417 AT D7 ES1BTB0 20 e SRR S8 SR ontans a

least $00 ecoptig@ukseXdcibdtitess bt eprbrRvably MtCREERIZDOC 8SHAMyRBEN nucleotides.
to i rove correct endoPe pti dase processin
E@%@ntlmlcroblal

Moreo‘ferﬁe% SUQF@B PRfe E’laé!a?frﬁﬁ’@es’?’ tROlyPeRtifle frAgMent Whiche
protein secretion levels. Ipthe context of the
invention insertion of a kex or kex2-like site result
in the possibility to obtain cleavage at a certain
position in the N-term nal extension resulting in an
anti m crobi al pol ypepti de bei ng extended in conparison
to the rrature poI ypept| de shovvn as amno acids 1 to 49

o N~ 1 N~ 1 AN~ 1 N R I/ 7~ AN~ 1 ™ R I I~




amno acids 1 to 45 of SEQ ID NO 22; amno acids 1 to
49 of SEQ I D NO 24; amno acids 1 to 44 of SEQ ID
WOEN08097100 am no acids 1 to 59 of SEQ | D NO 28PCHDE@6/000155
Pol ypepti des The pol ypepti des of the present invention
activitya) so i ncl ude fused pol ypeptides or cleavabl e fusion
melm@@@tndéi@équeﬁc@mmaamwm PEQY PN BI8EQSIDf NG SEQ ID NO:7,

seq pSoié, Sl BrRoPT s, 'S RN Shiin N6 RS 96.% seq 1o

NO: 19psE§zznem«)dza s&qormnm SBn fousion2s, ar IBED ENQER7, or a subsequence

ren, SESEICS, 2R S 0 S5 8 R S5 2098 o 5 0 Moo

SEQ 1bheoenfSEQSIDt NO: 11, esrEmtiDI RQerR, ISEQ 1DexOni4g 8EQ fIbrNO:16, SEQ ID

No-1spgg&%ﬁﬁ@@%kggﬁﬁ@%gﬁbﬁﬁHg‘&%@-é@gﬁ%@g%uo-zs or

a fragrp@htytherior, dmay %e ds@dttotdée[gnad ﬁublﬁlcfdo’rtﬂpro@@dotlﬂ@dtlfy and clone DNA

expreSS|o t he use 0 ide is u nt r ol
R o111 AR
accordl?@' P aRihdi_ SwelRKhéh Anthdriagtr obi dhrtiéaiat, Vduch p’-kobes can be used for

de of the pr se i nvention na
rybrcEa AT 6 HEDSRISTRELA ORI OFSrecRnqiideBebofing standard
Southa@h SRRig prdcedire®Nn okde? tb edemtifyodridaisoiatd tfhéQﬂYreg;ﬁorWﬁ@dgene therein.

herein I n connectl o i ven source sh a
Such RPRES Eebe SIAREERA BT ioe Qi P o RRAUEDRS, it SARTUC e &t feast 14.
preferdb$y @tﬂ@@kuczsd moye plaferaoyiae Radtl 33\and nedst @reﬁeﬂablyvah led3t VD @ucleotides

eot ] de se e f t he ourc be n i ns
in tongfh By b REPTareR ot He TR PibedB L sasd 0P shicigotdes i
length. glﬁberaaxsmp)rec éhd ﬁu@@i@ra@tdeﬁroﬁétrﬁ@il Bé lati ledst xzoo Aucleondes preferably at

least Zggcr{@f t bggo%pﬁbbmr edsg(lj\fA Ign E‘gfclélg ge&” B%'g{qqfé are typically

labeled Ry d@%oﬁn@l’tm&ﬂ%pbmd{@g gaed got atanmné, wm&p:tzpd%ﬂ St vidthh, @r avidin).
Baci | | us Baci | | us alkalophllus

Such SI‘?I‘rE?”g g%l al?ééfﬂéf‘c'?r@g%nt "Bﬁ?@? Tus brevis, Bacillus

ACQér%ihn@@NA BashA Mﬁraﬁp?\@bb@ﬂ&rodﬁ@@ﬂi btHsr d)rgaﬁlgﬁls may, therefore, be
Baci | Lus us licheniforms aci |

screenﬁégfarf A whibihbrdoes wil Jo eFhsHiSsERedakeel g Which encodes a
polypeptidd hhvisg aftimBrsbidi lagvify N UGEritahie % iothed N @B Slish &heBorganisms

Strep to ces St re
may bg; %ﬁ%ﬁ@ ?ré%g&ﬁﬁfg?cﬁt?ﬁrﬁﬁﬁsg%&'%é’ﬁf‘%@s GF ofher separation
technl(g.l’e@m rmq;mfwﬁ tha Cfbpdriel op%ey@@péﬂatt@ Dwg mayaBeEtrarcS@érred to and

or a Pseudononas s epti de. A tide
'mmObB'nz%‘% ORI RPEMPFH AT g‘ﬁ?'p%‘i"ég'eo@rﬁeﬁ‘ DAl P' plg C&ﬁ%rptf)l g%nt'fy a clone or

DNA waHish m&ncﬁlb@é&,f\mm BEQ hDealeu @E@m@nﬂ@@e SE@ D 380:8, SEQ ID NO:7,
veronyces, Pichia, Sacchar o

U
SEQ SN Sy KR DELSES oA by e S SRVBRE da p Mgy, SEQ 1D

NO: 19PBEtﬁltﬁth21a SEA ATRIOL: 23/ BSEQMYA0:PS)| HEED NN YT horass@sequence
Acrenmoni um Aspergi || us, Aureogbasi 'di um Crypt ococcus,

thereof;itheg %§PﬁmHW'a|Pﬁ§§?q A SewiReradial; Magnaport he, Muicor,

Pdrcplinoesdy Rprie Hless! Invemmhi XybNERARHP Hdfates that the nucleotide
Paeci orTyces Penicil|ium Piromyces, Schizophy

sequene ANBERIFES & 4 1BREIRTHSISIFSACId RIGBP APITESPONGING G Al R Ide sequence

shown Tih ummw psizmn@pmo@ SHE® IR NS §f gqug NROFeSEQ IMNO:9, SEQ ID
e Is a Sacch aro?éces carls er

NO:11RREER R by e SRS S OIS R br R4 BB o35 QR NO:21, SEQ

ID NOSAS: G oW D5de8H8E@S D N(ﬁ@FQf@é&ﬂMéﬁént‘éWWﬁ{d or a subsequence
Sacchar onyces norbensi s, accharo%ces oviform s

thereoh SINGBYRTY (R 1eaienh @'Qﬁﬁfrlr\g%%b?ﬂné’!ﬂoaét jecyles e whightthe pucleic acid
probe RYHdBIsRMdBSRESE corldtRnBehY BE Rt d i X AaPAROI | | us

acul eatus, Aspergillus awanori, Aspergillus fum gatus,
'nsﬁew@fqrnedsam@t |f693r‘u‘31@‘bél%ﬂ Prepe }Saaomlrswleoﬂde sequence which
Aspergillus nidulans, Aspergillus niger, Aspergillus

oryzae, Fusarium bact ri di oi des, Fusariumcerealis,
Fusari um cr ookwel | ense, Fusarium cul norum Fusarium
gram nearum Fusarium granm num Fusari um het erosporum
Fusari um negundi, Fusarium oxysporum Fusarium

reti cuI at um Fusarl umroseum Fusarl um sanbum num

p— = — s o o,



SEQ ID NO 12, SEQ ID NO 14, SEQ ID NO 16, SEQ ID
NG 18, SEQ ID NO 20, SEQ ID NO 22, SEQ ID NO 24, SEQ
woO DsIyA®) or SEQ ID NGO 28.1t will be under st obAI/DK2406/000155

encodsy e, RRREEBLIEOF AEERD e S TN RSk Habi NGt SEQ IR Ap:e, SEQ

ID NOSIONSEQ aX N2, cCSEqUDVROER! SECRIINO: mlasmnbwo 18, SEQ ID NO:20,

sea G500 €258 N, SEBOR TR rE: SRR G h SV Slisghipnses thereot.
In ancitlﬁ]fsggs§ﬁ*§glta§§@§r &@p@gdm atie pea?ﬂsrlﬁad;mtls r\tJ@Hr aecs IPNO:3, SEQ ID
Noss, SEES b SERE SR 1050 5 SRR SEEES St 1 R 8 SBUb Kl ls, sea 1D
NO:17T3EE IBulburoe SEal IERD:ZN SEATEONO: 43 SERE e NSaraTIon SEQ/ MINO:27. In

M kr oor gani smen und Zel | ture
anotherdefedaf RsPesy thiobyiclae ﬁ‘F'ﬁHi!P*&% % hhﬁee%g&ypewe coding region of

SEQ IBgilualyqultsw ) %@ﬁ@E@ESmﬁ,ceEgaDemo 7h035cw{1l NO( |8| SEQ ID NO:11,
ection ern. _Reqi arc nt er .

SEQ B NPRGH 12, Do o A Shy 56 NGidhn SkPel BRi1, sEa 0

NO: zgogg@l ipegiofsoar sSEQEp Negrces i ncl udi ng m croor ganl sSIs

i sol ated from nature conpost
T 409 BRD & 76 19850080 RERPDUIREAD ERBS T Bh i udighystingency
cond.t.bﬁ@bﬁa défme@a”sf@@hﬁﬂﬂihz%ﬂ@n Bh@myhratizitioh dhapre af 5x QISPE 0.3% SDS,
known in the art. The por%\Tucleotlde may

200 “Qﬁ'ﬂi‘i %her?é%d BYd denathigdspinaqry sRem N HERINEE 2t fem&mde For very low
and low bfnﬁgé’ndi’és BE%, h‘@ﬂ’mém@é Ger &@dil.ﬁrman@iﬁ‘a@dlam hlgh strmgencnes or 50%

ol ynucl eot i de sequ e encod| n ol t
formaffga et AR El siwgersss. folwisd ﬁ%ma%tg%hem blotting
procecmaés ﬂaewwtaﬂh@ﬁ#scafpnm!awled by uti | I ZI ng techniques

which are wel| known to those of ordi nar%ESklll inth

Rat Ioggé)éobees @f at é%ﬁ%ﬂggkmé:ﬂeo‘gpes in dgngith, g r Ggrrier materlal is finally

washeHQhrséeemcés%&hqBr 15 iRitesedihg PR\SIT, 002, B D préﬁ@rleuget Ie_ast at 45°C
f used pol yﬁe pti des_or cl eavabl e f usi on pol

(very Igi; ERNGERGY h dROTB TG TSERY ak leest AL SR o SHanaRhEDy Fitie greterably at

least a@ES*dﬂ@né&lbWsmlr@éﬁc@f rrfoh@pdé@érmﬂ?léf jedlSt étVGOf’C%%ﬂFn hlgh stringency),
thereof. A fused %E ﬁlgh e i s produced by f
il

even ol RiBeT 2R SbisaEHAID SHIGRBR )¢ AR B0F) Disfaral myleast at 70°C

(very rﬁg}pgthﬁge@g)ypeptl de to a nucl eoti de sequence (or a
ortlont ereof) of the present invention. Techni

fmrtoa@@pﬁgﬂfhl%a% aBeifty Ho pUrERIoes, © RIRTO AUGIgRIdes in length,

stnngémy c@fd!ﬂlohgcér‘éd@efnﬁé]ﬁtalsngrehtl@ndfié@bﬂg WW%@ES and washlng post-
encodi ng the pol ypeptides so that th are in fr

hyb“d'éﬁfdprt ﬁbtabésdbﬁegs‘iooﬁb%ﬁ the 'PQJ@‘édthoW‘ﬂéﬁﬁﬂ b 1U8ngner calculation

accordi®id BbitdH add mo@@ﬁﬁy mg@arzmo%deebmgy &F Wy meiasvmcademy of Sciences
ucl eoti d sent invention also re

USA 1‘%6%%&%'6 ] Vh!}@péo@ Do cd Fésohfg PR ﬁ@cl"éé?Md"éDEéqQé{eeNP-40 X

DenhdM't'sCsfblL‘ﬁ%Oqemm 8RlivReREdpResgHatd, e i 8880 nBNESHsicOPhosphate, 0.1
In a preferred at{\%elgtpe the nucl eoti de sequence i s set

mM AFRyrang G- A MsEed veps spcfallpyviRgstandart S eyshago tipttingeyoresiures.
PP shortSfebd Pwhieh Hre %E@Jt' 13 Nﬁléotl@es %5936@ m%otlﬁd l@ngth the
NO 15, SEQ I D NO 17, Q1D NG 21 , SEQ
carrien matealis wag]:_rgi PRCan, 6% 885} pIgE@1|°/DS|% fgy 15| mRingiestandrtwice each for
15 mirkA&f @sﬁrﬂgeslx%%@?&ttyctthqoF@Bélewtthéisaléﬁgfé@ﬁCe is the
mat ur e pol ypeptide coding region of Q”’IDI\IOl , SEQ
Inpanthird, asgiEot | ﬂ)eN@“@enismen@mlatess@Qar@Cﬁb\@rlaeecycprmorlsmg a
conseNQu\Je %ubs%ﬁ@ohDde\Qtéfs amafde thda A 315on§%Q rh@el\Qnﬁan ac%Q)f SEQ ID
I'D NO'21, SEQ 1D NO 23,
NO:2, §§9 ) I Nt 5Ear QriReNEX G s3ER NG 66 I 80 b@w&ﬁ%é@%@ 12, SEQ ID
NO: 14”@3@@@ N@ﬁé S /DY) %b%WQo as@@'lm@@’fz@dslzhﬁw N@:24, SEQ

he am no aci sequence I'D'NO 2, SEQ
ID NQ\@@ 49TSBEQ) ID NO:88, SEthel rDaN@@ yBerideD th@epb %e‘@rabfb/ amino acid

NO 12, SEQ I D NO 14, SEQID1 16, SEQ I D NG 18, SEQ

I D NO 20, SEQ I D NG 22, SEQf”DNQ24, SEQ I D NG 26, or

SEQ ID NG 28, or the mature pol ypeptide thereof, which
differ fromSEQID NO1 , SEQID NG 3, SEQ I D NO 5,
SEQID NGO 7, SEQID NG9, SEQID NO1 1, SEQ ID NO 13,
SEQIDNOlS SEQIDNOl7 SEQIDN019 SEQID

ARIFA N /M~ A N~ 1 R 17N /NS NN~ 1 A I N ™ N NN~ 1 A1 N /M~ 1



mutation in the mature pol ypeptide codi ng sequence of
SEQIDNO1, SEQIDNO3, SEQID NO5, SEQ ID NO 7,
WGBEQ6OZIINOG 9, SEQ ID NO 1 1, SEQ ID NO 13, SEQCDDK2006/000155

orano} S 25 ek R S Pl iRy B i Fions
do notraigrafftaniu effes tthel foldirg aoLe aetivitp dé theaprpteiry, el dteetitine Clypically of

BB RN EREAE T A
terminalchéiichinearediduef a SEQII k&P ehbBde f SE@ bBoNR2A-25 reditues; or a small
I D NG 18

extensﬁ:nji. %\ét %Lagha?qji%ssg gggfif&cgﬁ% :bg éﬁ'@qhéigg éég%ﬁgmrﬁoﬂge:h fﬁ%c%oln,D such as a
poly-higtidigks trdctf an diftigehicHRopOoNDbdingalonain.aci ds 1 to 44 of

EQ I D NO 26; or.amno acids 1 to 59 of SEQ I . 28. . .
PR i A eBas RN e oftdf ofte otp ' baRIE dmino acids
(arginipe)| lyﬂn@la_endtt:lidgiir&pp@ldibrcbgarainfboéddbeEdlthtdmicﬁaDﬂcAikérm/\@sddntid leid), polar
_art, and i nclude, isol atian, from genonic L .
amino oS IO B e TP SRS TOBBHEN A0TISh F A lsypnersgleucine and
valine); bomaiig addind Beidd ghhemyzladiie, destoptiart drel teraaseNtand small amino acids

vty Y380 B e b SR TP 0w 5 Sftags S o no
generd|lPGREr epeaiid bbbty =86 rk@ewhng tiod asxgridea® dasdribbd afor @xample, by H.

s fohfEn ) PUE I BTt P REE SLLUAY Py re
commbrily Mechoidg exuthadpds i@t AlaiSer, Avariesyi AspgrGRS SThridsy, Yad/Bly, Ala/Thr,

senft AEuA ST, 351 SR Pk S0 LGNSR U AR o, an

Asp/Glyr anscri ption (LAT) and nucl eoti de sequence-based

a i.ficatjon.(NASB may, be used. The po] ynucl eot.i des
pdsionc 820 reisttard g, SR RlweleRts SMifo SRb igicn s 4
hydrox@prolitd, 8-Ranathgaydisen 2ahifolobutyfi© bcie xidowdline, amy alphaatethyl serine)

al l elic qr, species . vyariant of th ol ypepti.de encodi
may bP sBeieh oRBTp TR raes et R UG PR AR LR, A Tted umber of
non-canBe@ativeoamirlosacids;| hias deRisphbty Arech@ ricd@sd bgvihé Genetic code, and

nucl eoti de sequences whi chhave a degree of i dentity to o,
unnat fHicarig s T BB SLP I P g 08 ihiss e sEBasUabazino acids
have beehEQoHIRNG8r phithinl $ntiasl, ab&Qr IhBvNG@ cherfER) $tRIMNE 9N their side

ona( S B b o S ek b s can bo
chemiddlly NhtR&sized, abEQrdfEraby, 3ré dohtmercialig hetbbreand mtlude pAitéolic acid,

. f SEQ | D, NG, S I 3, EQ | D 15, S I .
T TPt T,
AGrdatibely SHQ ARindQd@ changdsesrei siasich 12 nhiare? Bfat ahe Phi&itdchemical
rlZ\JQ 1f5 SEgol D,J%g 17, SES D NO 19; nucl eot Igges 118 to
proper§igs of the gpPeRidE59 alteTrdic FRLPRTMIS, AEING gCid Phapgesdpey |npprove the
thermaNexabfity dTuRe poltpsirrie L2ierttiee dibdtrafe speGHitily, Meafs th8IpH optimum, and
err.n nucl eloyti desg?zgéttﬁoeﬂl rof SEQrI [e)% 2]7|§:9 of riﬁa I earljstOp i, an
the likgooy preferably at |east 65% nore preferably at |east

HRUntidroagingr abresal Mh@tpéréﬁsbolyﬁ%tidﬁobé’n Phefigemitied acording to
east 80% .nore preferably at [ east 85% nore

proceqiyres dNQWNy inatthe edidt SYENY, 2%\RER-dirBFied prtagienssly Qi 3alaig-scanning

mutag8884is qCdniRGHarR’ SAEN RIS, #98d, e8sbnR7 Y derishitoss\hi 6h the latter
.encode an active pol ypeptide. Mdification of a

technigiife ISE9HS a'én@@qu@ﬁﬁ@se@f@daﬁrwcsd BbPYeR¥pesidee 8t thergolecule, and the

resultzP 88@BAt MBKROIk OAreMR¥tdIefIEsiSISGiBAYadtifity (e SMBMRESHIA activity) to
epti des substanti al I% Simlar t
f

., ...of pol , 1t M. o the .
'dent'%aw}@e%ﬁlpq epsiduen dnaterencritiqab ot tap Erkity pf Siennplecule Beepaiso, Hilton et

al., 1996] Y.PBiBE Ichen]. &réT 366024768 - MAS BEMld YiteOSICIHET d2gmb BN biological
ol ypepti de. These pol ypepti des na ffer in sone

. the p . : y di .
inter acé'ﬁ@icﬁ@ Koesetarmiied: ePysicabaprlysire of hiciired af [dstarmingd by such
native source, e.g., artifigial variants that differ
in specific activity, thernoStability, pH optinmm or
the like. The variant sequence may be constructed on
the basis of the nucleotide sequence presented as the
pol ypepti de encoding region of SEQID NO1 , SEQID
NG 3, SEQID NO5, SEQIDNO7, SEQID NO9, SEQ ID

ARIFi N A A NN~ 1 RIS A N NN~ 1 A1 N A ™ N~ 1 RIS N A = P~ T~



107. It wll be apparent to those skilled in the art
t hat such substitutions can be made outside the

wo egsosEieritical to the function of the nol ecBCEDERE6/000155

techmq&?et | l%surﬁuc‘c\ga'i 'n%g%ﬁtn?qés\’)ﬁarﬂfél VEFyQttall apfyT BRc@6hd diffraction, or

es essentia he activi'ty of the polypeptide
photoafﬁrmtyddb@hnbymawrmmtlm with padtgiancplautiatiye qutqcﬁélte amino acids. See,

for exargﬁlgeaé Voot %Pd1 éd&e rs% ke 285: iR M. ESnﬂfP\t oS, bhggi 1 Qol. Biol, 224:

tified accord i ng
899-90h \WiveeuaTes KN, FEBtﬂwleefé|399 56160 T IdeptiGesythaseelipl amino acids

can alsg éag}nefn&ﬁgé SrcPh da &Q%n%ﬁ%gf‘ﬁgfgggﬁnﬂo%gmsswh§ﬁ%re related to a

Ahi ngham Sci ence 244
polypepllﬂéﬁ):cordlngﬁmthel iatendiont echni que, nutations are

f egﬁu@ﬁ s Cﬁrﬁ'ﬁgryc@%%?gﬁtﬁﬁdn\é EQ‘?‘rbge%aﬂgsérﬁﬂ@eétéU tRfhg known

e res ant nut | ecul es are
methods esft radtafemesimn trecanaiodlicnl. aadior \shuf)ﬂirugo f@'@é/ﬁﬁll vy @ giien@nt screening

procedL?F%: g%crl'\lea‘;ic,' tﬂ@?{ dltsggéeoaéyg R%rd‘ngér‘:@'soﬁ %n& Ié%uéICt'] bgs S’Cl@ﬁcetilﬂ 53-57;

strate-enzyme interaction
Bowie ands Saber, d68&r Rioce datly Aearhl Sa | @36f86t 452-2156; WO 95/17413 or WO

95/226%% C%ﬁp% @Sﬁl%'dg Qﬁét Shy HetdLS &‘ﬂﬂx‘ét&* acﬁ@ﬁ’e b’bF@ Udﬂége display (e.g.,

S as nucl ear mag netl resonance anal
Lowman reyf . att Sig iBiquiing o rsommsa-aﬂfsmw $. Patsat Nong. 2@§é1@9 }é\/% 92/06204),

and regé?n}{ cé%&mﬁ%gﬁn ??%? %ﬁeace@ ?51%563@.%@11814%5%@/ 1988, DNA

rha cular ol ogy 224: 899
7:127).W odaver e a/., 1992, FEBS Letters 309: 59-64). The

I\@J gf’gﬁ )sﬂ @é RlkuR océﬁlﬁ”é%%n{b%e'dsghtﬁt R&h-throughput, automated

s encodi ng a ypeptide of "the present
screemngvnethodmto dﬁe@mdnyntyr ofdclgreeou m@téagemmdsctqwqﬁa@@mexpressed by host

It r t
cells. E@? e’ngﬁ ?%bl@&(?%@éyu%}ag%%wg a:'(j:"ng% @%@g&%’% ngrt?dlnoﬂaés"?egoovered from
the host\celfs amt epjuifyedesmuabted mﬁlwstendardgm’cbgdsdoﬁf@ﬁ @l‘toﬂ'ges%ﬁ@thods allow

v PRt Yol PLOAQBEA GRS 18 oo o

interest@nad caﬁEQabﬁMeltl@o@olySEp)ldeB aflankhoveEducioreiO; 9;

e ity

amino SEGs HBoNG FBEQ IR INDIR| GES IDIOH SEER I NOSE: EE@ lml@ﬁ or SEQ ID
NO: 10nucl eotides 151 to 297 of SEQ I D NO 23; nucl eoti des

121 to 252 of SEQ I D NGO 25; or nucleotides 145 to 321
amino 9é|d§E®> HOONBEQ7D NOiIR ctrr&EQlD\NOs‘edqwnce contai ned in

amino PB hg%éeépdgl\'@#s éEéﬁﬁdl"Eé% ntﬁ@tl 8s i thQ

amlnoaaﬁsoftOSEQfBBQNDNO:IZZ SEQ ID NO 13; nucleotides 1 to

.25 f i SEQ I D NO 17, SEQ I D NO 19;
amino ﬁﬁlgﬁgé?,ﬁgggg%ﬂg %@2240f SEQ ID NO 21 ; nucleotides 1
ammotaeldgg':to@tﬁ oBERA ID NO:ZB3pr nucl eotides 1 to 252 of SEQ ID

amino (aIC|dis)1 tg 9 ?ﬁ%ﬁgﬁt O ?821% Hsh;g%ﬂefr%ly( %Elgo"ep‘og%rggly &'more preferably

7, modl belférablyadti mosts6anthrs yinsferabbn et sosh &y mre(rsafehsabiblé egven more

f The present
prefer%%gnmp%rpr%fgga% ya%lag? vgﬁ(r)ﬁc%gg Iﬁﬁ%@ygol ynuc}oeot i des
labkt grefeedd leynboaimdnt bihe giolypegtides pb el iatantion efe @riansingelypeptides.
| ow, medi um nedi um high, high, or very high

stringency conditions with (i) nucleotides 151 to 297
N-Termina‘ElEQtérBIMO 1, SEQIDNO3, SEQID NO5, SEQID

o B S G330k LTt o
1 to Mparﬁhﬁo aclde) |pEéfél@bly12 -20SERQircDadids, dshecially |32 6% i aheiso lddds. In one

et SR L, o BICHERL 5° iy By 2 o S5 anver

nucl eoti des 145 to 321 of SkE®-1D NO 27; (ii) the cDNA
sequence contained in nucleotides 1 to 297 of SEQID
NO1, SEQIDNO3, SEQID NO5, SEQID NGO 7, SEQID
NG 9; nucleotides 1 to 255 of SEQ ID NGO 11, SEQ ID NGO
13; nucleotides 1 to 255 of SEQ ID NGO 15, SEQ ID

NO 17, SEQ ID NO 19; nucleotides 1 to 252 of SEQ ID

ARIA N M~ A

)




nucl eotides 1 to 297 of SEQ ID NO 23; nucleotides 1 to
252 of SEQ ID NO 25; or nucleotides 1 to 321 of SEQ ID
wOlhg/P971Io0 (iii) a conplenentary strand of (i )POT/DKRI0K/000155

and sol at t he br|d|2| i de . .
embod RS AL BEE Lo R BT O AL FFE Sk 5P Gietpe site as wil be
definecRElirther tloNUR @l ﬁrefwe@ masamm shel steprimak iktension is a peptide,

i nvention als cleic acid GO nstru
compr R 1A A SE1 BUTAT Bop JLETIG: Pt eT e Sk S8 A N-termina
extensioR \C@Mpriging @pe 'of feyfolldwike Seduenoste ENE, IBE, ©ECaT DD/
sequences which direct the expression of the coding
sequence in a suitable host cell under conditions
Kex2 Sifggpati ble with the control sequences. An isol ated
ol ynucl eoti de encodi ng. a po i of the present, .
ARTAAES Gieenfig-HVethegs 'agﬁ@vﬁﬂe’%ﬁ% 1§§ iegt §- @P a%§ JAgagemic Press
Inc. (1@E§G)VSQ6 Di€do, ¥R '%‘ﬁe(ﬂ'k pRdssloRETaphYIBEPY iafl@ kex2-like sites are di-basic
I pul ation of the %nucl eotide's ee:%ggnceg&{l or to
recognitllog SRS &irg- i gﬁa\{aﬁe(§ltgs)\f@ @q)petwgen e B@s‘? ¢ gngpding region and the
maturg}@g@ﬁ&g%mgeﬁ@@mgng on the expression vector. The

techni ques for_ nodifyi pal ynucl eoti de sequence
IRRartien, Phiy P BHLPTRKEXLIER el YRS SPEANSRREY FRRONSIION o improve

correctt BRAGHdptiddRe pfRBsdiRd =8 ARSI g6 Deflide RRaAYARRE ARSUIBME in increased
pr onot er sequence a nucl eotide sequence which is

protein SECERIIRN @'Y a host cel|l for expression of a

[P ey BaHEb R O kiteinfatftiRH i@ rifonistlyiRsRtdr kex2fikd Site fREEs #Nthe possibility
i nvention. The pronpter sequence cont ai ns

o obtajn Qﬁgmepat.aoq%a'rbmtmun defeuRal wieapioRERAUking ip ga antimicrobial

ponpeE’El‘dlar BSHY @?fteﬁéed |h%oﬁfbbbfﬁﬁ%ltﬁ’@ malltg pbﬁ/ﬁg;ﬁtd%rshﬁw de any
nucl eot1 de seI%Q Ince ranscr i

amino g6dR 0,49 A SG 1SR 20 SE: B NErb S0 T i SECHE MRS or SEQ 1D
No1otruncat ed, and hybrid pronoters, and may be obtai ned
from genes encodi na extracellular or intracellular

amino ggid§ J&p PR SEQ hP: trotEsy Ha8 Qb 4ihet er ol ogous to the

amino Eeﬁé 18848 of SEI) RO: 1@ SEW mapbba 8RS R €19 20
t he transcrl ption of the nucleic acid

am'”°@6‘ﬁ§t1rt96‘%s°f§15q KNG %@sent i nvention, especially in a

am,nog@@gqrtbajg cﬁ@gQ @Nblgﬁre the pronoters obtained from
coli |ac o&eron Streptonyces coelicol or

ammoa@laﬁé'ste 4Gt SEQIBYNP:2088Ei | | us subtilis | evansucrase

amino 9818 1(t18%eB)f sEBam Nbu. | i cheni forni s al pha- anyl ase gene
(anyL), Bacillus stearothernophilus maltogenic anyl ase

gene (arTyl\/p Baci | | us anyl ol i quef aci ens al phaanyl ase
Fused%\? , Bacillus licheniforms penicillinase gene
lp->) BaC| I lus subtilis xyl A and xyl B genes, and
R@Vl@ﬁiﬁt'ﬂ@S bbihe prasend inatige also(inelude fusgemobpepiides or cleavable
fusnon% ﬁ%@s@ﬂﬁs ifh%&ﬁ%‘t?ﬂzég%o%eét@% lwée‘ar@'th&tﬁlﬂgﬁﬁ}ﬁUQBr the C-terminus
of the ppkynemt&e ¢flesswentan o a frasn@set therast ek iseg Pabpeptide is produced by
fusing I\QtﬁLR:‘E%JtId@C%%gNCEOf(OISQI S&‘ﬁ@ﬁ' th’é@oﬁoenc%ﬁmgzéhcthgprpb%éptlde to a
ters are describ roterns fro
nucleqtlde @ﬁbuefmt(Obacppetonatherpﬁf)séﬂ@wreﬁeré Iwe@tlm arechnigges for producing
oK K di di
fusion ?%&Pezﬁegd'arﬁ @(ﬂg\g? rhsﬁlétrg%g lr oLrlr(gét |1e%atn]l$§r% co rlrégcts<|aqnuaenc<te1s encoding
the palypgntides pe ithat tbey tarﬁelrhfﬁemeu@da@ati exprassion of sherfusergrolypeptide is
under B6RRGRY tHe B4R breﬁoié?%szaﬁé 'té’i‘ @us fungal host cell
are pronoters obtain fromthe genes for Aspergillus
oryzae TAKA anyl ase, Rhi zonucor m ehei aspartic

Sourc%%%tf?’or%%usdﬁ?glfé& ac“-\llt't'i\’mlrl‘.'r ﬁiral gﬁ)&]ﬁ | al pha-anyl ase,

cid sta -anyl ase, .
Agdmgptidelsf thegpresent inggrdiogi hhybeavtiaived fighuoderpigasisms of any
{glaA), Rhizomucor m ehei |i,pase, Aspergillus oryzae

al kal i ne protease, Aspergillus oryzae triose phosphate
i sonerase, Aspergillus nidulans acetam dase, Fusarium
venenat um anyl ogl ucosi dase (WD 00/ 56900), Fusarium
venenat um Daria (WD 00/56900), Fusarium venenatum

QJI nn (V\D OO/ 56900) Fusarl um oxyspor um t ryp3| n-1ike



cerevisiae enol ase (ENO 1), Saccharonyces cerevisiae
gal act oki nase (GAL1), Saccharomnyces cerevisiae al cohol
waledwgdoagenase/ gl ycer al dehyde- 3- phosphat e dehyPeDDER@SH00155

1. ADH2/ GAP Sacchar e kS| i ose .
genus ATHPER B8 he (PBS IAMKGE G TE Y - Hi8iRed e s wsed herein in
connegtishalvitio tah givan revu(dEUBRMIIl, maan 8 cibh apaypeptde eaceddds bpea nucleotide

sequefe, SRRRBABY ik 2fios G BR B T BB F I ruRisE S68uch®t from the
sourcell@heerdastted: 14 aAPref8Bed ddpect dme paypeptide ebtanededyorabgiven source
. b% a ﬁ'Ui tl@Ealéle transcription term nator sequence, a
IS secrg al?é( gec ggni zed by a host cell to term nate
A palpsaptidptof thie prEsenttieventioratnay beerbacieral ipslyppetidebl Bor example, the
li.nked to the 3' term nus. of the.nucleotide,sequence ..
polypegligk, B o 853 POSIis RasieTiehRgVERIHS UEio s GBddIE $olybeptide, e.g.
a Baciflumakalopailusi Batites hagbliqeldciens, Baoliuwsebrewlg, Becilisedrdutans, Bacillus

ol 1 TS Hork SR B = OIS RRESAE o, socis
stearothermespHilus, Bagikusgsublilis ovBaziias TAKAgemys aoypepiiqees rogial Stueptomyces
ponmel 1814 SO AT AR SO AL OB o o
negativells@atérianpolypeptidey engt, ran(Es icoli bke Peeadenatas spr pblppeptide.

