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RECOVBI NANT PRODUCTI ONOF ANTI M CROBI AL AGENTS Fi el d of
the I nvention The present invention relates to the
wo p@bad24002 r econbi nant production of antim cr obP@/DK2004/000605

anti m et BB FrdBuE High B kb McRbeat Asays

use of a protection domain wherein at |east 50% of the
am no acid residues conprised in the domain are D
Fieldef$he inyentionsp) and/or E (gl utanine, G u). Background
Of fHeCpleB¥RNhicHlioRFEMEOl e Aleld ¥Orélembitthhe pF’do@%ﬁéhSSfS antimicrobial
varlous expressi on vectors used to express reconbina
ageRtsminPartieyler tergar wnre:ﬁswmfoaﬁlmrp%aalr@e@fs AP enzgyimesy 3s Well as to the
use(a?ea rgrﬁfércﬁ&%&ﬂalﬁ'vﬁ%i‘élﬂ at it %'%rd?%% SRinoMhchP RATddIES |cH§|pr|sed in the
cont al ns gl ucoanyl ase pronoter, signal
don@ewqa@mlaéaspamlrséﬁgbmore%&waw%@@)am no acids of the
endogenous pro-gl ucoanyl ase of Aspergillus awanori,
fused to human lactoferrin. For expression of human
Badkgcowidof the Invemtiper gi | | us oryzae, the expression
BmﬂlQﬁ ] rtincorporates the Aspergillus oryzae AW ||
encodes the al pha-anyl ase pronoter,
secEx 0644413 ridclases uanioes axdrelssipgt vestaierusefl tonexpress recombinant
hur%rpllé?ta r??i{rLuE\S\%n ? rstrgl)ﬁg ! Ei%g&gllleésﬁ%ﬁg%rg%%rg&%%m férrlexpression in
Aspergiltuspawarh ers mmlm)qotr@f glumarﬁylas‘el prokiotey, signalesepiente,tdngl sequence
A.. nidul an r :
enclighasP oM, BudSetIe 5o Rl BLE by Bicant/P e T ASBIALY awamori used
to hunmanahtofgrrmh anéxméssllomkﬂnwmangmidsmmn éspermiliug ooyzad,. the expression
ul ans. 6/ 28559 di f
pla%%la |3<|:cﬁp%rg t]% ,gsaoﬁ{gllrleC ?\iﬂ\}@ eﬁ%g{hgg bggde%nthe alpha-amylase
probies, esetaﬁetamytsi'gnahsameom anqbf)nst canimnfcni matuepalgeEsamyglasééor expression
ant i obi.al, acti cationic

of h ?cééfre&n lafﬁssﬁrgglug 5@‘%@? %86{‘&”&8@'0 Ig\gmlct |ﬁc5}‘porates 300 bp of the
5-fighklh@tseyosreeSeft thenAf @idatans gicdtgeine ddntaiing all the regulatory elements

necg'%ﬁai;q {plg%%%%i%afgaeﬁ% %éﬁeﬁmgn |Bﬁgéiaith%ralﬁﬁ$%@%l ?%%8?%? Rromoter from

A rﬁdtﬂér&m Pseudononas aer ugi nosa. WD 98/ 54336 di scl oses

on. of certain antimcrobi.al_ prateins
t uS0h ShEBRe Risdete e R RR YL o) <ERelp galio Bt A FSbial proteins s
fusipe ptdtéifs AaN ianGinitinid watidn tdn/@umsismg”meraaﬂmdummal ¥@ivity of the cationic

PfOfgg{ Z}%@ﬁ?%ﬁé'@rﬁ’l?ﬁé,c@ggvﬁq‘éﬁ SSI ongl@ qtryg%egéf}%%%gerase protein A from
Stapl@yldcddbus Ok s twd @ynmwwgce-b(rrdmeabmamﬁ)(zzﬁm $r5ED B, and outer

: EPT, PTEP (SEQ D NO. 81),
mer’ﬁb‘@ﬁe(‘)ﬁﬁjnﬁ E@Q%E%‘ 95?0’1"1% "(ggl‘:‘tﬁao §\|on3) Exanr%l es

of \&K0Y./5ABS6 mwcmeptthdes(pwseuoﬁloﬁgbataohanﬂmmw proteins as fusion

i nsul.jn, huna varj.ou
protea i eRdshvelk CPraRd Sogic PepiHR Faimd g TS Sieing emsigues
g I S\th3§(§7$53ﬁdlg¢46§é%5ﬁmb@k phdssioh ef &t éxtigeneU pdlymmae @e fusions with
alr Col OXI n

S fusion | trans 0
peciate jtase uaing V@@eﬁaﬂ%&% fPhSX%P éfqeeetgoqr}hé*f@@d%@@c@ - 79), EPTP
(SEREIANG! 8O PTEPIBES ID NO: 8N, WPEPC{BEQfIDtN@ m&ﬁreBGR (SEQ ID NO: 83).
i nvention to provide |nproved

Exagiplam Of RXeIe59HEI POAPERTides @r@nﬁ*aslﬁ e R TeRYERd Mo e GLP1, and
Var,t,uggbhg.aﬁ@gsesthe |nvent| on relates to a reconbl nant
m cr obi al host ce conprisin

e O eha0ni AR e FTUFRL oo BResTend) dafrres M Eprgssion of the

antlhﬁ‘érSlSlQII REpite arddRdxin aAl By SEUSeRERNEC adhaghnk te5EEEDEplants. GUS
her of the nucleic acid sequences, preferably both,

deswte@éhq: RioRjp pding SPAUSNER 8f LAl GIHSEBNISaSE: t he host
cell, or they nay be present in one or nore
extrachronnsonal entities. n a second aspect, the
invention relates to a nucleic acid construct
conprising a first nucleic acid sequence encodi ng an
antim crobial agent, and a second nucleic acid
sequence encodi ng an enzyne, operably linked to one or
mor e control ~sequences that dlrect t he expreSS|on of

o o o ' oy e e o oy
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n the present context, the terman anti m crobial agent
desi gnates a conpound with antim crobial activity (see
whelosinp400Exanpl es of antim crobial agents are PCT/DK2004/000605

anti m crobi al peptides and antim crobjal enz S. )

Exdhisi asobjectafthorPissen @Ve@WEQMO%'"MQ%%%%ﬂP% fpr production of
antificbbiBtageh®. cel | wal |, generate toxic conpounds,

renove essential nutrients, or inactivate conpounds

essential for growth of undesi red m croor gani sis.

SurhinapZ¥fte(aletitay e having 1, 4-beta-acetyl mur am dase
activity) is an exanple of an antim crobial enz

whilg e fitstsasppets theHavendipn relates toa rgqoa?ﬁjwtmlcreblsb'aq%ﬁrllacompﬂsmg a
firstqué#ééea%r éﬁén@é thHGrﬂﬁearP)éhfi’rﬁ%?otﬁeﬁ%g']enil and*a: second heterologous
gener ate ogen peroxrd I's toxic to many
nucleiacid rseqruemce repeedjam ias mg\zyr@ hféltheéﬁél’fwl rRuslqlg acid sequences, preferably
bott‘?%éﬁec*hﬁ-ﬁ'régt% W%r%%&&QEé b& cEH”ﬁr(thmPHé‘ Bfesent in one or
xant hi'ne oxlI dase ct oper oxi ase |'l pase,
mongmextrepuporbenalentitierd phosphol i pase. d ucose oxi dase is
al 50 4 aglic%h&‘ {grétit Ohe 3fVeRBiGY t@@'td:g HUBRRVAS] BSRSHES @Jmprrsrng a first
nutrien Yy oxygen, thereby preventing growh of
nuckeir adidl sequricesieneading @n mtrg‘rm@@@i@gem raamg,secon nucleic acid sequence
d
encﬁ&héhé/rg \ﬁé ﬂﬁé Qﬁe‘arahlgbﬁﬂe@)t@rgrﬂgc?fvacﬁ?n%ﬂgggg%&@:'céé that direct the
exposaipoLaidiss enzyme ahdie adiswerobial agentymessudable fexpression host, wherein
| depend
ne ST B SR becdl b obedb i O
wel Ih-akthivgvaspent! thawebtmw'el/aéesdm matlnptiy)f prasidaiog dhe ergyme and/or the

i

aniio GATHRREF ol e S YO R CORr B8R0 75

r edpecfourtelagpedt, ﬁnepavetritiormIrelateert@@dﬁiqremoductheomprising an enzyme, an
antiﬁﬂ%rb&bl%@&tt,a%noe %Zété‘&ab ﬁﬁ(leﬁcas P/ L g Ereof in animal feed and

ys0zynes, ‘ghucose oxr ases, ases

animpealrfeed dadittes. and xant hi ne oxi dases pr ef er abI y the

anti.m

0L 569 SHEATRr S PR MW ot (B8 an antimicrobial
pepadqz)and ian tdnaymerabcadhoubtntrmptd\re tlamyuetdr ofrtbé peptidecqrici/atdg improve overall

for. use according to the invention enconpass no more
Pm?‘h"&ﬂ”f%‘% no aci ds. The expression "enconmpasses no

norle 4 $igth aspectethiednventiombeatesto tel wee, #cihege¢aninart@ogduction of an

antiﬁ%ﬁ@ﬁlﬁ:ggﬁt@q §f é‘%ﬂ%@%m& dognn%ﬁgeﬁ/ghgl% teﬂ'rptothq If % ucﬁ 'r&%rsrbly inactivate
the @ﬁ‘pﬁt_tﬁ dorimigsts éxpesssiopt wdere(martpeaﬁ &% ofrthbamrncoacrd resrdues comprised

in 1 pabtis nflecion BRivdint R0 iR b, e Rbetioh i elates to a method of

iderﬂ‘ﬁylrﬁg §lﬁlﬁd(élhﬁl|ch@ .domainsr tHeequepahing domamseashideitified oy ,the method, and
t t 90, 80, 70, 60,

theit e BiRe St B oo AR She PERIESE ot | o’ oy

al so be designated an ol i gopeptide. n anot her
rticul ar,. embodi nent, . the peptide enconpasses at
De'g@%ébe§°raﬂﬁ'9fb°§@tegeveﬁﬂ?é' expr essi on "enconpasses at
| ea@éner@"yC Whéﬂé\)er Fulﬁi)ﬁfen@cﬁnealrﬁdﬂétn étchhéhhs("et Igastib)nen'HGA’rIS(ample in the
hat the nunber of 0 acid

in enc
confa3t B 1R A SeonE QU 7 SSqnedars rb AR SRt Aled, e enzyme,
and&ﬁboémdu%rmNAcbmrL@gptr de enconpasses at | east 4 5, 6,
10, 11, 12, 13

, t%‘4, 15, 16, 1% {158 19, or at ith at least
{ calie pseTmGTRT Eteh o iF oo SHarERIon 952t EALANE er2ymE with at leas
oneCampslEroBal agerit) hﬁt@@rﬁ’iyh(éear@merarﬁrﬁﬁcroﬂél &Ft nwy be co- expressed from

the CHEBTRARITIE: 5447 NPERBHS 19 EVEIS ER0 RGO BB A consiruct, o

usifigX anlxase Off tAedd rdchhighesl WlhéﬁtUSd@SdfféfenUS‘:enﬁﬂmw ctiffegent selectable
to the invention are listed below Antimcrobial

Activity The term "antimcrobial activity" is defined

herein as an activity which-igs capable of killing or
inhibiting growth of mcrobial cells. n the context of
the present invention the term"antimcrobial” is

i ntended to rrean that there |s a bacterr cr daI and/or a

[ -, .
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concentration of 500 ppm nore preferably when added
in a concentration of 250 ppm even nore preferably
wobke@s/oagoed in a concentration of 100 ppm  nMDSPCT/DK2004/000605

Er eferably when added in a concentration of 50 ﬁgm
markewg, apd giflerant QraiRs whEaplicaRiige ANFnbeyusash YEMRT Bing ANl Png sonstruct, the

genB®Ehn "Be%?és's@&i frdf 8dle Bpho?é‘bfdﬁh&ér@blféﬂlor%@uﬁdef Yhe @gulation of one
descri bed 1 n Exanpl e parti cul ar enbodi nment,

as
promates| (Flrt M SIgNIChethane ot &1 YAICA) thacaanes: e gpngqymay affect the

exp?&gbh' el fithe &Bfeirfé" ghabélymRChhd ithe/ antimraiat Agkdt may also be
nd/ or the enzy has an inmunostinul atory effect.

eXP"FﬁF%d iafTR AN Hiﬂt%i'ﬂ o'r‘i/ taals Ber9egrensodRg dha Ry R s peen fused in

fran?é"td thE'gEAS %néd&ﬂd"ﬁe%hﬂﬁiéﬂﬁ a@éﬁtstf th@aﬁfﬁﬁn&%@ﬁ@&t@huld negatively
alternatively through an increased proliferatjon o

inflyepae g grangh @%ﬁrﬁpﬁtscedlf chesen.nthe rabmigrobjalpaqtivibs C%'Anpsquenched by
exp%’s@nn%ﬁ@b@&ﬁfe%é YRig Wit BFbdtah ;%?Q&é Fbeéuerféhmghdomam) wherein at

ant 1 m crobi al tides affectingli eractlnlg
least §0Yecafdng amino a Kgsidyes ared aBWﬁHE SR 3R BIUDNA.  They
generally have | ow henolytic activity and/ or
cytotoxicity against normal mamralian cells.
Antmmhlglsﬁ\gents perfornmed on erythrocytes and measured
t hrlﬁ Fddent SJ)rﬁé’)ﬁetr%f teh’ﬁrﬁﬁgérﬁml&obg’ﬁé’% )He‘élgh)ite'ssa compound with
on rel evant ce l'i nes uman
antnmvblelaactlwm tsaelbehnW)clé*ar@plqsmfwﬂmo@a agﬁﬂt%swm'mtﬁﬁblal peptides
andléﬁﬂ%cﬁ@:}gl@%lz [a cells (ATCC CCL-185) using a
ucti on assay (Boeringer-Mannhei m
| ndbamntasl ¢fsantivBapbialTeénzymes iane engmesl Whiélrotdlsd@tﬂbﬁ celswall, generate
e
oxné‘%?r?\égtfrg&akgn#g és@ﬁt%[;%hf?irépfs ogﬁgarv%ké %’oonqnécg.!ﬁﬁg egg%ntlal for growth of
undasngemnnweocagmﬂuwsmyeozym @an@zyraadnavmg rfedrbetgtacetyimiriamidase activity)

is aﬁ eQQJgBIIg%% %h?%ﬁ?@ﬁcrgélalﬂejg%% %&héﬂgé?ﬁﬁl&s ?felf?ﬂée“ gedgtﬁwggsnfnve. bact'ena.
Oxidresy schyastglscosa caidpbe (FHT 1i1c3.4) generated)ydiwgen renexide which is toxic to
ma%éé%&ﬁggﬁigg?wggg% ﬁért é)é doiI Qﬁtm%#&%ral erlzymes which generate

ept i de an e encodi ng nuc
toxis ecprepmmdsagreb exadthinev edidhse rriqctoavatqaqdasav dipasshr myeloperoxidase, and

pho%éﬁcﬁ%%? é%\ngo%%béﬂa%%e%% SN Iazfln%% é’f ]faF\Oészm% which removes essential

nutrdents, mamebbloaygqmemruerelw peeyestaty gnowtre lof aamivm am@wecﬂ microorganisms.
Fm%ﬁhg}ﬂha/dfyi&?cﬁagganh%ﬁe%ar%p%sat; Ffu O&Q,Pn &89@? @ﬁf}}nﬁé Qvhich is capable of
inactieatiiganesspatial Icempoumctsnt aizi omose meesc-mtlal ngnzymies \waft the undesired

A e e BB o, 188 crmes ar

wellfkjodh ahddses : beinp recohwinanty ,prodisetd neee ifoh example for lysozyme and

ouE 508k TPl & iR e B

corthaa npariculdrc emﬁbdlmnd/ e amtdmnobdal amzyae aisi select&d i frdm amongst

e ST B o SRS, PREBIAESS, 44T e oxases
prei@)@mﬂgﬂhe ahhm&ﬁobialmkme(t a lysmr{é%rﬂ%}%gflucdsemrdaseul ar
i ments,

ng élos(vdo ﬁqgearﬂmcérnbuia[)p‘eqtl ei %ﬁ nﬁgﬁﬁnbeglt the antimicrobial
pepﬂ@@i fotlase éd:do)duﬁ:g/ﬁithé émviehtidn @mptnpdss né mare) tranbi@0ansihe atids.

onesPestasith ZoPaBbets e Hoft IH” Boria G RGh ocids (.