A bRl 8 1, pIRIL e Rlorctey @ Br ot LigH Robb8de and more
preferabay ahgaetrpolgpemtieleeatick izdea Oahoidhy BB vEof@yées ) RiclindSaccharomyces,

. Saccharomyces cerevi.sia | yvcer al dehyde- 3- phosphat e
SohizoS BRIl BT RiRBPtEE & HEPY et 2hBepiqus fungal
polypeptide sucir &s de FerarbeduhyASiengihes Aeteablasidiub® Trypleogdcas, Filibasidium,

.The gontr ol uenc al sg, be,.a,suitahl e | eader
Fuserige EIG R HBIPATErat s oF o OBRIGY T nMRoRir 7 SNeurospore.
Paecilbripeyst @ehicliifum,t Pironsicat, Schidvphyihen, eddroegtes, Theenbessdsr Thielavia,
Tol s%%encedis 0 erabl@yl [ ntik§’§d to the 5° term nus of the
Oy PO U HEbS" 6’%%‘%11@%’ YBf%& ng the pol ypeptide. Any
Ihead eprefartpte nagpectatthd spdluseptidona  &n Sdeehdrostyceel tarsbergensis,

choi ce may be used _jn the present jnventign. Preferred ..
SacCHEIRANERS 1 YoV Pame SECUE TIGAI ABSEIC | <SeielamgERR acroudlasi
Sacchbiromipck b &lugesrs, Sdcoharbayes Ondrbeérssis) oy Zaeclaishy eay/bddemia pdlypeptide

. Asperqgi]lps nidul ans those phosphate isonerase.
haV'”gﬁlﬁ%‘%Pé'ar%%'af&-s for yeast host cells are obtained

Ihr anotiidrepgesnes] asechahe hlypepiRs i an eAdpergifuseadliesigs, Aspergillus

ENGO- 1), .Sacchar om/ces cerevi Si 3- phosphogl ycer.at e .
awam i n QORI ol B e BERUl R0 R BRCO STy, Aspergills
nidulaf8 CASRIrGMYE BR)ee, e ASYargll@s oBlza@hBlisarium bactridioides, Fusarium cerealis,

dehydr oge ase/lgl cer al qehyde- - phosphat e deh d}':o enase .
Fusar@ﬂd!@f)@ﬁ@%psq;heu%gf@rwmgélab ﬁ@@rlw@gygrgmg@a a usarium graminum,
Fusarip@l Yia@esypoadrh OIFuS&Ge NMegund, FRRQEENE CoBRPbAM, Y FLdarsed reticulatum,

to the 3" _term nus of .the,pucl.eotide equence and L
Fusariifi rogeuinGisariHahSaphysiym, iFUsariig §hcoe og(]n, %Héar%@ gporotrichioides,
Fusariggi éulﬂ&(rgurg,i gm'fl\ii&iuhﬂtoﬁﬁdsulhw%@dﬂ?ﬁ&}iﬂ%tﬁ@%i@é@$u&é{iun% venenatum,

_transcr,i be NA. 0l ya ati on sequence ic ,
Humiopls™ 35 on SEnTep's nEHIGeSae el Roa EROPG o Hag CBlGgs hermophil,
Neurokork tas3t ERERIEIILMVEMSUreHen i, Sfriehé @$maHayaaamy| Bicheferma koningii,

. se%e}ﬁce% for filanmentous fungal host cells are i
Trichoggfim 1RBOFACHIRIY e I REY M PRI A GICh PIRTEY (e otReR Ide.
ABNoaRe prASREd Biddct ShépEfsepliie! EOMU frfidia HaRRd Pollpditide, e.g., the
ni.qul ?%%] anthranil ate sglnt_hase Fusari um ox&s{eorum '
polypepfignof PRQ W Ni'st SESEID Bivrhasiperlp NPk $Fgdp NO:8, SEQ ID No:1o,
SEQ i@ Noat| seQsipdreet4, Usrah yb Molpsadeny IRINOASS SEEENT 8%:20, SEQ ID
_ f%&@ﬁ?ﬁt'h%t cells are described by Guo and Shernan,
NO: 22, 68 IDNP4, SFQ BENPiACa pr BEIIBJNO28: ~ 5983-5990. The

control sequence may also bega signal peptide coding

region that codes for an am no acid sequence linked to

the am no term nus of a pol ypeptide and directs the

encoded pol ypeptide into the cell's secretory pat hway.

The 5 end of the coding sequence of the nucleotide

sequence may inherently contain a signal peptide

o o, .



secretory pathway of a host cell of choice nay be used

in the present invention. Effective signal peptide
wa@oasngrinegi ons for bacterial host cells are tPer/DKg(n)aJOOOlss

pepti de codi ng regions tai ned fromthe genes fo

LTI H%d?(@PBg 1h&3er R ?%@%ﬂ?’gmﬁﬁ%ls&%@% Eig& ‘FY‘%EE‘O” encompasses

both tifd af&d I PRitfdes s@téﬁWaaTﬂthérStaxoB@ﬂlcl édufivalents, e.g., anamorphs,
licheniforms subtilisin, Bacillus |licheni

regardigss Q WSt SRPRISE nagechy MIsh §feeé/a?rstm8\”ﬁo °P%§Lﬁ%%{r}%“? art will readily
recogn%%@ﬁféﬂﬁty(dﬁBbﬂ_ropﬂ&é%quﬂﬁlé% and BaCl | | us SUbtl li's
éj& Further Sj naI Ip Etl des ae;le de t}gd by S | monen.
frinspal (ese =pegied e GBI BepeePleRav ERURlE. Ny gumber of culture

collecﬂf@ﬁ? Eécufcﬁ;étsl tﬁéfﬁﬁﬁ&ftléhhﬂ@tﬁtcmilarégdlldw(t)rﬁh ¢ATOO0% [lﬁélﬁsche Sammlung von
anent ous fungal host ce e si na e
Mikrooggsismpry &igf ofallkgbiran neeoFt @M?egs@ﬁ@bw pu Aé%épé?h'ma?'w'wres
(CBS)ObMéa@grBﬁmﬁraﬂWés@Q%h AehficdPaldh® Culles Oliectiéd, Northern Regional
anyl ase, Aspergillus niger glucoanyl ase, Rhizomucor
Reseafﬁhé?ﬁﬂtera@lﬁa';ﬁ{)l c proteinase, Hunicola insol ens
iRk € sueh holyuBbiddsambabedideatird bﬁ@&ﬂ!}talhétj dom other sources

preferred aspect, the signal ti de codi ng i on
includifg, aNggPIGREsTS Sglaise GPmsERY el SO RGBS, 5%6 using the

aboveh@n'h@é:d probEs.| Bebkhidusy foﬂ%@ldtlﬁg N@:r%oh@éln@mseﬁ@ﬂdr%t@m Rebitats are
acids -50 to -32 of SEQ.I1D NO

well kgynsin tecptD T QO%PU%%dPD“NO“‘RW bR BksTRRrY spening a
genonfd ogl—:@)NI/D N &f @hoBBR rhiBtddkIahBrvhi @hc@l’@ rddleBfide sequence

acids -39 to -19 of SEQ ID 12 or %9&)2' N@l
encodifg 3 dghPaRide; has, tegnofeteges e, gro s Relypircigetide can be
|solate§Fch|er&\|@y ul@zn tRNRNES ARich Bré Ve kheldn t@ﬁ'\o%@ of bididry skill in the
EQID NG 18 or 'SEQTD NO

art (Seﬂu%9e§@m&°klettaé 6B%SURED | D NO 21 whi ch encode am no

tidetofitRe ﬂ&eﬁf invEHoh AIhaldde ﬂj@é&i Qg&b%ﬁﬁje& ot @Ie5\7able fusion
S I D NO 3 whi ch encode am no -
polypegmgq i vmmqnothqcpcgmqpa@% isqfupeqd @t3th6fN QE@II‘]L@ g termlnus of the
polypeptidi br eRgREAt andrasr. a fied é% gp@%ud%olso ro@ﬁ&d @y"i@suﬂ@ a nucleotide

or nucleotides 1 to 66 of whi ch encode
sequeRgh 96 2aRqrtN thegeafbengrdingransitsr iPBIYREP!HS. to% BrElPotidegipgrence (or a

portlorpﬁffé?éd?)%f frer pré&aRtinittibn C elebBniglicd fé:*ﬁtp%dtﬁ%d fueldnt prlypeptides are
enes for Saccharonyces cerevisiae al pha-factor an

knowng dhart cAndBeluge igafing the codine pecreaceseRradingsibe prlypeptides so that

they a?é Wm@%‘hﬁ'tﬁﬁt SQAEST AN MSscRN SolfRPEbe Redndwy d%ﬂff@lnéfsthe same
92, supra. The control sequence may al so be

promoéereaapekﬂrmﬂ@’t%dl ng region that codes for an am no

aci d sequence positioned at the amno term nus of a

pol ypepti de. The resultant pol ypeptide is known as a
Polynyelgetidssre or propol ypeptide (or a zynogen in some

'Er%S?%Sentb‘l gﬂﬁ@rll yé?&Ptrélgf%s' 5 %%fé?éoalp'o%/nbaéﬁde‘éehé\f‘ﬁ’g @ Rucleotide

onverted to a mature active by

sequegeg whighj encode aupeyrariidgtaf dhe |pé@eag@vemthnhelrba dpeistredeaspect, the
nucledctlﬂggh(ihﬁgg 000 J%Rﬁm Séﬁ 10%199?@299%@% ] TN §'§E’Q ID NO:7,

tained fromt enes for Bacillus su

SEQ B N&WnSE@rl@ QX 41,( 8pREID Neut3.| $EQ 1BubQ:15, sSE@ultDr §i0:17, SEQ ID

NO: 19”%(?3}?%6%” Qﬁ#ﬁi@ﬁé’“@’@ﬁswﬁ"cﬁé@ S&@8EQ ID NO:27. In another
act or I zonmucor m e artic pr ot ei nase,

prefer@dcasw@tethedpmerwde seh@enmmltheanafatﬁ;e@wpe(mﬂﬁ gafiiBagesyn of SEQ 1D

nowt, Skt IBIRSL SER FERGED: SFOSEPRIRGd TOIRLg BE R 310 . sea 1D

NO:1BEEA D NO: 1, IHQID NN, SRR IIBRQ: 19 SERIDWPEA, SRIBNO:23, SEQ

0 NE ISR BN o ke TR O TP RR b sences
which @aceds 4 pFlypéptigEaviDgNe :arrtlncoaCIGSE@iuelDCN@ SEGM B2, SEQ ID NO4,

encode am no acids -18 to - % of SEQ ID NG 12 or SEQ

ID NO 14; nucl eotides 64 t6'911 of SEQ ID NO 15, SEQ

ID NO 17 or SEQ I D NO 19 which encode ami no acids -16

to - 1 of SEQID NO 16, SEQ ID NO 18 or SEQ | D NO 20;

nucl eotides 64 to 117 of SEQ I D NO 21 whi ch encode

amno acids -18 to - 1 of SEQID I\I022 nucl eotldes 58
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to a chem cal or physical stinmulus, including the
presence of a regulatory conpound. Regul atory systens
WO poopogkaar yot i ¢ systens include the |ac, tac, BPOOHDKR@6/000155

sea PR e T8 RS a0 TP, R R Az oL 8Os 10 Nowe,

SEQ IRINthagn$EQID NORIPSEQ IDANOEZQISEQISDFN@QA §EQciahp:268 eor SEQ 1D

worzs SRR e 3R S 0 Pt N SRR R, R s, s

ID NO:5£8ERADON®: 7% SHE I &8D: 6y BEQHDSEO V| SEQaIID NG: fHISER MR NO:15, SEQ

o woFRREE SO B BENRESER Y BEEER st R 26 dkep p o2

by virtid&f gthe siegerecraty ttthetgeextd epdandThid @resenalihvehtioratdonrelates to

sunsoiZ1ES W1HED, B RS Ll BSOS 628 1 o,

SEQ Ipali@pepiSEde IDNG:d3pSEQPEY di):¥5,| SERED MDt‘rV t3EQ D NO 19, SEQ ID

ozt SEH B G o B 2 BN, GBI or s

NO:2, 8ECI I BlOcA)SEQ SDMNO B, SEQy ubiced it $SE@ IDFNOHE, SE@SED]NO 12, SEQ ID

no-14, SEGID.88.5sBETENG g, B0 I AERAL S B AE Sra p s, s

ID NO: aedorCS&’mn[@N(BB&uba?tmedaﬁmrcrdm aalitye may be j oi ned

ROEhE, BB RCUES Bt TR PRI T HFR g ot on
mutatich hehke htatak| polypbplidd oitid seyuence SLBEQI IDUNOOIN SEQ thalO:3, SEQ ID

| eot | n e ' t.he I {J
no:s, SHELEPNGEE SRS DEFs SeeMiau; sERLERRBHE S5 17 88Ms. sea
NO:17pSEQe|DtNOH‘@eBEQOMD N@VMthE@([D BlSIsmj 9BQ iDdE:25,ng $E@ ID NO:27, in
hi h@uc etottl del Sﬁ uence or a nucl | &2 ¢cgepcr9n$ tt
which tog ptpid iyglepids SetigBRz 8N595ED aaPr? YR6B ! 809%%?8F for
amino @xids esidi49Nef SEQ ¢DNDRNGECND ROPY, SED (I NGE6 BEQ IDeO:8 or SEQ ID
codi ng sequence is located in the vector so that the
NO:10¢ o dj ng sequence is operably linked with the
amino agigs aps 4atbe SEQNDIND: 19ag 8HT H3NDoT14; expr essi on. The

C y ector (e.g.
amino SE38 A3H O SERTPUNG" B PER IBAOBE ac ot WhER
ammoégibse%adofeEQelmmbizzﬁnt Dl\llA procedures and can bring
.__abqut expr i e nuc eoti de sequence. The
ammoeﬁla%éoggofﬁg E’c‘ﬁé typically depend on the
amino aeapattb ki lof BECQOD NOQGVGctor with the host cell into
0 to be introduced. The vectors nay
am'”"ﬁ@'dﬁﬂﬁ%gg gggé 'bs'gé Bircular plasnids. The vector may
T\tzm@. @Ehmq@wgmsd Jsolafd lor ccﬁinerw pwtymluc@éondb. ehcodﬁgvatpbtybeptide are
| exi sts. as an_extrachronosoma tity, the
known, BiECaR 99 BRUGRIRARID Mo PEIIADIYA BIAPSIRICAnTem cDNA, or 3
combintibhithéebONThe cmnlngaomﬂhésﬂﬁlﬁuclaatldﬁstdf&ﬂh rpPeE$0 ilention from such

g B e S35 080 G e g rton (o

or antidd8y rsbrre@nmgl df- &xppddsivmt mﬁanes%t gstaat tluedy ONre fragaiedts with shared

struct 2 TeaUEsy a3 4 9 MGt GoriSl. BRtF Acpriceds dE Ty eRgAppication

Academld PretsBeNé\h WHDSQM&hclbma@:ld/\érhflhlcéﬁorh@@c&ﬁﬁés such as ligase chain
rated. Further e vectaor or

reaction LB Req e et BRI EaRIotS (G o Prdo dUPRBIS GiftapRos-based

amphfi:é‘tﬁ)tnt (NﬁB/QNﬁ\a? Cbteb@sdom Wﬁé%%u%@éﬁe%gﬁagﬁ)@%mneiﬁ frbllfnea strain of
ce or a transpqson e use e vector
Aspergiiis. pF Basther oialee SRONSBRBR ANy 1 SEEPlE: B (rarhguS or species

vananﬁ@"tﬁ@F@I?b&)tlﬂéfeh%cﬁncﬂ"dgﬁdh cﬁ&lﬁéfh@clc&ﬂia}é segli@wel on of
transt or ned sel ect abl er is a

reorrgeentveRHpP A FAFEE &3 p?'mwfﬁoaewﬁamg W?J%ﬁ'de seduiences which
resistance, resistance to hggvy netals, prototrophy to
auxotrophs, and the |ike. Exanples of bact eri al

sel ectabl e nmarkers are the dal genes from Bacill us

subtilis or Bacillus licheniforms, or markers which

confer antibiotic resistance such as anpicillin,

kananyC|n chloranphenlcol or tetracycllne

o o,

S r o, 1. .



the cell independent of the genonme. For integration
into the host cell genone, the vector may rely on the
w@elogiemlieot i de' s sequence encodi ng t he pol ypeptT/OB2@6/000155

have a{ﬂ%\ére%te% W%Mpﬁgﬁmagﬁsgglmg&fg%;%g%l sléegqh% cgeact)f &b illg‘i\l%ﬂ, SEQ ID

NO:3, SEGXJIID?N% | SEQ 1BING7NSEQV I NO:8,hSEQEDNO: RBECDID AiC13, SEQ ID

no-15 LB EENBL G ot 8 SRR el 2L < %, g0 o nowzs, o

SEQ IDNOZR (0é., hhelebitiet 168ltb 287 o $EECQGDS$OHQ‘$&IQ M ND:3] BEQ ID NO:5,

sea b iast AP EOR i Lekl S850 238 48R EERRLPL e 10 novis

nucleoBdeTer ® 2800l SEQNBNDY:ab] SEQADINOM7aSEQS ID KOSI®: nodebi®ies 118 to

252 of S PP 15 Sulessices 1Bog0 225G & Nrg8a RGeS 121 to 252 of

SEQ D25kt Yudestides 148,102 1bsfsSEQADr ISO:2Miot bt gt s@%hbederably at

gree of identi |th the corres nd|n
ast 6T [BvecPTPle e 2h 2t AEep FEES BT o ERPoR RAfo Sholiere Preferably at
least 809K Pide pasfeibly dtheast BERY hitré @Feﬁérablye—ff&éﬁsﬁ ou®y ebén Aftye preferably

ot easf S B oo st b 2 e i A o B 58, e
Md&m@naﬁs i0P BahucRioBi® BEGUITRYE diotiAg -LpeIpstpiide @f tRN pméeﬁ@mventnon

nucl eoti de sequences. he ot her h t he. vector .
may b EoReAn I EIaTES o PR PER e BT DS CE Pegplypeptice.
The teit® deb@tﬁhhélgﬁélmldremﬁb pBEbéside réfefs RUICPATETDESY occurring forms of the

vect or further conprjse n or

tion, th
polypebda. . TS PPIROIKES T, AR I, SRa s N arEes Py o the pOlypeptide

|solate@Ufr@m0fi'f@Uﬁbtt’vd Rotilee, gt arefidiall Rataestthan.difidre irprdpgtific activity,
asm.d replicator i ati

on nma n di
therme3 AR rs P BHT b e B Pl R B Py TBhohfded on e
basis dfethe nuRldodld sefudrep! drésdnitétnas ®ie pPlyp&itidd dreplingakgion of SEQ ID

is defi ed herein as_a nucleoti de C
NO:1, Sl a3 BECINGFS i b W' St SRS, SERp Nor11, sEa 1D
NO:13EsBapDeROof5, B&ECt By Net170ISEd ITs NOf 19, §HQ N2 a8EQ D eNO:23, SEQ

ri gi ns_of rellcatlonof | as
ID NO'&@\C& 59 IDahl]g ZBAQZQCfBSJI:‘ 6%q nce rpffﬁe?fe Fézleéw gHo%qptlon of nucleotide
substitG@rls, wakRe @JBbt He P& 94 arpidt Mifino 2wl I%é&@énce of the polypeptide

ermittin lication in Bacillu | es
e”COd‘%r Pélﬂi‘\% naae%% $QONENGSE bupwhi ecqr;;?sao%gg{)hehggipnd@age of the host
organigh ntb RGe RfoRipEddRBtIGH bfth8 effyrh& Rri ahirSducti GRS nuclé¥tad substitutions

t he combi nati on of ARS1 and CEN3, and the combi nation

which ﬂaVAﬂgﬁ H$R t@lﬂ\l@'ffe%nﬁfp'ég id GEAYPHS: of OF eaplqeé?%'lal‘ gigscription of
nucleot&&E Eubstitition, §dd, @‘@nF&dSetfaan%1 FebieindE ghréddish QfﬂtﬂP&W@bt/on 2: 95.-

(CGens et al. 19 , CGene 98: 61- 67; Cullen et al.
107. 1987, Nucleic AC| ds Research 15: 9163- 9175; WD

lpmuwa%ﬁaredts@ krisk @Rill&d irt the ofMAdt gﬁﬁesu@mum%arntba Made outside
asm ds or vectors conprising the gene can

the re%ie%ﬁﬁmaé Hedhafnstion 9§ the MaReulReBRb 3Ll fpu| las%raaptwev@lypeptlde
AmlnoOQélc?‘\%glaueéVté%%ﬂtlaﬁ'fb e a@ﬁ‘\ﬂw of tfe ?Qiywéb{@be@ﬁddéiéd ady an isolated

present invention nmay i nser into the hos
pO'Y”UE@PPdQ 8f thee i”é%@@”p ABY @@r?fé?ﬁe Bfef‘f‘rﬁb‘yq&’ﬁ éUBPSHIPchSAW“O“ may be

identifit@CdcRBffnd B Er&e&%y KheWheh Ak érhesd%H'ég‘éh@é &@édt&ﬁ nﬁﬁé’genesns or
be obt ai ned i nt egrati ngyat | east one additio

alaning-§EANMTY PMiBCERETI (558 Frsk coVHUNgRESt apdYelgelBhe %ﬁ'ertﬁ 244: 1081-

1085).1 nﬁﬂhlé%ﬁ&t nﬁ{ﬁé' hutzAiBhe a?eeﬂnﬁg&ﬁi@deat @ér‘&%osﬁ@é‘l? c%lg;@d residue in
t he onnucIe de where cells containing

the mq{qfﬁl%gngft ¢ FRsulant sattarineeleqiiesssre desied fqg@@tlmrpéq%@ctlwty to identify

amino 3@ rekR08s tHz@ Bfeeérlti@él th e Qé’clv)’tﬂ <12 Hﬁ‘e%bl@@ule C&MeHBf substrate-enzyme
selected for by cultivating the cells in the presence

interac§ipn ¢ gan ks dier idatesmier e BY ad1adysify Ot the THEe AT GIANaS structure as
used to ligate the el enents,gdescri bed above to
construct the recombi nant eXpression vectors of the
present invention are well known to one skilled in the
art (see, e.g., Sanbrook et al., 1989, supra). Host
Cells The present invention also relates to
reconblnant host ceIIs conpr|3|ng a polynucleotlde of

e o, .
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m croorganism e.g., a eukaryote. Useful wunicellular

m croorgani sns are bacterial cells such as gram
\V@@G%MQMﬂ)bacteriaincluding, but not limted tbcnakzmmmmnss

Baci |l us c

determifiag) by Pastererbiatid abaert, bagp 8t BORRge fuay X cvstiography or
photoaffinitg Hb2nisg (&8 id.d. Use vbswtsall 19833 didnee 256a808-aNS,Smith et al., 1992,

JournaFS@{q'@)ﬁ‘pﬂ?%} ﬁp&) gg%az? 9 m\é\bgelc?até/éﬁ]bt %gg:gb{z,@sss Letters 309: 59-64).

Tﬁbq:&eﬁd’d efvaRpbnh b6 relBire itd isoated poliyhiuceotidas eRewiing & polypeptide of

the prageht e P B RO PRt ERG Y HTRItRS, Pgferably mecium

strmge@éyﬂrﬁld’r}ﬂm@hs Vendrac pesférablg ugledimisn- Ibighceirmgaﬂikﬂ/ B&ﬁdﬂdﬂ‘@?hé\ﬁen more

et e FrBb e eoS Bt Pret R B ol gl gdions wit

(i) nuclebidssotSeiongrhofl SEQ IDNABACSEQUB NDH3[ BECSIDCROES, 9BQ ID NO:7, SEQ
not her preferred aspect, the Bacillus cell is an

ID NO§I kal ophilic Bacillus. The introduction of a vector

nucleotidésol 1@ b 2GEITISHQ MPRD: ﬂ?BECﬂﬁNNOﬁQSI‘ i nst ance, be

nuoeofden i AP BMSRC o581 SRer R PP SECERRrE (cs 168:
nucleofidels- 11 81t2)252uf ISFED KORNpetient cells (see, e.g., Young and

rwoleoffessl 2ot e R oa0e1 son, 1071~ Jour nal of

nucleofiddserul tar25!Id$|SBByID5|QO 2)8r 221), el ectroporation (see,

e Shi r, 1988 B| ot echni ques 6:
”“CIGOWF% ortp ?\é‘%ﬁ E)g%[Bo%e (see, Koehl er and
(ii) the Eﬂﬂlméseqllaﬁae (l:cﬂrﬂalhéhaln rmlﬁlgBﬁsteT tkocﬂgl’gof SEQ 1D Elﬁim &) NO:3, SEQ
_ 0St. G so be a eukaryote, such as a
ID Nogagﬁgllf)am&%§£%s ﬁbtgant or fungal cell. In a
nucleofiiedf Bid 286 SFFEQID NG ¢1,IBE) IBR0:13;s a fungal cell.

oo D AT B N R 0

nucleofi@ds n&ﬂzﬁ%ﬁ@@wwd et al., In, Ainsworth and
Bi sb The Fungi, 8th edition, 1995,

nucleo hﬂ%? ‘%’%ﬂiﬁ%q}ﬁver sity Press, Canbridge, UK as
nucleoﬂ@é§1ﬁﬁ25mmqﬂ@25®$ cited in Hawksworth et al .,

1995 71) and all mtosporic fungi
nucleo &%&Q@f&%%@giﬁ%% supra). In a nore preferred
(iii) a %@ﬁ@@neﬁté\? stian@rlof NDsér GF}' or iflefc Yaasts Cald subsR@shces thereof

her ei n |nclud§s ascospor ogenous yeast

(Samb(%ﬁﬁﬂcﬁaﬁ s¢yra). R SeHISS I Bgenous yeast, and yeast

'lb%' rﬂégérﬂ thviePtiém 8ls& W 8tes tdReRtRCHdlyd Blcasi yisaihes b% (a) hybridizing
e the classification of yeast may change int

2 popURIBG o6 DNAind&k lovs nestirBsmediutiiah. Ve At Ve Migjesgigency conditions

with (iysmldotibes 481 karedr asseesprnbead Sem B RiogysEadD NO:5, SEQ ID NO:7,
Activities of Yeast (Skinner, F.A , Passnore, S. M,

SEQ IR AP %avenport R R, eds, Soc. App. Bacteriol.
nucleo@&é@ﬂfﬂ t@mﬁﬁff'% M)NOgt‘l S%&pﬂi) NOM N even nore

erred asp east host cell is a Candida,
nucteofien 7 2ot R I N:S St BiN: (es5ehin Ry tes,
nucleof§éy i%@%ﬁﬂff@%@NO@ﬂ Yarrow a cell. In a nost

ect, the east host cell is a

referred asp
“Udeog‘é ?\%rf@rﬁ%@%@l%ﬁ@r nsis, Saccharonyces

nucleoﬁ@ésﬁﬁﬂo@ﬁ PR 5 REYERSr di astaticus, Saccharonyces
| asii, Saccharonyces kluyveri, Saccharorryces

”UC'eOHQ‘?%%ﬁO@?érOf%%N Ges oviforms cell. In another

(il therm\tA MRERES é&taﬁe@ﬂnudé&ﬁdé@eﬂ&i 281081t SEQNIb NG 12SEQ ID NO:3, SEQ
lactis cell. In another nost preferred

vero ces

‘DNoésﬁ '{‘% eSO NSt cell is a Yarrowia lipolytica
cell. In another nor e prefgé%gd aspect, the funga
host cell is a filanmentous ngal cell."Filamentous
fungi " include all filanmentous fornms of the
subdi vi si on Eunycota and Qonmycota (as defined by
Hawksworth et ai, 1995, supra). The filanentous fung
are generally characterlzed by a nycellal wal

o o -



Trichoderma cell. In a nost preferred aspect, the
filanentous fungal host cell is an Aspergillus
waao9i11o Aspergi | lus fum gatus, Aspergillus fPRET/DE2®E/000155

SR b4 4POONGHT SRR LS ol ans,

nuclecdides ihéo 25sft SPQEDNOD:¢8, SEQEDNO: 1 heSEQ IBMENtIgus f ungal

nucleoli]i8<§§ e‘Jzé2 gs%r_;?Fgm?gm bactri di oi des, _Fusari um

Cére I i S okwel | ense, Fusari um cul norum
nucledtidesaf rtmﬂﬁ)@ofa&ﬁ@&lammes JFusari um gram num Fusarium

er 0s negund| Fusari um oxyspor um
nUdeoEgéSa? i?oun% %@%@L@W Flsari um roseum Fusarium
nucleadidedb Uit 312nmf$E@alD|Nm2§,errrcochr oum Fusar| um

hehi ol des, F um s h Fusari um . .
(i) a qOERY I% %y Sfyﬁgéﬂf&% cﬁpgt(ﬁtgfj% r&':f’r'aﬁ@grf?%uc'em'de' which
encodeseaen@peptideeialvlngIamtimiund:ﬂﬂelract‘ms/t pr ef erred as pect, the
filamentous fungal host cell is a Bjerkandera adusta,
Ceri poriopsis aneirina, Ceriporiopsis aneirina,
NucIeBeQ&mﬁ@arsp&c& car egi ea, Ceri pori OpSI s gilvescens,
Ceripori opsi s rivul osa,

'@e %orl OE‘SI Siannocint a, I t

PSP p¥pticl, gl glates; tooRYGIgE racih SPestaishy, ePpUgies &n isolated

polynu@epﬂcﬂenlos thHHpmfseuSmv@ﬁﬂidrﬂbp@ahyrlﬁxuédﬁo o‘r‘l@nbrcﬁio?e control sequences
Ui c nosa cor

which (138 8 B pIRsTIan 3 AP HITD ASIREASP S b P Ui B, cell under conditions
compaibleivdihl the gomtpol spiticrgesum Phaner ochaete chrysospori um

a, ra eurotus eryngii,, Thielavia | )

AL 1P (B GhiBideL SRt acpoibmlide &8 b, Ripeyltdpvention may be
manlpl]Tatledhmde@ﬁétyhﬁﬁ/\ayal‘ﬂcblmov'ﬂélf@h@dﬁé%d@‘ﬂh@%blypeptlde Manipulation of
the bo (ﬁ??ggerna [ braghj at u%ﬁ Tr |tchoderma reesei, or

P '?‘PH‘ SrsnS&qU?fP JEIOL 9 U Rsertipn Intg-g g ator gaw|be desliable or necessary
dependlh@nﬁftm ﬁmebelorav@cftacelsﬁe IeBNrﬂhNésnf@r ﬁfo@ﬂffﬂﬁb %Fynucleotlde sequences
i on t he fgotop ast s,

ransf ormati o
“t'“z'n9 56638 it Bhlpﬁpetlhﬂgs @@IWWWQOW” i the 3thnner knovvn per
'E*.e cOulrl abéiepto CRAYT BS émrapfﬁzfcﬁiﬁ@fe‘)fp'ﬁ@hb@ﬂ &quence, a nucleotide

Asp 9 l.l us and rlch der ost cells are described
sequeii B i S5s8ad bvea PG 1 91 SXarBasion pf Geraiieiseigs encoding a

polypepide dathe Qiﬂ@denﬁﬂﬁéﬁﬂ’ﬁh OT hesﬁr*oﬁﬁﬁ@’sseld%&lcorﬁéﬁg‘tr%lﬂgéhptlonal control
for transf otrhrgl @cg Fusari um speci es are
1

Sui tah e net.hod %
sequenges ! 'éd“‘ﬁfila RIS rtiPEFssion ofi t weptidpe Vs piomotesgiay be any
nucleotids] s¥eMGé GPhieY shdﬂ@sﬂ&bniﬁﬁwmﬁl BERAG fiR e hobSEddoft Bice including
tproced res de?1 |&Ped by Becker and Guarente, In
mutantyBincgled, A SIPBALETM 370 BN (6r SDtAACIAOM, apeas tencoding

extracdBalze br mﬁraaéllﬁjlaMpb%él;th{es Bitedra@ynol B@HBelsfologous to the host cell.
Academi c Press,

I.%ﬁg%?% a,ysyggtlpgg nq?rp&%gqrs a{gr 1(1%%9%% they dfaRssrirtion of the nucleic acid

c:onstrlﬁﬁcfiifoﬁ‘r’tlm.#:)|p@@énﬂ-~"_Prﬁfenﬂi@é3 edpRbia W%nbé‘é’cer"i’él host %8, are th
t he Nat |%ﬁal WAca de Sci encesarSSAe promoters

s of
Obta‘”eﬂgﬁo dg%r}fgreef' llﬁfdgp%Pn PPRAIRTY S nchi@re@g,ﬂwsq aerentdagA), Bacillus
subtilisabesti€radé §nd Psd¥BY, RutsIuE BERMiBRMS 'a%a?arﬁ&%é@§ d @%ﬂ Bacillus

esent | nvention risin tlva
Sfeamfz"éf"r&h«m areliogenies 2y lea e (amihl.o ealfesblagnisliqueraciens alpha-

amylasl@r §sheCiany ) hBabimly ﬁ’cﬁ'ﬂ%lf&ﬁws H&qé ﬁn&é%ngégﬁé P, oﬁéiéz‘lﬁ)svs%btllls XyIA

r production of t ; recove
and XY’% 5%8?§ﬁpé‘ﬁ9| a@kappéﬁeg%fl@ctamﬁ%e ceane |(¥l”éfKétnffﬂ'§0fjeﬂUsa/ 1978,
Proceeﬁﬁr@@ldmhéi Na%BﬁalWa@eﬁfy%f%@@c\és@?A‘ '7‘305‘?‘2'7'?‘73{38‘613% as the tac

invention also rel ates
promoft (iHaen gt & 9B pRBPPeRinas ot NplabAcadame Al Seionces USA 80: 21-
25). lepﬁbmgte(@)arétﬂésbﬁ(@d' Wxg"@sé?ﬁs?ro?e%é frléﬂ'g%combmant bacteria”" in

i tions conducive for product

30@”“@%1“9’6@1514 d880.93: (HP4r abd Sanigoaine! adoll 981 sUPRe. The
present invention also relq%es to nethods for
producing a pol ypeptide of :%e present invention,
conprising (a) cultivating a host cell under
condi ti ons conduci ve for production of the
pol ypepti de, wherein the host cell conprises a nutant
nucleotlde sequence haV|ng at Ieast ~one mutation in
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amno acids 1 to 44 of SEQ ID NO 26; or amno acids 1
to 59 of SEQ ID NO 28, and (b) recovering the
w@oeiogpento de. I n the production methods of theP@l’/DKemmomss

invention, the cells are cultivated in a nutrien
Exaariesm gfuﬁplggalea p(gpotﬁf%dqcmr%cﬁmgft hgaB%ﬁr?B@bt(?fd@e nucleic acid

constru‘é?s‘ %th@%r@é&'ﬁ ifRhliork RO TFildrRerith®s Rinbal ot c@PK%F@bﬁ)mditBl% obtained
be cultivated b shake flask cultivation,

el
from the, S 53 A%oGHILP &5 S T UERR TG BHPE, MO dRPRtIC Proteinase,

Asperg‘ill@gt higdP UseutrBpt fbha-AR0mbat cypeRillus Ohiger Sécﬁd Estable alpha amylase,
fermentations) in |aboratory or indust r$ ferme

Aspergfjep fregered PRPYIYUS AR BLCORT AR (i @@ﬁ@w?f&fn@?/es’?e' lipase,

Aspergﬂ,‘ukowgetglﬁalﬂl@ bﬂﬁ@éééﬂeA e muﬁx@ﬁ/ﬁéesecﬂo@l%wsphate isomerase,
i sol ated. The cultivation ta acelnaswta

Aspergfliys nidinshBeaIIIBSAF Y S HE Keltea %@mquwaeﬁseg\f&&&/%gom

Fusaruﬁﬁ@e‘n@ﬁétgﬁrnbﬁnéfﬁ/\ﬁ@ 0O¥EE900), pFLQ:@ﬁng ﬁévdﬁaﬂ)fm Qtnnﬂ rQWO 00/56900),
Suitabl e nedia are avail ab

Fusammpewsepembrtw&w ke w@sa%d%%@?@%?h onﬁﬂs’ﬁ?%dfeese' beta-

qucosn@Qé@oﬁr'lctthé}‘ﬁ?a( FocBei cél!@)bibﬂ?@%lo%%ﬂs T%hddé‘?mé\%ébé?aéhdﬁﬁmleanase l,
Cul tureCollection). If the peptide i s secre

Trichodaiir 1oREsl ATUoERRNARECH I CheRBMY g erdedlasanass . Tronoderma

reesei ERESYRIREsAIV, Gokhodermamesfig ehBslIubBnasdd VI MecHvekbitpe Pddsdexylanase
is not secreted, it _can be recovered from cel |

L, Tr/ciqoggrmeégeeswlq@ape/Hez,'flqlwggr%ﬁe%gl brip é(glpglga%laﬁ well as the NA2-tpi

promot@?t(QQ%rxarb?V\#ﬁe offoferdrfrorh AE Gnes Sfﬁﬁﬂsbbfgllfu@rn@é}eneutral alpha-
ypepti des hese detection nethods i ncl ud

pol
amylasgt R AePPIgHLE A YFE eSS nheﬁpf@t%ﬁiﬂnéera%ﬁ? &Rt v EPb grucated, and

hybrid gﬁ%d{éﬁsyhé}ggfay may be used to determine the activity
pepti de as described herein. The resul

'w ygeﬁ;sth Z W'u&omme%oo%@n% TToBt K SeRPRO W éﬁcc%aromyces

cerew§1§be &driolasEOT (ENOMY! €, SddaRardRly¥PE P dcisyismy b@alé&@l@ﬁ@ieed (GAL1),
fromthe nut r| ent medi um by conventi onal procedu

SaccharRgaes ng, COYISIEL | i AP t o dehipaeTasglahcaFaIdenyde-3-phosphate
dehydrbhéhdsat QA‘WF-H @I?Sltlil@ip)o @ac%rémy@s)’éé?@ws@éf Meaﬁhdﬁbhat@f isomerase
precipitation. The pol ypeptides of the present

(TPI), Sﬁmqrwﬁemr%@qm mefal'eaﬁl%yn%(w1)e@9d o?ace?afe@éra%gerews'ae 8-

phosphdyRErdtd l&ﬂ"é%earbthé?cﬂjéé@uln&onﬁ%rs et yehdtl h@H dells are described by
chr omatg(%r ae %eﬂ%i i on exchange, aff| nity,
Romangsd @hntitvZe Yed Cofed-68Scusi ng, and si ze exci usion),
TﬂeeEérfth‘i’@%ﬁﬁérﬂc% ﬁfa9cﬁ§’é”t%3a(§mﬁble %r@d%ﬁb@dd Y&minator sequence, a
i soel ectric focusing ferential solubility (e,qg.
sequengenissramizes, by @tlpsﬁ,,cga ,t?,,tergtmqse,)trang@@hm@g hegterminator sequence is
operabiyfifi@8tth @e 6S@Emings 8f theh ﬁﬁe@tlae %’H%ﬁdc@%’c&ﬁ]ng dhe &Jypeptlde Any
anson and Lars Ryden, editors, | i shers,
terminateF which saionctionakintiae pst cpl eEerice awhe Hepd iaItae Praseat ipgention.
Brefefrelit8ma8RBICroP kitfientdlsaihgd 3okt calls 4tk ¥Btaid froMth€ Renes for
has been transformed wth a nhucl eoti de sequence
Aspergiifuso @ryage aT Afeh yaraylased eABRAIDIflgS d¥aar ngleeqssmagseachsrargifus nidulans
anthraﬁlLaté @%tﬁé@é tholgitis HidePisHa- PiodsRiagy pérﬁﬁﬁu@?ﬂnﬁb%%@m trypsin-
pol ypepti de”in recoverabl e quantiti es.
like prej@@spept i de may be recovered fromthe plant or pl ant
Fﬂ@fetrredAltér‘Fﬁlﬁ%&‘sV%N daide ll%s@n(:el%r d?ea%taﬂ%'at from the genes for
cont ai ni n e reco |nant pol ypepti de may used as
Sacchwmyce@rcerervmawem@a&%@ayemrpwces cerevisied w.tocﬂwme C (CYC1), and
a a
Sacoficyoet T EE PV RE B bl SR T ety TPy veer
termmaf@c& f@r yedsh fostreghs grerdasciipeshiy %@mam,s @h&boﬂ%?eédnf@us (a
I a
ﬁdoerc]%l%r%rto% qggﬂék‘;ﬁaz a%r@;lfségﬁgw{aﬁl %éuec[gc;év g’rﬁggtzaﬁ ted region of
an mRgAawhich na)@)portaofrfagéragﬁilaw Ry @gt c@stTMeadﬁflaegnence ls operably
tenperate grass, such as AgF%stl and cereals, e.g.
wheat, oats, rye, barl ey, sorghum and mai ze
(corn). Exanples of dicot plants are tobacco, |egunes,
such as |upins, potato, sugar beet, pea, bean and
soybean, and cruciferous plants (fam |y Brassicaceae),
such as caullflomer rape seed and the closely
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Al so included within the scope of the present
invention are the progeny of such plants, plant parts,
wapaepdams cells. The transgeni c plant or pl aneCTBKR006/000155

ke GERECE3H B B PR Do e B D By e

sequermetthatlmfmbﬁwrta,l intthe hpdtaet obchgiteamby belused & tbhe psisentineehtion.

FE¥ebRf nArs dvy Referiold dPred SP BIE M SRR g gones for
Aspergiifre oﬁzzgﬂ' Nmsémygmr&jn?fpfg}ummagtdammglow phosphiatet | lsm'rgerase
gﬁalafa al?ﬁ'de[é)% Qr yeﬁﬁteg%ﬁ q,egg &réz o'b%ﬁr?edafrérlﬁqﬂg %%%g f@rJ §Q&charomyces

const ruct
cerevistagnverolasy | ENO1cI &o«:hamndfcem n @Exavtstam-phosmnphybaeta kinase,

I d ' h
i L R e
dehydrswe@&eraﬁdnhyded p“rmsptmtqaudels;sjrogerxarfse t(A)IéHﬁ/L(BAFéot i de

TRB REP 1ot % e 8 D RO ed seiEHeETs, seguence operably

linked se! et abkemirarskef thes efuoleofide sedesridef ynmgNHndst wbe | tsanscribed, is

i_nt ich the expressjpon nstruct has b .
recogn,zﬁfi 3&@{33}95@9@ S@@&L@n%(gcg p?llg eg‘ngglrne r?%gl?erlz to transcribed mRNA.
Any poiyaﬁémﬂaminl g ueiicet Witcle Briahcetiontl in mme)hd)éte:ekbb’achommmay be used in the

E@fe’ tl on (the latter depends on the DNA introduction
Presentitvid®t o be used). The choice of regulatory

Psefgred petyadsnyddiioa seguarntet dor fdsndettousriumgtlotoss egjlseare ebtained from

T T Y U T N —.
nidula/ﬂndnthfamlatbesmaﬁpeEUSedmm Sxggrirume dntpsindikeeppteass.ednd Aspergillus
. E)gl i NSt a t he expression of the gene encoding a
niger aiphasAlacas| 8eof the present invention may be
Uxenst pdlyddeviglation isequerichs efor ofeastaoste celizv efeoplasertbell, by Guo and

shermat, (RPolelesia” Lol a0t LE0PeBrosPant part such bs

Theechtiof sb@aems m@eglsbateoeys@raﬂqmphdas cadiag region that codes for an

RON TGN TR 0 L T
polypepids adNhe tdai's rset@eory paguidyi. n The 3lnshd bethe Ccajnag:iseqluénce of the

nucleolE SSYENCE RIS BHEGH GAN 2 SIg Dol oty eagn, fattiply linked in
translafid® rédiflig #haBoviet tha|segmb99c’hf theRloaimg regioh vidtichldbddés the secreted

polvpe B AIPERIH bt oo gd & e Crdadaeadiin ey SHRAR & sihal poptice

codingP@gRinowhigh 6$ %re@ﬁdofthellobslng&bqaéd@s &Tﬁerfuz-ign sn@;BﬂOpeptlde coding

region (PR GALR AL e s PefEnasquetse Spes nSRelialy Sisdind shal pepie
codlngMébtonBl Nterna'tlﬁely%a f8r'é83n, s@n:ﬁ@%ﬁﬁ@@é@dliﬁg @eg%romayeimﬁlwréplace the

el oI S Bl SERT, ey s
HowevBhY@yOélgﬁlad peRtidd3 85diSB Pagiord wiidbi @réc@ﬁepémmﬁsed polypeptide into the

e um.n B4 a e unkngwn s otein.gene from
seoretdyp ol A b ol prahois Moy Regsea s At eest e Riar
E?Fécﬁi/@lscwm bé;alde%b%ﬂgl réb)onsafdarmrcctetnar hbgtodalla sseaike signal peptide

ein n et al 1 a
codlngﬁﬁgﬁpgpg%&pegg‘ onggg Q?A{‘fff tﬁ%cglglts&l‘gé ﬂ&ﬁgtn@ltﬁgﬁgﬁ /gmylase Bacillus
stearoﬂfeﬁﬁb/blﬁfusfallwﬁlﬁﬁﬁé?e“f B@CMWW}enMrnfmyublﬂ@ﬁr B@cﬂlgdr //chemform/s beta-
ec noter kn as descr
actarpRS \Bolyd ST TORBL RO RetERisso BT B Sh@Da) A Becilus
subtlll§ Qﬁ@Afl CFlﬂﬂ'\@Fmé@{al sp@mld% afee deberhelr BYOSRorkehoBnd i Palva, 1993,
Kyozuka gi( , 1993, Pl ant Physi ol ogy 102:
M’Cm%ﬁg’i"t’!d:f?w 2 cAVSTR(1 a virus adenine
met hyl transferase gene promgger (Mtra and Higgins,
1994, Pl ant Mol ecul ar Bi ol ogy 26: 85-93), or the aldP
gene pronoter fromrice (Kagaya et al., 1995,
Mol ecul ar and CGeneral Genetics 248. 668-674), or a
wound i nduci bl e pronoter such as the potato pin2
pr onot er (Xu et aI , 1993 Pl ant l\/bI ecul ar . B| oI ogy 22:

N N\
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conventional techniques known in the art, including
gro bacte nimnedi ated transfornmation, virus-nedi ated
WO e@asdTanorat i on, microinjection, particle bonbe€TDERW06/000155

el gL L S REAE P 346053 e sion

peptiddBicodifg clagtdnsggbtdined 3fbom Sthie ngermsofast Amqrglﬂ% @ryzsat TAIGA amylase,

pepordl T i e e AP TR e, Fapmgogymene sparc
proteinabe)i enitola ngs&ﬂkersaiellMgset nad slyencata Binoginesy lipmsea revi ew,
I@Iacﬁrg%{/%ééspﬁ g‘%:sl? er ﬁretqodgr;%gt%gloﬁlIQ%CIQ/&‘G%Q ulI 857 of SEQ ID

used
NO:1, SEQNSf MO8, ISEQrih NCOoS, SSE@I[D hNaugbr 8EREID NOzhwhioh nzatoctmammo acids

a0 0 3 PSERET AP RSB, P BT ARL TSR BLAPEEHH ¥ 1o v

nucleotidssot i 63 iof SEAY ID NDet 1b@11$E*(DdDEN(D 16rwma:roemmdecangod) dcids -39 to -19

o s BSEP0REeL 6 - BETLEEaAE % 4f 285014B 18, B0 vt o

SEQ 10.9¥2 19 Rihiohtentodks Bmfno2301d%757 28117 SrHE@RDNG: 16, 8D ID NO:18 or SEQ

o o g ROIAE RIS B ol g

iD NORRt h@decftmi[asﬂriarﬁ?f@frm IDNGE3 mbivhcicede arriﬂ“&samk:lso-rSO to -32 of SEQ

ID NO%ﬂo %t b{tﬁ@fﬁﬁg{&%’? S @;Fin%ﬁge 3@1 8 18N %% of sEQ

ID NOE®! bewutigotideans toetraf iISEQ 10 NO:27 ahihosrcade sarrhm Boigs -48 to -27 of
SEQ ”bg\ggggor ated the expression construct are sel ected and
Tated i nto whole plants according to nethods
Wealfll- kigown geptitidee far tyeadf tresst t duist messhlained i rom  the genes for

sacchBREeT arrinies 2 BHERog o SRR GG aprnfqese:  Otmer
useful%@hhmﬁplﬁge geding addiatssarbylestsibed byﬂ?zmnanoalqbbe 1992, supra.

formation with t e tr
i ST S P Sl PR A PP OTEeCRrRBr PaR gBRE B Jor an amino
acid sécméﬂbé b6siti mrﬂmtmsmmmemmnwefrﬁ poIpyepiide 0Thalresultant polypeptide is
ates to net hods for roduci n

K . Flﬁegtidggfthg tide i

”OW”pﬁSe%QFﬂe”FW%Rf PEHP°E’8% e{Phg Zk’%?gg% NI PAySa A Propolypeplide s

generatlllyalhsml andd| cint b@r%oalv@dteihto %lrﬂ\at@r@n‘pctivsl pgy@eptide by catalytic or
encodi n

| eot d . :
autocd i EERGLPT 45 PGS TDRe T, BOBHOPTAEnt TBR FURRRIS coding
regionaaadbé Io@ﬁﬁndwrnduqhe/ gehay fopBadiligs saitilisfaldahies protease (aprE), Bacillus

subtili%glﬁ%t P;{rr:)tgﬁg %ﬂ.’g b%agg crgverl 4 rt8El%@rgg%glfagf)a%{oggl?pigomucor miehei
aspartlbqjml@ﬁ'iabe QI M?&&/bplﬁﬁorﬁhﬂéﬁmﬁﬂa laCedseNP (957338661)6

PP/ 2Shee e AP IOl IR EAMEIFol SPLeitp 150 of SEQ 1D

NO:1, MQ'@NU ZlesEGIB N@®BSE@NDINGEGF SETWIE NOES whivatericbée amino acids

31 oA AEAJD b S heRl R, RERRRS; SERLP B4 6 e 1o novto

nucleotilgs 69 EPP$7 bf SEQ |DENO f 4 1ok IsEQ @Nm1$ﬁhlaﬁ@hb@tfe amino acids -18 to -1

of SEQIANRS8 it I i ckRftsed bt o6 S0p BN 648 8k b No:17

or SEQADYREpt9 @Rick $hichdd am@woaéﬂids“nwrt@bn alf sm iIDIN®:18SSEQ ID NO:18 or

ser BSOS G a1 7S S2D 1895 N2l amin acis -1 101 o

SEQ IBMNO2Rohidsotides lssd@w@af SE@'IDFND 28 whichPsHtotk lakviind é&nds -31 10 -1 of
oxacillin, carbenicilli

SEQ IE? @12:4: lllm:x\crlleoé\qiﬁﬁ @mtcp |1%0 o@%%Q IDM@élwhlqm@que amino aC|ds -19 to -1 of
SEQ IDQbizBabi Mblé’Mt’BBs Bﬂ@ﬂ@@ﬁﬁ@@ NGO RinfcBrehcode amino acids -26 to -1

pori ns, cefacl or, cefazolin, cefuroxine,
of SEﬁgﬁﬁﬁgggam etc. car bapenens; nonobact amns;

am nogl ycosi des; tetracyclla s; macrol i des;

l'i nconyci ns; pol ynyxi ns; sul onanides; quinolones;

cl oranpheni cal ; netroni dazol e; specti nonyci n;
trimethoprim vanconycin; etc. The biocidal agent nay
al so be an anti-nycotic agent, including polyenes,
e.g. anphoter|C|n B, nystatln 5 flucosyn and azol es,



Exanpl es are gi ven bel ow of preferred uses of the
pol ypepti de conpositions of the invention. The dosage
weooshe71pdl ypept i de conposition of the inventiBCI/ARA006/000155

RS RS R SRS S RS i fpins o

a polyp@pﬁde iR bh@dépt&i@debmsg pesitisreslerext tonthe reniion térmiralssad a polypeptide
and th%uﬁqr\# gpgtﬂﬂ% Feegicgf %S/p{)?){lo us, n t??ﬁhg OI%I ﬂggﬂﬁa%gg;%@g)gopeptlde

region.ar e typ| cally useful at any | ocus subject to

cont a natl on bact.eri n a r .

PR B it eagable 4P Sk el laiont Etup ot ER Ehich 1B IRE seqyiaton of the
expres¥ieh of tr%y;sdlﬁt@ndé aglativeyior thaseowiatafrihe bost @)Ist@asnmea:hf regulatory
s B 5 5 LSS0, o o b B 0 15 i rsponce
to a dpemidah onegieigicap siﬁmummm@dmh@gi thdz—kmesm}c;a the pegaﬂ;ﬁmty compound

i nventi on . ma e use | Catl ns
ReguY SHFRABIMPLIENTIE SUEPEF RUlso P RonLs aPe (T8 perplor systems. In
yeast, m@cctbw@sw@h e EAN sy%temnmﬁy beaised., lrafddamsnt@es fuglgilehe TAKA alpha-

paper, cardboar texti Iea her tics,
amylasgalmrcp{m)]tsr g\'? g’é’a ”@eﬁeg ?ﬁ?cl%‘g'@c’%}' eSO\ £15P8I9p  orvzae
glucoaﬁ‘@léﬂé prd?ﬁcvtétf MEeDe Bl nBtregHatdrCéeqaenteast | Other exareplas of regulatory
seque glab% %}fﬁ“@éllo 858§%S$@p Wﬁﬁ?rh ned%g}ygﬁﬁ%gst?mﬁ these include

ens
the dihp8reebisie sedlmta?syen@erfeowmh a amplsﬂ,ed an tfeop@sémsyr efdnethbsexate, and the

metallolqtlgr?%@,tggg%s? {/} fcg' ?’é%&ﬁp@h?f? %{g'ﬁ \t/yI %%%I of r\tqtlplgﬁe'é%\a/s?er]st 2 hucleotide
sequendestico®NG tHf pdlydeptie @oaldibe ddé%ntﬁwmked withethermegulgtorglsieguence..
infections; in antiperspirants or deodorants; for
cl eani ng and disinfection of contact |enses and teeth
Expreggibal\/eewrg) In general it is contenplated that the

anti m crobi al  pol ypepti des of resent jnve
TGS eV BIonC PR RIS B Sror i S EIe I B geomprising a
polynu\;\ﬁiﬁéﬂ‘ idDbthe Preusink irRBnidHY aSpHMAES, a@ﬁéﬂ’fﬁcﬁﬁtlﬁal ahd trapsiational stop

h ma advanta eousl be cont act ed
signalsand e @R AHCIgiI 3y H n%éen A SEARSIoRY @??J;?'%O"e may be joined

‘togethéru kd %ﬁ&ﬁjc@f apfe‘éélﬁ%ﬁ]aﬂﬂ WixprEesibn WitbrewBich sy | |ﬁ§Iude one or more
chem cal lgeas(ar maceut i cal rocess %I ants,

converdeH FEa PR § Engllowyifer ips %%Qfﬁ frugiepsof tﬁa a&weaﬂ% sequence

encodiR§ Qﬁ@%@l‘y?_&pt@leaéitsﬁch%bﬂ Aﬂtéﬁﬂhi?@wa BLasbifde setlichE®bf @ present
towers he anti m crobi al pol ypeptides of the

inventiph it e R ARRA PIbESRABA i UL B USRGR: &1 Pcleic acid construct

compr%anﬁHé bé((ﬁlefn@é lr% %ﬁ@ Pgaprlaiesdeﬁfo?%rlé&ﬁrééélohnhm br‘datlf@the expression
m Cr obi al surface in question

vector | SRBBFHPN G5B HRAURY HeiBe o clon 80 i) dit POngragauence is operably

linked @\ﬁtﬁ&ﬁé @Jﬁ\b;&r)ét@sowtﬁﬁéecﬁwncéé RABKAEsSeN.f aces and cookl ng
ut ensi | food processing plants and in an

Tae weombivant SXFPRSHAT ¥RPIR M3K PO ANY SFEIRT 48 th?sé'iaﬁ'@l Or virus) which

can b’%UE§h0&9:ehWb?é'&%d a5 RidbABhant UNATWo@éoQ@e@%HdS@Qn Asring about
reservation ent or a disinfection agent i

expressigeed] tb%mm:lgotldﬁq@qun&m%t T clpiae of Bretestor ! fwﬁ)écanag%?nd on the
compABiliRNG 1k et %th%bﬂ%@'bbl@' O WHEPNPRSIdctd?Ns @ behAtroduced. The
I nvention as a nedi canent. Further, an antin crobi al
vectorp giayhedineaieorsiosed s dlpt PlasMmigs. t he i nventi on may al so
P vkt hay bk BR d@%{ N BpiRatiRy DBEHC "f‘ge%tvefc%r which exists as an
I ng

controllln or co m croorgani sns, such

extrachmwpmr g@tﬁy sths r@pllca&@t ek walch By @ﬂéia%rtqegﬂt gf aWPH%PWV@P“%“OH
Qa‘aeﬁ%ﬁh@ Fh% ﬁQﬁﬁQﬂo&brﬂQI AUt 4 ﬁlfr@‘?\'ré\hosome or an artificial
pol ypept'i e I nvention nay be used as

chromara@men he bfleatlor VRRYeGANtRIN PAY: n@@nﬁ (Qreapstiieg a@&tﬁn"eat@fl Alternatively,
prophyl acti c agent. Thus, conp05|t|on and
antim crobi al polypeptlde o the I nvention may be used
in the preparation of veterinarian or human
t herapeutic agents or prophylactic agents for the
treatnment of mcrobial infections, such as bacteria
or fungal |nfect|ons preferably gran1p03|t|ve