100)B¢bah eidatane hOm&ét dfsamino dicials if e peptidarseibienugaib less than or equal to
0pept| de. n another particular enbodinment (vii), the
al pha-helical peptide is selected from anongst
Novi spirin, Magainin 1, Magainin 2, Cecropin A
Cecropin B, Cecropin P1, CAP18, Andropin, Cavanin A
Cavanin AK, Styelin D, Styelin , Buforin Il, and the
antim crobi al peptides descegbed in WO 02/ 000839, DK
2004 000800, PCT/ DK2004/ 000399, and/or
PCT/ DK2004/ 000400; as well as any variant or fragnent
thereof \Nhl ch retal ns anti m crobl aI act|V| ty. n a

Y T ' g e L T
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| actoferrin; SEQ D NO 32 disclosed in EP 629213 is
anot her lactoferrin derivative for the manufacture of
w@2ovmsd2oenent for pronoting rel ease of | eukot rPENBKBIH4/000605

];nraglﬁ g{.@ﬁl&?%@@%‘&%@ﬁhgﬁgﬁﬁ%@ﬁ% qg&ggﬂg&}%s&gw no more than
102amBR2 ,aciln da@E@cere.k{I@.e for3te addititinet uprse dmitrigUSspaerdioned below).

> ST B DGR Lo APl 0.0 7.
60 é@l orsnalmbe tbén B0 aimirm acadft oferrin (LFB(I -50), and

et S ERRLE by RIS B B "% o)

I\I()sln ahthe? particwar ¢rrBidisheBt] Jhe AepBld 8n@h)paskE€Batll8as8 B)amino acids.

oA iber A1 PR b RS SRR Yoot amino s (0. 9

me&epthatitbe Bambebof3inidd a(;nili%ﬁt)ﬁekpﬁpﬁ?ﬂ(smjuesd;e alhighsi thaaml ® @qual to 3.

gll ?'%l SEE%(P%”‘?”%%EW@'"}?N&S Y'EB??LB{ %f(ir% LFBE atleast 4, 5,6,7, 8,9,

10, Hespmcltsl Y446, 18\dth, 1Bot@lor bbletstf2®ramino msids.e. g. SEQ D

NGs,, <57 viz. LFB 3 :
ool 19 ey Pefoutaf BrbAAiTiRi, JRCP BT Soaods. o frapeqieoonsits of
leadtl camino akidg Yardetiteeversd 7 tiiel @Mt)on2LIdwelLRAit fig\res netintignddoabove).
Vogel et al i ochem Ll..Biol. 80.(2 » 49-63), .4
{ SRS TRRRTASE neplives faF bR RIS invBRich e sBied below
thereof (LFB(20-25), SEQ D NO 58) in order to retain
an ical level of antimcrobial activity. A
A"WU#(S&; g*‘ WQ}I ants of LFB(17-31) are disclosed by
St rpgMmegin ‘@ntimitrdbial Refpititydas B@ﬁnecﬂﬁ@r@m 86 an24dividy’ &hich is capable of

il B B AInGARM NS CEE e PRR) OLF uFREER genton the term
“antifBtcbial* BlinteAdsd & &@aﬁ&ﬁ@t tB¥reHa Ly badierichye RAGRR al Bacleriostatic and/or

2001), viz. 22F, 24F, and
f”“?‘?‘ﬁﬁbﬂﬁ/mﬁuQ%?t?tl"i:‘?f?e& o"i‘jY'H%ﬁ'ﬂ%?é‘?%e antim crobi al
pepThéj%rifnUTbaUt%ﬁc@ﬂCw 5 b8 unGefsttRdi é’s\/eéﬁdbwlo( a;)nng bactenal cells. The
conpri ses rises

te”ﬁn'&?%‘?“%@‘?h‘@ﬁ%ﬁ? uaper%go?@mcap%g QBPh‘b(tE‘P Q?GP%‘P‘ grgg/th i.e. inhibiting
gro@ &l%ﬁar@f cesQTRe Nl "fdfgiidal" BHQ @ M%rs@@d a¢ .capamlé @F killing fungal

or. variant thereof. Enz enz

ce"aomg‘m dengistatiqigs da Rpnwndersteed ey Ca@?*ﬂ%rof mm%/%nqwfunga' growth, i.e.

|nh|Bﬁ|ﬁ§|U§fb§nn@f fungheters Try tdrhe mtm:r&seg &f pehendyr&ieedtas capable of
i nven co-expression with antim cr obi al agent

maﬁwa“nwwaﬁeihe Betbdmidrepiel Refisf Rangles, bagiAAl oYl 8519?? G8lls (including
yeagg?vvell as fragments or variants thereof. The

following is a non-limting list of exanples of
enzpriBe cahtepfithe present inveritiogithe taraodihikitngagewth of microbial cells” is

intehYb @A RRanRRNE ReoellP P GRER ndRYRMMRNASR, |€artﬁé’tntﬂ§€ are not able to
dextranase, and al pha-gal act osi dase.” Addi ti onal
propegaigres of particul ar rel evance are pectate |yase,

al phirapiipess %f‘C{hé\'\Eesé'htainﬁ’éHt&)hCléhﬁfhlc?dﬂ%?dééfﬁw méyh%e determined

enzyne IS a xyl anase, yt ase, al act anase, or

accprdiigeiadhe prpcad%rﬁudeﬁcmhﬁdthvérehqut |ab n%%mmm?s;lcal%ethods Vol.
fyase, or a protease. n a still further
13r%9¥yﬁgﬁygpaeﬁbo |nent the enzyne is not
gI ureatidee randir earsnes: Hawng aAntiRistakial aptivity imay| ey capable of reducing the
nun%mfﬁhﬂﬁ@t:eﬂsftﬁ ERBRRid éol:QBESNP?S?%‘) 95 el %ﬂéﬂ@ﬁsursT(B@’f&auy after 4
are no ITmtations on the origi t he enzyne. Thu
hoursemerernreferriil ater %b@urénWShaneiﬁrably Gfteiy! |nguE. yged in partlcular after 30
mm%f%é%ﬁ@@oa@@ﬁ 3 %dC fify QR JHUeb @ SBRRS® BF 28% (& Btee‘?é@bly Bitan aqueous
e} ané an anal ogues, mutants, variants, rag 1
solgiop. oft ABYAEMM); arorevanrefesablys it afe Eae@Usz pafition éJlchh/f’@MW) even more
shuffl ed enzynmes, and consensus enzynes, as |long as
they exhibit the relevant enzyne activity. Such
genetical ly engi neered enzynds can be prepared as is
generally known in the art, eg by Site-directed
Mut agenesi s, by PCR, or by Random Mit agenesis. n a
partlcular enbodlnent the enzyne, and/or the

. o o I L o, o o o
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(am no acids 1-188) of SEQ D NO 59. A preferred
protease is A87T of SEQ D NO 59, viz. a variant of
Wﬂ)lzrmsmmmease having am no acids 1-188 of SEQ EI:NﬁKz@Q/OO%os

pre@rm nﬁ%ngl%cﬁe@Qs %?)E}pg%@ 1%7 QAlgv%)( ?{ﬁg que%\ﬁeq% mmg aqueous solution of
0.5%(WAg:aahd e partrdiaf 1i® nNequods aifltisn cef St 0Vt\WiW) edf thalsgptides having
dassonvi || ei and conprising the amino acid sequence of
antimigropigt 3pthar t (ami no acids 1-188) of SEQ D NO 60.
Thepgptidbs aard/de ldngptled, rﬁmrd@mnmmmarsmlvhw ragg also be capable of

. conprising th 1 n ai.d SEe C mat ur

o BERRh bebE T BSHReRAS e A B78] A R 7 I  micova

grodey St‘rt%‘ﬁafe(fj mmedlrmﬁ%@carmma)famOcpprrprprsﬁemm Waen added in a
am no. acl

confeqtgagpn(gf §§@ lérer,{]]%ere%;efiep %Hﬁa}tgure%é)e%éplq(lgc{@ncgﬁgﬂron o% 250 ppm; even
momosrefedawquén RE@SH iR ediidentpationi oFi10g pohe neust preférably when added in a
uence of the ture rt am no, acids 1- 18?503 5 %
congenyration 9f 5 pampa INRArAUIAE W R N 3 FANCHPGRRL SO PP
SEQ’&%UN@% a’fn%/or@ﬂzyrﬁés hﬁ@n@bnﬁﬁrcml\éaﬂr@ma@ mwabeldigeducmg the
an extension, such as a m n
sl 9y ol o1 HacEn stb Uk BTG RO S Te IREALFR0 flg: incubation a

20°C0MP4n a§uédus! Sstiont dTr B (oW, waéferabwr inUAYe bqu@ﬁré szmlmh of 10%(wiw);
am no acids within the | ast O}Ivrﬁwg' no acid

moie. peferablydn AN BRHEAHS| SPREIRR | e P01 HWh AN TP " PRifugly in an aqueous

solM%h'cﬁﬂ%(wV@Vﬁ\o@ﬂpr‘é@rﬁtﬂ? irP8n @hudtie selutibM o 0.5%( w/w) and in particular in
am no- aci d the C-termnus as con‘gltaSc i

an agHeows ISaW%%f 6. h%fvr/we HEW%?&PWW%P%RHW’%

t hepQRiRes’ aﬁr‘%? eﬁﬁg é’s aRhIYy %ltrﬁ’ﬁ&&brms aétﬂﬁt?)mﬁ@ﬂzlﬁﬂ%@r capable of
or unchar am no aci

inhipiting tlae @pt%ﬁ@qrtglc{jfBanlugsukg,trlrsAATQp q“z633|) Ifq;r) 24 Reurs At 2&8 in a microbial
groWiH Sudaed vﬁi@h%d@@'rﬁ'% élfn%eﬁt%t%ﬁtcﬁq OfODqIBrﬁ L}ﬁeﬁl‘ when added in a
consi stin P (SEQ D NO
congentraon, of%ﬁo pp[n n'[qre miferapfy wipgn aq‘qled |p@ cqgsentpqitronLef 250 ppm; even
moredretefabl{dwheA3ddédn §c&10§h!rét|onf&r1bb$pnﬁwbF@i’éﬂabl tWien added in a

protease has a degree of entltdyto am no acids 1-
contgBtraion SESP PPRCand o Rﬁﬂwarr\@@gta dedqdn petcenttan ofi2S prm.
| eaglyetmet ?%ffoﬁaﬁﬂﬁmgg%l &hiviitis |d8§é‘ﬂbe95'?/!£xd1_'ﬁﬁle 1.
pur poses o resent invention ree
i delmta pgrtrg@gmhodrm@ntaﬁe T3] aggrngtrgeamgﬁ@ggmmgobral activity, or in addition
to tﬁgta‘?\hmrcfr‘%hlbéfctrbﬂﬁ tHY B&St%@ aﬁ&/bgfhe é!}ﬁ'yﬁﬁ has @n imunostimulatory effect.
nsc gnnen obal al i gnnent
Thnsmameoetmmtﬂatgryoeffewgcambemed@_teﬁrhwemqr an d§é%?sledr‘ the oxidative burst in
i
maQr%EM %ﬂgﬁég\%’\{@%@h aﬂgﬁcrgﬁbﬂ %rkﬁltrfIEr%'Eroﬁ B?nynphééytes -
penﬁkawpléwoff lﬁntlmmfohi@isrpélfégsof( Pghpafﬁs mel’ntfr 6’?9 aCt'Ve antimicrobial
pepsg% rbg%ht}rgrg:ﬂ%b ?I?legﬁ%f d&éc@?alptsegﬁnctrgﬁ %vitﬁ%%eﬁlﬂ&rk@ﬂ)%ts e.g. binding to
cel( DdP8) Theyl genesalyd hawllew fhematytisl @gtlvdmansiécquemtexwlty against normal
[
B R AR 40 OB PRI o e
of MogrmrrAcvtomtchms pevrﬁormeziy@mrejg\ganlgeﬂ #aes, g89.. hyrp@TME180 cervical
eplﬁleﬁ%ecleps fAf&p TR ﬁs)gbg%égg%ﬂaerr p g\%m@mﬁ%@gqmcw@u 185) using a
tetrattgmm teduttionssay (Boeringerdviennieins, Indiananoli;/3A081) J.
{
heabﬁﬂrrgrcr;oﬁyal égé d%ngr) use r%c%ﬁdrrgg; %Stﬁgtsms\/le?lf‘%rg?é ge"f\erally highly cationic
an@h&dr@p@qbreduﬁmcaﬂmcenmlr@ iesrerabrayglalgemdalysme f@%@‘éﬁsn&ﬂ'd it may not
n
cor‘ftg gg srﬁglg eqk,té(r%ﬂeher né%ré%léasﬁ U%E?%@g%%gﬁﬁépé ﬁ e IEroportron of hydrophobic
Penl cillium Bacillus, Escherichia coli; or
Schwanni onyces. A preferred phyt ase derives from
Peni ophora |ycii and conprises amno acids 1-409 of
SEQD NO 64, or is a variantsthereof. n a particular
enbodi ment, the variant is selected fromthe variants
di sclosed in Tables 1-5 of WD 03/066847. n a still
furt her parti cul ar enbodr rrent the phyt ase has a

o o L T L a o s ~ A ~ N o AN~ I~ R 17~
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O her nucleic acid anplification procedures such as
| i gase chain reaction (LCR), ligated activated
WO @SAZHIPL | oNn (LAT) and nucleic acid sequenceP@HDKdO04/000605
i cati.on na Th ucl ei c ac . .
oS G OHE RIS BEHE A D8 HEP U P it A1, GfPes being highly
posiig€ Bhd FRYethér. ydroghebiel oned froma strain of the
desjred bacterium or fgg& another or relate

or g% peptideqand, jae angpd |e8[|den§§q%%wc§nmgy|téq dgnyﬁﬂ from plants,

iNVeFRBRIES iNGcts? Himphibighst SidTmahfiedi&t @dfrét Ghiefdorgemisins such as bacteria
sequence as used herein refers to a nucleic acid

andfd@lience which is essentially free of other nucleic

aCitheSSftNAEGBRI peptitie: may abeas telpRRHbraitl FFltaryet mlcroorganlsms e.g.
preferably at |east about 40% pure, npre 'Br eferab

through Ion=3EHIc EUMTEL i Theo PBAIBRRRD Ystiae naB Pemprane: allél orientation

intePRAHG oR) WithWne fadét th@btiapdref erably at | east about 90%
pure as determ ned by agarose el ectroph sis. For

exati§ antirgigrabiah| Replide AYRIGaly agc ost@éw@%@ ngig l9e°ne of five major

clas3BS-2lAlRR-HYicA! astetrichl QIEfEEIIKRS e BefLsheds ePeptiies with an unusual
genetic engineering to relocate the nucleic acid

compogitiencf fegslar ianing Acifisa anf oeeplifigh cpptaiing HnePramen sqndir modified