I g,



shanpoos. Forrmul ati ons of the antim crobi al
pol ypepti des of the invention are admnistered to a
woos/osufid eri ng fromor predi sposed to am cromeKz006/000155

0 0 cal.i r
the vel:t%f’ &%ﬁf‘ub%rbngepen lyi Eal’ﬁ{t ?cﬂlgn@}élé rko% mg%”:h'r gSol gﬁeintgiqln(tio He genome
and rpple!amdabbgetmer withl trhre ¢fmcrabsame:(s) etoe manidhy it Hessddsen ointegrated.
ant i. I S
Furthe%@ggeu%f %lﬂ%} ent%@{of" or, ?Ars)eﬁﬁ(g Fez)ﬁ' ttﬂg o&%?r%r{/%g OPQISP 'agmcg‘ wh&;h together
contaiathd toéed DN tube Bm%iucmimtd thelgenammel afdise hQstI a@fj, oaatransposon may
be us&e by 2 or nore logs of killing. The conpounds of the
present invention are administered at a dosage that
Tmmstdﬁmmpres@ﬁlmleqhopukdenably cmhtdlreom or mare sgleataple markers

which %‘él eﬁsygs%tegp%rie éf tgéﬁn&?% gg'% sgteg fe‘él? ﬂgrﬁgp g%? gc’%ﬁe {8 product of

which gitgddes &om liocide ror winab remﬂancﬁ}ereaaﬂanm ¢o diziagy metals, prototrophy to

auxotr?@w%ﬁf?'iﬂeqﬁé of the invention are particularly useful
r’KiTling gram negative bacteria, including

Bemplesroh dsctesalugdlematzdle raardeGhérantndi dal tgeaeh dramt iBxcillas dubtilis or
Bac:IIL%t et gﬁ@%ﬂ@é V&r Qﬁ&r&&r ! %hlchn%ﬁfgll gﬂg%@e%&& r(%c(::é sucﬁ hasasamplcnlln

cus pneu monl 'S
kanantygini, niblestmphahicsl, oStetwprgleaeesmtadceS Saitphleaciariaees farn@ast host cells

p [ h o rLeys., S .
are ASEBETISLTEEE) | SRR GIRNE. UEBe S for vso i o
filamefousnflagal omsst ofellt ineludat |bm ar® bicdl linptedy fwe pamd® s(acétatriidase), argB

vl B0 s S B Sl BTG EAL b oy

phosppoteanstanase), oialt @itaterredwaasa), pyoGn@rotidfrecd’iphosplsaie ldeasrboxylase)

oo (B8R B8, P e HBReE o g, couvaems

thereobe Peaferired fnrexsecnh o Aspbgdius sefl bey thegarhd® emd pyrG genes of Aspergillus

S SEARIFE e b G AT P38 B L

Bia wectofseof ithen preseat raehtion arefstably cmﬁtaotammlerﬂerg that permits

T e e

the celVldapsredentoffthe banomdhe anti m cr obi al pol ypepti des of

A A L] IR A ——

sequedmmenoudtngvvhe lpotypeptluer@'ohrlyeotﬂelwemémt&ﬁ tiod veclcmwﬁjﬂﬁr'ntégration into the
i oticC the a cro .

genorfiOby e Gbus ot ARSI oleeRRYBLoh adummaval; fag vector may

contaiaadditonah umﬂmtfd@c@qpérmar‘faxt dirseting intedrdtiy byehonhstogous recombination

ot g SR B B A B LSS o o s

the likelilobd roemté'gTetlcﬁustca‘:‘ pteclyel lotationf tha imtagiationd] dern@rits @h6ull Preferably

contaf . ubERghApOS L0 30y 2B S bR 8o, % greterably 4oc
to 10 (w;e)tlmsbepﬂlrs rarﬁhﬁoawaerawﬂcm toSI©o0Wase ]Smm Gty h&ve a high degree

of ey i o brifopaRtifh e SediBNga K PHEHrce e Rrabablibef homologous
recombinatian. pEid mtbg!ﬁétlmer@em@ﬁfsl rﬁmeﬁé ahpséduepve thig léph@’hslbgous with the

act ally bet n t hour and one
taroet yRaXfion i B perbaped i BoFrl: dgtReREETeaE AG e cigperts may
be nork—lehd:cbd’tm dre@mfomnlgermcld\vﬂneé @b@@er@%sl TUbrﬁﬂ'?SéthéﬂWﬁ%rﬂtthe Redtor may be
ve Dacteril a or

integralsdof Fhe géﬂn?ff‘ﬂg@é@}eeh ESineBalegts tgpornbination

IEsernﬂomcﬂhm& Ee@hcat@ngtheEveét@ﬂ briay Kugh&H @d)t’ﬂéh@pan origin of replication
anel | Pr ovi genm a

enabll@%l Hgytpht%ﬁephc%te autgnomsl&w in &e 9 hq:%ml glflﬁstlon The origin of
Serratia sp.; Shigella sp.; pPseudononas sp., e.g. P
aerugi nosa; Yersinia sp., e.g. Y. pestis, Y.
pseudot ubercul osis, Y. enterocolitica; Franciscella
sp.; Pasturella sp.; Vibrio sp., e.g. V. cholerae, V.
par ahenol yti cus; Canpyl obacter sp., e.g. C. jejuni;
Haermphl I us sp., e.g. H. |an uenzae, H ducrey| ;

o, - S s - e



be given orally, or may be injected intravascularly,
subcut aneously, peritoneally, by aerosol,
wopithadmical | y, intra-bladder, topically, etc.PEDDK2006/000155
._exanpl met hods , of .adm ni tra hal.at.i on ar
replicaia oK HE 1Y AP restps o RSty garoaP e HE PG ey g unctions in
a cell. fientalrat oriyin of telphaea:bu” oy @%isyhld eapieatdi ng definetterein as a nucleotide
specific ntlrrt bla oyﬁ@t de to be adm ni stered,
sequerigdnal.ARPIES 6P A 87 YedBo BRI B 1Bncy of
ExdiplisSbft Badteral drigmsnamirplicaiibn ashei the sdrigiisi emreplitetion of plasmids

oo SORTBCSAEGAEE 40Pkt b3 endBB. il B Ao, ans puB1 0

pE194) ﬂM%ﬂﬁ@ﬁprﬁﬁﬁerrﬁ’hﬁg d@(ﬁli@al‘myllniﬁacﬂldm PI stered as
nf r equent wee r fracti
AT g Grns i dBacaan Eaehi e eoyeit Bt e Bt B Hioron origin of

replicalibiTO¥RSRIARS4, SedTcompigkilion oPARS 1 tadd rEENG, aind th@ combination of ARS4
f{fective dosage level. In nany cases, oral
and C nistration will require a higher dose than if

@er’ﬁmdssctfemgmsldﬂtdpammuebw inldflamehtbes Wgel?@re\g&\gm and ANS1
as t he ca t er,m,ni | e 0
(Gemsg?te%{t’etg tg;t?f’?l ; 16%1 6%“ ol n|1§??3¥’f’%ﬂ’c ﬁ?ﬁff’ 15: 9163-

9175; W@ 00a4383) ﬂsﬂdrbﬁuﬁtlm)Al\W gam@lahed:onﬁmdmn@flpmld'dwer vectors
unds of thS|nven can he d i.nto a

conp |nc pr por at
comprigae) By SRR <8l ACHREITER: AGPERR (PR AICSE r drgseY i WO
00/248M3re parti cul arIy, the conpounds of the present

'\é %’% grn%%gon E‘P %‘?10 rf]‘t{i%r‘%ﬁﬁ lgig?nelm éﬂay be inserted into the
host céIn®Y ifBreasd prajubiorasicptgebb eredudt.i Ahsnaeast InutEEtcfS)py anchber of the

formul atedq, into ations i
polyn -GNt or Ohtatan av ey BLED ALERY e 2BRA £oy ghing seauence nto
the hdsaPpsall g8norA®@vélebp, I?gn@ingﬂ &%, almlmtalﬂenéélectamleamrkefo@ém with the
OSI oril es

o ERel GG SSRPER o el CSEEn e LIRS b gene, ang

thereb?%ﬂhiﬁbﬁélf@ble@rbf(tfﬁe bbgnGsRRIds NEE baeebeteacﬂan By edltivating the cells in
varl ou

i.nclu oral , buccal, rectal,
the preﬁgpgcﬁpét,hg|a)éptq9f@t§p=sg%c{]a%,lﬁegq;e M ntrader mal , transder mal
THe rRehriates @k6d , toadigatel sl alidrhgnts Thescabéd rabnvebtcﬁlconstruct the

ol tides of  the_inventiaon

rocom BRI PR TSITORCET Rhy g SPBadNSLan BF HRb iadh & OF siiled in the
art (see”@ba@arrﬂfro&&ét%ﬂ ﬂgggmbp,tggon that acts to retain the

active dose at the site of i npl antation. In one

enbodi nent, a forrnulation for topical use conprises a
Host G&I1R ati ng agent t hat decreases the effective

concentration of divalent cations, partjcularl

Ttha RieseRtAMENHem SR relates £ FecombiRanEnosi gel §0@86$Y1n%§ polynucleotide

of the ‘fotés@ﬁf RwveriiehAwhich B Advertade®ukip@istd ﬁﬂtheWE@érﬂblﬁantf@b@uctlon of the
preferred. The concentration of citrat

polypq%@%ﬁ | 4 VB&tor EomPRIRAIR PRIYYCIetidendT e, er%ﬂbavﬁiti@ncﬁ infieguced into

a hostheﬁ%@"tﬁat' the %‘étbrqg nﬁ‘e?ﬁtafh@d adg 6Hr§ﬁ18§<ﬁ-ﬁ|alant@ @it bhas a self-replicating
ination wmth each other, or can e used in

extra- %%pmaioﬁeqﬁ@q as d{eﬁ@}lbqgngme@orfﬂm B (hos§.c cell" encompasses any
progerﬂﬁbf Qréaﬂentat@il'thétnlg rﬂiﬁl@ér@tﬁﬁl RIPBL Farerd Nddl iRt !ocﬁ’tute@ibﬁs Xhat occur
har maceuti cal osag forms, the conpounds may

duringai@RnSHRE o1 BRE PhoIE S PoReRtal (Hte plgenaeent fi%%ﬁndyupon the gene
encod%c’tﬁ@b@?t}@ptﬂélahé its 5B@rckOl | owi ng net hods and exci pi ents

are nerely exenplary and are in no way |limting. For

Ba%thosﬁrcetbmeutheommcetlw@r@aﬁfseme% 194 PGKEROf) 9h8 Ngp-unicellular
mwrodrBaﬁ&‘ﬁbé@atavﬁfk @;Oteh appropriate additives to nake

er

granul es or capsul es, for exanple,

WpefH! coleeliari missorgritisms e basiadial sells| sieghoae gram positive bacteria
manni tol, corn starch or potgto starch; wth binders,

such as crystalline cellul ose, ceIIquse derivatives,

acacia, corn starch or gelatins; wth disintegrators,

such as corn starch, potato starch or sodi um

car boxymet hyl cel ul ose; with lubricants, such as talc

or nagne3|untstearate and |f deS|red mnth dlluents

Y Y e L e o o, o o



agents, emulsifying agents, stabilizers and
preservatives. Furthernore, the conpounds can be nade
Y0 moo/osunlposi tories by mxing w t h a variety oPCDHREe®6/000155

S | sify bases soI b e
'”CIUd'“Son‘BL&uHHJE m(ﬁfn tfiﬂe tcbr & eRec Lro?ven i on éégglsgdr%nﬁ(%r ’Z‘iké Bacillus
am onIqu%@(ﬁéHsy Badiiud Bnemsp Batitiny .cirdiiens uB@@b!ust o[aysrc aﬁacrllus coagulans,

Bacrllusp d%tz(g,ﬁ e Cl gsllxj g Ib%ﬁ”r ﬁ&n%{?p&ﬁlg Ldea%ﬁff'l ferf?l%d Bacillus

stearothg@ophitiss @abﬂiué lsebi‘r//a,t arfc Bam/ﬂrartbrerlaglemas, Qﬂra Strapf@agfges cell, e. g

forns fqr ora r rectal adm t
sroptogr S uiins s SPoaf 5k I R0 DR pdip svon oo €. co
and Psehesmbmaseash IH0s agefettad taspéaly trexaacptbeal hceasrpbomfauBaCI//us lentus,

oonfu ablet r su r
Bacrllusp,l/g}&egylgfrm ne%écé({‘(ﬁ ﬁ”i’r’g&@@ﬁpggl ?%ﬁycggbgﬁn?%” ol another
preferré& as”ﬁébﬁ tWé)B@aﬂumuma‘art hllEaIppIehxeBdacrﬂusvent ion. Sinml arI Y,

Tg%i hqtmdgf’:ﬁa}e p{)% rv%&glr g{gquﬁr {alﬁﬁosggcelll% rf‘\f&nrﬂ%'%nce be effected by

protopl@étetﬁem%tormumt(sm a.q, @hangrmdr@mrmm d4979, dblaguiaprGéneral Genetics

o 13435 SR s ot PRI g, S . Jouma o

Bacterr@ld@y adneghb3-g2® ase Dubhalaatli Daddelf-Abelsbr,- P(@lb‘k/mJounnal hef Molecular

nts are for at ed crosp
Biolog)GRt 2051 141 7 BEBPEAIADIE  or oL B STSG P R KSRe" oS Bjefechniaues
6: 742-F81 ) @K@éﬁ}u@troﬁqbemﬁrgs Kdehleacind Crhamed 19&?1/-11&11#@/ yéﬂmter/ology 169:

forman erodible polyner that is welltolerated by
5771 5?%@ host. The inplant containing the antim crobi al
Th@lrrd@epéu #ey @fo bba éukeeyute,cuch aspd awetmalianpirsectyiptapt, or fungal
to the site of infection, so that the | ocal
concentration of active agent is increased relative to
ih Beréfefd @spéd&’r?trbdibﬁt cdlhie  fangal asiii t'Folugtagreusest Indreingiscludes the

used herei fers. . to rcaII dIS r
phyla A$CPRKFA fa¥%9t%o§3§@'°f'1¥r°° a Ogﬁ;&%)mal (as defined by
Hawks®68Rh @€ ta8, I/ﬁﬁ\@beMhtarﬂCBib@l’mDmgor@arproéd'eé é¢ungin8th edition, 1995, CAB

Internadapay IR PSR gt (11D R Welh B S olpyegla (as cited in
HawksW@fh e &/, e §85; tsupra, pagH T Bt drinalMintibsporip Hangidgid ewksveahl st al., 1995,

acceptabl e diluent, carrier or vehicle. The
supra)speci fi cati ons for the unit dosage forms of the

|ﬁraem6r§ prieff et a@recr;lerrvsfw\garhdsheelpsra yeaﬁt aell. cé‘r‘qzmtﬂrm*s used herein

oyed and the effect, to be a and t
'nClUd‘?&hé??i%SEBEﬂgﬁaPh‘scé’eQ%ts%W&eweﬁﬁ b &8%99;5%%‘8“? SRk and yeast
belongies to t@euﬁgrarwﬁ i(BREloynyesteept @ihe Gherlassfnrtalpn sofceast may

as vehi cl es uvant s,

riers or
chang? BuBITy a6 4Pt BETRTRE R TUB eiomy e st ot oS tefiied as descrived in
Blologp%ﬂmﬁ'ﬂfelscrﬁ' Véesa Siemieb Fen apssdmerey SsubhsindnbasenpetdcR.R., eds,
H adj ust i n buf‘f\l %r]lg ents, tonicity
Soc. Aggj gq?f.léj 800et t i ng agents and the
lhi ke, e\@henﬁﬁ@cbrefﬁrré& addpabl enhé o/cabe hpsblcelt .is 'léy;ﬂandida Hansenula,
dosages for &yastemc admnlstratlon range P9

Kiuyvergmyess. Riohia, SEAAIYBYCaRg SRUFPRECTEY O8N e Rt %fé?w'a el

RO bt fraten@A. aghetly Rhé eastosrgecliay D Saomreardmpest Carlsbergensrs
taken fromtwo to six tines dail gr oetr -rel eas
géﬁta

Sacohgegpa(pe ofrPUBFRL CAREIYRLLSSa U oS RIT o  douglesil
Sacch@Fd?rE}:b%E' Ay SHceMBEMPSEIt RobeRdis ant Sashargieds eovformis cell.  In

he ti ne-rel ease effect be obtajned b
anothefre P STIEH RSP Bfs L16 XPESBROSUIOPY & & uy;rﬁrqrircaagaé’-"sfe" In another

most &@MH %%Pé&aihe%laﬁ%gt ééuqy\’aWabmw%Sﬁmﬂyﬁéa l@éIESS ure, or
her known means of contr

B‘fa%‘P@K?ﬂ mmrrrprefeaaﬁraﬁpa‘aprt%ﬂﬁw@'?ﬁﬁ C@Lé?e @9@F9%83§“”98' cell.
vary as a function of the e@gqiflc conpound, the

severity of the synptons and the susceptibility of the
subject to side effects. Sone of the specific conpounds

are nore potent than others. Preferred dosages for a

gi ven conpound are readily determ nable by those of

skrII |n the art by a varrety of means. A preferred

o, -

cell.



For preparing the |iposones, the procedure described
by Kato et al. (1991) J. Biol. Chem 266:3361 may be
wais@do9Bio ef | y, the i pids and | unmen conposit i BOT/DK2006/000155

“Fiamé i Boh gty o BRoRhfouf tPosdnr SHBRERR ATyl Eand, gomycota
(as ddfiatal bySCHa\Ad@vmrthl ebel.] rl99$1eswma)ge Tfe allxnmntdusl(ﬂlm@elagbtgenerally
Af t @ensealtalon

characTeS By gyl ok S35 o TR enllosd b EIgFeR, Mannan, and
other ‘vl)@mpbmmcﬁysab&ﬁd’ndeér OMegbiatite ZPowtH 06 Myamgphali slong‘atloe and carbon

eat from about 5-10 t . .The co 03| nis
catabdfifin s RSN 2P0 o ShohTER: 'BUFFOUE offopitheby YRasts such as
Sacchg:@ﬁ%éé tarelisamiabp buddind 6f s eicelalzd thresiys bed tarbheatabolism may be
; F%&’ ated by vortexing. The volune is then expanded by
eMeAYeng aqueous medi um general Iy increasing the vol ume
Inyanadwt mbreopreterded adpbet, ftive filanwetdug fahgddi gt aeldls an Acremonium,

Asperg%ﬁ?@l,: 'qu%ﬁwngwe%gelggkﬁqvﬁerf{ﬁ%?/% t}se Béro ! sg or/o us Cpryptococcus
Filibaskinmu | Rashmns, VHVLM‘WC@Qh Maghaponiee, AYeodrs Mmell@p&thbra,tNeocalllmast/x,

NeuroS e el R 4ol iRk BoIMAEES! el M reurotus
Schizdph@Ime C ETd/aroadycys,acThier@oagrBs] s Thipavii c Tohpbyladiier Trametes, or
Trich ntim (hrobi al agents. Other agents of interest include
richogeniaf®llyari ety of antibiotics, as known in the art.

16l ar®espeferastt adpeet,ithes filaneintole fpegdl diokt telsis an 4spergillus awamori,

Asperg%@.?%é%;lg;aqug’rﬁ eni /@:Jql :f]p%tld\l,//gn,g%tgglfqﬂu%l Ijagnlogl%)ﬁg CiAslpierrgjillus nidulans,
Asper@ﬁm;l mgérl dr MspleRyiNBdryfat dedn Inahdthdrahest prefears a€pect, the filamentous

fungal Iéqsﬁrqe)glolr Sé %gﬁéﬁggﬁl&n?gs F%sg(lgfgpgg%{go s, l‘-:usar/ur%I Ic:rookwellense
Fusar/mnabmehmﬂBFuﬁﬂTuﬁﬂ gkaﬁﬂ@édrdﬁs Fusaiuma gm:nmas Fusarium heterosporum,

Fusarlall?]I Qﬁﬂugﬁezfusgrluggo %clgﬂrﬁl@a usz%%( IEﬁ?(P{{{gglm f ur]s%;?umeroseum Fusarium
sambueiRed,| FOSaHEn; sérmom@dmpmuaanmnmwnciﬂo/des C Fusarium sulphureum,

Fusar/&r;]qt tlggﬂ%%cl% Igc g @ﬁ%ﬁ@@% @)lfcfesBor réfglf’gﬂ vnle%eéatufz?eeélo gg}ﬁmother most
prefen%ﬁdaﬁie@t ehe flafientdus F0AGH| hosk @b 49 A BMrkandel® e8P0 ICeriporiopsis
| uconazol . Antitubercul.oti.c dru s i nc

anelr/qason AACHOPY? haﬁ'ﬁﬁﬂ”@l ‘frfpgﬁ?[?ﬁ‘ﬁlmcﬁr Hef r i #ﬁrf%r’ﬁpas gilvescens,
Ceripdapp S| p&moomya, a@ﬁp&)ﬁip@@ Wole6lsd, nCénﬁdHoﬁSbisaku&YOfa?f ott [Beriporiopsis

subve?rﬂtfséq%g: E;I)ra | pm/%gr@ﬁﬁlr d(ﬁ@ Lfgsf Fsyég/ g ugy/fg{% /rgsolens Humicola
lanugih®¥ze" Mabd fﬂméﬁe/ W gcelibphtNork MeﬁM@éHW@SINeLWb@ora crassa, Penicillium

antimcr b| al tides of the nvent
puPuSR e e FRRE PRAR (CGISYTOHLE: SR RrTden et i arvrgi, Thislavia
terresi®! MOEMeRS lyNows Trahéies aVérs:cbf@fl PrShoHRANEB! Barddanum, Trichoderma
_synthetic a arat%ses are avallable for
kon/n%(y

giNa PREkhEShAL g, H)lp Q\g?{maerge.g?logrygrfCZﬁangmecwrlde strain cell.
Bealredblls Chfay BY lﬂr%h@lﬁrrﬁé/d“tﬂﬁsd Zpﬁé@ess”ﬂVéMﬂg’ Yorotoplast formation,

occurri n% am no acid e substituted with
transforAp4ien Ok fnepreip!asts, @é‘d r&r’\ef%'ﬁﬂé)rf I”}ﬁ sl ‘%%Jh'ﬂrasm@BPer known per se.

Suitable fRbElred Sor @'a%@ﬁhaﬁbnardﬁ Bsjes@lifu@nbe Trichoderma host cells are
di ast er eoi soners, hai ns_havi ng di fferent | engt

descriged i, &E 23$h Q3 talnésYe”é’Hoeftéi’re 1P84eelr 0?‘?1%"”&%? o1 8| ’é{?f’o”'%’ Academy of
Smen&%q UESACE1: amﬂm he7srarg@tabrl mefRBa et 'tr@lﬂserJninngusarlum speCIes are

et erm ned onvenl ence, econom CS, urit r e
descrieg by NEIFICIER  etato OBt BB aAinags cand sy ihuls7ag. Vedist may be

transfAiddOWsinP Bt pidREdRES @%Q&rﬁ)’ea%ycﬁ’é'ﬂ%f §h@931§a%‘|’¥’c8nhﬁﬂbelson J.N. and
functionalities for bonding, 'such as am no groups f

Simom, M. beedifprss @dda fouYeast ﬁ@ﬁﬂ@sf%drﬁé@/?@ﬂaf Rioggy r Matheds %Enzymo/ogy,
am nation, thiol groups for jthioether or disulfide
fornation, car boxyl groups “£or am de formation, and
the like. If desired, various groups may be |ntroduced
into the peptide during synthesis or during
expression, which allow for Iinking to other nolecul es
or to a surface Thus cystelnes can be used to nake

- o r a o .




total protein Animal Feed The present invention is
al so directed to methods for using the polypeptides
whawicog7iant i m crobial activity in aninal feed PEEDR2006/000155

S eed, LLions.and feed, addjt ri,sing
Vo|um@ 1§£§ rép ﬁng%ﬁgzp§1%a%%ﬂ?p5ﬁ SBy ér]os ,O{Ne\{vhgork @n? gﬁ 1%{%\1‘, Journal of
Bacteltaécvgyi &vi3: ntA3; iand| Hitesn adt| alaniond) Froceadihgislion @hd) Weddnal Academy of

Swenc%‘é'(ﬁ% §E1>§§le es of animals are non-rum nants, and
an such as cows, sheep and horses. In a

partl cul ar enbodi nent, the animal is a non-rum nant

Methoﬂg'orﬁ’rodmpo rum nant ani mal s i nclude nono-gastric
imals, €. g pigs or swine (including, but not limted

'I:'ma prps@t atventigr alvd Rgatek 46 medivds $@*’]ﬁbdu & bbbj/pébtﬁié d*%he present

inventiéﬁg(%(q Sns@ﬁ?(@& gulgyaiﬁwggas?ell y‘g—mpgm d}'ﬁlv\’)@ typ%%gr;n\tc lesqepable of producing
the po{lypenphdmjl nlgddmut:orrwttonbl toridedivé Ofod gdro@ittion Tére tHee odlyhesle; and (b)

aps any_ co ound, re aration,
rec""%“% hL?r oV ‘g%n%Beg?r@E@ 1 ell S PnUsy ool ded mdse preferably
Aren/colatnaémaby an animal. In the use according to the
tide can be fed t

TR RS Bie Rl Mereds Kiiosichucs powpeniiert e present
inventidin,edampFisingl (@ tcaktivatihgps fhbgtf ¢eftdunden candi@grls! 6dHdative for production of
pol ypeptide, in the form

h
the pol?é@gl\ﬁl ’cﬂ"ﬂb) F%C%ES%% Bfﬁ%&fdg or when bei ng

Thegireskad inventiorf siesl ra@tés td metholds fcwﬁirbd d éﬂﬁglfypeptlde of the present
the antim crgbi al eptid

venilf CoRElGr) SUEnga oS IceT ST er sAaELBor production of
the polﬁpemmexwhersﬁndhe abstasl tcoGpapdya rRemt E&@IBB!'IC% s'le'éu@ﬁcé/\ﬁevmg at least

one mAMAHF 38 pebite BobpebE tRshi Epian af Som NG 1SFR(D 563, SEQ 1D
NO:5, 38Q IBDNO% SEEBJD 8IO: 998EQ993 NOf1 1aBEb9I@SNO915§’/°SE@$  &:15, SEQ ID

[l -defi
o-17 8LE! B IS IRbhode cAELL IS osas, agssaud nozr
whereifrtite inn@hamassotide seqummne@@eser pél@peﬂéﬂa@m%f&%k% dro

amino 308 55407 SAUTNGS 8L B BN Bty bR Ao o 520

NO:10,0t her antim crobi al pol ypeptides. The term dose

conre tI rs .0 particular to the objective of
amino 8%?% ﬁ%oc@%@ @t'\e(ﬂﬂgé’ﬁé's@o'r%mgn% results, and the
amino aca@sabltd 48 yf SEQADINDI16] SBQUDIRES based gD Jdohe desired

in ani mal feed, however, the
amino 3ﬂ?§ ﬁ%‘%%B{%éaﬁB*fﬁgéﬁu de need not be that pure; it
amino aalys @49 bhskEQdp No:Rgr enzynmes, in which case it could
be .t i ni crobi al pol ypepti de preparation.
amino EI‘H%S ﬁﬂnf‘ﬁ‘f’%]%@qé '\[Eéyéﬁy?feptl de preparation can be (a)
amino atddkédtcdﬁg eCSEQ IDNG:DE, ArRE®) (é@bvérﬁ@qhéibbl?ﬁéétwe' n-a

rocess o ve etabl e proteins it
E e{hceqsee gd{ﬁstqnbwvgrptl%rn@eoeellﬁ@r@ cultlvated in a nutrient

med|um Bnﬁm@tbrair@dlﬁﬂﬁﬂi’%*tﬂé PHSpHAE8 u@ﬁlggrﬁ&ﬂo@sdq}% 'k\ﬁ@ﬁ/nc?ﬁ the art. For

exam lg Eﬁ S thg I S subsequently a to
PlEs D G5 may be svlivaied ﬁy&@gg%jlasm@tlvgggm e'@do$m9|hﬁ¢a@or large-scale

fermentétien (intledingbommub s afabcH, fod-Hitcl Wr isbivd &Etetfgﬁﬂé’ﬁtb%rﬁzlin laboratory
crobi al pol ypepti de preparation
or InduaEI@Lg%ﬁrlﬁBtOf% perg misd pba)a syl mesjiym rﬁr@rl@memcondltlons allowing the

polypemﬂb}t@bptexﬁl%sﬁédiﬁﬁd/aﬁ isBRfdM THL &H‘ﬁ\)ahbﬁéblﬁ@fs p'igb'eﬁn & SRbbie nutrient
n|tude are in particular obtalna

mediurf 8@8 MERFAT AR ARG HETOgEN SPyaRR BNbINOraamir Sais, tumreg/pmcedures known
in the aAl  SOitaAs inhatid R &l R8Th A Grof %Qm%épélﬁc%] é)tpa e}, 8?“% be > [prepared

at ch-to-batch variation wnen t ntlnlcr

accord'B%gS?p%‘ﬂﬁ iSRd icomppaitioredesy inr eatrlpuussalof fibe nbmetiearo ff ype Culture

net hods. Such antimi crobi aly,pol ypeptide preparation

may of course be m xed with other enzymes. The term

vegetabl e proteins as used herein refers to any

compound, conposition, preparation or m xture that

i ncludes at | east one protein derived from or

orlglnatlng fron1a vegetable including nodi fi ed

o, . .




nore plants of the fam |y Chenopodi aceae, e.g. beet,
sugar beet, spinach or quinoa. O her exanples of
wQ e@eglil@ protein sources are rapeseed, and ceRODBER006/000155

Soyb is. a preferred v sou Q her
Cotlectgphnit e BaviyBlidt SireiPSEb Re Subell Mt obgdiaefidp can be
recovefsl &ta{dtl?)fnon’v\kt%amedmye Ifahd polypeaiie(is avoh secretetie it @ndbe recovered

siﬁrghum The anti m crobial pol ypeptide can be added to
from cqllj¥Sq@Rd in any form be it as a relatively pure

Taaetpdt\ypéb@dtusaﬂnap @Swgeafuedjeﬂn@ nédtioddciowhUn eheviait thaxt drerspecific for
en i ntended for addition to, ani mal
the pof;REBIRESY oTHPS: daEiRn ToURAowaY (TGS LS spechiheritBodies. For
exampRQ- a?rﬁ|dnﬂﬂhldbcbtﬁalnh®tﬁ’/ﬁyfa%aﬁnhaya|bé @eed tbndetedminé Be activity of the
spec the esent invention relates to conpositions
polype;?tgfe ?Ps%eqﬂ NSfEN- f eed, such as aninal feed, and
mel reLitihg gsblypagiidd Wies, be. rgcov@r@hrumag mépads khoam mhtee art. For

e S, "oy BRE S5 % KRS vl ) Phventona

procedlifds ludhige But trdt imitedNt, adendifudefion] filadonab@ractioh,ubpr@y-drying,
vi.tam n, andﬁor at | east one trace mneral, and/or at

evaporaons o BIREINAEYS ni neral . Furt her, opti onal ,

‘Ift@e@blﬂ%ghaéé/ ef tHegpredémnhveraio rﬁ@}} pe rpuﬁﬂec&@?ﬂi sane':ty @frocedures
unds,

co fabjljsers, /o | east ne ot
mown G dD s BeLRIaw bHY B i CBFyTadaP R a0, e grghange, affinty,
hydropBoBic, IhédmnatsidcasiagesanbdCsie? elclu&on)gablécﬁ'@mma& ftocedures (e.g.,

3.2.1 .89:. and/ or beta s EC 3. 2. n, a o
proparsiiie: Fecipalc IS MEN Ao LA SOnPGT (ee%z;?H]@%O’B?rB & syiffie precipitation),
SDS-PAEH, ned ekttsctitef s88de ghoPetéinr Paifichtiorns r MB. alanson and Lars Ryden,

tide pre Exanpl es of ot her
ed'torsa}{gy'ﬁﬁ?@?l'é'h‘?rét N?}Esjf’%égg?s))Al\/Ps) are CAP18, Leucocin A,

Tritrpticin, Protegrin-1 , Thanatin, Defensin,
Ovispirin such as Novi spirin (Robert Lehrer, 2000),
Plantsyng variants, or fragments thereof which retain
'l%%r@h@rﬁqm@hlo@%ts'owetal’es X aihegerfid [pléhh(?ﬂarﬂrﬁ.alrff lebﬂ@ﬁint cell which
{)tl des AFPS??@are the Aspergillus giganteus,
has beﬁﬁé@f’@ omed vifh garucisefis sRatenga Snetting.a pollpetie Saxing Tiimicrobial
act|V|tyf chatEQ‘bif‘és“en_t heeeh ash efiraddampiddubddle 58 Libéﬁtlﬂé’ in ﬁ-ﬁzoverable
di scl osed in VWO 94/ 01459 and WO 0 /090384 ual |
quantitigge Tike RPIVREPIAS IMange EePvRed Fomuiel plapd ar Pignt @rgatwely the
plant of’ %Temt Béﬁfcogﬁamﬁtgstﬂe Q@sznﬁ’&iné’rﬁ%y}ﬁebﬂﬂe@rﬂgﬁge fu§éd ég @h&h i} improving

wher eas macr o, m neral s are usual ¥
the qu%tpsaqfa@ épqd gridRad. -t HePTPWEA NUkitional valge.t priaigbility, and rheological

properﬁé’eﬁ%?% 8ty ARAEAUIMAR FaBfRF.i ched with an ant| m crobi al
_Ipo ypepti de of the invention, is an aninmal

f eed
Xedransgenismlant ean ke diceiRconplis (2 Weeth PEIMCRPCRYIBRRNONE {2 monocot).
Exam%l@@ Aot ;§I§ﬁ’ts afieligtd9é8s Ofuchl mBYEW GRRsI (§Iub"§r§§bd eF‘ba) forage

orbeing included (or prescribed as havi ng
grass syl ariEegtusdh Lovmalemnesaie Bass: sueh as Atgétﬁé'ﬁsaréﬁ C‘%feé'f £§- wheat,

oats, rQ@anere %éesd?eﬁdm%d%é&e@eo@ to 5.0% or 0.2 to 1.0%
% meani n I'tive per 100 g feed). This is so in
nl%@fa?cqgt@larﬁ i tse@%CCOTheumslwre@ lgpias, potato, sugar beet, pea,

bean Ws@?b%laHSéN@ ctdcﬁér%u@fplé?%@(ﬂ’@hﬁ? Qgsé%é§e)°%ﬁmré§rga%tlflower rape
anpl es of solubl'e vitamns are vitamn A,

seed, @nct hRidpsely, rel@tqdanvqiﬁl Rroai¥Rin Grabidaosiskhaliang. vitanin K3,
eSSt &Ent\’\?ér%raré@téw é’all\ﬁbtlémé?ss r&t Sfrivitst @E‘édb %?ag tubers as well
biotin and choline, vitamn B 1, vitamn B2 tam n
as theB@d'VmL@b|tlﬁsuel’50mrﬁprt§mgdt"éﬁ§§ RFaiSE t@eﬂhéﬂ'ﬁ?@nlse”‘@sophyll parenchyme,
vasculs? s Ryt RRHSEAR! €. sFRehiEP bRdit Uelll ERRBartth&RE AlsBcRM &5 chloroplasts,
nmanganese, zinc, iron, copper, 1odine, selenium andC
apoplagish anitochendsisp Maeualds, PREPISOMaseN eytenlaste Are jalse considered to be a
phosphorus and sodi um The ggt ritional requirenents of
these conponents (exenpl i fied with poultry and
piglets/pigs) are listed in Table A of WO 01/58275.
Nutritional requirenent neans that these conponents
shoul d be provided in the diet in the concentrations
| nd| cated In the aI ternatlve the ani rral f eed
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the range indicated in colum four, or colum five, or
columm six of Table A The present invention al so
\VmeMHmesldo ani mal feed conpositions. Ahlnal f PETDK2006/000155
npositions or diets have a rel ativel h co ten
plant gt GUBPEITRToFaU RIFY: ohviAtg e ithe SSgHeoiain. ¢R apiRRs £t a plant

part. La@widtdipfet gartd Buchdl $heBifieftisdesidaddlly f&olaté:d tdﬂl’é@lllt&t&the utilisation
Fish diets can be characterised as rlngd icated in co

of the nvgptiqm ke is8| ONBISTEQ RIAfYY RASSe S AMPIOR. 8F sgeﬁg%aatfwone and
seeds g€ a crude fat content of 200-310 g/ kg. An ani nal
feed conposition according to he i pvent i n has
ASUREUEPE 1N 186 r5C8RR Cofegues @V&P[@ B RIPEE Yfsgh plants

plant pgmnugﬁgnt@b"g east one antim crobial pol ypeptide as
cl ai me

herein. Furthernore, or |(g %93 rnati%}e{. to,
Thedransaeric plast e RlaRLFREPresaie b A¥w 89@§ S pres i'éﬁfl’"t'on may
be consR&ded PRRDHddne8 with rﬁéll@ods%mhh@mdﬁm B SHORE @1t plart or plant cell is
met abol i sabl e, energy of 10-30 I\/U/krglzj and/ or a conte
construgfectlay ECAOBIING, STETE AP RYPTesFian 6PTS L RGREnG polypeptide of the
presen@ﬁﬁ’bhﬁ’&t Ritd RS PBRY Rt ?én&néaﬂ@%r@id@@tm@mﬂ RIsuling PRddd plant or
met hi oni ne of 0.1 / kg; and/or a content of
plant Cﬁ'etnFﬁ 6H‘@H%9§51'%8‘a%%tp@“hée f 0.1-150 g/ kg; and/or a

T%%)Sﬁ‘éssﬁﬁn kysdthet &f cdhveniefygakelicidid apiar édrettLiér which comprises a
ments, the content of netabolisabl e ene

polynugleaiRe MSOaE, 3. RPEPRRICepRbsBR0PIRSSIRYRNYRR neperably linked with

g ﬂfed P @kPressivs iohend Audibdtitiens th

SR e b a1 W 0 oy I (e

plant @rrplapt gyart Glf LRNeIcsr otFé'ﬁHer”@r%af‘%leéP'@&s'QQ FRNSIBge My NFomPrise a

selectaﬂlﬁ Fn'aﬂle'r %@eﬂdyfoalcfeﬂﬁtgmg hBsP&ells inté thhUtﬁé eRprebom construct has been

g/ kg)= N ( 5. The nitro ontent is

integradRet @PdHRNAY ssguwes MRS RETE R 0 ef JECSonsyyAt into the plant in

questiéd {{the?la?tler &@de‘h@g%n%e BRAliytEdRicld megfdd,to Béfu@édi)at i on of
i cial Anal t| cal Chem sts, Washi ngton
Tt e ShisOsIARNY SGIULERS LRICK AR S Haingies;ssagnoes and

option&I&si Pﬂ%él%glj@ﬁbeg% H&tBMinE @ dbi &R, onl the @%IQ ®f when, where,
ninth revi sed ition , subcomittee on swi

and hay( thei qustpﬁptl%mﬁq%%t%bﬁ @mr%%ednm instagiee. e saression of the gene

encodtﬁ@ra Eé'lklb%d tRle diahé ‘bﬂé%)'enf i%*i@rﬁbﬁhné@é@cdohstlthﬁlel &Miablucible, or may be
ress, Washi ngt on, nd the

develoemeat?éastag%@r dsppe %%gya%th@eee%m%dww b targeted to a specific

tissue F&eﬂaﬁtt Hgﬁssucﬁpﬁé @@éd@'o? |ERRE eRfeQGIaW'sbﬁNeﬁc% egeChor example,
and extension, 7361 DA Beekber The Net herl ands.

descrilggdapy E%Weo%tcﬁﬂj‘%q?tg’l‘%’éﬁhw"l’/wg ®06v, \ageni ngen. | SBN

=S c%hﬁ@t%ﬂ\;ezeﬁpregi’@t Qh@t\BQSQCa‘M\mtﬁBtmé]ie Gﬁiqgltllvln‘ﬂ and the rice actin 1
avai | abl e phosphorus and am no acids in

promogiinayl bejuged (Frandlaplcall 408% ol 2He285a4s Chflstreew ¢t 992, Plant

Mo. BRMYGB: 75-¥88VARAE d aPelogd 98i4nt GELEVEI%S- 10I‘6§§ OW%@@EC promoters
samenst el [i'ng, Verteerbaarheid en voederwaar

may b olod exaNBIge P SHOMEEh frem staage sial disBRSHIEh aRAReERvRRjAtS, tubers, and

fruits g?dlz\%rtﬂ’é( 8!-@oyt§ztzﬁd199bSﬁWn9@?ezz@%%etl3Z47 ZﬂSEB@)p@F frofH hitftabolic sink

dinment, th e ani mal HPOSItIOH of

tissues suethEsoRetBams; (He edtal) é&%‘t lalﬁ ViehRiab|24: 56%18@% gpeed specific
promo@é’r(gu%hrasgﬂ’t‘ér teﬁﬁ' &SEH}?%&Q@HGM %IBunc'ﬁd bllorrﬁdftélI 6% rice (Wu et al.,

parti cul ar e odi ment € ani nma nposition o

1998, Pant pA] &relli %‘WS@&gy&gn&@B&@% YiéGia éabaamgmg’per (ﬁr_og[)t%e legumin B4 and

u / 70, Ba
the u@ﬁt&?}ﬂ géeoagb?}toat er?eo?/ )?g?ﬂ%a 2{%6%1 S(gg%rggn&n‘gg ﬁé%/ Journal of Plant

and/
Physiagogio53: i 7-idal & peaepier ram Z0seamhell bockrpreigin s etain 1998, Plant
and C@H yQS @Qfé‘ﬁréﬂﬁdth?%d@ﬁprfo?&q Pé@@?r&ﬁdtb?ﬁ@ﬂ)&@&sma napus, or

eed ypical l stuffs are
any othesze&seedn@pmfrcf prometar tatwmlntnsttef ads sent paldegprbad s VERP1/14772.
m neral s are added accordln% to the specifications for
the species in question §nes can be added as solid
or liquid enzyne fornul ati ons. For exanple, a solid
enzyme fornulation is typically added before or during
the m xing step; and a liquid enzyne preparation is
typlcally added after the peIIetlng step The enzyne
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al so determ ned using the sane assay, and on the basis
of these two determ nations, the dosage in ny
wa@paosopTn®bi al pol ypeptide protein per kg f eedPCEDK2006/000155

Further%orgn%%:.ﬁergpgggjpg}ggefgféaf %:poeglfgf‘po?rpll L€ |SfH8I15 ggES H&?pr%%oter from

rice oraideHato \(leyeozu% atoalr, S93j Plant Fmypblegy s10&v &9 aAfiod, dfe thierella virus
cCro

ctrin G SO BbE APl T4 b8 oy
26: 8598}, &r thenadHf gema mrbn@taﬁnwi ded (Kagagal et al. m995f Wdidveilar and General
Lt on

Gonci ] oL MISP! % AP e RTRAAL Lt
et al., }DHJQSS @Edint i MolecularoBiokdgp @21 67315@ tlokerwls:é ehe pmmdter may inducible by

eootcEEAAAE R BB SRGeRLSHYBR R bl vese
exogerﬁﬂqry@mpﬁe@ gubstahdesgthaf activateciei m‘emotbrl e.gh TethindhE6@dtidgens, plant

normongS o8 26 R 2Bt SR TRT A R

raprdisoteS@nhances 2l@herfibQry Bishie? us_éiE(ﬂ) |Rh N 4higtBir@Xpession of a
oot SR B S AP AR iy ] smen

may beesr iifigorc avitdrs is nihoell bativaen ake dsom3@rtand 1% olciB8&Ndd Bequence

encodi%@%}y%rgg%%%l tﬁhlp\al%slegpnﬁg eo IR%%%@%&% 6%]%? 155?95#5(3 disclose

the us¢efthe dest s o then deeddctiant g"emeacledbanc%kmcessibﬁ of SEQID

TNO %é%éﬁ% (RE? Eﬂl\g‘inlegﬁg(ﬁ)@ﬁﬁgﬂ}frsq’\lagﬁg% %gg%pgegstsm%egonstrucq may be

choserﬁfbmltlsdsmatbéblam the adici ds -39 to -19 of SEQ I D NO 22;

| eot) d 1 to 57 af
ThepFFaeicC GHEi SPTIEIoL > RPBORS 4 058 PerdgoBpoagciograing to

conveﬁﬂ&aﬁecmm&gkmm inlthkecarf %@fdllﬁ%lrolbabld@nﬂﬁ) -readiadidngaraformation,

, signal .peptide. consistin am no aci -40,tp -20 0 ,

2 L e A e T g R S

and eI@i}%@dtaﬁgn $G§?Qamait aPemgw Sgﬁﬁm 5$4:i m3ppgﬁyﬁuslp 1990, gﬂo/T echnology

to 1 28._and a second nucl eoti de

8: 535, ymaner %fo“ﬁsi1§§§r{‘éa?6’g%§§b?7£ti des 58 to 150 of SEQ I D
Fh&éhtly SE@olectNﬁlu% tuﬁE@chBsN@o@tecB@_@wé lﬂaN@fe? i theSt@hloB of choice

for gen%rﬁthqi?r%gﬁéeé?c a‘g%[ t |rg\%e\§ggfs€|? %fqlqgjg g:%gqh%o ac) rg, 1992, Plant

Moleci#rBiblogNPo 8188 58K tdn MEd &@uséwﬂir&?r@hs@ﬂﬁm@%érﬂ)cbﬂs? aliough other

wansIGE AT, RIS ErE AR CHET A8 D RgNS. PIperdiRTRIEPd s choios for

generaﬂlthlElel @nlNQTMoccﬁSlCIlse@értld@Sbcﬁébdr&néﬁﬂ (mfcrc%EQalngold or tungsten
enco

part'c“?ﬁ &B@ﬁgl W@‘ tgﬁs}rg@qfwm%q %&A)naygénlqgomc%cqllb%r qevglopiggembryos

(Chnsth NI2L BlarBEQuil HOP 8281, SHERAMBINGDER; CowehieOpinde Bidtchnology

5 15 A Nashg 5 A5 bbreae g fg 8% 2BEP L aerativgy method fo
transfdﬁM@h@D%)ﬂ rﬁ@ﬁo&% %Q)ta%&@o@ rotdpfdst @ah@aﬂﬁatgi?ce{md%@rll@edf bys(églrulleh et
| de consl st am Nno acl ds o - 0

al., 19%%&%/9%%@99&& 246 120 of SEQ ID NO 25
F%ﬂ@@ﬁh?nGraﬁsﬁhﬂQﬁdml de GRinsiorhbng chtawag] HEoRsoraed- 4% téxpression

I D NO 26; or nucleotides 67 to 144 o q?s\?
Constrw%e\&bs@?cf@ﬁ@@g.rﬁge%?r@ﬁeeméawhel@ RIBHE iBSEPTHEGIP TBFPES Well-known in

the ar@CiOffert 28 tRinsfolmBfiorSBrceBURIGs 28ssigHeRr Rirntheheslgeing diigination of
foreign to the first and second nucl eotide seguences

Se'ect'%ee%]@és%mer.w'@at regENeIRtien ©oB|1Attee followiag ogRNIERAINS by using, for

exampﬁ?é( ROQEFSRIAMYEST RS i SefPR8 TODNARbNEAR:s 6€siteSspecific excision of the
npri sing such nucleic acid constructs. The present

Sded@ﬂgéﬂﬁPbﬁ58P§BCF§PHP§@S?o net hods for producing a
protein conprising (a) cultbgatlng such a reconbi nant
host cell under conditions Suitable for production of
the protein; and (b) recovering the protein. The first
and second nucl eoti de sequences may be operably |inked
to foreign genes individually with other contro
sequences or |n conblnatlon mnth other contro

1. i



native to the host cell. Proteins further include
naturally occurring allelic and engi neered vari ati ons
wo@toosle7iabove nentioned proteins and hybrid prPCEDK2006/000155

Thrgiar isrygners Bl iafloft ol PR Bha it gripo prosen

inventia@r doaprising (d)erceltifatingr a eosgaric planta onva eplnefatir edmprising a

spect, the protein. s an.oxi . ot f y :
polynu PR s, 8okl S ERYE 3oy S SR8 invention
under rOnditigrsefcendwtieasqeptoductien mf othei polyseride; and (b) recovering the
| a}m nopept i dase, anyl ase, carbohydrase,

POlYPERPhoxypept i dase, catal ase, cellul ase, chitinase,

cuti nase, cyclodextrin glycosyltransferase,

deoxIYri bonucl ease, esterase, al pha-gal actosi dase,
Compqsitions; | act osi dase, gl ucoanyl ase, al pha- gl ucosi dase,

Thet paddenosindasion iameer felies foacmagesitbngasech as pharmaceutical

o R e T SRERE P ERGPoBFRMRY, BB oo
are en_ﬂl_ﬂiedﬂm Slﬁdl’bgm}l’p%gflﬁg. t‘g@mhutamfbhms'ﬁindbai;eyl thahde antimicrobial
y ene e ai ned from any, prokaryoti
actty G o OB oD Ao DR EGeCt © B PRSAR QAT 1L
Therdohfositiese mah egttey cohrif® bhohenghamaopltesliywhctole agent, such as

O R O TR —.
activitysa@@bﬂ@écﬁéb(éw ETHRO Bideiial abemrmdylaieSamfinﬁbioti@alas tI)mown in the art.
regagent. grade, EXAMPLE 1 Preparat.ion of .c i brar.y -
Classes ol qripict S RENATRENRS! PRIAP) el B UBaY et iy, occilin
carbenfSillinTeafdiin, Guipicilie| atéd); eshiciliheth BhAbinatiorpwitth betdactaibée inhibitors,

was ,sgnt hesi zgj? and l'fhe i brfr%)gmade accordi ng Lo bapenems:
cephalgshofifiar - 9rol8ETIohr BTeAlyy BHECEEr JBOXRUR a Py Caroapenems;
monobﬁét@h@lcmanﬂlﬁbgl)szigeﬁter %trachuﬁ&ﬁs macrobdes ouimdoingicihdie polymyxins;
exanpl es. of international patent . icatign WO . = . .
Sulfon g 7 SHINOPBEE o T BER P UFale | TR paPRE RO IE S g thoprim,
vancoridiaseft. THe Bioigsli gt weayodlsphbam 4riteeydiicOatdd 40dding molyenes,

o0 ot et BALSoREARE SRRk B P VEFRBAED, raconaro
and flues@Rot. Not |  human al dol ase cDNA fragnent of
| anbdalTr cloned into the E

lmaémngrﬁaoég%l@)@%ﬂ%%ig%éggéen\%ﬁé Y l@grﬁp@;yﬂéatlﬁl chemi ﬁoa_gglnt. In another

emboditéia 3 bieeinalaigest is RendiisaypeplicotiasticalRynt. | anked by

t he appropriate Sfil. sites peeded for, clonjng SMAR

TS P U PR SPERREE FHI2BP RELToFe), | BF SRHER bns may also
comprie&MAtitaliB &leWReY 0&hivie Tapsisié lof aélmrimﬁg tile &ftimicrebidl pblgpeptides of the
) plasm d gel purifjed fromth,(ta al do asg inseré{. b ;
inventif & Bedegird BRevvheb s oEIReS apu5 4450 2R BPHFHECThe

TSl seEpase @bﬁe&gﬁiﬁbh@ﬁ]ap%i drepsredYn GEortiamat Wiinimdtdds known in
Heal t hcare),

MPLE 2 Discoyery of the lyarj nasi n :
the a"tp?é}gtm@éb? HHWOW og ?dlﬁlc,llg q iCH@pB?‘t'?rhe qr ingtanpe, the polypeptide
compog,g?%odg)é)?b?ﬁrli’thtfé %@Npof fd @Ee{ﬁu(étf@?ﬁ M@ﬁqg‘ﬁér&ﬂiﬁéeg\ilfp\d pmeptide to be
_ , otal transformpnts o e original  c - S
includesdip e cameRsitionManke a%m«w ‘P@&ﬁ?:{ga“%fs‘%@”é@éﬁ%é&”gwn e art

Edmpletlard givbh thelt@v ioh psstérre@ AEH G th® Holypeptidd ktodBdsitions of the
. contiigs were independent|y blasted and the resurINLs "
inventighal \$edpsagn o dish PpYPTRdeSPTIPRRIo of St LyRRIGL} 77, Sijer gonditions
under WAIRR R ¥ornbddridhNS Weedraly e Getdtmed t1E ®Rbis @8 $nethods known in the

(defensin-1ike pol ypeptides). The derived pol ypepti de
art.  was termed Marinasin 1A (SEQ ID NO 6). Upon

re-exam nation of the 381 contigs by blasting with the

Mari nasin 1A pol ypepti de sequence several other
Methodgandidsasns” were identified (SEQ ID NO 8, SEQ I D NO

10, SEQ ID NGO 12, SEQ ID NOgd4, SEQ ID NO 16, SEQ ID

NO 18, SEQ ID NO 20, SEQ ID NO 22, SEQ I D NO 24, SEQ

I D NO 26, or SEQ ID NO 28). EXAMPLE 3 Construction of

an Aspergillus expression vector for Marinasins The

cDNA encoding the predicted mature regi on of Marinasin

1B (amno acids 1 to 49 of SEQ ID NG 8), Marinasin 2A

o o I A . A~ o N~ 1



I D NO 26) and Marinasin 7 (amno acids 1 to 59 of SEQ
ID NO 28) were anplified fromthe A marina gut cDNA
wo dweaspi@and fused to a DNA fragnment encodi ng PEEDK2006/000155

T Fosont B ieEl abSuRses Mo PR e Yilinghfues naving

antimicitdbéal abivitg Tl saimictesial pelymmbtides di@btyeicdlly uBahll et dny locus subject to

contam{SEH S BEARBEAACH A LA PR LAY PSR Prdgp pystems such

as coolMgrwatas bystém® 1alndry rinse water, oil systems such as cutting oils, lubricants, oil

ields 39 A LM Ot i ST T LS CEA A ngad to be

controllb’af HB@8 a2 BreRpRELERCAMERIORGRIBE TS AGQISEGCAGRIT @pflications for which
1 nasi.n3B-F 5!

known G CORCPHERBARA BT T HEB ST PRRARR Ehrtdsraig. adnesive,

glue, pdfiir] caabhdE@-1Bkifie, [SAMANGIEITICECALETKINGRAGERET TACAGCA 3'
I\/arl nasi n4- F

QRS EHASKR AR MANARRAIROST RSP S FEBRET B gfong: creams,
gels, oM@rhbﬁt@SISBépsR $h RPEAAEohBACRESAGhATEEEHIGNGCABGBHoRINts, mouth wash,

ri nasi
contack)ges A PRt RN TS RABSF PRS BB T GTCATAGECAT 31
TNaé l ﬂhéSarmE"ndRol&al Wﬁ' Aﬁh’&iﬁ?@%ﬁﬁ@éﬂ'mmaﬁé disinfectant,

deodorb/ﬁt"sl f@a&leaﬁmﬁiaﬁdG@WMBTW%EAH@TW@EW&@&

o A S A TG e

are usdffor elbagingdiginfetiig or ianiditiRy (egrobisbyionds bn By Euﬂakda Examples of

surfaosy MK AHPHGRY FEet g it s EBF ARl die YFBpes of the
lnventldﬁ bed sdﬂé@tstwfqirbmsaéql,%ﬁbﬁtqmea érgndm&es Aentoat Ioesphafmaceuncal

CR was carri ed, out he fol ovwng rp lant
process glants Weie' SARSORSTBS, 58 Peess i bt FERe: RUIp PR sgng plants.

water tfr@ﬁh'fégié Egﬁtsw@nﬂgzobhﬁg Svdrp. Tind l’aﬁﬂn(cﬁtﬂﬁal Epoiypebtidesobf m@ invention

R T R R NE TR T

growth RIneeBielrficein uesHonAT CCCACCATGCAATTTACCACCATCCTCTC 3!
Pl ec- Mar 1B-

Tl T OD RPN e A AT RaN RSP e hoRB ARSE: T cleaning

surfacesslgléﬁfl‘gg%!ﬁh gAitdRsils in food processing plants and in any area in which food is
preparggl g&s%?%gjg as go |%as nursOanAhomes ané res %rgp— T Tee 3

1D AAGALI S\ BRAGEI AP ACHEE AT HANCET It GF GASTNFESHDR CagiahT G waider based
Pl ec- Mar 4- R 51 TCCAACAGGGGATACGT TTCTGAAGTTGGT TCGCATCC
paints.3' p| ec- Mar5-R 5'
@FWB?%&WEH EREAREbTAPEbNPERMIECS: 8dmposition of
the inveRJia-ACAISAISETSBE AP CTGARISTPEsEiH GeRpelide;oF composition of the

lnventlah %‘ay'@éa bBu@é@%ﬁ%ﬁﬁﬁ@W 3 WT@EW@& combating

prol of each prinmer F BHI
mlcroomﬁn%@%wﬁaaﬁfuna@k gla@é'as iR gact%a Sneéqfﬁ@:?i% g Rﬂﬂ'flyﬁg?acte“a
TMd BompssifierPand aHt@ﬁbrchlQdeJI}'pédB@B cPyiaé anvdriBes hady be used as an

After denaturation at 94 or m nutes, 35, ¢ cIe
antimigselialpaiednarian &4 fwmar\/&hﬁf?p@méc %P'ioewlﬁ@t WREGE-a ift?cfomposmon

and arft@ﬂcr@a@aﬁ&ﬂypﬁs‘bﬂd@@ﬁhé Q{veﬁ@oﬁ%% Efm%eé’mhéwarémﬁl df/@/éférmarlan or
a

separated on 2% agar ose nds of the exp

humarg fiysapauiE a60is OharopRY R Pﬂer&mt%nﬁeﬁ‘tﬁ@”blogé‘?"a@?’ﬁ' infections,

such d%rb%tﬁ,fri‘él Sreth@d int8dtdnd %ﬁé@? Bhgoditive @E?érlal infections. In particular
uri fication klt%% rshaﬁ accordin ?‘é‘{i

the mﬁmﬁla&ffeatms rgay, PgraseeFiated/ W' 4ot %6858? iIFGIWHNGrel? ¢ 104 limited to,

was used as tenplate for fughon PCR using the

Pl ectasin forward priner ang the Marinasin reverse

prinmer (eg. for Marinasin 1B: The product of

Mari nasi n1B-F and Marinasi n1B-R conbi ned with the

product of PlecBH -F and Plec-Marl B-R as tenplate

u3| ng PI ecBHI F and Marl naS| n 1B R as pri rrers) 5 pnol

o R S .



the overhangs introduced by the PCR priners. The
di gested fragnents were isolated and cloned into the
wez@onsaion pl asm d pDAUl09 (see Exanpl es of VELT/DK2006/000155
005/ 042735) EXAVBELE 4 Ex ' ' [ i :
R e T R L e LR
limited ol gsmaretReaverdechiamayait. or med i nt o Aspergil l us oryzae

train BECh2 (.see 00/ 393229) o n & : y Co
Tﬁ? Sompgsiign «of tﬁ? InVeRfiorL tcpgﬁﬁ .0 eﬁlreépﬁ\%o%?g?ggt ?whceeanhmlcroblal
polypepiidd @f tresheattiome and noni nduci ng conditions on Cove

ni mal,_plates with sucr ' t
e
antimicfobial Spal@ysptides 26 thegineestiod, i whichubessufficientl® dhilidageayvth of the
. é;e.e ‘Media',. in the Exanpl es of WO 2004/ 032648) .
microorganisms it SHEHLE: verified by Mal di - TOF and SDS-page of
Thelirventorsaipe relatba it wowd HdaRag eorbpésifiariscir peodBioB syeh sis bandages,

roaesL LA S350y 5o SSRTPRSSS e AP, oy, s o

shamp@ssay The supernatants descri bed above in Exanple 4

I d_in. i al_ di. i on. | g
F\éﬁélﬁ?@an%%ﬁlﬁ%grbthﬁrg %E#(gl\(%e gpé#gﬂrtﬂg é’ﬁ%ﬁ InO%rgo hiErel to a host
sufferingrftanioe pedalisposeadt td a imtigrobibkeihfeetiore tAdmminis{ra@gimaybe riepical, localized