amitbes&dd. t st lrlirtHee &eRigsiucad theT hé?'nhﬁ]n@ﬁl %GpﬁH&CWP)eﬁom Aspergillus
may 1 nvol ve exci sion and isol ation

giganieyseand AspemiiysJHernfor 8¥APRIe $hase dﬂ%@Sﬁﬁaﬂ \éMQ 0%(99%384

SeQH%ﬁﬁ:u%‘ﬂ‘éﬁ@oB%énl&e tl@é‘ﬁhtmlﬁfoﬁm BLptRIBEBE uss aédb‘i?dlng to the invention
enzy insertion of fragnent into a vec

is ('br@né’&haehe“ﬁ?\‘cpeipﬁ%r(b)o‘PYéf'”QJHC'bPeFttﬁé F'éic?oh?}?ﬁﬁﬁ?t RApLid(iv) a peptide
with Bh%rﬁlspé’lséorﬁﬁdsmowh@fr Rgllak tdnﬂh@ a%@l@' ?@ @rpe%hém%n@fmng uncommon
nuclei c aci d sequence will be repl’icated

mOCMﬁﬁ amingtacists; and/er w@n@n&fua@meetﬂmence encodi ng an

antlh”ér?c{tl‘?é’r' gém@&grmen%dﬁ{bn?r@Mm?h@Salﬂ'%f-héTl@Q t)ébt@bals”ééllected from
necessary f he synthesis of varian
ammgsvaiowenmnekﬂ@ga@@ 1, Megainin @s Cegearinafit CageRin'B. &acropm P1, CAP18,
An%r%@ﬁé@o%vaﬁﬂzﬂ e av5|$heAKt§t @ﬂgﬁ?&gtﬁlﬁl €Y BRI I | BSd the antimicrobial

er eo ese In sone en8| neere

peplidgs fdesafibee imrdVOni02(A988 29, Qgeﬁﬂ%rOWQQné’Cé@ K%Qﬁ‘é@@@% and/or
. u

PCI‘/PPﬁa Ebg%/?%)g@dl \régsvgéglcéf ?I’cl:y g%rﬁn{t/ .°fl$’%5f”ﬁ§f ﬂrr%spgdft a%l?’ff‘{/étﬁ? Antimicrobial

aCtipipt.i mum allergenicity, or agent variants that differ

n Iﬂn£if%ﬁ%ﬁ@érﬂbul%%h‘ﬁb&%eﬂf (AR Ghd 'éght‘iﬁé -Rebeb t?de @ selected from

vari ant sequence ‘nay constructed on
amortget Bmmnmfalpthla@efaraﬂueufdi\l%du(durgleqlmentf@@“lewp@de)ngif‘{ﬂw% HNP-3, beta-
0 t r
Def@gﬁggaugﬁ%%ﬂ?)ﬁg\ g{aﬁmpﬁ @rB(hn@ﬂ?llﬁ%b?% Eetnl%longA faﬁd/or the antimicrobial
peptides dexcrided EUBEY 03/044 095 aswwielt as @oy Manangioyragment thereof which retains
o acid sequence of the pol ypepti de encoded
ant@ﬁ&%ﬁe(%ﬁg}tgl c aci d sequence, but which correspond to o
t helncardxblmeru}sagwlmf emhedimest (ixy gheireptidentvéihden Unysual composition is
L A {
selégcfté)ogﬁér&eag@?n 5t @ﬁghc? % utﬁgons Vg?ﬁ&ﬂﬁeﬁaﬂe IJWB»Q' ;B?aétgﬂ?éﬁw B&Y3, Bactericin
BadTi, Histatiari; palyilnlysiaej ahdéaw dlee anténicriebial aergelneda$crlbed in DK 2003 001324,
cri t i ' [ t [ .
as »«f%f Ay JBSeR blebStr MR bt i i, o
2: I95a ]sﬂrv furtttewpartloetagambpdmmms then cheptide mtbrtm\bsw ammo acids is
sel%cged;& oﬁgg Nl gmsgﬁ’rglﬁ%rﬁrg déxasangﬁic,&lbh’\?gn ﬁrg?é{semfehvgsl ény variant or
fragmmmdred)ﬂvﬂmh eaindantimictebieladivite t he regions critical

act D AAEbS Ry sboBRRE 08, M beblivn s AP ngelpphee.

to the activity of the enzyme or antim crobial agent
encoded by the nucleic acid sequence, and therefore
preferably not subject to substitution, may be
identified according to proc&dures known in the art,
such as site-directed nmutagenesis or al ani ne-scanni ng
mut agenesi s (see, e.g., Cunningham and Wells, 1989,
SC|ence 244 1081 1085) n the Iatter technlque

o, e s o o o "



10

15

20

25

30

35

appropriately placed at a position relative to the

codi ng sequence of the DNA sequence such that the
W(amo’smmdoozsequence directs the expression of a PCT/DK2004/000605

pol ypept.i de. The control sequen

appP o?aﬁ"étf‘é”rﬁr’o‘??é?%\lars%’aﬁ%’g@”t &"h%%e‘?’i?r%?éﬁa RepYdie iy dree of any
protgstﬁ{g doaffblaprateinged by a host cell for expr essi on of

nucleic acid sequence The uenc
corﬂ‘a@ RArCUIRR SRAPISIMERta (Xiig o Her ngté‘gob Cﬁﬁl?'a' activity and/or an

imnlRebiHh@atoReeffoer €ssi on of the pol ypeptide. The
pronoter nmay be any nucleic acid _sequence, whi ch

OWs
t r A phlipty ﬂhPa'ﬂE‘HIF'\/FWPWi"WePh@‘ Wolhe helpshegt WS% ds selected from
amdrfg%{ Lé@{d?%nﬁ&'tlﬁ&bﬁerr‘id' it Gateds L%Bﬁ)fé‘rﬁ&lhlBi Wéﬂ’i’@ieﬁ%frﬁl aauﬂli)r Protegrin

e obtained from genes encad ext
PG5t Fevel puRR VBN AINRS thereql o dﬁ{ﬁ'r&g%ﬁ'@'ﬁ pbial activity

het|gRkQHR S a tgg/cbﬂ%tmﬁ\%l%ﬂ I wd@@iﬁlh@%n@ﬁe%ﬁ mbh&mmals, where it
pronmoters for directing the transcription of t

5 el B ORI B XM AN EHaTHIES 5F AU i lactofertn, bovine

lact@i%PrﬁF';i@)'rélb(e bt FePRAC ehiha|1adleRkint ShirineafaBtofdtn, PEsPIAE Ga&oferrin etc.
ta'ned fromthe E 'coli |ac operon, Streptomyces

Lactgﬁ@wn @@rs&eser@o&ﬂﬁeangeéﬁ@"{ra@%genweﬁ thas 2Q US?"S| 999
V‘ﬂ'lés%ﬁ'la%t&@r%m( 88GR:d IE&Elh' Hesigndted enighfents of Iactoferrln having

anyl ase gene (anyL), Bacillus_stearothernophilu
antlmrpl@glemtbntﬁmd@gearg@ﬁ@uo%am@a qct.yl a particular embodlment the

lact idﬂl FGUEIASESRGNG tPNAE McABSh & BBrivedM&h, B&ARS |I:-idtt§ferr|n (LFB), a

eniforms peniTillinase gene (penP), Bacillu

protgu‘opf 6B8S a0yine agisg widB basnbeen amgiUEeq)m;?g@flyt from cheese whey and
f et al., 1978,
sup fr%h%gg h%gﬁgtﬁoﬂﬁgsgﬁ Aodrqgoe}ﬁ%gz%agiy of Sci ences USA .
75: Agmmbeepfgg)(amglgs\néuactqgrr[cmé foreseaepIEBe tofesdaentien are listed

edi ngs of the National Acadeny of
bel cfaerﬁ%gééﬁwegfés 21- 25). Further pronoters are

desSFERPBINDs: %@ua@losp«#m &M 47430nRrecadibicioRial peptides produced by
cientific American, 1980, 242: 74 94;
hydp&@'&&ﬂ%d?r%ﬂbngk et al., 1989, supra. Exanples
SEQUDtNDS: &- 11, @soralras their defivatives hayindhan ?F‘é}j@s%,trth‘bf:?@ﬁxb?"d disclosed
in éﬁ‘%oﬁ’ € a ﬁl’nﬁzr aﬂpﬂﬁéssbﬁgedt aﬁ’ﬁrﬁﬁ@&&s lBVABNGf BdVine lactoferrin
arren ous ost cell are pronoters
(LFBthaZEh)ed fromthe genes for Aspergillus oryzae TAKA

%Wélﬁéqpl usé Zﬁf’gf (Hr'ee gﬁeiheﬁ%%tiv% g%glhﬁ 'arﬁaérﬁldelalt the carboxy end,

d|smsyermaEPd51§191ll eralaphmwmmlamtmem@b@mahg b @@folws from bovine
lact ezel{ gi I lus awanori gl ucoanyl ase (gl aA), Rhi zonucor

hei 1ipase, Aspergillus oryzae al kaline protease,
Asp@aE@u 10 \NO:0BY ziiselased oiseEBhEEN AL | le angtiesr lagteferrin derivative for the

s _ni ce U
ma@ifg%e‘ or umPt ryp@?%‘gﬁﬁﬁﬁ pﬁogt ggsj}ﬁ& %é%égm )%%Ot(/l\e/eel B4 from
polyasorphenUdiyr hputrgphdsiot kistafénehfydm |rrda5¢)€ellshe pronot ers
fr o ne JLEku [ eyhr-al . a2
al p bnﬁyﬂggeﬁfﬁigg%@g@?ﬁlgl h%ségra ‘g)géldtgr ?2332 aﬂgs%%%tlg NOs: 33-46
disdlesmaan AiSe pateatrb. rH,8560691 dre laddmomj .examglelsyab @ntimicrobial peptides based
% goters thereof. n a yeast host, useful pronoters
on BERI&IHY ai ned from the genes for Saccharomyces
cer 8FQIDANO e4Vok agend &N 150 obhodhelaotoferas (Id3(@+603,i and lactoferricin B

oGO bPbe - TRRHB S RRE 260 VI S 0O o7

( ADBRQGAP)NOsind8-Sac ofzarldiB(t4:81) ekl 3i3ak LFB(18-31), LFB(19-31), and

- h .cer a rs)f ; .

LrEQBa REStLERr S48, HBNE: bl tRfmeHs B RS bice sai. 5

1992, Yeast 8: 423-488. The control sequence may al so

be a suitable transcription term nator sequence, a

sequence recogni zed by a host cell to term nate

transcription. The term nator7 sequence i s operably

linked to the 3" termi nus of the nucleic acid sequence

encodi ng the polypeptide. Any term nator which is

functlonal |n the host cell of ch0|ce may be used in

e -~ . . r
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region which is foreign to the codi ng sequence. The
foreign signal peptide coding region may be required
wob@se24ohe codi ng sequence does not natural | y PONDERIV4A00605

32-§4 {48 B ekl ot Wi 28 eiosrt ek TS Badq) Vi variants LFB(17-

31)1AQILEee1 -8B 20R dhddl FBY 1 DB 7RePIR, despzetiveng region in

order to enhance secret] t he nme. , a
! aitonal BBty ryor SR Nbcbar S 4 PRS0, aABLracie-an),
resEcAVEg SRE dtIseE bynGroehint ctef it FEMS RIRkdbieiygwLetterbagd (1999) 217-

cell of choice may be used in the present invention.
2Ef fective si gnal peptide coding regions for bacteri al

hosAcceriing tAVBgdi g o i(BdaherheOEI. dSiolc 801 (2002)E4DB3F, a fragment of LFB

obt ai ned Tromthe genes for Bacillus 37 . . .
MushErPIBHhe @'anaée',%s B39 thﬂ@O@@Eéé&?ﬁfﬁEﬂﬁﬁ 'ﬁ@- 58) in order to retain
anyPrididaB8vdl afantinideblal stivity.cheni forni s subtilisin,

acillus licheniforms ?et al act&g&se, | u

| Bagj | | us . .
st anNYMReT AbyATiantfsofndift (1 4131 h A %%Ed(%lgtf?e’ﬂpﬁi@;,l in J. Peptide Res.
200058/ 26507, BRC A Uss/s Uigial, DA, P14 /22AT2BANRIA S2EMA6A, 27A, 28A, 29A,
pepti des are described by Sinonen and Pal va, 1993,
30Aveed 8hfol ogi cal Revi ews 57: 109-137. Effective signal

PehdditdnaPdiraty SOLFMS739) afd HiBEBEOMS HaUG @A $edtisen in J. Peptide
cells are the si %Egl epti de codi ng regi ons obtai ned
A%‘Ee

Sciff:JRP118E (GHesv% PP RrEE28ryzae TAKA anyl ase,
As DRHHIduls® eRibBBImdnes! thabnitAléiobRE peficREbE U HECORIBE o the invention
gl ucoanyl ase, Rhi zomucor m ehei _aspartic prlgé{el nase, .
(a) FRMPERASSERIBI MRS SBelt) erapEseREQHIMNPo 4, PAMAGR {gent or variant
thelebP S Ecolsiikds afy SRAb HEOUD ARSs: 148152y SEEL IDNOE: 58257, Sandld? a fragment
obtai'ned fromthe genes for Saccharomyces cerevisiae
or varigitdberget or and Saccharomyces cerevi si ae invertase.
O her useful signal peptide coding regions are
descri bed by Romanos et al., 1992, supra. The control
seckmaypeesnay al so be a propeptide coding region that
cod i Gi . A ; . t
i A b8 B PEerL hoRg 4hRre ORI ORRF pRltchModucts of iteres
for Knevpurpasea @fr then prasento inventigro (§perression with aantymiegbial agents) are
: - | . .
nordnS G BosXiitaL gEloR AFREHEob g RN exfradiid s thereor
cat Eiey following su Bt onat-ithifing dist ok @xamplesf oft erezyprespefppadisular interest:

e, PRI PPANGA st BESCIES, R chElBRransse, and

alpled-galbctosidasent Adutitongh pn)mesBat phitioglas ndlevance areupeciate lyase, alpha-
r ot ease rT), [ : V] S| :

s 578 2P o pSTGHCE NGB HES0)08 o vanese @ oiase, &

galavtshddicet a ppiiedser &n alstl fosthler barticelec embodiment 3lie3884®)e is a phytase,

or BrgeBaoal endI e cefifuRD e e B8, EBFRIR AEF gutatrione-s-

trarferpspin deothegpanticulas eptedinent éw eTeymetionotiretagiunaronidase.

o 3eSh SR PR RSP RE P e o ny
nat@rab pe pild-ter @giyoes dbtaimed &bmomipeoatiganisradlof anp gedds, but also any an

| at which al t.h | ati .of
analgE PSP S RS pASy et e VRS, o W ST bRgrE appifes. such as
shufffedt Bezyhest aneldonsénsaspdregmes, aedorigatortiyels pshibihshergevant enzyme

tho i ch.cause the expressian of the . .
actif st dingiay Bhoheriet i gas: 5o Beminirart 2 ¢ Bebrnnown in the
art, g UMite‘édirécfadl l\qlam'aggwdsise bpPERe0C By BAndom dytdgenesis.

conpound,. Regqul.atory systens in r | G N

ARl St R e sl Mgl $8hGE e encoding i, is
a hyeasidgousher &dg2nsyss eargnos aishbrinsjestidenseqyenise, espectivaly. This means

filamentous fungi, the TAKA al phaanyl ase pronoter,

Aspergillus niger glucoanyl ase pronoter, and

Aspergil lus oryzae gl ucoanyl-&se pronoter nay be used

as regul atory sequences. O her exanples of regulatory

sequences are those which allow for gene

anplification. n eukaryotic systens, these include the

Y R T oy
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cl eavage of the fusion protein, AWMP-Linker-ENZ, into
di stinct products, AMP, and ENZ, respectively. Ad b):
W(lemsmwmst r uct results in one transcri pti onal PQT/DER@H/000605

R A —
excluﬂbﬁ h&tatal onwike e MEkic a%ﬁi?ﬁqﬁbn@ﬁs}endbg?dﬂng thechost c?]ll in question.
roducts, e c). t hi .
Corl i HEETOERORT e P FRITE st 55 ST s fep ed to invoke 2
rediiddld infrBudIGYIc Ire§ioned wirent éxpoesd ad a‘ﬁﬁ%@l@, méludmgd*na:gl Mow-allergenic
nscr i tlon pr.oduct s,

B B
var '?Ptér?%"l'y%? (o]t reﬂﬁﬁtﬁ‘gé? INIGYER kapwN Enpe a|nesul t fromthis
COrgnzyret . caBybeatﬂ@ésyﬂeﬂg)nF’dR@%sBmf tREROMRdHoR HYizeme Ndmenclature from

o PENet 0 S0l SE SR B, S e S e censmer

ENZYMEAS adtepdsit f |ﬁTbrerhthﬂ réRligdto tBe homehblafury oPanhdytnes. It is primarily

bas%%kﬂgggén%ﬁp@gﬁé% a %mqqclai&r@%?g%ﬁr%%e%@t% [ntetnational Union of
BioSHeMBHE an® fMaleU 14 llofb@y QIU@WE)YM B dekciidee éathetybe @i characterized
i ncorporatl ng_nore

I d
enzymeday WB chian %gz(ﬁﬁéyn%gp&%fsﬂ%w i Cheagas -p%gﬁigncdeed (Bairoch A. The

ENmatldafbb%%eabzow apptleres Adidse rzwuwbwea&awm IUB-MB Enzyme
linkers etc. are however exclu %gsfor

nongNEAtYre| |tsybas§fi %ﬁ@?'ENZ?St@%é(p ityan (o'&mlorg)ny on their molecular
meRIMRNENGEN FR1BEIAMTon GBS hbiVB)ledBteétAlR)rallfpatures of these enzymes.

Gene( ENZ) - Gene( AMP) - Gene( AMP) - Gene( AMVP
thchab@@epremtwﬁeq%es aw_aa%s &egng%t/ etc'ﬁ %BE%%%C 3.21.8. The
xyléi'iagé ﬁ{a%rﬂe dﬂvﬁ’/eé %Hﬁé‘%ﬁ&ené’.{iﬁlaﬁ@@ e erdiPh @erainl dfBdcMus, or it may be

Cl'eavabl e | i nkers e amno acid | evel, the
a flt"@ﬁhﬁ'%@é&%é’!ﬂ"@"]g yRast and Slamanious fupgal ay/lanases, Fungal xylanases can,

e.gS B RAG Adm astiam é?@lsgérgnﬁ.l)ém@ﬂicblﬁ TREraonRkY, dﬁh@ibhoderma
e.g. consisting am no aci ds V\,hl ch congrl ses

ci erafe pesaat Dthosesriie T 5,any enzyme which is

clas%ﬁffeﬁl' b Earﬁﬁgttﬁ‘&%ﬁleefasaébnﬁzaq dsc 3t2/n>I60@d ¥.VEVY or EC 3.2.1.39. In
consi sting of 1(5 am no acids which can

parb@laﬂ @abécgmgptécmq eaqiqg}quya%e I8 an\esgunggasnsifiedj 3s Efy 3.2.1.4 or EC

3. ZHréfgli‘[rfa%blueéné‘sgg%é‘yaﬁe dERUGAINh Ya ﬁ]ﬁgélceﬁ‘\'d , bdERAAP strains, e.g. from
I nting exanpl es of cleavable | ers

straingc@fgiiermerpcidd cl eavage sites, and cl eavage agents

ar eTAé {%trr?ld;%rgfaelag as TREd %%‘Wksean Ehentd %Y%th %e'dléhl&ﬁl"ed in the EC 3.4
tion site for a site-specif

enzprn@t @rage Emm@ﬁwblpéot@asea HP tASPS kISt a%"%ﬂeﬁ e%@se | or protease II;

Aspge?% ﬁgﬁr 364 r))te'i sk NBrofeasd A'@”hé@é?&lll@é)BF&Qa@%%b@n‘gﬂ@é@psm O; the

a- cel t he yeast ‘Saccharo

aci¢-stablei sibdilisin Drmemzdlmlwéuaids& tpes ép%e@f WEHP1/§8375 derived from
(0] J

Bacﬁ'lr a%}fe dbgét:lﬂﬁh%%gpﬁ s/ E thgf?ﬂ%gggﬁ'eﬁée(gﬂﬂsaﬁl&mus Aspergillus

sp. ( Betsomnium aghaysegenym, @El@@W)’eprmwhehﬁ'@'tSﬁy angothe @5@}"6 proteases

dlsaﬁcgsse_dirﬁglV?%/s_%?@an ?i,rlgfe 5?;2(8392&5\/%%\1‘ rr\]lgb%rlﬁs ?nd Nocardiopsis

albaonbi nati ons of basic am no acids could be i nserted to

?2;‘5}% Kl§ % BﬁL %Bvﬂ'g%agé{ g@@\)ﬁr(?r éshﬁg%ﬁgéwggg s@&ué'Hce of the mature part

(antho atidall-1881FRHQ @h@ GAnA treefeieq protesise qur Qf %l,EQdB NO 59, viz. a
var%ﬂ?of%ﬁéérotgéé av n'gho %8@'1 NRkiPR_EPID ROPEEFFAich Ala in position 87

cl eavage agen eavage |1 nkers are:
is sEh$tétnte¢tw1tb§'®r(La VaI ue et al. (1993) J.Biol.Chem, Vol

268 nce for cleaving the

ani a8 %&éeq&éﬁe@%%ﬁf}qﬁ?@&%sx (SEQ D NO 86),

Trypsin (Jonasson et al. (1996) Eur.J.Biochem, Vol

236 (2) pp. 656-661) with a preference for cleaving

the am no acid sequence X-K-R-/-X (SEQ D NGO 87),

Factor Xa (Nagai et al. (198%)- PNAS, Vol 82 pp.

7252-7255) with a preference for cleaving the am no

acid sequence X-1-E-GR/-X (SEQ D NO 88),

Col | agenase (Chinery et aI (1993) Eur J B| ochem VoI

PNA PN g e g e\ o s s
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protection peptide consists of at |east one of the
am no acid residues D and/or E, and, optionally, a
w@bmavame2 | i nker. n particular, or alternativePCT/DK2004/000605
emhodi nents of this ect of the invention: (1) The -
O g e TS ol e LONSHAN Y b, "ssonvier and
conipiiging @hé Afime Btitl @8qliéncli hes niahas dahe(amimioaciod 1R88) of SEQ ID NO:
and/or K residues; (2) the protection peptide does not
-contain any C residues; (3) the nunber of am no acid

r eSIT HéU;ﬁ‘Stfe'aQe HeRvearfRdn® Nbb@rﬂlopglﬁfalUi&ahndscdnfm&rngtth%amliriWacnd sequence
of am no acid resi e anti mcrobia

of tfﬁ?e@?tua%r)arém@? acigs 11188) nggéd'b Nét Yeptide is not an

i nhidai bRitefte BafeRAI fram Nb@érﬁ@%@@ prasifla P&id icémipAsing the amino acid
Seqanie QI FRatuss pAR B0 BEae dh ) BESER BASIPA S not th

S no e
antA irefeabd adier%&”fromaﬂdcéﬂﬁloﬁﬁsl BralPh BA@ &drgftiing the amino acid
peptide part, if 5)art| cul ar _enbodi nent s,

seqperceRf hemeise ps@,&emkﬂe aF@Sa 3818 at eRQJP NRi8b aci ds

cl qa& E)Shlblﬁ]ﬁr @H\bbmﬁ‘ehphhéi'prdléﬁésd& SEhapl Ro9tEL, 6() 6h€62 or 63 are
protection peptide is described in nore detail

bel
varignie GARRIISEG; & exieppPResUiiat K8 Mner frtermiRaexisapen. gereferably a C-
ternﬁfﬁ%ﬂ é?@ar%ﬁ)g:al‘rﬂé %Qte%lgﬁ rﬁé;f @drﬁﬁls@fataéﬁdﬁ%réélr@ﬁ iniarLdi’ dn@harged polar
u 0 u
amlf\@ aglgs v@hlmtbetla)stgwratmlm aggq; agthe-ﬁggrwmsaf ét?edealwpeptlde Bin particular
thesStE MERELhARC AN IeR@nEiBE o BRL I SndtEe Anfifé-a8id(s) REA téBe BRerminus as
upstream or downstream of the antim cr obi al peptide

comageestiiorthe mildyees Imburthesrajtiairremhpdinggitsier aspect s
herie@b.onkhf mdh %H&é@&nfn%'a%ld?s? id @ré YA drCor ahtkhrged;
construct conprisin first nucleic acid sequence
endamm@ma@r rBPrei aﬁdeg aping agirlip) is gae opAYreck@ceny A or P
nuﬁgefh% S gr ?r'?o%‘ eddﬁ@d %‘Prﬁr%j'aeﬂs %r@%‘éc%ﬂ RoML fh@t%r@!]p consisting of:

in as defined above; as wel as a_reconbi nan

QSHYOBAPIBEQ 1 NG: Sdi AN (3 Q P N%rf’cﬁ)aQﬁeThoHT @ TP, LP TI, 1Q, QP,
[ antim crobial peptide by cultivation
P, Broftﬁq%fggdn‘h? Egﬁt host cell, anld) Pecoverz of the
pepniadstill furthemembesimept theneriofepse depra dedige 1ohidestityjo @mino acids 1-
C IS o 0 %
188adpfe§;’%d) ?Igal\iicg 5?) gg%t'alggstgfgog/% ﬁﬁ&fg@%%ég 7‘%‘)“3\41 :’Hé)h/@girse/o 90%, or at least
95%ent i oned above. n particul ar enbodi nents of these
quefqugit.{ﬂygos%§%?%eg R—:{senthiﬁvérﬁ’l\ﬁﬁr%é g8 re@Vo‘?rld'érrt‘iiynSethéﬁ t\h§ amino acid
stated herernin F ion to - expression aspects
sequéncelsds deleemined by HesrroarapT 'iaégn"tvdnwé aj&%mwgv\émd&ﬁhgnment (ie.
{
a gIEB%ISa n}f:;ﬁmér‘?t '{hep@eﬁ‘%dltgé&loﬁn%rg%g%nBter@lglg% %edns%g SfBrOpc{be%ﬁtlde alignments.
Thecpéaty dortheLfirktevesidue obwaegapt ini-13 faihealyreptidesatand themenalty for further
feS'Pﬂ%J?o‘f‘éé;g?e%g?fgdﬁ?ygg@mgh' ng aspects is applicable to

ects of the invention. The
pr d¥dign'i isrparepf theeFASTA pptkagel version vROWD (rast VW R.oPeagson and D. J.

' . o il ¢
LinfRERi 6B “RTPRLEA F80r8 1 BB SaiRpHE hoai T PRUAY 8:204a-2448, and
W. R. Repisoni(t2901r"Repit @dd @nsutwmsemmmeuaqmlsamrwﬁb FASTdsand FASTA,"
a \ .
weBffs 1 ENelinghaf o3 Ba® Bef ras R ridieint aiohfienR SEdd Bhitn-waterman
algdréhmendth o Emitatib@®mn gapssizk @Be "$ImithdV@erman algdri9s”, 1. Brmith and M.
0 , a . 65, 1 and 60, 1 and 55,
S. ‘?{agﬁ%aﬁg‘fba@n%'zlgg'-59’5@5‘33?)- 1 and 35, 1 and 30, 1
ananBe plesanticdext b ghythséSs aorenpphewdiichlicambe ¢lessifiddhas EC 3.1.3.8,
andir 55 04 T3 R0 oy Ports RE B A HOR' ¢ Rl PiplE Brfins oF Rspergilus and
consi sts of, betmeen 1 and 100, 2 and 100, 3 and 100
4 and 100, 5 and 100, 6 and 100, 7 and 100, 8 and 100,
9 and 100, or 10 and 100 am no acid residues.n
addi tional particular enbodin®ents, the protection
pepti de enconpasses, in the alternative consists of,
between 1 and 100, 2 and 90, 3 and 80, 4 and 70, 5 and
60 5 and 50 5 and 40 5 and 35 5 and 30 5 and 25,

~ N . —y o
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increased viability of the host cell, and/or an

increased yield of antimcrobial peptide, when
we@sdosnortoerl according to step d) The vi abi | i t ypof/DKR@®4/000605

transf rmed host cel ] red I 1 -known. . .
Emgeelme BTIOTBCRS. Hymivale FenRghag: Fear bEhdiaq e chs o ania cols or
Schivafniemy&y) nm for exarrpl e at 450 nm The yield of t he

ant i m crobi al

ent e the anti m crobia
A PrEBraL A SR o T PR et D isas g igsgacids 1409 of
SEcgﬂb NCE 64; obi¥ al mbhﬂtaerfeef Ibapdgicaibr éMBod@RAE tiRtvariant is selected from

nmol ecul ar wei g and g)n [re al so band intensity

the varaptegiaipied 'B)Tabfiﬁr%g W %/%Qq%ﬁs The present
i n\#?%tétmﬁuﬁﬁé’%drﬁiuﬁr@nﬂdalrﬁ@rﬁomblp?'@fﬂseﬂv?é@raeaégréé of identity to amino
vectors rst _nucleic acid sequence

ac'dér%o‘!:ﬁgrﬁsﬁboﬁ?tf“ﬂn%ﬂ%ﬁt 'SPSta?&e‘ht a second nucl eic acid

SeqtRNEePmegaathdtedss RBEY MRieid I@Vaﬁr@iz@fne Maf can be classified as EC
transcriptional and trans]ational stop gnal

32088 ow3lapidepsase Ry dPertervent fem. s%aueﬁtfe Sd@éc’?‘?ﬁ?&i"us Bacillus,

TheRA8M§a TA¥rifI8s ) MY RAGpHREHT REmicbR, PsQlidaRINAs NesARdH&RIR! or Yersinia.
expr essi on vector whi ch may incl ude one or nore

conWerfPEn Manaanasecas ¢edd1ereis Mmegna RN GRZYTBR Whitdlehan Rercizgsified as EC
3.2 3RS ik UiaRRamset My NG ebE Rfilel $RAVBAEAS GNASSHIGOUs, Bacillus, or

the enzyne and the antimcrobial agent at such sites.
TrichpgesP3at i vel y, the nucl eic acid sequences of the

Pr egfeNtbrrh AKAPAaR8 adRibed BeRAPHRESS Hn BYzyniS fhicht@ntbReclassified as EC
nucl ei ¢ aCi d sequences or a nucleic acid construct