)
the dodzact thel antiniOBbiab bolpyedtidesrion theuimvestiqnCRill)be swificeriddetkcrease the

. tp 10 f under| ro %
microbigl pgkyion iy ser abdh 202K 236 Whst 1 1o g gy be by 2 o more
logs ofbkilibd, TH® coivipsatisuoh bk qepbertt dnvenition .afe a8indgigregleat a dosage that

| sius),.. Suspension.was .sol.idjfi
reducepdie PR DR VIS AT anlife SREY. f N G iiTgped hat the
composttiore tvilr benalstaime e éintl aiset kiedérothe guidanté ef amptigsitiag ferganvdoeause. The

I r sham Phar i a.Biotech . l.es, . e :
antimici g P PRPHEET O SA5 AN disa PR A 5D Fe Kb Soram negative
bacterif&eihsluding RsdndomsnasiieroyiaosaandaGhipmydie drachomelis; sand gram-positive
pl ate s incupated overnigh LB nmedi a, 7.5% Agar) . .

pacterif ARG HEPRENTY; SUThats coLRPREORIS: weuohas! yberis. S
hyointeztingis, & qyogendscamelSl agaktiden@andedthshywascci such as Staphylococcus

cqunt.er st.ai ngd_.b ddj 10 m L2 MT'T
aureus gu ?Qifs%r!’fﬁ%’e‘?mi%ﬁ?%%?{?@?%’ )a['%%-cﬁrinﬁﬁtéﬁﬁyl tetrazol i um
FoarraolatiensTdf taz ahyrhickdbize polypéptidet ah trer idveatioh ocnl I hdieistered to a

st 5P 7S ok B3 L S AL GRSl o o

microblaebend mfediboyduah ias @i Haictariahwoundsiefitias cl eari ng zones,

Robb PuRtcel T an U amets PSP RES bl M afioR ey o g gaminiseree

to a hasheuffierity) EemMes peddispobedid b aRindhfectdn, \sticls aspicas, {tdpibldermatitis or

s B R R R L BT ook D8 s

Staphy{dSbekilsl 8@iddrmikiis SSaphybaeogs B8retar PopitsitabEGim d3@8S) PBirosporum
St regt ococfc s hyointestinalis (ATCC49169) D. Bacillus

ovale ¢ Malpssezia 1Uf#co3857) E: Ent er ococcus saccharol yti cus

'I(héTéB(ﬂﬁﬁ%}BBI)al Bolygepidey dfché inveation éréiléﬂis’bluéﬁ@%r #Bvitro formulations to
. Acji netobacter anitratu ATCC17903). H. Erwini a.. .
il migpSR AR RTCE o PO e 101 WEBUBLRBRAEDBIRIB8Y g conventiona
antibio(i&T@@%plé}Omf@eﬂ]’tstihﬂérbbiﬁll pblypeptidbs sof Was iﬁ@a"rfcionrﬁ] n'eaysby added to

) precipitati gn O c_:uture super nat an W t . , .
animalg5T0f hestet fepe iSRS S 1Y FRY B LEEY SBrp i or in viro
culturdsiof 45, 1 ple9sm e bdrgwiibf micrdbbeGh fdduérduttureH 8, 100

NaCl ), Table 3 Radial. djffusjon ass results with .
Thit RPERII PbE Spioh R FIFIPRS i NHBE R BR AR cr g felybeptices of
cl ones expressing Marinasingg_10 units in radial
di ffusion assay correspond to 1 nmdi aneter clear zone
around the 3 mmsanple well. Table 4 Radial diffusion
assay results with TCA precipitated culture
supernatants of reconbinant A oryzae cl ones
expressing Marinasins (100 x concentrated). 10 units
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Using the HWIfiles fromthe PFAM dat abase to identify
a defensin Sequence anal ysis using hidden markov nodel
wW@e@hbiopas0 (HVM profil es) rray be carried out eiP¢EDK2006/000155

onli ne onthelnternet o] uter usin .
the invaTENVIBRY DR ABURTIARER i G67 Y508 T T Eeb R T el et section
Typical @%glﬂﬁe ofNBe GHiEMBBLs \cBmMBIned with tHMERndcr3bial bblgmptlde at varying

t ober 2003. pr of t ai ned
concenfTRSTAIPY & RRGHHOPHARFULCABHEATOMEY BUITF Brt 266y HPbveen about
one hdtFAMd16r® dayommnbloviapiaemicPdies. aBotHenHbbdeRednahPRAMIauee of killing
avail able for all conputer platforms frome.g.
determipgd h | ngton University in St. Louis (USA), School of

I\/M?Qbé?é deEInt(aFés‘t Rioludef Bum antl aibi linsitbd tanGram-negative bacteria, for example:
/ hmrer . wu

.. ILf a quer arr_i ac' d . .

Giobagieqben direpaci v e Bot s 1 e §Elihen orgagets s

Proteu$ @p!; OoR@ehdid espRF8bnionaiid isps.e.g.he. ayplﬂ;osattyph/mwmnSerratla sp.;
is a defensin accordlgg o the .prese i nvention

ShigellptiondraeuBRTANGT SPeld DT AREINOeh e RYS Ll ulr Y: POSIE: Y

pseuddtiipdiosts, YDRheRsdoNtiRI: qp@ﬁc:@cfe//a D e%smr@raoqept\//m&) sp., eg. V.
accessi on nunber: PF00S8 Def ens &/h I}/a "

cholorage e hermaIAig S~ CARPRORLP: SPFGEB25, Jonsir BAGTRPAS sp., 0.0

mfluenza‘ér HrpRgi: d@ér@é‘félllé‘ sp., %@@%ﬂe@tﬂsﬂ@l%%mn%@éﬂ&&, B. parapertussis;

Gamma-t hi onin or "Gammma-t hi oni.ns fani
Brucellf g &leisSpi §304:9- An 98RIHIE 48 @@&{G@Hﬁ%« Hertaige B3 of nterest
includeAfericAdishY e.2QC Séhéiurﬁgol’i//@ lel@rlﬁrsps%l@ Li. v icyogendst Mytoplasma
gener at es. an E-val ue, M&}/ reat er tha
0

sp., 6.§cH dORIENM: LeYgRAS 6’ 2Ry &-9- egubtel’i%ﬁcﬁ’—sAW leprae;

Trepon@ﬁiaagﬁss gl I\/Kl/EmdurﬁnBM@:a P, ev\@ea bdi)gdbmme@mq@pm@f apy Rickettsia
fromthe H R sof t wa ﬁg cka %rﬁls used

Sp.. @GR 1ok eiESs By ol Shiaray hang o Beaw%ae C. psittac;
He[,COAb%ké}g tlge I}yrzsgfoa,né@r ogr am |t | S necessary to obtain
33 HM\/Iproflles{;J t he PFAM dat abase
aﬁ%nahr@éhqgmtoff Bitergsic ofudfi Yupgak 2ag; o f tRghogens, e.g.
Plasm&i®SA| e3EP fékﬁﬁaruﬁrn ?/péﬂéiiofn% e of Drodiesiedhistiesonedse Entaemoeba
xxx" i's the name o faml;lg That makes a total
sp., Crggtogqasup s+ Geadide §p- 1% & PPEAPSIAF es menti oned above.

VENBSS nicibdar iof bldmisiayord may peterhpleyaed. dual doyypeptidd formeidtion may
(appended) into a single profile (usin

be given PRIV pPOF Y & s r@Vé\SPW@@) SuhaRgRRY BEriogely” by serosol

opthalrﬁrchy,d%ﬁrﬁfb?édbehm%pnﬁsllgu%ﬁd/ BBl Nafple] AREHLIBC O CRIMinistration by
hen be eval uatedaﬁ/ usi ng the follow

inhaletioye NPFTAHT TEITS 2! 106 SHEPG S disgaaide o Panaton wil vary widey,

depen(‘ﬂﬁ&r&f the' §SEERNGRImicloBlal ipdlyBeptidetonbé MadnfiRisred, ythérﬁaltlsﬂe of the
sequence in any of thé formats recogni zed

dISGaSﬂMUEFir%%PP%PE as@m@r@éon |the rFRINEE of @i EHigRY th&rC'earaence of the
agent Qr%%?"thé "ol Snd nd)iike 2MAe tiRiBalEdy! Way Be gé@%tr efollb\hédﬂ by smaller

the query am no aci d sequence i s a

maintegagn 8pseg-  be URge prayRerrdminFiend S PR et gsiweeKly, or
fractlohéteé Wt& beGidleRes BRdabminBMedBAcEsr Hverd aQ@é)dalhﬂ' Remi-weekly, efc.
Protein Fam | ies Database"”, Nucleic¢c Acid
to malpq‘@gbgrp effectiyg|dosage (emgk {HASBY pggqfepr%@dnmgtgatqgm Mjll require a higher
dose thzg-ﬁ'%ﬁste%doﬁ rW&Bh!sI?eTﬁ@é(mw@ s Mg helPiadlthe amino and carboxy
activity, which n@rl Ses the am no acid sequence

termin, @myetzeemoétﬁleﬁ;for greries plablity on opl edroinistration. (e exampte, the carboxy
1)-C. 2. The pol ypeptide of claim1,
termind F%%)bies%ﬁggt‘e%énsi n. 3. The pol ypepti de of anyone of
claims 1 or 2, which conprises 5, 6, 7, 8, 9 or 10
Formtﬁ?‘ﬁ&ﬁé ne resi dues 4. The pol ypeptide of anyone of
alms 1-3, which is: (a) a polypeptide conprisi ng[{
B ﬁ@na@tﬂ@sséqhene\ser\tmn ERAN hednearperatask inBogovRERRN AT t vmulatlons for
with: amino acids 1 to 49 of\3 SEQ ID NGO 2, amino acids
1 to 49 of SEQID NO 4, amno acids 1 to 49 of SEQID
NGO 6, amno acids 1 to 49 of SEQ ID NO 8, am no acids
1to 49 of SEQID NGO 10, anmino acids 1 to 46 of SEQ
ID NGO 12, anmino acids 1 to 46 of SEQ ID NGO 14, anino
acids 1 to 48 of SEQID NO 16, amno acids 1 to 48 of

PN~ 1 N R I A~



amno acids 1 to 48 of SEQ ID NO 20, amno acids 1 to
45 of SEQ I D NO 22, amno acids 1 to 49 of SEQ ID
WOEN08497120m no aci ds 1 to 44 of SEQ I D NO 26, OPCHDK2®6/000155

therapea’@ ggmé@tggn%g c];rﬁﬁfq arr&lot %Ou Jungs %?lt ﬁr%%bﬁtein%ﬁtlgh can be

ncevvhc

formulaté@dlernt@t OﬁrﬁaﬁécmdaluwsmpwimCy b;zoncbmbloat@mm with( i gppropriate,
nuc| eot i

1 tq 297
pharmapeiisgl BrooREBA BTHEe e e Boriuey 1y FiEs bl gptatons in
solid, skfi- l&@d? Ilqﬂlucdirgghiseiﬁ?gfbﬁﬁst su@0Zs dhblSEQ capsNEs, 7powders, granules,
nucl eoti des t 7 ;
A o oL, SR s AR e e
lotions, laladll\é@rct)sbgs A@;&luzcaptadmeﬁstrb?uan bbtr%ﬁom;ﬁmﬁﬁ@dal iNCaditieved in various
nucl eot 1 des t 5 l. . '
ways, 0358 i SpCH Relel 189 Rt IAHEL 0L DFSsF Eftorml,
intrachdal llé@ 23dminttratient H'H@SarﬂtﬁiicrbblaIZSﬂ)?SlypéptSEQ thM)lQ\Entlon may be
systemlg%%terfe gctjrlg%%%ra grég%%laé chzﬂ\yzseE y%‘ Lj8820§ anQ%Pgﬁghf&hé%ﬁnulatlon
that act8té AEtsln @e 4dtive dese brtheaity af inmlﬁnta:tmmpr i Si ng a

conservative substitu
InpPng nhpdinmeglie @ fgrrlqala an ggr L'Mcs)% og@q %ﬁ&%@\gg?gent that
decreass@ht LBifbElve coatdrmeition loddnvé]eht)cad@ns;fpaﬁlf@drl@ cN@Jum andrinagnesium.

For exgglégf [ggp\lt@j(s)ssélu%g%%&'%g& dEEI?At (‘())r 0 ag qﬁqlﬁg%délgvh%f‘e citrate is

preferr%igﬂhf@ c@ﬁd:éﬂﬁraﬂoﬁ of é@at@fwnBE@allijé\I@bﬁQabcmm rh©1aml‘ds 1to
0

RE)CQI@{JO%{% ﬁ?? t%p%eﬁt l{%e ?vgn 81an éd}'r%n%% EeQ rll ll-:)omblna’non with
each oﬂh@k dé? tﬂe)i @an’JrBe ekeSRcdhbiNaicDwitaoineo kacwa $ompbondls6(eqj perforin,
anti- mﬂgmnpﬁ;orgcqqggtsl a?wgg)lgﬁcsagt%%b Plﬁrm@c%@lcagg% n%?"tdhg ?mpounds
may bé ‘édﬁ%lﬁéreaﬁﬁ e Ik 28 th5|r p'ﬁb&n&@iuy@a&lptaad:epiableci;aismmsa following

npri sj n%f an am np acid i.ch haﬁ at | east

methodsGu AT PG aeT oty eaen PB IRy | ot
Forashl BRYaldend,i the, campbeast c@b%e deed idigne at iheasbination with

cppro i p e, i, G e ey e RSBl i
converﬁghﬂ%dg%gﬁ shich @34190’[@&% OSE?HlItBIS Nlﬁmtdrstazlrdglﬁi ovopataiodstartht with binders,
such aémcw@tag@pdgellflqsg Egﬁ‘tg‘clpsesgaci\{ VREY ac%j:la %rﬂosgr dgl\% ?a’tinS' with
dlsmteq{étd?éa m§l§? é@cgiﬁﬁ 1sﬂa?ch zgﬁtﬁf@ staios orl sbdiusbecarboBia@thylcdiGtose; with
st SRR S b i B, kg aoens
mmsteNQg %@ents, preservatives and flavoring agents.

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

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

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

agents, emulsifying agents, stabilizers and preservatives.

-40 -



amno acids 1 to 45 of SEQ ID NO 22, amno acids 1 to
49 of SEQ ID NG 24,amno acids 1 to 44 of SEQ ID
WOEN08097100 am no acids 1 to 59 of SEQ | D NO 28PCBDKIH6/000155

POXNERRBE, 4% E’Jm;‘}&ﬁn'dg]\l\é C\Q']-h&{i:e fngo 5‘3%8 ocd#ig?%lgéaigw% with a variety of

nucl eot'i de sequence
basestqhn@ﬁe@ale%fwnqu haseasr wabf—eolabbybwadeﬁhenzﬂmmuhdghaf the present

mvent@hlc!&'PgJ% n"uhl?%‘é%c ﬁc@@eﬂé gUF?ﬁJ \@}t&&t l'age flt?&téﬁg?}n@ﬁde vehicles
such aspepqop butte carhgnwacsgs Ade polyBthykeoe 28/tolsf wBIER) nhdl adbdly temperature,

t é‘é‘@lldﬁfé I Eé 7 of SEQ 1D NO 7, nucleotides 151
yerar to Ha??o% @’B;eﬁﬁﬁa nucl eotides 118 to 255 of SEQ

Ymt thsggq forog | feotdrale or 1re8tat cadBﬁﬂstnétuoSE@JctrD MNOsydPs, elixirs, and

s AEHE405% Tl i, 359, BB oo L GAHE ot

tablesgpanfylptaat arosuppositept codsing 18 preveRSmina SEthDoNBeZ&omposmon

contalmmqlb%%ggggssto@é % é%t?m&agre%:hg Plé\ﬁ ?Sgrgga Zlgﬁ b‘o% forms for

injectiqyt orSE@\;qDommrms(matlQm m)aya:ouqnmrpda éreectnapound tof #edprebent invention in

o cofibtod e BBIPEP A, Y PR by o euscn

acceptalwem@rr@r SEQ I D NO 10, SEQ I D NO 12, SEQ | D NO 14, SEQ

P S L DR g TR ey RERaLR B 22 mons are

I
formulqat,eg micrespbeest slabs. e. M’thlhft)@lgcmiaale achonbibylegr@dadie @olymers.

For erFhl )60%9%@% &éﬁ%lc (gx\fh@?:%h BC' Sr&ﬁ a%%@quge N@lyﬂ?r%nat is well-

tolerat@;EQy te heat. 1'I2ne igEd@nt Don@irday thEEQtiM ol Iblyp8h@iddof the invention is

placedNka%(ggg% kR ]L\;% ﬁ%n&%’ﬁ%l ?(b h%,ﬁ%é bogg&%{s%)%tlo& offql venagent is

increased r\@mﬁ%toc’fbﬁseﬁmtf@fme no aC| ds 1 to 49 of SEQ ID

ngt%nﬂaﬂfw&’og‘%%é q%rrhotag ué%d ?1 e:rh 853 [EOQWSE@WOQIS@E% y%’ts suitable

as unitqry gosageisnior duimds dnd anitrtal lubBELS, Ie@cmltldbntaimh@% predetermmed
acids 1 to

quantn Eif @?B%Réfd 4(52 tRé %r%ognam g@oimlceza’&c%%&gfn %E@TPB”T[\E&"C&%G”" to produce

the de%lm resfest ino@s@cuafmmmma p@ﬁ@a@umnyb&cemmle @lilaghtdsardiet & vehicle.

o ARSLER B A5 ) e Ay Sk o

compoded émployed and tbé eFEC ld:béd@cﬂlﬁved:)ranarthé@h@ﬂh@kﬁ)d@lnérﬂlé%ssomated

10. A polynucl eotide conprising a
with tthorﬁERtHdg seﬁ%’ence whi ch encodes the pol ypepti de of

Tzﬁlﬁymmecelmlcaliyrraccbp%bldbxcﬁbetsp@byhﬂlael %Hidléb% &fjuvah®, Marriers or

dlluentéL reh@giil@gae\% Cl%g & Q@? tthe QH%’%@C}&}F&%E lca@Eéj:qqgtable auxiliary
substalm@sg sucgEags pB aﬁcﬁnﬁng QEQ Hubehiey derﬁEQohxlat)P\@jjﬁstlr@E%ér% stabilizers,

wettmg'\% wﬁgﬂgﬁwf%%")ﬁ%@?%éét% gEQS:EB |N8 &l70 25, =Q

Typic@RQsheINOr 2ysteinit admiolstratien mmgamrtonnoql ®Ptd 18 milligrams per kg
weight gg?ﬁ%%‘??gﬁﬁ%ﬁsﬁra E%OA y;))ﬁc% Iggs%gg%]asyl t?et Bng ta%ﬁet takerr]1 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
capsule materials that dissolve at different pH values, by capsules that release slowly by
osmotic pressure, or by any other known means of controlled release.

Those of skill will readily appreciate that dose levels can vary as a function of the specific
compound, the severity of the symptoms and the susceptibility of the subject to side effects.
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amno acids 1 to 49 of SEQID NO 4, anmino acids 1 to
49 of SEQID NO 6, amno acids 1 to 49 of SEQ I D NQO 8,
w@einaodaed ds 1 to 49 of SEQ ID NO 10, am no apCTPK2006/000155

46 of SEQ ID NO 12, am no_aci 1.t f SEQ 1D NO .
Some of e speetp spmertinge alp A1 Po@E AR b e e osera iy o over
compodn@l én% AfadBEQetdAniNabkSby dindseoofiskitisn the @ridBy af vty lob means. A

am no _aci

preferegaras = o, g P Re PR s B AR W APALoTEOu s o

TRECSd b Ihsl@salﬁes as aaliiveny achicle lslorhe)mﬁﬂhodfof BEQesDTNOIiR@omes fuse
cl dc n(iﬁthruc r| Si

with the Gl 811G gt SHS @ LD scraiyS I ek g dngacsulary. The
hposom'é@raﬁ?e Gﬁmht(ambd S gostacesitt thet cedis If@'C&tufﬂdTEB’]t pirredfoc fusion, aking various

peptide in an e ssonhot
means QBN ZAOEX SIS 151U PO RS PG i fRen puong, aspect o the
mventloﬁhC Ilﬁos@ﬁ{é‘st dré Wesighe € k@beradidsbizedAor mdmbanyeadmhls’satlane Liposomes
o b e o UL S s
Sendai Gliidis S ﬂnﬂ@erﬁz@fTWUSSIdﬁg THe) ligivs trhayabengnyausafll combinationi of known

e P L L5 086, EL BB 08 ey
The re%anﬁlh@ mdiwompbe d&)rmalwd t(eb)weuﬁalomeraditﬁctllp&is such as cholesterol,

ype oduci ng the
phOSpheB‘F&g}a@%?‘? cﬂ’gofﬂ%agﬂv g&%e'a? ﬁgﬁﬂH@ conprising (a)
F@H'pt’éiﬁéﬁh!t; NBe AipbSshed; eht procgiures idegerived Ul Kato atlad (1991) J. Biol.
construct conp

ch SR S T S LS RTS8 2B e
are conﬁbi‘ﬁ%‘% 'a‘hnaﬂfroﬂrfé@e BElsRBMhEE N, %Bﬂvdrﬁéntly ecsaligei rngditifewhere the

pepti de. i sol at ed nucl e |de obt ai
otal scige V8 Dhybiedrasng! Bb98gal G bRt BFBRAR U ErTRE didfon for shorl
penodsséfr tlrﬁ@&l“lﬁﬁ/ aBORGBLE0 885, the hfeeis plcid WQ Qrarmediterbdih grom about 25-
gh strin encycndltlons Wléh %nuleot des 15
40°C apg s Frefe repegRDI TR SOUh U CBTFHdbe LoD B (e spieated for
conventdat Neridd dﬂ’c%@odén@ﬁﬁl Yhokn ta®od 7-10f sepE@nt ndObE., further agltated by
nucl eotides 151 to 297 of SEQ ID NO 7, ucleotldcﬁ
vortexing, T MQMEIEhPDEReSTSIed Y 3801 RS04 Enedti Sangals g casing the

voluméd B Mebdt flom NUE k@@t folleedl B3 shéku?%ﬁn@fco@ﬁ@ TRsMREthdd .allows for the
nucl eotides 112 to 255 of nucl eoti des

incorporaton igtophe Iuspenspichigrmiecylar Wﬁ@& %‘BPFH@% 112 to 255 of

SEQ ID NG 19, nucleotides 118 to 252 of SEQ I D NO 21,

nucl eotides 151 to 297 of SEQ I D NO 23, nucl eoti des
Formulationsovith Other Agtive Ageits 25 or nucl eotides 145 to 321

fr Uég% J@ @?3 ject m&ﬁodé the §ntﬁﬁi€i‘3b%6&9éb’ud§§ oL Fhﬁ/entlon may be

; I solating the bri di zi hg pol ynucl eot
fOFmUIc’v’/tﬁd dﬁthewb@@@@armas@mtys%pﬁﬁa@ o0t agtietliany *a%.aa]“mlcrob'a' agents.

Other AGdrtY of ¥rterdSt méu&@tarmge Lafietp ro@@HﬁbIBt@:saaQQhMWh‘% ﬁﬂét él‘ﬂ €Classes of

ving a nutant nucl eoti de sequence, conpri si
antibiofies mtmleu pegicing, et tpesitdlingG. aenishlin M meﬁmg"'ﬂa%ﬁqﬂ"n carbenicillin,

nafcillif®! %rﬂﬁn%@ de fc,oNg A l%@%?%ﬁi&%bl%@d Dy fiE: %Sta l%@ﬂa@e inhibitors,

cephalmo_r_mg @gQ efRaian 1cefazstin |q§pr{|@<|m@,, @E@ngamo gt; gE@apenems
monobla@[a@lg 19amﬁ@%@d@9 2letrac @eED MacrohdesPEQiNcBIYeing:d: polymyxins;

wherei n the nutant nucleoti de
sulfon@'eqlaanwlr@mesclaraﬁmhyp@als| Aetrepidazale; igeeinoamcing trimethoprim;

Vanco@%(bgs%g to 49 of SEQID NGO 2,amno acids 1 to 49 of

amno acids 1 to 49 of SEQ I D NO 6,
Anti-mycotic agents are also useful, including polyenes, e.g. amphotericin B, nystatin; 5-

flucosyn; and azoles, e.g. miconazol, ketoconazol, itraconazol and fluconazol. Antituberculotic
drugs include isoniazid, ethambutol, streptomycin and rifampin. Cytokines may also be
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amno acids 1 to 49 of SEQID NO 8, anino acids 1 to
49 of SEQID NO 10, amno acids 1 to 46 of SEQ I D
WOIN0EA97180mMi no acids 1 to 46 of SEQ ID NO 14, BOI/DE2006/000155

includé%fé Bdlé Df%m@)@aq% %g }nfﬁﬁogng@cg@iai ]p%%glpgg?l%% %E@%IS iﬁ%ﬂﬁgggg’%.gqfinterferon

gamma,rtimer Besrdsis fadter alghanintSEQKINCI2NEIc22, amino acids 1 to
49 of SEQ ID NO 24, amino acids 1 to 44 of SEQID
NO 26, or amno acids 1 to 59 of SEQ ID NO 28; and (b)
In vitre syuthesisng t he pol ynucl eoti de conprising the nutant

e T L —
AU, foae o it o e Ao
el SOIROR AR S B UL S8 L LTS o
using $ywthesizethu raiwallyobcauimgparhinp egptdsdeay aed‘.ub_bt)tuﬂeeﬁmwmﬁmral amino
ol LT SN T N ——
side chaimg heving wifereritrlamgtiye of mrmtimalitim,.a‘mdpﬂhaﬂikfaﬂ?hé tpardticular sequence
o 0 P BB UL B BB s
and thelliitter condi tions conducive for production of the R

Cﬁ)%lrﬁf@a? le'xig& ' ;grb iglk %:overrolun et i poorI e%tsl de. %2. onvenient

fransgent e prant. 89\% DEU3PER feins, gomasisiRg £
functiohaliias tf¢rabrgfdb1gredlch\dets][mailr1@@rgamfcfgeagiidi£ oe @@lfdﬂi;t)ug@?c glr’fﬁhe formation,
co. RSOt odl B3 it LB ot g r
amide fww_pmrsiang_tmi)ﬁkealcti ngt t ge msc(rjg]?! al dcielnl snvvl E)P slnai -

. ept i . . .

BBy B RSP R ooBe e PSR or g

expressiny, \gificic kbowrgorllin@infdo otrse rﬂcﬂecalrlldﬁé& t@ﬁ]rgl?zaceo Théd cysteines can be
' r._human t.

e LT AL, IR0 a8y R RIS .t w1
formingoamigpe pt estersasndef groeps fon famhgdmidks 4Rl t&e flid.n : he
i a_veterinarian or hunman therapeutic ]

TR GRVRRIGSS, By T B pOBRe e Bulistal #eteabiio i conventional

methodsosfpecphlyinanit syothesis. AZﬁsatéJ&%ygfef@bp%r@_d&if tlﬁ&léxp%ressiion host and the
L m i i ny of claims
oo FGHELCLEH AL YRGELAE Sr e oed i ami L EIL T
chromat&yrali0er Bivley perifidatiers tedanigue FoR tHenestqlziratheAsdnmpdisitions which are
VWO <16 <170> Patentln version

e o et R .
75% by@@ight, pRddrablgl lesa? about B5% by Wi, ard 28therddddtic purposes, usually

i qi ' . <220> <221> tnat peptide
at Ieasi'z%gpt(dﬁfoi)% 2\4?%&}71; in JS%ECZ% tozczontaml%ants related Iotolothe method of
preparation of the product and its purification. Usually, the percentages will be based upon
total protein

Animal Feed

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

The term animal includes all animals, including human beings. Examples of animals are
non-ruminants, and ruminants, such as cows, sheep and horses. In a particular embodiment,
the animal is a non-ruminant animal. Non-ruminant animals include mono-gastric animals, e.g.
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atg aag ttt ttc tta ccg att atg ate gcc ttg gca ttt
get gcc gtc 48 Met Lys Phe Phe Leu Pro lie Met lie Ala
whewehdrH1Phe Ala Ala Val -50 -45 -40 -35 gcc apQr/hia006/000155

. tct
pigs or g, G T rEAASS o BPro B AR S HAEOuIRY such =
turkeysQ@nrid dBiskeh&inchudfhg- 5 noR imitezttodireileatchicks dayarg); ybungytaives; and fish
) ga at .gac ,ttg ctg,gag aaa cct ate 144 Ser |lie Met
('nCIUd'ﬁ%g”‘g’?% h%ﬁgd&@galaoﬂ).mp Asp Leu Leu Gu Lys Pro lie
Thd Serm Geed of Clee€ g@na@Ritioggnedrs tgy caapotigdy pregargijon.c eixture, or
C W.C c tgt at 92 0, Ar Trp Leu Cys Asn
Compog'l??{‘ b 9“@?%"% d ra'”@‘?/ bi‘ﬁg alﬁl%éal'-l 15 10 ret tat
It g gﬁ@ac&cgdmggtogmb iavehtiag ehe gatirgigtobigi tpdypeptidg cgetbe fed to the
) Xaa Tyr S s..Leu u g G
animal %g&rh?gte@g sdlﬁta%g;us{{%wﬁlbﬁfﬁéoﬂé% %tt'é\g@ p? Sré\&a’s gg%/
I 8@akiiglilal ambbgienahi,Chg aatirgigtobial pol&g@tkﬂevﬂnabe f&@88inXdwch it is added
o v A28 dyhosTRi Rothls WSk S B e
the antﬁ@&rbbifaf) Polygdpiide %paf&ﬂ?ﬁs At leastcidlYa pomer asndeter@ifed ky Size-exclusion
sc feature<222 -1 = < > The,.' Xaa' .
chromalpgeR D e EXanalRaL2 16 VQaP 1155588 FEBREL Wifua rpaments the
antimicFaA@ polybéptide preparatidd FratTewst 6820, 80 8508&t900082,194, or at least 95%

stands, f He, or, Phe. <220> <221> m sc_feature <222>
Purea?i%)?rm'r‘?‘%y“!%%hgﬁﬂe ' Xaa' at location 15 stands for

AAvall-definebhdntintiddtl p@deptite peeparatiohus edvar@@gedusllor instance, it is
SR R N L X
from irt@dstingTBE contaminadihg | adieert araimi@4bist aoiyl;sepftidesU]lsé tem Asse correctly
refers T&ég?tlcgégﬂfgctg]{af 'é%@ggcgf:ﬁ%%%;éc%ngcénl(f%%llc@%ﬁ? rys]ﬁts, and the
capabifity 9 optRaiking&losage based upon the desired effect.