3.2 ditplheAegranage gequ%c@g deriyes feam AR Racelarees:
f oth@Q@ﬁﬁ%_fdh%Ebalefbtd‘s" cfa@E'a@stE@ BeAPHREAS AR e¥BFhethat CAE be classified

codin uences are ltocated in the vector so that the

as EGdi2nh22 ererasgalpeogprsedpay e 9. nikedenied firopma strain of Aspergillus.
appfrfeofe'rrﬁtﬁgﬁ?g%ﬁ%e $8 QU48A Heteih ¥ aﬁ%@rﬁé'tﬁ@t calBe classified as EC
reconbi nant expression vector may be any vector (e.g.,
324.1pl asmi d or virus) Whl ch can be conveniently
Su C C I EC
S0 AR e PO 80U AN cah Bt o
3.2dRoi ce of the vector will typically depend on the
compat jhi.l i f e (TR i : E
Com ! S5O Te b Bl Bt o o
42Be&.1inear or closed circular plasm ds. The vector may
be §lﬁb r?sutgfqr]é’ Egé‘aés}’ meﬁ?érteﬁaatb'ow aH@th%F strém? menﬁoNé%Cﬁé?éln are readily
exists as an extrachronmosonmal entity,
accemle teathequubis¢ invih hembersoficnliiereeatietionfsuchag rﬂmbﬁ‘erlcan Type Culture
CoIfé?t%n' ERH:BS‘,’ DRufiche asé%ﬁmﬁmgdvor?r\\n&?‘&orrq"é‘rm (%WW'Zellkulturen GmbH
ellement, “a’’mnic cla

ronosone, “or an artifi
(DSM#) o Ceptraalburgae \xp@ctwlnmaqlcwbmm%%mandeégﬂputtmal Research Service
' vect or
ParRARECE Rl REnERt R Ellond HeEEdIEh CRleY (NRRE. VTl
is integrated into the genoneand replicated together
it h th h sonme(s) into which it has been
N“Wﬁt"@‘gﬁ’%ﬁ&ﬁ!‘a ("t hermore, a si ngl e vector or plasmd or
t WoTher nutiEicacie séquences fapluas im tte pMaeohmVerglenhmy loooft genemic, cDNA,

he t.o introduc i. none of the

RN%DsSetmngy&?hetlc ?ynghettfé’ﬁg'ﬂogroﬁ’?yr?é&bﬁ ggge%g e?l‘rﬁe vectors of
t heThar eammquemvmﬂl tn |sputaté esrabloye comusleic @oiel sequemce enceding an
sel ect kers whi ch t S n. .
antI{T]J%mgIF ?9%1& 05 eﬁnl gnzyﬁ:\e %rlee r}ov@ 'é‘ tﬁ%r e?ﬁjii zr?c%da% l58|fa% %nefrom genomic
DNAJ pchpatatioh frdrh cdDNDX, oshiett@sal f synthesisciodea oomblna’acbn thereof. Most of the

si st ance, sst cet rototr .
perlifs B aiiie svaREHEEOT e E g BEhE: B b saPRebbitdle o TasT,
i.e. Fedrepbsunl AssistekBigpaldraping islad nayjembsrigimom Baci | | us

subtilis or Bacillus licheniform s, or markers which
confer antibiotic resistance such as anpicillin,
kanamyci n, chl oranpheni col otitetracycline resistance.
Sui tabl e markers for yeast host cells are ADE2, HI S3,
LEU2, LYS2, MET3, TRP1l and URA3. Sel ectable markers
for use |n a fil arrentous fungal host ceII |ncI ude, but

L, L 1 o 1~ e . o
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mar ker gene with the nucleic acid sequence where cells

containing anplified copies of the sel ectable nmarker
w@ens/024n t her eby additi onal COpI es of the nuBCEDEK2004/000605

aci.d sequenc can be selected f ultivati t he

col The IR PecBiRE =3P ruSTiss gy udh o5 A 631 be effectea
e.g.a®9niisingl fiite e a@@dunesolyfierdsé ehhing@aetidrh(PEREBERINGbOdy screening of

oS B N S ot B FRCTEghusgpys. 5o, 5.
Innik v, 109®NPCRK Al Geaideito NMétRody bnd 2@elication,. Acdsiemiic oéss, New York.

et al., 1989, supra). Host Cells The nt. |nv nti
Otne riplels 769 ARl proRRLireE sue BolgAPor TR 4eH41BD, (LR, ligated
actiatéd aAscptich LY endsuelkkodtid gedquenogrbasadamplifishtirgNASBA) may be
and a second heterol ogous nucleic acid sequence
use gncodlng an enzyne. These host cells are

adveHet AgRacIatiy é§aéhdenericd@ing ase ehtynean bndyoothecantionicrobial agent may,

t he ant| m_cr obi al agen t | east
e.9.y & spnﬁ%m & ﬁféalp nd r?%%’ﬁaﬁ%ﬂ F@X‘Hh(?f HRGUS . i0f another or related
org &St @NE &usi, forieRdmprRUaRY be Rhailldlidwrsbecies l/arlm that the
vectorg%1 rls nmai nt ai ned éls a chrpm)so Ie rant, or

s Thestar. issted ALPRE 89 XSGOSR DREoIPIG o8 nudic aci
seqdese whiesl |§é1§slehﬁélly fldtCoft &theA nithsd a@&bbqu@rfﬁé@”@@%sat?oeast about 20%

t [l th
pur G REARB B4 FORUIGIOPR YT BOTREISrAEY Sbisatk SRR P Pure, even more
prefefdtly “a@tleéﬁﬂ alRineg®h | puret BRd GREstCprefdrally r‘é\?tStea@te|alr>0tw bd% pure as
to a | arge extent derloend upon the gene

detarinest BY S5H18F SEIPIRRTRE. Io" GHOTFIE" §B RO BRL AUFRG 2dfbseduence can

be BB@HER %"'@tdnﬁ&ose!éhi@\@ prG@édlﬁé@”Bé& in eRefid ehginkerify td @elocate the
sel ecte is not affected ?ffect ed to

nucleiq,p¢id geayancatirophits nabxﬁ;althsf:@tlgnntq ﬁ.lddf edﬁntaﬂntea/&l?erelltt\vﬁ g% reproduced.

The JS]Snlﬁ@?FHced@reE heayaihi @V akdisigh akdiRol2@sHh oﬁQ'desiré?d nucleic acid fragment
r ot ec fromthe antim crobial activity

conmr@ngstr@namlvcacn SEPHINGE; Psychmcfhevam"ﬁ@rqbeﬁjemw (Rj) the enzyme,

insdrfiéh QiefPlE'f mert irtd af Vecidh Holedfd) &inalihdbrpdali d#ﬂ@ﬁﬂhe&@édfﬁﬁnant vector
is preferably expressed in a fungal host cell, and

intofspleqst pelhwherﬁzwr%ole RorieparceitasAf ”!R)%‘{C'Qi‘éﬁ‘l”d ‘Fﬁ%“%§tw"' be replicated.

cel N/Iocﬂﬁéétlgﬁ oftaMakeR! ddH §é<1u@h€é BRY Y éﬂhntﬁmlroblaﬁagent or an enzyme
prokaryote, or a nonunicellular mcroagrganism

as qafiRgd yb@l@m Ugay e neseesary for fie wothesisf é‘a%%fﬁtaSPPtélm Va”a“t enzymes.

The® &rns. §H/4h CsaaQQeW agd CgdrighV %nﬂﬁﬁé elckd toNRdrLAAtEAIlY BEcurring forms of
not limted to, a Bacillus cell, or a Streptonyces

thergef. IThese may|differdn spmgtangingeied V!ﬁi/cff@F ithe agfimigiokial agent or enzyme as

|soI€t%9‘”ﬂdrN It?%ﬁ E5b@cs Uel., eﬁt orcgni rrén\%n%ﬁf%utﬂgﬁelﬂéﬁlrﬁ%emﬁc activity,

acteria |nc t are not limted t
thersastabdity, g om@enéleage_mwo@ro@&mné varniangs Highdifier usantlmlcroblal activity

or SpBHRARASHAE; ori{ﬂﬁ‘ﬁ% Oﬁ{ec\)(‘?‘r‘ént éoe%%ﬁ’éeoﬁl‘é&'%e c%ﬂ&ructed on the basis of the

Nt er ococcus. e Introduction of a vector Into
nucteig tagidi sequenses earedingiyhe fagent 95tthedBaturse paftf @fcﬂlﬁj epgyme, e.g., a

sub%%fﬁe%/b Fdredf’ ngﬁmﬁrFe&igﬁ oF nuflellide QB@HQH&&QNM 88 not give rise

ecul ar ner a netics 168: 15), using
to anotheeamino anid senuesee of teeg:olypmmgr@n@iedsby meznuﬁtlelq%qsequence but
o L S 0o 1 2ol i i HEABS Sitycucin o e

enzg®e @ebageat) or by erdtqd@pmrapi pyclgaside, S@S@tutlorﬁwwgehanﬁy give rise to a
qiff@efk Qﬂ%racndl engé qﬁo‘?%%n@ﬁ?%e@crwﬁé@ of ﬁé&leot% substltutlon see, e.g.,

conj ugation hor ne, 87,
Ford@Mah,a1 999{ PBaeIﬂeﬁNptﬂS@@y apgdur 6?@@”@%}107Théwfﬁ9§tgeﬁt§lqnzymes and
antiffidroBS! e%&kﬁnyé?g.eoe Qe@%F%eQ&megggﬁﬂa ani mal cell,

an 1 nse cell, p an cell, or a ungal cell. n one

particul ar enbodi ment, the host cell is a fungal cell.

"Fungi " as used herein includes the phyla Asconycot a,

Basi di onycota, Chytridi onycota, and Zygonycota (as

defined by Hawksworth et al-72+n, Ainsworth and

Bi sby's Dictionary of The Fungi, 8th edition, 1995,

CAB I nternational, University Pr ess, Canbri dge, UK) as

wel | as the Oonycota (as C|ted |n I—Ia\/\ksmnrth et al .

A NN o A — e
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n the production nmethods of the present invention, the
cells are cultivated in a nutrient nedium suitable for
wee@doztion of the enzynme and the anti m crobi aPCHgKm04/000605

usi n t hods known in th ‘For e

oy Bl Be Shremb e ppot Shled nine ol FaG SR osubsiuiSs can be made
outSid@tHe &gRng chficdl & R fﬁﬁéﬂoﬂ d‘f ﬂﬁmte@tlle(ﬁhd(suncrésu&l iAGnN active agent or

conti nuous,. batch, fed or . sol

enzy@efAting pgﬁsr)-:-spHeq gmnggotpythgrac 'Yﬂyu%ft tlhpaqnzyrgprfgnqrglpgcromal agent

endd8&d ey Ré n'uBIe@ §d|’d %é@leﬁcgeﬂhwmewdreuﬂdﬁframpmﬂt EUlﬁ]BGt to substitution,
al | owm ngethe {‘)’i ptide to be exr{)r essed and
I

may ke jdentified qqq:@rcgrm RFasedyFeS: Koud i hg-art,jsych as &It? -Jisegted mutagenesis

or QIHthé%@&M@'rﬁ%?‘éﬁﬁ@fs' @&eB8JeGar CORniAGHAMidnt OBRNS, S@@B@ eScience 244:
rgani c ts,. using procedures known in

108410858, el BtpiacRNaHe. HV4AToRD e f"ﬂt&ﬂueswéree'iem Positively charged

resiUORM tHY ﬁo@EuI@ﬂnJ’&eﬂ%@@ﬁn@%m hélediled Srentebrel SbleQCtIVIty to identify
conpositions i n catal ogues _of the Anerjca

amipg|acig resicyes g'@g ?@-ﬁrltlcﬂ torthe @ﬁtﬂ;yr@f thegmelgsule. Sites of sm%gtrate -enzyme

mte?zﬂ:ttlbm PRI RIBBleringd SBE I 4HaR@isl BF Ghé hﬂhréé-'&nfﬁeﬂ@'bnal structure as
medi um they can be recovered directly fromthe

detersineshpy Suethidgehaiosengs riklepe Magnetis popanrenanalisis aystgflography or.
phcftéé?mg%t&eulrbgs(eé@% T&kevs&éwe 1987, fiferidetzss! @@b 9152 rsgimth etal., 1992,

known in the art that are sloemflc
Joughel phlolenUIgr Bisiday 224 ToHESR04 le@aven AL FrotIRBA GRS Lotters 309: 59-64).
i ncl ude use of specific antibodies, formation of an
enzyme- product, or di sappearance of an
NUanMdMMt% For exanple, anenzyne assay may be
useg,d 83 %seeh?rlméh‘ﬁo hr%la"f’tgst ty 'Mélegé ﬂtcrbe cERgMITEs %? 2 certain type, viz.
descri erein anti m crobi al agent nay
congruets thed cosiprige arﬂrstbmldie@samﬂ seqsience ag@ndm arbﬁetlrblprqul @gent, and a
t p
st SOREE Al SASLRER wlhun®ap' hBREPHIAE Py iy gpe o more corrol
secmeecm@apdlem:t tife q:upm@hscqrsofdbmmd}ng sfquenesy in@ @ubf@b@ hagst cell under
t f
conPiy "GR8 U8, S50 et HBFRBL i, e socon
nucﬂae«q:)bad sequerice vehétamlogode to the eAp@ssial he$Z can be
reyv, | . . )
S5, R LR RIS 8y RNl e s
doubg-sttareied ( whicly isngolatedifmnsa namrgliymgcunrlngigeas oewpichihae deen modified

to c‘eg[g?uéssgpg%nﬁw %ci’eégl g@éﬁﬁ%ﬁ%ﬁgﬁ@ﬁ@tﬁgbé n?sa mtahﬁer that would not

othpifwdsee @kist/ én (n%mcmhmgémdmallem aicid t domstihg |aro$mou!'reous with the term

o 5] o R0 M ML 5 B A o SHPLE B scnces

reqmnéﬁafbmxprbsslm rel ative position etc. as expl ai ned
aboye As, desired onI the en c 4
ol Y ISR s Bt Aol letierag o abad ERESHE K pRined herei
as Brmgieed Scmsyqnhmwceenaxvmreeﬂy spéuifies the cohicd amd&;eqbence of its peptide or
recover.e n.the art

ey Pipay o PECRUIRPASF B) 1o F04RE  SRUPF 815 SE B determined by a

ribdsdfleUBindigg $itet (mokaryotas)tadby dhe QTG rstdrtigatiororfeukaryotes) located just

TN H RN T T S—

sed(@htelotarld Jpﬁtmdmreanmoum open tewiirgy framaak thdi Biggncbeftthe mRNA. A

cod i b S PR G 2R ol s, 3 BRGfBnant i s

seqiéAtarsi on), el ectrophoretic procedures (e.g.,
preparative isoelectric focusing), differentia
solubility (e.g., amoni um sul fate precipitation),

SDS- PAGE, or extraction (see, e.g., Protein
Purification, J. . Janson and Lars Ryden, editors, VCH
Publ i shers, New York, 1989). Wuen the enzyne and the
antim crobial agent are expré3sed as two distinct
products, they may be separated, e.g. by ge
filtration, and the further purification of one or
bot h of these products |f deS|red or reqU|red may

o e o o o o
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nonocot) or engi neered variants thereof. Exanples of
nmonocot plants are grasses, such as neadow grass (bl ue
w@e@s®240Ppa), forage grass such as festuca, | oPECTIDK2004/000605
te erate grass, such as Agrostis, and cerea e. d. .
resgionswill Be; ungprstoq to fndude ay BiRRANVAYS |“c'§Fe‘9'°d”°“°“ of the
enz ﬁﬂeabhdl'tﬁ@daﬁﬁfﬁlbfdilépfadéh@ahclﬁa hgtletJrﬁotamﬂltéd/Qo transcrlptlon post-

Secal e), and nuize cor(rgq rg{;ﬁp es of ICOta%‘d
trana%otnoaﬁiae%ﬂcaﬂe@df?ée atign FestansiiengRediiqalPy AdHrSe jetion.
C Ot tHRNtFOTOMIPbI UsBguehsHRY %dem@@h&elrﬁt&ﬁfcltheeéu c@rﬁﬁonents that are
bean and soybean, and cruciferou ,agl ants

necepsass iOF AG¥EARICICIRT dhe EXRIPFHPD ?f&pﬂ@es@a a%ﬁat'm'ﬁ@b'a' agent,

resﬁécﬂ%ﬂ' YE&E] @bffbl nsedabndr %W&Whétf\%bbldﬂﬁél A tbhtihlel r@Bfective encoding
hytate plants as descri ede i n £atet no

owp
nucelqsegdmuamﬁ U3 Gha E¥RIO! s6auRACe ndlss. a% & 1Rb|igutegsto, a leader,

polyea%hﬁ&ﬁj’negecﬂleﬂeé Sp@béﬁﬂi&e%e@fen@e aprontért Ss@fae pepb&d8 sequence and
l'us, |eaves, root, fruits, seeds, and tubers. Als

trangﬁnézgqop, @rrmnamr ﬁtﬁ@glm%CWeagorgml os,elgﬁer&%qs mgblga %lsqromoter and

trandbhiRoRaNgHd ﬂanMél?dh‘él StopPsigratd. Sﬂ@éont@ﬂ@e&dér@@b&ﬁé’? Béﬁbrowded with
considered to c{ﬂl ant part. Furthernore,

linkess| fpr thmsmﬁerofﬂwéo 65 F0eGG ERsHictipR Stemiactitatied s "%tloaeof the control

seqBemic@NittPiet codNgSrgioR &df ske HuMéik Ricia éé&@eﬁ@@@@cd@ﬁngt &9olypeptide. The
present 1 nvention are the progeny of such pl.ant

ternm ‘aprraburlinkedinig dafiand h@éq"n sas arﬁenfteuaﬂ@@elﬁu\efhlﬁm a?n?OftSrrO' sequence is
app%rﬁi‘afelf Sllral:ezﬁépé SoSitiel reddtiva b kHE S5y @équ@ﬁ@é‘bf ﬁh'é‘bm 'sequence such
resent i1nvention nmay be constructed in
thatatbe@ommh@@qwtcn direetn drpsetorrsRien; of atAdlyrgptide. Bri ef |y, the
Pl affe RbntR) AUquERid n%ar? GO BHSbEIh t@yprbrrr‘@ferrpﬁq%hé& a nucleic acid
one or nore expression constructs encodi ng the enzyne
sequence thet @nnepmrumbbxaa hegleerll fonewpressiopPhine Misiaic geid grguence. The
proﬁl@%r Qéﬁmtdoﬂ&ﬂsht?ar{s@ﬁy&iloﬁhp&n%ﬂéédu%ﬂc@ At mRbiak! MBlexpression of
to a transgeni c plant or
the @olypeptident he prarpeieesgy & Any muelewmm%qqulegcwh@m%pws transcriptional
actﬁlﬁ) f JHQ 'P\%E{]éﬁltof"@?\'oﬁzg |ﬁc,cl’urﬂ?ﬁdnﬁ€|?arﬁ‘ tﬂHﬁ:hf‘e’dC aRE hJbrkPEleR1Mes, and may
I'ng the enzyne and ucl ei'c aci d sequence
be ebtaine frgm grnesrancadiog exiradelldlgen intragedklab PYlypeniides eilperfomologous
orh%?é%l‘ag u%qh%ﬁgglcgﬁory sequences required for
ston thereotf in the plant or plant part of
choEmplﬁulOf reeitatle epromitereipr disedtiog hentsansgaptianagf the nucleic acid
i by
con%gmf% Cozletpg psrg%eq’ﬁ mﬂ@nﬁoﬁé&%&gﬁ%i%%@%@%& cfeK 8@ the promoters
obtaieed fromt thgriat el lah dr@NA Steeptemipees sneliedieraagarass gene (dagA), Bacillus

sub'tl{kt I;e?gﬁégﬁkﬁgﬁ eg‘eF'ue (%‘aecBS S@e%ctllru %%énrpf%)ﬁréﬂs B%KBI nt)?laécﬁ”%ene ﬁ\myL) Bacillus

steamtﬁemopmlubema&@ﬁjc 'alm'lashogeme ¢@myM}yuBagitysy amyloliquefaciens alpha-
am)ég%:ug gany:#)y %ag"ﬁ ggnlbgé%e;ﬁ%rg% (p°e¢1‘ﬂ>‘)'el§§(§lﬁls subtilis xylA
andd ety ngermd dralr peodamﬂtle beta Ia¢tem|aae| gensf (MilefKammeifeet al, 1978,
and how r
Pro&%%d"?% lg-% l@ﬁ é))r(mg]r ééé;c%g%) %@?agﬂ%??ﬁ%é %t %Zézg% %s well as the tac
prooioter [{BeBaares atmw&Seraedmgsuoﬁ the National dgaddrnye Of 8¢Iemn§53 USA 80: 21-
b el r. ti "
25 B BTG re HERORSLA5RA0 SRRR b PRy bacteria” i
Scierhtﬁinmn]zmrcen,stasb 24‘,2 Jdeds aml inl SsamtIeok E&afguHaBerS)dpra

seq enc egd b £

198 %%t fFﬁ%‘l )}é&glél)é@ggés? fgrdgﬁgéfnp t‘ggnﬁsf ﬁ%ﬂ?ﬁo\/ bf He nucleic acid
coretrpa:tesmtlmm presket BBShtiCa My apfilamentous rfmgabeoste@cﬂ grérpaerokters obtained

et al | | ' - Yol
frorB }r&%e%ersi%ﬁé?peg@!“ue é&z%eiﬁ,ﬂg%%éﬁ)ygasg %ﬁlg?rép&ﬁr |bﬁe| asPartlc proteinase,
Assrgikust irsgare sestua h alpbaseatise, phipergillusulniges, asidd Stablﬂ t%pha -amylase,

(Edwards & Coruzzi, 1990, Ann. Rev. Cenet. 24:

275-303), or from netabolic sink tissues such as

meristens (Ito et al., 1994:.1#lant Ml. Biol. 24:

863-878), a seed specific pronoter such as the

glutelin, prolamn, globulin, or albumn pronoter from
rice (W et aI : 1998 PI ant and CeII Physi ol ogy 39:

NN NS\ L R T T
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anti m crobial agent, the nethod conprising (a)
cultivating a transgenic plant or a plant cel

W@ opneedng t he encodi ng nucleic acid sequenceBCHDKamMmmaE
condi tions conducive for production o

AspgFgillusi igeh PRIASREHIUS AWAMEHE 9&?99%'83%3'6{*%) Rpizegyeqi mighel lipase,

AspeRfIRR- R3B! §lk§h’% R8s, ABpYEGhLONoRESD triesat @ﬁ)sbﬁata isomerase,
transgeni c, non-human ani mal and products or el egent

Aspergiliusofidulapa npretamidesan PRl BYSArHEdPXYSPOTHE  YRSIN- %{ge ‘protease (WO

96/(507'8}?) apdwal QQC{he NABHE prd‘nlwcﬁérh%a ﬁWldadS\" t'ﬁé' préflotets from the genes for
Techni ques for exgre33|ng proteins, e.g. in nanmal

Aspgggillus, m@erg\epgﬁg(mlp apylasaand P§ggrg¢llu§ orxqeg tﬁgﬁﬁjgl&ﬁphate isomerase),
andprﬁ&’ttaﬁﬂ Hur@%‘?éc?%%%%n RBhRfdrs §Rredippr oach, Hi ggins and
(eds), niversity Press (1999), and.the
t hrleea aemrhmhn@@%womﬁteﬁq pee gltpingd fram 4p¢ 9§neD fq;e%cchafomyces
ceré‘(fls"?ébscrérmds@n (@Q@_gr 0GB hagmyséy Q‘é?éwéléémsééﬁdt&{iﬁ’ése (GAL1),

Processing. Generall'y speaking, to pre
SacchaiRayees coaseNisag al§eh\<écﬂelwdé@qnesﬂs'y@ferglépwee%waﬂ%mre dehydro-

gen§§§ é ﬁﬁ@/@‘AqJV) &Y %Eéha%}c%b ‘Eeﬁé’“«is@aesﬁ%&fﬁ%l e&radkingse. Other use-

an antim crobi al lgent SO asto ex

ful mmo;ﬂremdea&tmg@e"sn@ drserivechiRemancsstyaie 1998, \@éstB 423-488.
rec-ﬁ]\ée{:&qu rs@ﬂmé&% FF\Q&I Mo bé - suifdbRMrhRELriptiork téffmnator sequence, a
femal e ani mal s, ey may be expressed to the
sequemnasf TQCOQmIZQméyath(ﬁI cei"tteetplrrmnetegtrartseﬂ%t@@l Jhettganinator sequence is
opegiqlmkleﬁ t? ngéegtet%ﬁ\glﬁgﬁea E@éie@fa&@éé@lgﬁc@éﬁ‘cdgﬁ@ th@'b%g/peptlde Any
terminatag which ds fanctingal withehest gplbof choicednane LRy in e Present invention.
ant#’r@?e?feﬂ%ﬂl ﬂgfsnﬁor gIQﬁ‘\eH%‘ﬁs FiHg4TRodt e 5fCpthih&d 8bm the genes for
the-enco nucl elc aC|§ sequences may be
Asnergsltht ewzaelt'B‘\Mearﬂ)dﬁQQ Iﬁmgl@{fg@lwf glvcoamyiase, jAppergillus nidulans
r -
antl&g@fat(t)% %Q}th%ﬁg &SBX%MI%@ niger ﬁgw Sé%%)ﬁ ﬁsftpdrggtngrlnnoxysporum trypsin
likeprateaseer, and the deS| red nucleic acid sequences. The
tr%ﬁa@%ﬁ ?er‘?actéﬂsor?orv% & Host 'caud" Qfeo'd&}ﬁr?éoeq‘rdnﬁ‘t Fhe genes for
fertil1Zzed eggs, and pre era y permanently Integrate
Sadchemmyhes chrevisizeoennlasen Saceiiasompepshesfeyisiae eypchwmm§ (CYC1) and
h ti | t
Sacgh%’ﬂrogw C §e ?r%r{%gfsﬁg %eiﬂ?%ﬂs 3SpHJ§9!I1§;]lg ?%thﬂrro %rzasgneOther useful
terrainatorfenyedst bast cTéH\seaneemsbmliadgwaRﬂrrm%ﬁﬁl t HSZ, B@f a.

mﬁLﬁﬂggekliﬁ?qﬁayinétg%\é@)?itb%l?tgﬁ‘elfl% {nglﬁnguch-rg’se? [IF h@E‘tdceII are the ter-
minatags fdvhfaBec,lllud licheeuformls( a@@@-)amylasprggs\g(gmyb)‘ the BaCI||US stearothermo-
ph"rggcor“f) Q% rRylgé Qﬁe Qm@lggsépe h% Baci Iursaé}‘ﬁg?fqlfef?mens ?]Igha amylase

&HE exp eSS|on
genar(emgQ)expres& on. J. M Fernandez and J. P. Hoeffler

pr g’@“d%c‘éon rof ? edr‘g ?\cé‘{) Iana?ml)sr? éu QngHﬂbtlee reg?&J %e%tueh& Qarr‘fjo?ﬁrahgated region

of arhenRNA owfEctofis ||mpor$antmfbn trassiationr bydihenhoel ktsll. aTheudﬂadet sequence is
opeEHILAGEHS P B P8 sURRE RI4GHRRt BRGHAR e polypeptice. Any

leaddtt setjuencebiralt isdaendtioaaidntthe rexst gele of tcheice rmams enesedaip the present
. @b’i operably linked to a first regul atory sequence for
InVe¥Pfvary gl and specific expression, as disclosed in WO

00/ %ﬂe&‘é‘d leé?d:erpcfsr fliamtdmsafusgallHosf ueltshane campleed framhéhe genes for

i nv% g? gtﬂ fgﬁ@%ﬁﬁv'aé%q g—lrlf e%ﬂg?;{r{aﬁ% {39merase.

i f SHQQJbreeldaMert horayqxsbhemtoetm apepitaided froottheagenes for Saccharomyces

cewasg oPhEL R SHCEhP AR, cSNGRTR A B s

the art and may be in the formof a liquid or a dry
conposition. For instance, they may be in the fornof
granul ates or mcrogranul ates. The enzyne and the
antim crobial agent to be intguded in the conposition
may be stabilized in accordance with nmethods known in
the art. Exanpl es are given bel ow of preferred uses of
the enzyne and the ant|n1crob|al ~agent of the

— o ey .
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n a particular enbodi nent, the vegetable protein
derives fromone or nore plants of the famly
wo-alvaoe@me; e.g. soybean, |upine, pea, or bean.PEI/DK2004/000605

oSSt B e TR R s S A8 o cnveroge
nas6iB/eeRMEh§86-3hospithte BEBIdrogeng e (A[m/GAppl nach or
quipoa. Ot her exa I es  of vegpeiyas rotein source

ar el NeagRaeabeausnch Soslg%a oD SFAUGHRE: 2 sequence operably

|ink§@bb&ae 3 Sephinas dfsthe mrow‘@rabﬂdsy@@ab@urﬂ wh@hewnen transcribed, is
pr ot ei N sour c

rec%g?g{eggtfyetgpgq%heaﬁ aes OL c%ﬁg%ya e[nyglne 6g§|duq§at]oztéanscnbed mMRNA.

An)(p‘deaI)anyIéﬂld?ﬁseqbéhéd White is f@ﬁdloﬁﬁflg fiThos call pBEHaichaY be used in the
odi nent, the enzyme and the antim crobial agent

pre?%frly@%t'%e nutritional value of an aninal feed, viz.
e gvrefela@dgmwdanylaﬁ&m éékﬁﬂe‘hbeé It ﬁI@rhlﬁlbuQ&MgaiﬂmﬂéDEeltsh@re obtained

from gqewgt gcgfgé? Ep?i,é?gﬁﬁélihgéa Wae%%%g@&@sgg géq?gllllfjse en(iiger glucoamylase,
Asp@l‘ﬁllldiﬂ it @Bh& lanfESiateC ayhthResea G dridrd dxspdrémdtrjgsirliké protease, and
be it as a relatively pure product, or in

ASP&&W%W%%WW'W@PS%OWOWMS i ntended for addition

t 0 gdufiepolfRRA Iallorﬁsedu fericBs 60y8astfhoanicamd ate@scribed by Guo and
addi tives suc¥1 so-cal l ed pre-m xes for ani mal

Sher@ag. 1395aMPl§ﬁ°t‘|ﬁéPe|&§ife%?l°9¥1é5 98339P0i nvention rel ates

t 0 BRSOl b@(ﬁlfenﬁé’rmei}ﬁﬁlsb "beaé”s@jﬁbl bettide codip r@éloﬂﬁhﬂﬂi&odes for an
feed, and ani nal ditives, gpn prem xes.