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

The antimicrobial polypeptide preparation can be (a) added directly to the feed (or used
directly in a treatment process of vegetable proteins), or (b) it can be used in the production 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
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
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,
preparation or mixture that includes at least one protein derived from or originating from a
vegetable, including modified proteins and protein-derivatives. In particular embodiments, the
protein content of the vegetable proteins is at least 10, 20, 30, 40, 50, or 60% (w/w).

Vegetable proteins may be derived from vegetable protein sources, such as legumes
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<222> (43) ..(43) <223> The ' Xaa' at |ocation 43
stands for Ser, or Arg. <220> <221> m sc_feature <222>
W@ 4W)/0971(815) <223> The ' Xaa' at | ocation 45 stBOOPKR@G6/000155

[ L H.e t He a ,
and c{%ﬁhm?éo%ﬁaﬁ%#ég@gfgmp aerltigolf_tE%ofg@gleﬁ‘:\gaq%teawyéegummosae),
Cruciferneecge rChamppTtiacddey dPdoPvadeadl sull @sGay Gban Gheall@pin meal and
rapesée%%'é'rf‘r’ -20 Ser He Met Leu Pro Phe Xaa G u Asp Asp

Leu Leu Gu Lys Pro He -15 -10 -5 Pro Arg Ser Trp Leu
loya parfiswiarTepbodimed, thavsgaisite Yacteid soufde 8 hh@riallfrdmDne or more

: L L Gy Asn Ser Arg Ay Ay Cys
plants é@'{shézﬁrgﬂ—))&@%%a%‘es.%ss%%e%éu%@ep p??,porfgggn.Xaa Tyr Oys
Imanolbes phitisulas pmBbglinkas, tBevedetabl@hprotdm HUrdd lisPﬁ\Qteﬁ_égfrom one or
e S50 A ERRe Al g R s S o
Qthegr pempleteofezgetablelprotein Sl)ces22@ rapedads; anatcabBags.i de
2 5 <400> 3 atg aag ttt ttc tta ccg
Sy %Jaa‘g’éfeér@g%t%%ta%ﬁ?&e{” PHGee gt 4 8 Mot Lys
Gther etanplesuciMegelable prbteinl sairdisaare esreblsasuich @sAalleWviheat, rye, oat,

: - - - -35 gcc atg gca act tct gat act gag
malze @k“)gté‘%ﬁﬁgs%@g“@aa gag gaa ctt 96 Ala Met Ala Thr Ser

Thsmnimicr@ial patypeytide GhnbPrddéd to Bededd b 48UforB0be &%s a relatively

=20, etfa ccg .ttt t gaa gat gac t ct .
e s BB oAbl bt BB s b o tion
animalXepd.Asp ihdle lfenn Gf aninyal Bed adiitives] Such Qis- theCscABE *E8nixes for

; eta tgt aac tgg ttg ggc cat gac ttc ggc tgt ata
ammaq%%ipro Arg Ser Trp Leu Cys Asn Trp Leu Ay H's Asp

IPhduGhgr aBpsctl the prdseht mvaltioncreldtext tot@(tn;ﬁ)a@iﬁﬁﬁ glgort U@ i8%Hhimal feed,
such af SRR el 8ol B oS % Wh Gy 15

ApertZmnshegantiniaobibigeplymptide of thaviegtior!, @it AGiMal RedJGRAGitives of the
inventi&rgkor‘ﬁglﬂ &t98ast Che¥af sglﬁgle vitamin, and/or at least one water soluble vitamin,
and/or at least one trace mineral, and/or at least one macro mineral.

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; andlor beta-glucanases EC
3.2.1.4.

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

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
activity, as disciosed 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
to the feed. Either of these composition types, when enriched with an antimicrobial polypeptide
of the invention, is an animal feed additive of the invention.

In a particular embodiment, the animal feed additive of the invention is intended for
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Gy Asp Trp Lys Gy Tyr Cys Tyr Cys H's Asp Gy Arg
Ser Pro Thr 35 40 45 gat agg tgt 297 Asp Arg Cys <210>
W@ 26080971109 <212> PRT <213> Areni col a mari na <#BODBK4006/000155

being ml\&/'e eh‘@r Ph?crrt)ag L uviﬁérgo b%gwc%ﬁtgdmfanﬁb% c}ﬁig o’é’ée;%d%gevels of 0.01
to 10.0‘70hrmcﬁbbpa‘?d’dmléﬂ§|0.03 tto Brogo;Ghru0.Ato 1% (% umezding g =ddRive per 100 g

er. He Met. Leu Pro Phe Val Gu Asp Asp Leu Leu Gu
feed). Thizds spdn pﬁrémljlargfog REM®SBr o Arg Ser Trp Leu Cys Asn Trp
ThebllEhvingHirs nés-exdilistveGisys Gyexahiptes-df these cbtnpbnentsyr Cys

ExnpbS Shrapg it yi5 S e My Vo S Vet ad et €, .0
vitamin®3y Arg Ser Pro Thr 35 40 45 Asp Arg Cys <210> 5 <211>

Egéglgéloi)wgg'&avﬁ& aﬁr? %% Vlt%’pl&ﬁﬁ?e;%l%@‘lzaﬁé%@i%ﬁﬂtamin B1,
vitamin B2 Sfamin 28 nias@2 fotic aeitl apd pahthetea @ e (gl Eh)D-pa(dienate.

Eggrgglgﬂso at@(%ea%@ebaﬁ% a% %abtggn{s%g z%tﬁ,ér%% oﬁégr %?cgn%lt sgelenium, and
cobalt. Met lie Ala Leu Ala Phe Ala Ala Val -50 -45 -40 -35

iR B Saal e ARSI SRR 002
The nuitionEr @qGreméts ofbitheseecom@MenB5(ex@fplified witrepailgy end piglets/pigs)
ar G b ir A0 BBl AR ot SBREm AR S FhE b componens
should b&%)rcﬂ’dbd |h¢he dibt iniee ccﬁwo@ﬁﬁat&@g imdjeatédyg eta tgt aac tgg

tg% %%gn ? %nL f%% c’qﬁttéve gheéﬁée@ro}% c&pg)régé air%%it Qne of the
mleldub@C@ﬁborﬁe&ﬁs §;§Hb|f@agn ThisletA of WOt 0HBE2780 8t legst argt megarts ¢ither of, one
or morg\rqj, §, c%‘gtgloéég th-drrgé %yf{gug d %Xs’forlfhe %thguall%%teAﬁ 01585 to all fifteen
individual components. More specifically, this at least one individual component is included in
the additive of the invention in such an amount as to provide an in-feed-concentration within
the range indicated in column four, or column five, or column six of Table A.

The present invention also relates to animal feed compositions. Animal feed
compositions or diets have a relatively high content of protein. Poultry and pig diets can be
characterised as indicated in Table B of WO 01/58275, columns 2-3. Fish diets can be
characterised as indicated in column 4 of this Table B. Furthermore such fish diets usually
have a crude fat content of 200-310 g/kg.

An animal feed composition according to the invention has a crude protein content of 50-
800 g/kg, and 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 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,
3, 4 or 5in Table B of WO 01/58275 (R. 2-5).

Crude protein is calculated as nitrogen (N) multiplied by a factor 6.23, i.e. Crude protein
(g/kg)= N (g/kg) x 6.25. The nitrogen content is determined by the Kjeldahl method (A.O.A.C.,
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15 20 25 30 gac gac tgg aag gga tac tgt tac tgc cac
gac ggt age age cct ace 288 Asp Asp Trp Lys Ay Tyr
w@y®6911Cys His Asp Ay Ser Ser Pro Thr 35 40P@E{Dga006/000155

1o, e ot S0 SR TR P o BB AT rome
Washmlgtdhme lie Ala Leu Ala Phe Ala Ala Val -50 -45 -40
N@%o@ %%be@lé(ﬁcaﬁglaa '(Az‘l Igulé%g géﬁhq%%&ggf thLe'NFg guﬁ[ﬁzgtlon Nutrient
requireMehtsGh swhtp nitsrpravised leditiokst 088, yssibBoramiittee: orl$wind GutriforRradmmittee
on anir@%q%rﬁ&)n-r%garlae 1%i$ﬂﬁ$-yr}at|§91§l %sé%r E‘,"mi%(ﬁs &ajt) &}eﬁsgcédemy Press,
Washingtch, 8.8., Gpy 2@y sanfise BUr@p&nyTéIeZﬂ) ERBro0VAsqs f@sﬁ’omitrp Feed-stuffs,

Spelder&%ﬁélge&% fﬁr% Ig}f Qa%grogh %ﬁ'ﬁoﬁp g@%lo lequ@ <5{g{>be§95en, The

Netherléhwl@@g%:hl’Wdlnﬁﬁ’oﬁé’é%O& loeR@d bv,GSgerdagsn. (IBN 90(72853-12-5.
> < 1> s

Tﬁésé} %@Bf calétegégfz-;gl(:@gbavall%tigﬂh éé%gé Spgta % agl 5%301 complete
animal Ylegs fst@lditfged@bh tif gasi & fged tablas sgxca %t\teegedadq‘abe@t%M@egevens
over gy ArordI v SrEln gl ol et AP Tfcermicecen
CentralMdev@agerb0eag] RUWN@@G wa p;xa@hg;m ¢SBN 96- 7&839-!\1’&7 Al a

! Gepats S BbgimGhl 65 B8 68 ot S hltehih comans
least ofid GeddtablgBebtcinar priteiatourtd 4s Jefindd abdvet Leu Pro Phe

I%%gll ?ﬁrghﬁgar@%@ar{' gtlﬁblglai%eﬁj; ttlg't%/ %ngéqj T?g? c&ﬁfpo{sﬂ'lgn ;Jogctﬁgcmvention
contairksgd-88¥ambe; Bne/oANB0SE sofphpm; endQy 0-76% Whigat,Laend/@ §-70% Barley;
and/or H%Sé‘ygégtsggﬁd/gg%A%}ogb%rbrége]ﬂi g%d]lgrg(?-tl 8&%583‘8&3};6161 /c(J:rtCQZO% whey.
Animal diets can e.g. be manufactured as mash feed (non pelleted) or pelleted feed. Typically,
the milled feed-stuffs are mixed and sufficient amounts of essential vitamins and minerals are
added according to the specifications for the species in question. Enzymes can be added as
solid or liquid enzyme formulations. For example, a solid enzyme formulation is typically added
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
amounts (dosage ranges): 0.01-200; or 0.01-100; or 0.05-100; or 0.05-50; or 0.10-10 - all
these ranges being in mg antimicrobial polypeptide protein per kg feed (ppm).

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

The same principles apply for determining mg antimicrobial polypeptide protein in feed
additives. Of course, if a sample is available of the antimicrobial polypeptide used for
preparing the feed additive or the feed, the specific activity is determined from this sample (no
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Thr Tyr Cys Lys Leu Leu Gy Asn Ser Arg Ay Ay Cys
Cys Ala Ay 15 20 25 30 ggc gac tgg aac ggg tac tgt
W0 a®ehguicas gac ggt cgc age cca ace 288 Gy ABQI/DKP006/000155

necd to NGl T BIR R ePova s RE TRy Ry Eofbesl g agffvel”

<212> PRT <213> Arenicola marina <400> 8 Met Lys Phe

Phe Leu Pro lie t lie Ala Leu Ala Phe Ala Al a Val
Signal PSBt'd‘?lB“dEGW%' a Met Ala Thr Ala Asp Thr Ju Pro

TN@bre@th iRvéhtich Wisal r@la@suo hnadeic3@id Anstrats Semptisieg kefene encoding
oty S a5 AR D s o Sgupotes
1 to 573%9 sES@ Igl MOQY SSEQ &D- K013, SBEQ IDhNOTY,r SERSIDLD: Lew $EQ ID NO:9
encoaia § g erpcmcinatho B rBfSasRi 8 8 ¥ dEa 7R3 B o nose
SEQ IDSﬂb é;rsbr_l\% i) 21\%84% S0 H&srloﬂcrcg n@l@oﬁ%gpuﬂe&aﬂsmzamo 11 or SEQ

< > eni co n < > <L
ID NO:{E proodye s Gepbash!Gp SPESIIT BBt aEe0s 733 1 119 O SES Fy NO:12 o
SEQ 161@?;1?3%%3@01[{2@% ’pw%e;ifr s%@ﬁa NO5TE), SEQAD7N©4(0or SEQX P NO:19
aa C
encodlr@:@ %ﬂrteﬂ Al acgéﬁsq‘ﬁaeofl;a?@ﬁg%%lg §9 ttp qK/gqcfaSré(éthlglg&) 1& SEQ ID
NO:18 & t%séitl@o%@ -8t audiadtideB O %563 4P SELD IOt ergodingct sigedl peptide
consistppr aningagidacg o8 ok I §R72 870 s | R 4o no2s
encoditgH srg%gl p%’ilde%gnél@tmgaift%nﬁgcga@%ﬁ—%ﬂ -32 bf YEQ D0 @&t nucleotides 1
o daaa CC at e t Le
to 63 OPREQURI NG 3b S dmgpa 2igtp! pepl ‘EP”E&e?rQ“@Pga'ﬂ' 4§ 4§ -2 of SEQ

ID NO QSC o HAcIE8RIcE IO tEH@ of SEQRHAE N(UR7 ehGod)t acagnal peptideeconsisting of
ata 192 Prao Trp Leu Cys Asn Trp Leu

amino @193 ﬁ%stoAgZ, o SEQ @w%g Ser

and a second nucleotide sequence consnstmg of nucleotides 58 to 150 of SEQ ID NO:1, SEQ
ID NO:3, SEQ ID NO:5, SEQ ID NO:7 or SEQ ID NO:9 encoding a propeptide consisting of
amino acids -31 to -1 of SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8 or SEQ ID
NO:10; nucleotides 64 to 117 of SEQ ID NO:11 or SEQ ID NO:13 encoding a propeptide
consisting of amino acids -18 to -1 of SEQ ID NO:12 or SEQ ID NO:14; nucleotides 64 to 111
of SEQ ID NO:15, SEQ ID NO:17 or SEQ ID NO:19 encoding a propeptide consisting of
amino acids -16 to -1 of SEQ ID NO:16, SEQ ID NO:18 or SEQ ID NO:20; nucleotides 64 to
117 of SEQ ID NO:21 encoding a propeptide consisting of amino acids -18 to -1 of SEQ ID
NO:22; nucleotides 58 to 150 of SEQ ID NO:23 encoding a propeptide consisting of amino
acids -31 to -1 of SEQ ID NO:24; nucleotides 64 to 120 of SEQ ID NO:25 encoding a
propeptide consisting of amino acids -19 to -1 of SEQ ID NO:26; or nucleotides 67 to 144 of
SEQ ID NO:27 encoding a propeptide consisting of amino acids -26 to -1 of SEQ ID NO:28;
wherein the gene is foreign to the first and second nucleotide sequences.

The present invention also relates to recombinant expression vectors and recombinant
host cells comprising such nucleic acid constructs.

The present invention also relates to methods for producing a protein comprising (a)
cultivating such a recombinant host cell under conditions suitable for production of the protein;
and (b) recovering the protein.

The first and second nucleotide sequences may be operably linked to foreign genes

individually with other control sequences or in combination with other control sequences. Such
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115 10 get tat tgc aag ctg ttg ggt aac age cga ggt
ggt tgc tgt get ggg 240 Ala Tyr Cys Lys Leu Leu Ay
WAWeBeTI1IArg Gy Gy Cys Cys Ala Gy 15 20 25 BOI/DEER006/000155

ac t aa a tac tgt tac tgc cac gac_ggt cgc age
other cgr&tfol gg&e@ggs %ge),d%:ﬁb BURIYs A@#sqmed@%llqywhwm gignal peptlde

t
PR 95,50 e Sy B i s

POS“IO%&M%?Q%%@@N&@ tquetinysyef spprotathand e sigealipeptide regipreis positioned

next to Mearkifd tetrin RN thd ﬁrogleanc}éé\ie gioRO -45 -40 -35 Ala Met
Ala Thr Al a Asp u ProVal Gu Pro Qu Gu Gu

The prately may bez@aty@romh%temgou%ao P BoghtrellyaThestermngprotein” is not

meant Hﬁ@ml‘e@;bf%\?g a%%éctfﬁe@tﬁ oftHe eRgzédedlprodécthnﬁ @{_Igefgi‘:ér qcfognpasses

peptldei,ool)qogen’gqescﬁgd Lgfgtep_@u g@, tgy'@, ppxgtelrgealswcgnpa@e; @psor more
polypepﬂ?ﬁés Ropnbided ¥ fath 3Re IhcShaH {1 %%g\gyéls%clude hybrid

% Hs Asp Gy Arg Ser
PO'YPGF@%S Q§‘>°(1"5!P®£1f>0%@&%m>ofomrtlalzgesompme polyaopie: seduences

obtame&&?&g gﬁ%ﬁg t@?&fﬁe@%@ r{)t]e)(ns wﬁ&%%)oorfezég?oﬁg;f@y be he derologous or

native tgzt%g 5 Pm@ f\{rﬂm;mqqdeaf@tu%ly Qy@grrmgealuadja anﬂgengmeered

g 48 Met Asn Gn
vana‘uoﬁ§th_ﬁ#%rgbbl_\gegmggﬁOf@dcpr%ﬁ‘S%hg hg6rid hofeid. 0 78 MEL Ao

Preferablyothepgrofpin ig@e hgtmongcer wryiant dhereef, enegmgareagator or portion

thereof%@b@&?orgﬁértl%ﬁ Bhégg? é‘na%pgr@erA' 1A aTHBr ;?r%feﬂgﬁéép%{aﬁl{% t6lein is an

oxndoreg%a%grgs@?erg% Rydiolase lygse.t @gr’rpgq,set o lgapet gdnaam even more
preferretdgispgé!t thypﬁot\éiﬁ' is 2R ranﬁnébe%ﬁ&’as@ ngl'age Ao AyhralePcdSxypeptidase,

rp An
catalase cellulase, chltlnase cutlnase cyclodextrm glycosyltransferase, deoxyribonuclease,

esterase, alpha-galactosidase, beta-galactosidase, glucoamylase, alpha-glucosidase, beta-
glucosidase, invertase, laccase, lipase, mannosidase, mutanase, oxidase, pectinolytic
enzyme, peroxidase, phytase, polyphenoloxidase, proteolytic enzyme, ribonuclease,
transglutaminase or xylanase.

The gene may be obtained from any prokaryotic, eukaryotic, or other source.

The present invention is further described by the following examples which should not be
construed as limiting the scope of the invention.

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

grade.

EXAMPLE 1

Preparation of cDNA library of Arenicola marina

A cDNA library was prepared from A. marina gut. PolyA enriched RNA was purified,
cDNA was synthesized and the library made according to standard molecular biology
procedures. A detailed protocol on the general process can be found in the examples of
international patent application WO 01/12794. Vector used for cloning was pMHAs7i. Plasmid
pMHas7i is a derivative of pMhas5 (see WO 03/044049) in which Sfil cloning sites compatible
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gcc cac tgc tat etc aag cag tat gac agg ggc tgc tgt
ggt gtt gga 192 Ala H's Cys Tyr Leu Lys G n Tyr Asp
woe@o@@piCys Cys Gy Val Gy 10 15 20 25 gaa cRCI/BER006/000155

aa tgc ctt tgc.tac t ggt cce etc gec
witr s Geedaten iPlusareast n e SRR ool et tig ERINott human
aldolas&CDHNA @adn@éht& RindiaTapk@ (CRIntaiHl wh Clonad e %ezééom Elonlng sites
r 45 <210> 12 <211> 85 <212> PRT <2

of PMHAS, FRE Spsile Fivemid4pibas copinadhe buman AGiowse CONA Tanked by the

approp#}@ﬁcb S\ﬁ/ﬁfﬁtés%e&’éd fa‘ché)n‘n‘@' SMART‘é@bptMatcm\ﬁ@ 30 25 Al a
r a

Pegngredion of QMHE@%I foq@on\ygg oggPNegs nTl)ﬁr @c@ruvqg rgst&p&d@nw Sfil and the
plasmldegIél Qﬁﬁflé@ Iﬂ'ofﬁ EheTraRjon% @éértﬁﬁpa Srosé éel %l@ét%dﬁb?es@’sr he band

Leu Lys G n
containg the ez PpprEicas wrgtﬂev_%g Cﬂﬁ%’rre@éme@@e&%au@o@% s
Gy Gy Pro Leu Ala 30 35 40Asp Ay Cys Lys Ser 45
<210> 13 <211> 255 <212> DNA <213> Areni cola nmari na
EXAMPLE20> <2 2 1> CDS <222 > (1) . . (2 55 ) <22 0> <22
Dlscoveh/ Bf FeQRRRENIRpidLEmil by sngnal {8Hind@AHs A<%?a3'l?13 cDNA library

pepti de <ZZ2Z2> (113Q) . %& <4UU> 15 at g
Ae@QNEtréa%mlg Raok V\ea'o‘gpliepgr%it @0@ gee t@tﬁbtrgesfognaﬁtatc@ thg original

cDNA- M‘laé—ﬁ’%c@rnlgbﬁéh lah@ s‘ﬂgl‘él kSbpddhs bELLribeH iY! %O’Aﬂ)ﬂﬁéﬁ resulting in

gca aca git acg gca cag t
381 Se%te@C@ﬁ@nt@ﬁc gaa age gat gtt gat ate 96 Ala Thr VaI Thr

AN §B1Gc8nt%§r weRY uﬁ%Beﬁ@éhtIgg:as?@& AP thi lre R éhﬁyze%o One contig

tt tec caa tct gaa cag \@?c cag tgg tgc'tg
(ZY151§5@ ﬁ@@e edogtaghe 2gig olggy @it l@@wneautlrmcrpbhlgpolypeptldes

(defensﬁ |ﬂ<eTF>&y5%‘ilda_§)P T?gudgrr \{édss&y%%d@%s %rn%dlwéaﬁgsgrtl ?ﬁﬂc (SEQ ID

ttc aa gat 'aac ggc tgc
NO:6). ggg 192

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

EXAMPLE 3

Construction of an Aspergillus expression vector for Marinasins

The cDNA encoding the predicted mature region of Marinasin 1B (amino acids 1 to 49 of
SEQ ID NO:8), Marinasin 2A (amino acids 1 to 46 of SEQ ID NO:12), Marinasin 3B (amino
acids 1 to 48 of SEQ ID NO:18), Marinasin 4 (amino acids 1 to 45 of SEQ ID NO:22),
Marinasin & (amino acids 1 to 49 of SEQ ID NO:24), Marinasin 6 (amino acids 1 to 44 of SEQ
ID NO:26) and Marinasin 7 (amino acids 1 to 59 of SEQ ID NO:28) were amplified from the A.
marina gut cDNA library and fused to a DNA fragment encoding the Plectasin pre-pro region in
the following manner. 10 ng cDNA was used as template in PCR reactions using the
oligonucleotides listed in Table 1.

Table 1

Marinasin1B-F | 5 GGATGCGAACCAACTTCAGAAACGTAGCTGGCTATGTAACTGGTTGGGC 3'
Marinasin1B-R | 5 CCCAAGCTTCACATGGTGTATGGTTGATCTCTCC 3
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Ala Asn Cys Phe Phe Lys G n Phe Asp Asn Qy Cys Cys
Ay Val Gy 10 15 20 25 gaa cac age ggt aaa tgc ctt

WO g@etgmiigac cat gga ggc ccc etc gcc 240 G u HPGI/BER006/000155
Ay lys CQys leu Cys Tyr AspHis

Gy Gy Pro-ley Ala30—
Marinasia2A4#0 g ECABCEANCGRAG TEGAGABACATGCH GG THE TAREABFGCAGATGT 3'

—<210>r14 <211t |

arnesatts | 4 AT OO T BINBCE TEACP R WL Lous Lew vl
Marmasrﬁh@-F' i & @@@A@A@Cﬁ@%@&@mqmewcGWpTG@mATGT 3
VernasnBO RULP S PG aOR CEPOABMC AP TROACERE Cve Trp G
Mannas@&% Se ‘5 é&mé@c@AA&MbﬁcﬁémésmAf@@C(E’I‘@Tﬂmd-m@GATGT 3

J.J LU LJ \JU

MarinasitR Sa5 @QA&%TTwQCé@Té}éCT?TG%éGWs Gy Gy Pro
Marinasppl | & GOARRCEBCE AT EABRAAEBTcBLB R STEAE T T ATABTAT &

MarinasfﬁB@!ﬁ > 613 CCAARBBIAGIIBIFCAZPESATTAR T de <222> (1)
Marinasiaf oy $ﬁ§¢'@c§ﬁ§#§§m§§g8E:Bkb%ercéfé%ﬁﬁ?&)eGT1( £9°)

aca ttg

Marinas@@®R 0t|&' ¢¢GA&3©TH@G@83ANE&TIAVST(ASOTCT'EA3‘N Leu Leu I\/bt

Mernasir i ol AP CACPABE BT O TGIE TR SRR e gt
Marinasﬁn@éh 96 %@CMC%CMTO@T&T&ACEGQAA@U Asp Gy Asp lie

a—Val—Ser—26—15—10——cag—cca gag cag eyy ctt
tgg tgt ttc gag tgg tea tgt gat gtc aga 144 G n Pro
5 ﬁhUI éﬂéacﬁr;gmﬁe&tF ampRQeg. Maenadind BFF mn8dvlarbasinABgRMagre used in a

25 yl reg@t&n v&pr’gﬁ thélo g;gangalggggfg&igglggeaéyf %ﬁgﬁ]gggﬁfér%enaturatlon

at 94°C @ Asmutes,\35Quele€ys PAR/ wea lcaf@ed dbit WItAsthe f_qulgwmg program: 94°C for
15 sec and 60°C for 60 sec.
The Plectasin pre-pro region including the 58 bp intron (see Examples of WO

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

Table 2

PlecBHI-F 5 CGCGGATCCCACCATGCAATTTACCACCATCCTCTC 3

Plec-Mar1B-R | 5' GCCCAACCAGTTACATAGCCAGCTACGTTTCTGAAGTTGGTTCGCATCC 3'
Plec-Mar2A-R | 5' ACATGTCCACTGCCAGCACCAACCACGTTTCTGAAGTTGGTTCGCATCC 3'
Plec-Mar3B-R | 5' ACATGACCACTCGAAACACCAATGACGTTTCTGAAGTTGGTTCGCATCC 3'
Plec-Mar4-R 5' TCCAACAGGGGATACGTTTCTGAAGTTGGTTCGCATCC 3'

Plec-Mar5-R 5' ATGCCTATGACAGGGCCGGCCCCCACGTTTCTGAAGTTGGTTCGCATCC 3'
Plec-Mar6-R 5' AAATTACACGACCTGCCACGTTTCTGAAGTTGGTTCGCATCC 3'
Plec-Mar7-R 5' CACACATCCCACCACGTTTCTGAAGTTGGTTCGCATCC 3'

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

The PCR reactions were separated on 2% agarose gel. Bands of the expected sizes for
both the Marinasin cDNAs and the Plectasin pre-pro region were isolated using the GFX DNA
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15 20 25 cat aaa tgc etc tgc tat gtg agt ggt ggc ccc
etc gcc get ggc tgc 240 Hi s Lys Cys Leu Cys Tyr Val
w@EeroM1E y Pro Leu Ala Ala Gy Cys 30 35 40 BCT/DEQ®6/000155

gaa gtg ct 255I|eAr u Val_Leu 45 <210 1
purifcatigs KESIBTBRA L 2E0Sr B (6] H AR HEET S4B ER Tye purified
matenalféﬁd% lhée% Emerhsluté-ﬁ# ¥abn PR Lsivig \fad Méaaéralforla}med Yéiler and the

Marinasine [pVeI%® GGH Lo0yalor SMam 3801 - o e o Y ERE T o
Marlnasﬁ‘i B-R-8smdihed With ti?é‘%rdaublt I Rle&BHI-IOBAd ASdr- MaH BQRgas-témpllate using

PlocBHIdS gndcHiaraasin 158 cEipriserl S o) e3gy e F 898 Kgs: gphesinB-F
and Marfﬁ%&m%k)@é’re'?fs@d e 28l @ rébdtioviBluR¥s witl) tHEDEAShndi igFitlelity PCR

oo B ety S 7 s S P carod

with the ?glmﬁnéf arhl 94908 Rirl MEsec2drdd 6090 for- 6d 680. THE2OCRI82dtons were
e <222> (112 <400> 17 at

separategk @ gégaqqr@sew@ Eﬁ@dSc?f)gthétegjzss%d giees sﬁ@dg?%gﬁﬂ%g%ig%g%”“%i"

fusion c%ruk&%&%ﬂs&l‘a@dﬂ%ﬁn L deu DM plisicatioy kV@Amé}sﬁaM’c)laccordmg to
30 -25 gca ace ?tt at ﬁ%ca ac

the maneiaatug%rts rgg@cgth hatf&ag@lgatsg/vﬁfe gtaestesdvigebany | gt g'\%ﬂf' Yiieh cut in
the ovel’ﬁlaﬁgs:r lﬂ{troB[JQedé?g tg\g FP(?; )brlﬁﬁ%fs 2’2{% t @st@lﬂ?réﬁ*hen‘ﬁ@ﬂzver@@solated and
c
cloned Imt@éhet gxprg%ﬁdorg@lasra@gp%a e @%NOA@%O%‘&R’g)p
Cys Phe Qu Trp Ser Cys Asp Val Lys -5 -1 15 10 tgc

tgg tgg teg cat cag aac ggc tgt tgt ggc gtt ggc gaa
EXAMP'agér aaa 192 Cys Trp Trp Ser H's G n Asn Ay Cys Cys

Expressighlof XirinGbiMls {d Asdes@indys 15 20 25

The pDAu109 based Marinasin expression plasmids were transformed into Aspergillus

oryzae strain BECh2 (see WO 00/393229). Ten to twenty transformants of each strain were
re-isolated twice under selective and noninducing conditions on Cove minimal plates with
sucrose and acetamide. To test expression of the Marinasins, transformants were grown for 3
days at 26 degrees C in tubes with 10 ml Dap2C-1 (see 'Media' in the Examples of WO
2004/032648). Expression was verified by Maldi-TOF and SDS-page of culture supernatants
on NuPage 16% Tricine SDS gels (Invitrogen) as recommended by the manufacturer.