aminp ceick FRAUSASS kaghte heeaminp thirahuh o £eHDe At ¢ Tis the encoded

enzS/IWéGI%' th8: ceII BaetRidrRipaling. ?FI@“St bH@%f He Edifhd SYRRINEOBS the nucleic
contain at | east one fat Solubl e vitam n, and/or at

acid sggyensaeMAMtiBherarliyy Bertain; 8 51917l ReRtide coding) egion Batarally linked in

trarls|2468 rfﬂcﬂg fhmeaNH BE sRBRERNSH thi c@Hme@@bn QMfch&fdodes the secreted
m ner a urther, optional, feed-additive ingredients

enzyme. Attﬁragtmeiyg tl"@g@rqng of éhegcoq%g SRBISBFY BaY FORtalsa signal peptide coding
regBﬁtvﬂn&ﬁE%l%Ib% to3Rd BIARY Qécﬁhen@é‘dTHéJFoF‘é@h s@ﬁ&"&phde coding region may

onmpounds; stabilisers; polyunsaturated fatty acid
be r@@mfed w@e@y@eﬁowéequﬁg séa%@atuwumoy‘t%@ s'armi 'peptide coding
regIUﬁt ﬂfter?gﬂn}é Totrég?l @%naﬁﬁedﬂ@lelco@ﬁ rééﬁ@ﬁ C}nﬁfn@IysreE@E@the natural
remxmtene for addition
sngnah eemtéi@opodwsée@a@ lwéabtomnhen%ﬁ secsetion gf tha ¢rizyme. However, any signal
I
pepﬁﬁ@n%gglbg r¥%|eﬁqﬂﬁcﬁ 8ir v#e?zﬁ tieﬁ?l cﬁgghr@{zﬁﬂtg Hgﬁgtﬁgys%reé%ré pathway of a
host pell @fmhpnemaymeallsedg@me pEesarhEVERMNt i on, is an ani nal
fee@ffe%ﬂ?é EIngSI ptlHQeco %‘Ilg O fort t 3 I\Qé’Y‘ dHils Hr€ the signal peptide
non-excl usrve Ti'sts o es o ese conPonen S:
codibgarpioss obtfalrfegtf:ogbthgtge@ee farBaciiys MBW@&W tagenic amylase, Bacillus
v
ste%}b{h%%ébrﬁ?ﬁ? @%%‘fﬂﬁs’éu E?Qﬁhvsl I{cgr@nﬁﬁndsi‘mgrse&\t};ﬁ‘slré \rﬁatrt]:ﬁlﬁ'!s NeAShiformis beta-
Iactbmase nBagilibisc$teprothermophitsi neuBal pdteases inB, ner$.arpM), and Bacillus
Ci I c nt a
sl JAACIGOAS! oo WRTUAILIBTSS, Sdoen and Pava, 199
Microimgegics Kevieva &7 10B037. copper, iodine, selenium and
co
ohod s e% t \r/%gﬁggl dp%?tn@é c%ﬁ@%ﬁ%? %m%'hﬁ)ugﬁg adféil Most  cells are the signal
peptldetqodalgl cgicnse oldaded (Pom athe MSpﬁirym'UﬁaPB@ae atAKA amylase,

r on c Shei

AT, SRST Cndliref " EIASE NGy ARy CpREFAn, PR Bycor miehe
aspafticrpeetetnase Hunyjigaa ingolens aeliluiﬂgses ped Homiceladapugingsedipgse.

such as perborate, persul phate, or percarbonate; and

enzynes such as an oxi dase, an oxygenase or a

synt et hase. An ani mal feed conposition according to

the invention has a crude protein content of 50-800

g/ kg, and furthernore conprises at |east one enzyne

and antim crobi al agent of tif@-invention. Crude

protein is calculated as nitrogen (N) nultiplied by a

factor 6.25, i.e. Crude protein (g/kg) = N (g/kg) x

6 25 The nltrogen content is deternIned by t he

AN o~ A ~ A NS A o o ' Y
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t he peptide. A fusion product conprising an enzyne, an
antim crobial peptide of no nore than 100 am no acids,
W@M5m2mbeavabl e linker. An animal feed addi tiRPEI/DK2004/000605

abo %efél(sﬁﬁaipe?tg%&fce)rgieéas ct'?stfcuﬁeJ %g%gﬁ,ﬁrﬁas defe'n'eg%r Saccharo-

myc(es) certvisiaa slpharfactontied Saothdmbmywst M\rislaemw/ectase{ d’.)that useful signal
one trace ner al ani ma| f osition
peride £ A et s AoraPRY By RPETeRp! e 82 06T kg and
corrme Sontg| eéqdeﬂeétna&) m&oftusa pfbpppthdhmddnigsregmfnl thadcodes for an amino

ve. Atrans nic art
acugmggg ﬂ@swqug gﬂ rmryspcgﬁpleggyrgg 'Ia}gar%ﬁ@tant énzyme is known
as @Wtzynﬁetdraiﬂémﬁjeﬁtldeﬂwﬂ duymdgeaﬂn sBme csed) ddprobszyne is generally

inaﬁx{g g‘éa &g%&s\%&@p a glgn%‘tﬂmctlv%gr@zyﬁe Fﬁgttglggﬁ:e grz yur{eca%]%ic cleavage
of tié plfb{bébh@SfrcdﬂﬁheﬂfﬁdpaWBpﬁde nl'lﬁrprﬁﬁéptﬁeeddm@mgl@f may be obtalned from

COo- exp n of tide. and e
the S5area. e Hactls subli 5ABtRe PLoiERy: APEF o rEadle paft iy Btal protease
(npﬂT)dSeécHaﬂamm&meeemﬁ albhawcvauezhlzomuecrommn aspdrtie proteinase, and

I nant _expressi on m crobi al peptide
My"é‘ﬁ %@éﬁ?fﬁ‘%g %F%asFHgVP ?g@ggﬁﬁ)no aci ds, the use of
a p@pkiedsoth sheIidptde 8adBiopeptidearegions ate ﬁreﬁéﬁt abfHo amhino terminus of
the am no acid, resi dues conpri,sed

t he
an 5rp7<ym§mtheoﬂrogg e fegion iyPasitiongA n@xt Wﬁg pﬁﬁopfe‘gp@ua&f?n enzyme and
thets@\aﬂﬁagﬁldél %gﬁéﬂ%%&ﬂn@ﬂ%diﬁ&?&tdlhé REMTPREAPES bEthegRopebtide region.

o EIRU oG PR AGATR0IR /33 POURODETERt AR PG Sleg he reguiation of the

exprEssioAUSTStha FRIyPe ptifePdel AN t® the=g ot bf Eedhydt eer Elxatrﬁ}ﬂes of regulatory
epti de has E‘SF“ de @rotectl on ct|V|ty

sys qﬁra_s %'@rtl"%%ep\é{ GBUSRIEP &*Bressirg © Klen%qr}eota Qeotprnedlon or off in response
to bd@r@nhlf:&l' B8 pRyfiEAt ﬁﬁﬁdl@s" |ﬁ§|ﬂ&|h§eth§0 bisdeN@f & rb@astory compound.

one D (Asp) and/or E (G u), the nethod conpri si 2)
RequRIOTCYSIE TS I IPKYOlst SySispa MEIURR Bhe B 6. 6as P hiegalor systems. In
yeaSO i A@H%yétfeni SOSAL PR téM v/ 8 uded. fllﬁﬂh@ﬁt@ﬁs Infhga the TAKA alpha-

I'i'brary of DNA constructs conprising a fir

amyas efrsroten Asariadiua Teartavcaamiase FPFP'B‘PE%W%‘? Aﬁ@%’ﬂ!”&% oryzae gluco-
amjlasd %‘F&rh&@r ¢rdyd bd atseqaagd r@g&ﬁ@@ngedﬂgﬁcéﬁoﬂmﬁ @xamples of regulatory

encodi ng an antim crobial peptide; c) transformn
seqyEaeescIP|tBOSK Which RiQW fr gepe @mnbfmt'ean@t%fewgt'%ﬁysﬁgmantaese include

the %fd?df&%ienr@dhaﬁsé E;é‘rﬁbgﬁlﬁkmi‘éjamﬁﬁﬂe&%ﬂ@ pleBefdt 6f Methotrexate, and the

expression of DNA constructs; d) estimating
metghethioneiaraangs “ﬁlg:h are apnlified wish hedwy m?tehsfrbV\%a Chgas; the nucleic acid

seq%?h&esencﬁﬁﬁvg%e @ﬁiy‘n@\kbﬁlg be %BQ/aBry Ilﬂﬁé’d WEH\ He: reba8tory Sddlience.

antim crobi al "pepti de; e) 1dentifying peptide

pr othe nudkeic @aidasanstred afithe rmvwméw rugseeomﬁﬂ%@ PREe than one nucleic acid

sed‘ﬁ@ﬁé& Ehtgd rﬁcﬁlefedﬂhag oh8 etk fife Mg &, té ARFOKSTRL i) sRT seven, eight,
according to step c), results in an
ning nct@mlwq@ﬁwwm epepslingoare, &, thregntpup fivgnsix, seven, eight, nine
C NBe (HRPL e RERffiEnt, A& Thucleic acid

or feﬂ érfzrg'tsngg ﬂﬁ&%ﬁ%ﬁa ;)/lzeeg acco? %I ng to step (:Lij)c;e'cagCI sequences
enqmglng tlaeerazymaﬁs)enay b_mtfp@gam%nf diffsrentnabl e, and/ or

Obtﬂan‘ﬁ%e@)écﬁ%sﬁ@étrb‘?‘i’h%m?ntioﬂvrﬁ§§ LRB < Irsé k?r%}e Qﬁ% one nucleic

erein s not I'n sco
acid peqiiehce epedsig meret tham epe patindickobiabagent, %Qn@r@ t%é@ee four, five, six,
sev@ﬁbagﬁt”ﬁlﬂ Ste " Seld, Wtfﬁi edr, kaliHebAL fiflaR, Qﬁteéﬁvs%ﬂlérlmteen eighteen,
e I nvénti on ny 'equi val ent enbodi ment
nln@tﬁenlfvftf@ﬁdb/dnltqlﬁ"bécw seiguanqaseensedipa ase. twil. shiegy & B\fe six, seven,
arg di n h eideeR. Lovent h

cioh e PR TR ok ulechy Bioqt "ldeel, pfenteen. eighteen.
nintteermm! teppi rastimiarepialagestss Khe |né@lelrcraCt¢1eor§trtlctquélm tiyention may also

foregoi ng description. Such nodifications are al so

intended to fall within the scope of the appended

clains. n the case of conflttf; the present disclosure

including definitions will control. Various references

are cited herein, the disclosures of which are

|ncorporated by reference |n thelr entlretles

o ~ o - Y o o oy ~ I B
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PR39 designates the am no acid sequence of the mature
PR39 peptide (SEQ D NO 65). DP (Asp-Pro), DDDDDP

W@ 2epRem Asp- Asp- Asp-Pro) (SEQ D NO 101), aneCEBERBDB0060S
(Au-AGu-Au-Gu-du-Asp-Pro) (SEQ D NO 102) are

compxisRrpI0se thn tweptn RHelqie aﬁé@@nwc(&é@ap?@anrﬁéh%} ety antimicrobial

ageht@Vg'@t uBNo tNENtyARB; i), thifty-filke, Q‘&QW'fSurW fivee, lor réK'@ﬁ up to fifty nucleic
iS not a prot ecti on domai n the inventi

aC'dF&Q%ﬁB‘F%a?ﬁCOBlnaém testwirabydiver HiTs 8?'%&\/% fpwhedetiirivenpreven up to
fifty %ﬂgﬂnlééﬂa@'agerﬁéz'ﬁh@ﬁlrﬁﬁ%fﬁ agénts ntdy Eéqﬂlepd%-ﬁ?elbr"dlkbﬁe)wt The nucleic

the expression of PR39 was evaluated through | PTG
acid; perHenFeh earedispdhematimicrpialr agentiss rBRkAe| Shesm%om different. The

Réh
nunigb@?sr g@ﬁ%g—:‘gggg géiﬁ%é?%e%@ rrP%n i Eﬁk[ll‘é}fh)?tlrﬁ tewg @%I%r rdRgk @Réh expression
takes)piceds inshisiogvodieswer e cl early i ncreased by construct

PHW% Agcl&iO TRy @&sfrgctcél’”tﬁé litehBor?HB 80 ciRRAadR cﬁ@@a&bnce(s) encoding

by construct as conpared to construct
the pnmmds) By de @tsmee@scpfdhe nuBleicr aaidi SEAYRNCR(SS iepReding the antimicrobial

agef('?tréf)d W tied @Ersge S’?l'llef@?‘fﬁg' el ﬁiattﬁ? Rhzythé rbn%o&iﬁékse%%ﬁces may be

eavage sit wher eb Yy the anti m crobr al

upsiheqin. spene @fymsl*feams otihe iaptimicetial gartiangpding sesianse® and vice versa.
USQ)de‘oupsléergg hé QSmﬂ'{Bﬁéﬁ%rdl 'P(nB\DI%d§é< Qﬁ%ﬂsﬁdéfélco&md constructs described

t1m crobi al age n an E Sui ci de EXDTGSSIOH
herezl;ygheelnwlwusi91aIeo;oza'maphentmlrauc,l@,nC@§eswﬁ1 asrige suplgicrsidsqaueseassoincoding the

S d /. S [
enzﬁé ?S%agﬁgleﬁbﬁséyehﬁ(ﬁ) th%S%%érgP sZéﬁges 8Rd ' 4lso the linkers and
don‘@msrmsmlbﬂchfuﬂbﬁt batow1shaml bd prapedy saeges 21d iyixtapesadags as to enable

| EFGhT). Pl ds of
the Eé%]d wﬁ:ﬁ‘ %Q‘E‘résg'gr‘?‘gé%gd arBiD/ III)A) a?fg]w for the

exﬂ'@ree eXarmbies ant) af (aiaj[yelwsup@lpmug@g acid ccpestructs of the invention are
Iisteaeﬂél%.a?ﬁ% goﬁﬁﬁﬁ?s 9fe F tec? lthe E qﬂdéetfcﬁ'n BPS Bt izl8Sthe following
are all owe e ce

nt erac ar rre ranes. o
abbRivatiorisdarp BABHGAMPAANY l\dugmahet E’eatidey ENZaiBnzayne; RB8nRibosome Binding

Sntel Bhb‘MQQ ,Eote} fg%,?] s AV Ol u‘? gved expressi on vector

gned reg ted, reconbinant protein
eyp?RQM+RBS1 GeEe(MM?)erkaenp(Fd‘ﬁh'EEWI ows the cloning

oli, as no
L!:qgg@l on oggﬂﬁ@w@ |Er’15§ﬁ "ngtTﬂ%dé‘g occurs in the
eb RRM14BS 1RGane(AMR)- RHRM‘QPBQMQ -RBARt{Prnekiongyre)- TERM2

é;?’gﬁg Liealll\%/o(i%ﬂgﬁ cet J%Qﬁl%sfe}f%% q?aﬂ%}fﬂ:%t{c}ﬁgl' érodﬁ?t a% one translatlonal

prodest) Lz @efuision BaBing(fudioh pmdhcﬁ:dt\ gloe mhover cmtstructSI ”Mnker deSIgnates a

C|6ﬁVﬁ€| glgg(%r &ngcﬁ Fg%ﬂlbgﬂ(?rg ﬂw(;%; ?jgtﬁﬂ%%éﬂ} %pﬁ%ﬂcﬁ* %@OIdgg for subsequent

clegvayé ,of ahe fabioh hgrotdim oAMPapsied-ENZotiviondisfimad nprotiects, AMP, and ENZ,

ntous phage fd. pill is synthesized with an 18
res %#Y%)"aam d, N-term nal signal sequence, and requires

t heAdodit @hlsaborﬁeocts;esu%mrﬁ amei tnammptmrnai rraduchebut two translational

ran The nal seguence i S+ re I : :
prodliEe e e SRy Wil SIEp Jrea e, Bt MR Ro ekl Stap, godon inherent i
Gerfe¢AMPY A ccémlinghyo kwa distiniat ptddontssAMé’ andrENﬂ atilebs psdlocexbds

VT R T T Tt S —
confrhEs MatdBROMZ. |1R:cptdnhg$3ertwestra$chbimin ptiodlicts r agvestit as two translational

ol AR 558 5ok SO SR ons v

prorﬁbl@rsﬂeﬁ\u{rﬁhg Gthdfgﬁh usayeusing onetarimerd.indticibde piohfoterenthe expression of