EXAMPLE 5

Antimicrobial activity by radial diffusion assay

The supernatants described above in Example 4 were analyzed in a radial diffusion
assay following a previously published protocol for detection of antimicrobial activity (Lehrer et
al., (1991) Ultra sensitive assays for endogenous antimicrobial polypeptides J Immunol
Methods 137: 167-173). Target bacteria (10° colony forming units (CFU)) were added to 10 ml
of underlay agarose (1% low electro-endosmosis agarose, 0.03% Trypticase soy broth, 10 mM
sodium phosphate, pH 7.4, 37 degrees Celsius). Suspension was solidified on an INTEGRID
Petri Dish (Becton Dickinson Labware, NJ). A 3 mm Gel Puncher was used to make holes in
the underlay agarose (Amersham Pharmacia Biotech, Sweden). Samples were added to the
holes and incubated at 37 degrees Celsius, 3 hours. An overlay was poured on top and the
plate was incubated overnight (LB media, 7.5% Agar). Antimicrobial activity was seen as
bacterial clearing zones around the wells. Living cells was counterstained by adding 10 ml, 0.2
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cat aac tgc etc tgc tat gag agt ggt ggc ccc etc gcc
get ggc tgc 240 H's Asn Cys Leu Cys Tyr Gu Ser Ay
w@ReoeMTieeu Ala Ala Ay Cys 30 35 40 att agg g@nngmg)ﬁ/oomss

10> 18<211> 85 <212
M Vi 3 sDiRp it a7 e PLsBUETRACIER (g ides Triarah! blue). Al
standafich prokaeolsl leaveNisenldesclised Maéwlﬁéra (gaﬂnbm Vﬂlsc%énd ﬁ!ﬁma’us 1989).
An eleGHQe AR §1HRdn,, T ifelorel GrolMiinfblon Teipte Bes clkaind panes, which
are mespre@ys titheedBbst 0Tt Prrbahd Qubtratsed Weldidvister Bf thb rfol% THR results are
shoun & ok of PRIo g 25 "94 e (IGh Foansnoniratsamples (Table 4
agains(G yanGe of Rrsosteains:Al a Ala G ysg}/szig BEES)NiO I;lg>Arg Gu
45 <210> < > < > <
SX?aer ERrou3 slpiiES gﬁ%ﬁ@é > CDS <222> (1) .. (255)
Stﬂﬂ@lacsélﬁlkzaMG;_B?Rmtﬂﬁas)ZZD (1) ..(63) <220> <221>
tide <222> ét:‘- 55) <400> 19 atg aag aat
Sgr%étc'gg%cogw OlpesT ‘?I(f( éké%éétt gcc gtc gtc gtc atg 48
Bsellud yubtifs ATC@238%7) Vet Leu Met Leu Leu Val Al a Val
ce gtt atg gca acg cct

Val Val Met -35,-30 -
Eé’fééocé’ﬁ“sgﬁ%:ceg’{o%’ﬂ’s @%@7 t tac 96 Ala Thr Val Met
EAtleerithia doli (ATE€C1863B)3 Yy Asp He Gu fd? :/al Tyr ;20

15,-10 cag,C gt cat tgg tg gg gaa tgg
Ag@gtotba?te ’tr‘a’i%’g @ggcﬁ%% nPro dudn Arg Hs Trp
BayimiaTahpysahthefii pATOC11363) Asp Val :—\r? -5 '1“1 5 10 tgc

cat ,.e c tgt tgt ggc g ggc gaa
Ptggagd 5&%%3%”@?9"5’&%”%?{?4%3} H's Arg Asp Gy Cys Cys
Cth;en\‘.{ahoer}‘/ séinpleé&ﬁed-wérfékﬁnea bezﬁreéiéﬁat%ﬂc?ftﬁﬁ mfe cBltdre Supernatant
o

with 2. I 1%89,/061%A %%d rggfsp%ggloﬁ to? the pell%ted pre(c::lplta(‘:’te in 450 ul resuspension
buffer (100 mM Tris pH 8, 100 mM NaCl).

ST QDT Moo W

Table 3

Radial diffusion assay results with native culture supernatants of recombinant A. oryzae clones
expressing Marinasins. 10 units in radial diffusion assay correspond to 1 mm diameter clear
zone around the 3 mm sample well.

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

Table 4

Radial diffusion assay results with TCA precipitated culture supernatants of recombinant A.
oryzae clones expressing Marinasins (100 x concentrated). 10 units in radial diffusion assay
correspond to 1 mm diameter clear zone around the 3 mm sample well.

Test strain
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Asn Asn Cys Leu Cys Tyr Gu Ser Gy Gy Pro Leu Al a
Asp Ay Cys30 3 54 0 att age aaa gtg ctg 2 55 1lie
waenchya1d/al Leu 45 <210> 20 <211> 85 <212> PRECHRK3006/000155

Il‘\\i‘eiﬂliﬁﬁ frarihaa 4 n n Q_A t l v I\c—n |43 Thr “'lei
Leu Net| Led Leu Bal| AG Val u_/al V&E Net F 35 -8 -25H J

—Aa, Inr| Vi t/—\|a|r o Te VLS s p
Ma”nﬁ'yé/al T%? -p02915 -%3 € nzgro GB‘E €] nzﬁ\rg H?@ Tr p25 28

; h S al 5,40
Marm%ﬁ?&&lﬁg ggkl i 23§; S§§ Aspayall Azg - > 24 1 s\%; C‘?’jio 39

Maringgm4 Lys| 13420 281As AQn Cy82Leu €¥s yIO Aiu ger Ay 0

gy _Profteq Ara_Asp| Gy Qys 3035 40 H e Segr—Ltysyval
Ma””aéé%%s <2§g 0113211>2357 <3325 DRA 42132 Ar e%%col a26 22

ri na K220> 224> CDS, <22 1] (252h <220 21
Con@?a_pep 4 ﬁ /225651- (‘_ % Q)b ((72)0_) </2:_|:? fl ?Pnt%l d? O

<222> (118) ..(252) <400> 21 atg aag cca ate ata ttg

ctg atg ctg ctg gtc gcc gtt gtc gtc atg 48 Met Lys Pro

IJ—| H e Leu Leu Met Leu Leu Val Ala Val Val Val Met
EXAM |£6-30 -25 gca aca gtt acg gca gag ccc ctg gat gaa

Usin tﬂ@ﬂmﬁlegﬁ’bnﬂhé F@@éM éé@b% tﬁllé’en-ﬁ a }fé‘i’eng Pr15A| ?OG u Pro

3?%‘@”@%@“@&'?'59}@5‘%'&'6%@619&'@ @@@eltﬁg@ﬂ'@fgﬁ“ﬂ%’t pr@ﬁ@Shmy be carried
out elthbgbnlﬁ‘ﬁ%nltﬁé IM@Fne?S%F Ic@af‘y B’ﬁ Q éaﬂbu@r uscﬁthgm%IIR{ng%/vm-ﬁYlMER freely

Thr Pro Thr_Cys Ser™-
avallablgégfta@r@ pggbagieg dhggurregt vqrgpn @d@MMER 282 fg:a'a O_pyzoerm)%

TR Gﬂ\ﬂgz)réfﬂoék Wfag Hé’§bt§inléd Ledoen §fér wE-¥ndwis PEAR g%ﬁébé{saé The current
ys

cac tat g ta tgc ate
versnond§d°F&M 1@@&@@&@@@@2@& BQE@HE’LM)Em.agdWEAl@ @re\gmallable for all
computéd Blatfbrths¥ém18/§. WahidgonlOMivERYy B 8t. 1baisARIBAIE SchEbI BT Medicine
(http://p?an?.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:
o Defensin_beta or “Beta Defensin”, accession number: PF00711;

» Defensin_propep or “Defensin propeptide”, accession number; PF00879;
e Defensin_1 or “Mammalian defensin”, accession number: PF00323;

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

e 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_ls.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 ASCI files) that could be named e.g. defensin.hmm. A

query amino acid sequence can then be evaluated by using the following command line:
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aga tgc ctg gee 252 Arg Cys Leu Ala 45 <210> 22 <211>
84 <212> PRT <213> Arenicola marina <400> 22 Met Lys
W(Prz(!%,l()i)’/al()ie Leu Leu I\/let Leu Leu Val Al a Val \VeCT/DER006/000155

& hmeerer O fotafndnFPeerss #5520 GF oo G

Pro Qu Gln Arg lie Pro Cys Trp Thr Pro Thr Cys Ser -5

. Wherei%g%:;,elq\ygpgegﬁ?e‘rd; @Cf}é% \A-ir{gqa rqggllyy@n ﬁf%cldy e f% ﬁ? Bt {AéSrormats

recognlz@d?e)yTIYdHﬂMER‘lsSftWa?B peckader o Lys Asp Ser 303540 Ag

I Y SRS GroRi T s0803 58 0P ARd ESAEE s R EatBA 5 11, the query

amino aéia%@e‘rueﬁ%@l?aﬂe@ nbipeszcbiding<td ARspreddnt invepBa). <220> <221>

?Alggpa&%bgi%FF g @;ﬁbe(rgq%@%r&eg ézlga%maﬁ Qt S t()@h? 'ﬁ%gPlta Protein

Famllles“@étalbé@é R idiencitie ReBearch Vol \&g (Datdbage llssved pN la1$zha141.
a Val -50 -45 -40 -35 gee atg gca act get gat act
gag ccg gtt gag agg gag gag ggt gtt 96 Ala Met Ala Thr
Ala Asp Thr Gu Pro Val Gu Arg Gu Gu Ay Val -30
-25 -20 ttc ate atg eta ccg ttt gtt gaa gac gat atg
ctg gag aaa cca att 144 Phe lie Met Leu Pro Phe Val
Gu Asp Asp Met Leu Gu Lys Pro lie -15 -10 -5 ctt egg
ggg ggc egg ccc tgt cat agg cat ggc cat gac atg ggt
tgc 192 Leu Arg Gy Ay Arg Pro Cys His Arg Hs Gy
Hs Asp Met Gy Cys -1 1 5 10 aca get get tgc aac gaa
agg ggg cac agt eta ggt agt tgc tgt cct 240 Thr Al a
Ala Cys Asn Gu Arg Gy H's Ser Leu Gy Ser Cys Cys
Pro 15 20 25 30 gtg ggc cac tat agt gga tac tgt tac
tgc cac gac agt ggc act ccc 288
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Val Gy Hs Tyr Ser Ay Tyr Cys Tyr Cys His Asp Ser
Ay Thr Pro 35 40 45 gat agg tgc 297 Asp Arg Cys <210>
WQ@200629710 99 <212> PRT <213> Areni col a nmari na RADOK204/000155
cLAIMSMEL Lys Phe Leu Leu Pro Leu Met Val Val Met Al a Phe
Ala Ala Val -50 -45 -40 -35 Ala Met Ala Thr Ala Asp
Thr Au Pro Val u Arg Qu Ju Gy Val -30 -25 -20

|£ h

1. A po P s i R e o
represented) byl G-x@)E-x7 ) Asf: QEQ"X@SQ K:i%sof é"&cﬁ(@@%ﬁ%r Ala Al a

Cys Asn Qu Arg Gy H's Ser Leu Gy Ser Cys Cys Pro 15

20 25 30 Val Gy His Tyr Ser Gy Tyr Cys Tyr Cys His
2. The pAlypeSisie aficlaimiiy which ig8datenals. Asp Arg Cys <210> 25

<211> 252 <212> DNA <213> Arenicola marina<22 0> <22

1> CDS <222> (1) . (252 é <220> <22 1> sig_j?e tiq .
3. The patg@ptide pf anyorxeerzf)claam Dsr 2pehish eamPHeRR Fae: g ot 9 cysteine
reSIdues( 121) ..(252) <400> 25 atg aca acg ctg etc eta atg ttt

dgg gtc gcc ate gtc gtc ctg gca 48 Met Thr Thr Leu Leu
Leu Met Phe Gy Val Ala lie Val Val Leu Ala -40 -35

C { eta caa gat ac gat
1 o g AR st 12 coa gt 9o

(@) a waempe AepPging B amitgagy seqgence phich1gs ait?aébQO"gﬂqentlty with:
ggc agg teg tgt aat ttc t
artpd o893 ISP W &Y &8 T Ay Gy Arg ser
arﬁl;ne abisln 1F’£hé9'hf§EQa@ NG:4,1 1 5 tgc cac gca tec tgc ate
arf{fib o338 13@919%%5%7‘:1@ (@9%,90¢ tgc tgt gga 152 Cys His
a Ser slie a Lys'val Ala Gu Arg Gy Cys Cys
ar@ng atlis 15029 jSEQUENG:E tac ctt ggc tac tgt tat tgt

#ﬂg a%\/ﬁl% 1_ellgt49%rsE{FﬂrD %%%40 \C/;al Gy Asn Tyr Leu Gy
amino acids 1 to 46 of SEQ ID NOp12 o y Tyr Gu
amino acids 1 to 46 of SEQ ID NO:14,
amino acids 1 to 48 of SEQ ID NO:16,
amino acids 1 to 48 of SEQ ID NO:18,
amino acids 1 to 48 of SEQ ID NO:20,
amino acids 1 to 45 of SEQ ID NO:22,
amino acids 1 to 49 of SEQ ID NO:24,
amino acids 1 to 44 of SEQ ID NO:26, or
amino acids 1 to 59 of SEQ ID NO:28;

(b) a polypeptide which is encoded by a nucleotide sequence which hybridizes under at
least medium stringency conditions with (i):
nucleotides 151 to 297 of SEQ ID NO:1,
nucleotides 151 to 297 of SEQ ID NO:3,
nucleotides 151 to 297 of SEQ ID NO:5,
nucleotides 151 to 297 of SEQ ID NO:7,
nucleotides 151 to 297 of SEQ ID NO:9,
nucleotides 118 to 255 of SEQ ID NO:11,
nucleotides 118 to 255 of SEQ ID NO:13,
nucleotides 112 to 255 of SEQ ID NO:15,
nucleotides 112 to 255 of SEQ ID NO:17,
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25 30 35 40 tac agg tgc cgc 252 Tyr Arg Cys Arg <210>
26 <211> 84 <212> PRT <213> Arenicola marina <400> 26
woRG06/0pT110Thr Leu Leu Leu Met Phe Gy Val Al a HET/WKER006/000155

n¥alkoticRid 1AL 249 of 85Q-IBNGAB, Thr Val Ala Ala Val Pro
i Val Leu Asp Pro Ser -20 -15 -10

Leu G n Asp Asp As
n@f'got@@& 1\7&&(@50@?9@&“&% Arg Gy Arg Ser Cys Asn
nsaléo%d@ 1(15;% %?7 of(laséaﬁD@/@:zblisé A ?osig %Svlall eGA'yaAgS
al Ala Gu s Cys Gy
nygipotdes 1@!W°?§$°E§éQ%rNQ%§’ Fyr Asp Ser Gy Tyr Gu 25
n88esficd0 456 324 6f S¥Q IBMNT21 06t R a C%%n%%ﬂaéf&ilé’rﬁj N or
<213> Areni cola marina <220> <221> , <222> (1)
(c) a varigpy romphgiag 2 oansesyaive sybpiifution xplstion) and/pe éjseeposf one or
nfotd AminPdcideegit | de <222> (145) ..(321) <400> 27 atg aag

ttg ttc tta ccc ttg gtg gtc ace gtg gca ttt gcc gcce
a@‘t"go ﬁ%d%foi%/gf§%@?@’%\5%2eu Pro Leu Val Val Thr Vval Al a

affio Mids Atoud/el SEEGID M4, 35 9:;: ?tg a;:t ggt Va::g Ng?gTh
cca gtt gag get gag gat gaa g ec ate a r
AP gff‘ﬁis &Qﬂ%?fogl%al%&QJGAl a Gu Asp Gu Val Ser lie
amitd acids t B4RbIOSE@ID fd:st at gta aaa gac ggt gtg caa

g aga cag ace etc gag 144 Met Asn Pro Tyr Val Lys
a%%}?@%ﬁ VQ4@fr§@;ng\Kg1@; n Thr Leu Gu -15 -10 -5 -1

ahir®d dcids Otd 48 ofdSEQ UdNHas ttt ggc teg tgg tct gac ate
cgt acl92nyGI Met s Ay Asp Asp Phe Gy Ser
a"?‘\g"p? SW@Q’@W&)A@% 5 10 15 aac cag tgc agg gat
abrlo ddids T8 44 &BRYW 9@i:-1@9e ttc gga ggt tgc 240 Asn
Arg Ser Arg Gy Ser Phe Qy

Adn Cys Arg Asfp T(gr S
2P S by HETRFQ P Nyidatt ggt etc tgg cag gga caa
abio ddids ic; md@@sé@%#ﬁcﬁzgc %88 9/8 ghy ITI e Gy Leu
Trp An n S r S r r e r
amin% acids 1 toy45 of SE%/ D I\P/O:22, y y Y
amino acids 1 to 49 of SEQ ID NO:24,
amino acids 1 to 44 of SEQ ID NO:286, or

amino acids 1 to 59 of SEQ ID NO:28.

5. The polypeptide of claim 4, comprising an amino acid sequence which has at least 65%
identity, preferably at least 70% identity, at least 80% identity, at least 85% identity, at least
90% identity, at least 95% identity, or at least 99% identity with:

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

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

amino acids 1 to 49 of SEQ ID NO:6,

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

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

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

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

amino acids 1 to 48 of SEQ ID NO:18,

amino acids 1 to 48 of SEQ ID NO:18,

amino acids 1 to 48 of SEQ ID NO:20,

amino acids 1 to 45 of SEQ ID NO:22,

amino acids 1 to 49 of SEQ ID NO:24,
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35 40 45 gga ccc agt ctt ace tat agg tgc tgg teg aaa
321 Gy Pro Ser Leu Thr Tyr Arg Cys Trp Ser Lys 50 55
W 28897480 <211> 107 <212> PRT <213> Areni col a PETr/DK2006/000155

amino ﬁ&w?to?& MEQ)@N@% Rye Leu Pro Leu Val Val Thr Val
Ala Ala Val -45 -40 -35 Val Met Thr Asp Thr

amino QQ'% ‘PF°o59v%i‘|SEé§%PN0a2§3| u Asp Giu Val Ser lie -30 -25
-20 I\/Et Asn Pro Tyr Val Lys Asp Gly VaI Gln Gly Arg
hr Leu Gu-1 10 -5 -
6. The RQIUPWF@%&KF'@@M W@C*Sé% emeqsieﬁuté/ a\ﬂgd%@tﬁielseswfocqwhxréwmybndlzes

r h
under ﬁleﬂlu%/ Sstpﬁffgézéﬁ g:gﬁ?z&hgl@ Spé"fc?abﬁ% L)l/rﬁfLeg ulﬁ_l?_?ﬁgl%%ﬁl%ﬁ) or @i Cgh stringency

Cond'“%ﬁéﬂ"wf Cys Tyr Tyr Phe Tyr 35 40 45 Gy Pro Ser Leu

nucleotBléé @/Ito é@ﬁof@@QTmNcﬁW Lys 50 55 <210> 29 <211> 49
DNA <213> Artificial <220> <223> Marinasinl B-F

”UCleOt@29651 @2%79%ft%%%é%é\‘cb§act t caga aacgtagctg gctat gt aac

nucleoﬂdggt159ﬁ92974(9fﬁ@%h@5<211> 34 <212> DNA <213>
i ci al_ <220> <223> Mari nasi nl B-R <400> 30

“Uc'e‘)t@@éé%&?@ Atk Qe HQA7 tggttgatct ctcc 34 <210> 31

nucleotlﬂ%&lB‘l @2%2&&@Mh@@3> Artificial <220> <223>
nasi n2A- F <400> 31  ggat gcgaac caacttcaga

“UCIeOtE‘EEéf‘%&t 2y YRR PINR 1T .ggacat gt 49 <210> 32 <211> 31
nucleotitiéd 338 BINFS5 of SEQ ID NO:13,

nucleotides 112 to 255 of SEQ ID NO:15,

nucleotides 112 to 255 of SEQ ID NO:17,

nucleotides 112 to 255 of SEQ ID NO:19,

nucleotides 118 to 252 of SEQ ID NO:21,

nucleotides 151 to 297 of SEQ ID NO:23,

nucleotides 121 to 252 of SEQ 1D NO:25, or

nucleotides 145 to 321 of SEQ ID NO:27; or (ii) a complementary strand of (i).

7. The polypeptide of anyone of claims 1-6, which consists of SEQ ID NO:2, SEQ ID NO:4,
SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO:14, SEQ ID NO:16,
SEQ ID NO:18, SEQ ID NO:20, SEQ ID NO:22, SEQ ID NO:24, SEQ ID NO:26, or SEQ ID
NO:28, or a fragment thereof having antimicrobial activity.

8. The polypeptide of claim 7, which consists of SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6,
SEQ ID NO:8, SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO:14, SEQ ID NO:16, SEQ ID
NO:18, SEQ ID NO:20, SEQ ID NO:22, SEQ ID NO:24, SEQ ID NO:26, or SEQ ID NO:28.

9. The polypeptide of claim 7, which consists of
amino acids 1 to 49 of SEQ ID NO:2,

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

amino acids 1 to 49 of SEQ |D NO:6,

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

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

amino acids 1 to 46 of SEQ ID NO:12,
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<213> Artificial <220> <223> Marinas i n2A-R <400> 32
cccaagcttg cccttctagc gttcagetct t 31<210> 33 <211> 49
WO 2BH9NA <213> Artificial <220> <223> Mari naBCTYBB2096/000155

amino eﬁff’d%OPto% SEHQAIARS:1£aactt caga aacgtcattg gtgtttcgag
t cat Ht 49 <210> 34 <211> 31 <212> DNA <213>

ammo%‘l‘ S ¥ 1o4%0f SEQIR NSIHB> Mari nasi n3B- R <400> 34

amino £GEAABAE &t SRGINERNFAE. cCt tacage a 31 <210> 35 <211>
<212> DNA <213> Artificial <220> <223> Mari nasi n4-F

amino 35&&?03"03‘53 Sfh @My 2@aact t caga aacgtatccc ctgtt ggact

amino W@ﬁo@dm% §§ <211> 30 <212> DNA <213>
Artificial <220> <223> Mari nasi n4- R <400> 36

amino gigsahipctd of IR HANQULY ctct gcacgt 30 <210> 37 <211> 49

amino a%?d'sz‘?to%f@?@ﬁ)wd bfigi al <220> <223> Mari nasi n5-F
0> 37 ¢ aac _caacttcaga aacgtggggg ccggccct gt
amino %%Sab@o‘%& f%ﬁaﬁw ‘88 <211> 32 <212> DNA <213>

Artificial <220>

10. A polynucleotide comprising a nucleotide sequence which encodes the polypeptide of
anyone of claims 1-9.

11. The polynucleotide of claim 10, having at least one mutation in the mature polypeptide
coding sequence of SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:9,
SEQ ID NO:11, SEQ ID NO:13, SEQ ID NO:15, SEQ ID NO:17, SEQ ID NO:19, SEQ ID
NO:21, SEQ ID NO:23, SEQ ID NO:25, or SEQ ID NO:27, in which the mutant nucleotide
sequence encodes a polypeptide consisting of

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

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

amino acids 1 to 49 of SEQ ID NO:6,

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

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

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

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

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

amino acids 1 to 48 of SEQ ID NO:18,

amino acids 1 to 48 of SEQ ID NO:20,

amino acids 1 to 45 of SEQ ID NO:22,

amino acids 1 to 49 of SEQ ID NO:24,

amino acids 1 to 44 of SEQ ID NO:26, or

amino acids 1 to 59 of SEQ ID NO:28.

12. A nucleic acid construct comprising the polynucleotide of claim 10 operably linked to one
or more control sequences that direct the production of the polypeptide in an expression host.

13. A recombinant expression vector comprising the nucleic acid construct of claim 12.
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<223> Mari nasi n5<400> 38 cccaagctta gttgttcgct
ccattagcac ct 32 <210> 39 <211> 40 <212> DNA <213>
waoaepTn@l <220> <223> Mari nasi n6- F <400> 39 PCT/DK2006/000155

14. A reXohtaht Kest aRasapElcy MaglueicHR edristraétdgiclaif( 2<210>
40 <211> 32 <212> DNA <213> Artificial <220> <223>

Mari nasi n6- R <400> 40 cccaagcttt gggcgattct atctgcctct

15. A ridihét? foF BFoducthl 18 1dotypaptide? d2anyPbicl&idi3PoAdnrisH ivati
<220> <§%3> Cﬁr/h;?ri nasi nF%BIé <400> 41 accaacttcaFfrs ) aultvating &

cell, whichy {t §% JYE-tyRRyRTHT &t GRRAEACHRMosECg 1S ROyReplids, vrgler conditions

conductvé ¥arprédtticr bBtheAdlyipkbfided nd &R QgcavéAry thésdieptife - R
<4003) 42 cccaagcﬁ gypcgcatcgttat% ccaccg%a%9 <210> 43
<211> 36 <212> DNA <213> Artificial <220> <223>

16. A nidtR6PFd- 6&@%%@ 8@ 6L5n\ASCahIEARAD ddnfhi ltivati
cctctc rspgo<21 > 4}%> 49<2nl€> Dl\iA <213>dhﬁt Fﬁ:@? §|u ivating a

host cell poEprising g-nysieic agd rqopstruct LOMPrising gorucipadida geauence encoding the
polypeptiid GO 6Sh @R o8l bdive i) Freiucleh bf HCs8IAsepfife; and (b) recovering

the polypeptide.

17. An isolated polynucleotide obtained by (a) hybridizing a population of DNA under medium
stringency conditions, preferably under medium-high, or high stringency conditions with (i)
nucleotides 151 to 297 of SEQ ID NO:1,

nucleotides 151 to 297 of SEQ ID NO:3,

nucleotides 151 to 297 of SEQ ID NO:5,

nucleotides 151 to 297 of SEQ ID NO:7,

nucleotides 151 to 297 of SEQ ID NO:9,

nucleotides 118 to 255 of SEQ ID NO:11,

nucleotides 118 to 255 of SEQ ID NO:13,

nucleotides 112 to 255 of SEQ ID NO:15,

nucleotides 112 to 255 of SEQ ID NO:17,

nucleotides 112 to 255 of SEQ ID NO:19,

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

nucleotides 151 to 297 of SEQ ID NO:23,

nucleotides 121 to 252 of SEQ ID NO:25, or

nucleotides 145 to 321 of SEQ ID NO:27; or (ii) a complementary strand of (i); and (b)
isolating the hybridizing polynucleotide, which encodes a polypeptide having antimicrobial
activity.

18. A method for producing a polynucleotide having a mutant nucleotide sequence, comprising
(a) introducing at least one mutation into the mature polypeptide coding sequence of SEQ ID
NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:11, SEQ ID
NO:13, SEQ ID NO:15, SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, SEQ ID NO:23, SEQ
ID NO:25, or SEQ ID NO:27, wherein the mutant nuclectide sequence encodes a polypeptide
consisting of

amino acids 1 to 49 of SEQ ID NO:2,
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<210> 45 <211> 49 <212> DNA <213> Artificial <220>
<223> Pl ec- Mar 2A- R <400> 45 acat gt ccac tgccagcacc
w@a@eaeyiet ctgaagttgg ttcgcatcc 49 <210> 46 <PAW/PKA®6/000155
amino add2PtdDNPoFSESIDANO:US i ci al <220> <223> Pl ec- Mar 3B-R

. <400> 4 _cgaaacacc aatgacgttt ctgaagttgg
amino ??%gk%&‘ggcgfcga%ﬁ\ggﬁv <211> 38 <212> DNA <213>
amino #idd f tcdpdf SRR N283> Pl ec- Mar 4- R <400> 47 t ccaacgggg
. atacgtftc 19t tcgcatcc 38 <210> 48 <211> 4
amino %ﬁ%ﬁ%i@kﬁﬁ icial <220> <223> Pl ec- Mar5-R
amino Fdd 0Pt @Tmﬂamm,agg%(ltcggg Cg(l:gacg}\fa\t gtlgaagt tgg
. ttegeatece 49 <210> 49 <211> <212> <213>
amino %"fﬁ }C@c‘f%?fg%ﬁ%@ﬁ» Pl ec- Mar 6- R <400> 49aaatt acacg
amino agidy Prcsscef SEQ D pERas, t ggttcgcat cc 42 <210> 50 <211>
.38 <212> <213> Artificial <220> <223> Plec-Mar7-R
amino %CA%E&’S‘@ %@i‘%&%1 ccacgtttc tgaagttggt tcgcatcc 38
amino acids 1 to 48 of SEQ ID NO:20,
amino acids 1 to 45 of SEQ ID NO:22,
amino acids 1 to 49 of SEQ ID NO:24,
amino acids 1 to 44 of SEQ ID NO:26, or
amino acids 1 to 59 of SEQ ID NO:28; and (b) recovering the polynucleotide comprising the
mutant nucleotide sequence.

19. A mutant polynucleotide produced by the method of claim 18.

20. A method for producing a polypeptide, comprising (a) cultivating a celi comprising the
mutant polynucleotide of claim 19 encoding the polypeptide under conditions conducive for
production of the polypeptide; and (b) recovering the polypeptide.

21. A method for producing the polypeptide of any of claims 1-9, comprising (a) cultivating a
transgenic plant or a plant cell comprising a polynucleotide encoding a polypeptide having
antimicrobial activity of the present invention under conditions conducive for production of the
polypeptide; and (b) recovering the polypeptide.

22. A transgenic plant, plant part or plant cell, which has been transformed with a
polynucleotide encoding the polypeptide of any of claims 1-9.

23. A method for killing or inhibiting growth of microbial cells comprising contacting the
microbial cells with an antimicrobial polypeptide as defined in any of claims 1-9.

24. An antimicrobial polypeptide as defined in any of claims 1-9 for use as a medicament, or
an antimicrobial veterinarian or human therapeutic or prophylactic agent.

25. Use of an antimicrobial polypeptide as defined in any of claims 1-9 in the preparation of a

veterinarian or human therapeutic agent for the treatment of a microbial infection or for
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prophylactic use.

26. Use of at least one antimicrobial polypeptide as defined in any of claims 1-9 in animal
feed.
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