AM CtBEYbfél 5%%" ensi onsﬁg Kbgﬁ%ogm%% dg%%;%@“@&%vmé obtain desired

molQAﬂatnoQ'bB@@ré%@B&Admvetaﬁs E3. were nmade by PCR in a
standard PCR reaction using a specific forward priner
in connection with a general reverse priner pBAD Rev,
both of which are set out be{jgow. The PCR tenpl ate was
a pHH plasm d encoding the wildtype PR39 (w PR39),
SEQ D NO 65. The PCR fragnments were purified,
restrlcted W|th Ncol and Xbal and cloned into the

o o e — o o M
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This exanple illustrates the expression and secretion
of two different antim crobial peptides, Novispirin
W(mmibslﬁmm in the yeast Saccharonyces cer evi si BEI/DER20VG/000605
uenc

ant 1A bsiaicanoimiy 5 S AR B aee e e G MBIt i cppstructs of the
mv@ﬁnbﬁﬁhcol’ﬁ&ﬂﬁblrﬁ%}ﬁ@lthﬁﬂ sHeY rudlSEQeD sNﬁI:er%%)eriébdlsg tifie gmzyme and/or the

pepgdf%@em EASEm ﬁ)ﬁ&ﬁ'ﬁ?y 9 cgansiﬁjr u%?t r[s?muefe%s I|B§g§ e}ﬂc gre however
exch@@@E(r%iReN@snr&ﬁl&:ﬂPRSQ As sone prot eases

speci fi ft utam c acid residues (E),
fjﬁ S E@H}é@ @1% @%}?Z&M%an be |iberated from §h2§
éj\/FGand(ewngeh@(mMR)rGérw(Amg) Glené(AMRYNt i ni cr obi al

anégé‘%(éﬁgbgﬁﬂﬁ(w CQq:qeiAlEg? % (Wﬂré Eﬁz a gener al

r evigraé dbbi/é@bnsﬂﬁet} neWP thaidesigrate rbié saimedorbdiffereni AMP sequences,
shandar %qgs eac%h%x The PCR tenpl ates used were
andthe saM§ 4rugdor anple 3. Derivative PCR Tenpl ate
Fvvdprl mer Revprinmer pHH3857 (E-PR39) pHH1531 pHH3857
pBAD rev PHH3858 (DE- PR39) pHH1532 pHH3858 fwd
C'eaWﬂ'ebe@Hmssg ( DDE- PR39) pHH1533 PHH3859 fwd pBAD
r eVatRRERG Rt éé@ﬁ&el’ﬁﬁ@té?HHééaéaHM*hH&@stdéﬂnétBﬁ&elrﬁds a sequence of
pHH3861 ( DDDDE- PR39) pHH1535 pHH386 |Fr)1 ;
amippjasisis, yg@a@hEeé@wglw.@ggﬁgv\ﬁonsstmg o} 1 30 amino aC| s which comprises a

T PR ueREEH LRk
cle %@ @WH& S%W acids, typically

ver\ SIS AT CaPSTRng IR AR AcideATisgraieRiesyPecaeeiieainby a cleavage
ageﬁ'@'-:\ﬁ% E%X\@&?c%) op'dh@rglﬁgl ft call¥ enzymatlcal Grg’eAans Non-limiting examples of

GACGT CCCCGA
cles@@gle(llgwsgemgmm rig_q.lg@@gefsm and cleavage agents are listed below.
ACGEP AL Tm—@ﬁ@ﬁ%m% (BOAEASAALERECEEeffic protease.
ACCC CC (SEQ D NO__ 77) pHH3861 fwd:
An /AREBEIEAPOEA TEBEIRUicA CIPaReCisRY R GeemiA TieAha cim@acgrtRiane bound
pro Gl aismERIR mhe7@a-£h%a5&?dﬁ$ﬁlyd& éér&ﬁsnE’QRT he Kex2 proteinase
ragments were purif restricted with Clal and Xbal
hydselyizes| rentides andopratemﬁ wﬁbb@sl%@yp aoihPASsWRIEh peeceiggved at the C-ends
of 1?1 23 ?ﬁdé IBSn&so shlefthhya @V%I é@@éﬁ; Bi6HePistRYERR 67 fqg) pp. 850-857.

erlvatlv were verif QX sequenci ng nd
Exanpless 06 Kewd| oiem/@g%\ sitef ?éﬁbl—lés -Ata h-ARyfaNg, Arse‘}rawps4 '5)3 "and also other

coliihatRné dA?nE% nﬁ’J %Efa@oéouloubét |h§‘§r§ecp&f“$§tlrW|ththEh§ea\hage by Kex2

expecte ecu ar wel g wer e observed i n_each

(Leﬂgwogml etual el 99BN Bmhﬁ@ &4gbr 30Bs( 1o PPo B2 1R85 prreherds S. et al. (1996)

tont ger the quenching

Ge‘?ﬁAﬁmStéHa?ﬁW@a rge ¢Ih® g gﬁ%%ﬁf?s produced of the
ant Otiec m@bﬂutaborpblpaiilqm oft preteesese (dlgayage agentsk pad Sladyage linkers are:
EntteB) m%%g [a Vallie ¥ (?553 )Y ém. 8 Hﬁ 2@@5‘@%17‘)9\5/@1 a preference

ser ve | N osuperriat ant's of yeast cef s harborin
for cleaving lthep Aminoi aj:nc( sBquenge XalatD -Ritel-EHSER BepEO: §6).. W (Jonasson et

al. fﬁ?@gggﬁ j B%E?grﬁcgﬂffggg Z?[fﬁ)r I%?@‘ﬁ%qi)sgéﬁ'% )&!&fe Qﬁ@dfér BEavmg the amino

aciq SedpzggeX- &R/bx (SEGOWR NO7 B7 A fraktor Baadblagalmeal (3885)-PNAS, Vol 82 pp.
IS 5sP T iRr 0 t /-

723572850 Vifce B EPHES Frtiealirant s BEGRRAEERGPKAIERSR 1 (sEQ 10
NOs 8k IQutiagartase t(Ghinemyast akn(dPHI)eclrfdBiochen.mVek 313 &) pp. 557-553) with a
pre eé%rgc\r/egftoy 81%2\838%% hRﬁ%ﬂ%{]b Sé%ﬁ%ﬂhgphéﬁgﬁp%k%eo ID NO: 89), Thrombin
(Ramannst at. ¢ b9%e) Q@G;Mol B, weaa& i5h g ZBA9eit it agissterensg fpicleaving the
ami é\gtac?‘f?égiu%ﬁcesg QS BR%? X @E(ﬂ[ﬁﬁ@ @?}ééﬁrﬁfwvﬁﬁbmobacter lyticus Lys-
spedtfcqrotoase) alﬁpuben fetJaft hiaa996c) Geoer Vet 19 0Wk) ep. 1Rdd 1Rhwifle a Preference for

and found to allow for satisfactory expression and

secretion of the antimcrobial peptide. The further

constructs were the foll ow nd9-pHH3864: E-Novispirin

(SEQ D NO 73) pHH3865: DDE- Novispirin (SEQ D NO 73)

pHH3866: DDDDE(SEQ D NGO 94) - Novispirin (SEQ D NGO 73)

pHH3879: DEDEDEDP(SEQ D NO ~ 104) - Novi spirin (SEQ D NO

TN NS N NP NP/ SN ™~ A NN NN PN~ I~ R
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Carl sbad, CA, USA). Al four supernatants contained a
peptide with the apparent and expected size of 6 kDa.

wab@spepv: des produced in pHH3891 and pHH3892 PEI/BK2004/000605
t heor |caI

cleqgt 7130 e PRI CFABPPOLT R GR P T B IR ) aeaving ot Gl

(Kak@dpaetdsl. (1992) U&Rﬁb&émﬂ&bl 2$I73(Ba)1pp 187823788 ) igdeRva prbteases are
ue rotection.
adcigRallSEL| BHeBT*an e FBY RSB PR RN EPoBPaN ngehiaso pepsin

chyridtrgpsx, aamﬂhﬁnbﬂebu@tdtéé@s Chgmettyrsis siap havera paefdrence for cleaving after
secretion f reconbi nant bacteria of a pectate

aromalie @M AR aé‘ﬁd'eé'l ther of two antimcrobial peptides,

38 Amrga][pr@feaeel rﬁiétlhoa' h>|e c%nmgfemQGpﬁdegataa eetind wrggtasue is by using
el gl S o abhS et ) s AP hromiamin
wm&uagg\bes]f@%cg% %S‘EEP)D Noom)ﬁ(merﬁgt brlo:t;bogl ig a/gi_leiilw&r (Bﬁ‘tfﬁ_ﬁ@d@John Wiley

. 0 Q m crobi al peptide
a”do%%’lsgﬁ%qsea*aﬁi@%évgspﬂnp (ﬁ’t "bm E’N’ﬂg? tal peptide

hava Bl ﬁﬁQeleMflcH’ed@ﬁg&&éﬁ&icﬁl@tavﬁﬂbb@fo‘ﬂQZA—GZE%p Pré&peptide bonds,

made and inserted al on%twth t he
o't

Whl?fég?%Pﬁﬁt&@V%{éHé tregiment q.@(eglhﬁgg Qg@Lgﬁpoﬁg)( ﬂ%a suntable temperature,

for & RURIBAS e dpéﬁo@ae:xalrﬂples @ftdmttalble $emﬂ'é“r§tu?es arebto, 0609t or 80°C, and
strain used was the r ot ease ficient str
¥aarerfr%v

exafRSSo A BAD AT RETP Heictis B ngws. e.9. % hour to 5
houie 'k Kadii t¥ 2vPhoups, 1SHdritd B hoGrs! #I-MoWRHIBR hbWS. i S

described in J. 'Bact. 1991. %P 4952- 4938) E‘ link

f usMawcisetigeleng! aléf&ﬂt'a'reﬁsq'e Ca§ CQHEsRINIRB Y %A?gqﬂéleceavage Inkers,
as WBF IR B0thk Mo PRl blttft@ctlbhCﬂdﬁnalrﬂ‘%r@)@?r@%ﬁdeoéasny deduced by the

cassette was an anyQ prompter from Bacillu

pergqfy sileddn drengit e e 4ninecgenetie ce%ﬂhem&ea%? gpquences can also
be BhtiSizddRr tHRRNDJSH 8Padd Frahé AGstRER sfiéro s Rawel katswn in the art.

thuringiensis. (see US patent no 6,255,076, in

particular the pD&G68 neo system shown in Fig. 19

[dfObaptideee fol l owing DNA fragments were prepared:

o? The Shl ne Del garno sequence (SD) and the signal

pepthed @repent inventiane @lser tiatendo ahy Lusgerie the 1BsemPingat expression of
antlrﬁl&ngl B%‘It@]eé c(anTg&c;Ife%S@)enché -dofairt, " 42 QBCM@B%HE or protection

'bel ow priners 2 with Sad and
domem | whictpisi crr@raclerlzeét"ag“mget e@mwmw@m@caacld residues are

%%&%ﬂ’&%’x@&m tect omazln is E) I{gﬂp%rgglg_ inactivate the

antmromhepemae ng oaegitdetcf be H@lﬁ@ié@ttae erwﬂb% theehest ggl Once sufficient
qua"ﬁ itted gfe{h'e\é:?e%ggéﬂgbg%eﬁ Po%ulcieﬁ hRBigr (ﬁ @E ;Qe%TQQ c%ﬂgtﬁeoéleaved off as
viz.  as tHe anp

el ow priners
desanbedifurthehbdbew,1thus ce- ane@tlmgathesantlpmrﬁéal eptide. The protectlon peptide is

Rﬁﬁm GCTTCTGCCTTAAAC-3' (SEQ D NG 109)
pre{g %%r tata AGCCTGGATTGATTTTGCCGACTCCG- 3
NO: In@Bgrticliat pmaogiymentse et teagleifidh.ca0%. 5% 79 %. w&*’/c@@f’/n§1% 82%, 83%,

8a%° ﬁg’ Szé {5‘?{? ﬁ@%%é‘?qgﬁ %1%”‘9"‘25/‘3§3b/d%%)g6§5°/} &% 5%, 98% or at

tarls
leastaga(aogmgwwmamm@mrseq satgerprwertlonlrzeptIQQ:aye Rand/orE.Ina

BTS00 AELSRE 5H,  8000s 8 0 Mt pc

conBisMOof thé)aming lacihresidaes Dvand/ort Eu Irsa stit further @articular embodiment, the

pro{ { ee%%ﬁagneé%—r%%g% ?E- T%{@%@ % Cﬁ%sgg i3 %’?2\) r:legpdzjgleb and/or E, and,

optio6al)y) awtaaeagaeslmmbl ed after Restriction Enzyne

di ges st 1 & ) at ; -

e PR REr abr08e) grBRfimeh b s Hect 9 thg ingeption: (1 The
nurhigeTyf & md/dm iy amirenaad refsidugsimthe (p)testiqnR)eptid¢ @1higher than the number

(PP1331-2 PCR primer 1 + priner 6, DNA tenpl ate:

ligation of fragnment (A) + (B) + (C2)), and finally

inserted into the vector parB0ef the pD&68neo plasmd

as a Sad Mul fragnent (the unique Mul site is

situated in the Ctermnal part of the Savi nase gene

|n pDGZ68neo pl asm d) The pI asm d wth the above

o o e - Y O L g
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to SEQ D NO 115 is the PP1331-2 Sad Mul DNA fragnment
of SEQ D NO 114.Clains . A reconbi nant m crobi al host
W(aedob/ownprl sing a first nucleic acid sequencePEnDEAIAYINGOS

of R ol o€ et IHE Bt ol et S JRL ESaRUH G segves: ) e

nuraitedrl of efmind aiciah residhes @i thet pretektiors peptide/ islowdrethse ttendumber of amino

aoif et st ona ceplusandl hE HficRin ppbe € gy ap mniior of

badenawbnomdfase@nt ains a DNA constr uct i ncor porating the
[ as the s ?nd nucl ei ¢ ac §Fgu nce.
e

first as
Thelh 8o PHENET GFRRCimEH, ih P SR A EoPl % eGP GECtet part of the
expaasddsfequermmucs Whiwaspmt ahedntlmlcmﬁalr@en%dcwmsm isiabt the signal

B 4o 55 RS G S SRHGRE e o BER BT = st o

amitho Adidd hﬁ:’secm’rﬂfe &hﬁglcmbﬁehlwei)tﬂMATbeﬁehgtthbf the protectlon peptide is
nc oratin t he eco iCc ..
desgfibesl Boiriie fal BSok. e piTiectBningPlds aty 1 SEnfiEef peptide may be
separdted By a%tt@fcﬁldf afindlagdoramae 5e0p eslgng Mo, up to 12, up to 15, up to 20,
and a second nucleic aC|d

m cr ent
up ?eéi@ﬁﬂ%?%{al@ﬁ’a‘ FCs enzyme, operably |inked to one or
rmrEhe:aﬁktléuelacwewqaeﬁ@sertdwtngdhé @@buddwprowcﬂmeaemam @by be upstream

t he enz and t r obi a ent, in.a Sul
or AASESAT o, R GRB AL PR Snceing Aidkie PO SeRiee. In further aspects
her6 6% UB& GRvdntioh ereRite &P QUButlBict Sad Et?blﬂ&ﬁ&ﬁl &dﬁnﬂ‘r&ﬁ'tg a/firs nucleic acid
nmet hod for produs ntinmcro

SeqYERER engoqing Rt %@%Igrgﬁlﬁp?%qtlﬁé merl@')a sgcﬁﬂnpl quq@cng ﬁgquencle encoding a

peptife PréxeB ddinsih deeddfinell abbye;zewsll aglaatgdBmbinant Rost cell comprising
uce a su ernatant conprisip the enzynme an

suczrﬁqnﬁqrgqt,o@,nda r%‘eéggﬂ forapﬁ 59n Pte V@tlpw‘do |ﬁ%p%mlg9&>§ecultivation of the

recémginght hdi® caNtandireésvehBdf the 96F)t|de8the°méth%u%tl&ﬁéll9 lt@t*npnsmg the step
conpri si ng an enzyne, an antin crobi al ent, and

of quz@lg\ga}ypeoqpfuﬁ%@fote@on Aeman Hsing @@eeuapéqmlp gl@avage agent examples of

Wh,g@g’gmghme@%o@g | east one fusion product of claimS8,
(b) at |east one fat-soluble vitamn, and/or

| Srbapi D AT ATEPAANA IS4 GHAPRNG ABPEAS DL Hvep st everything what

is <¥ted tHef® iMMtdIianl tole cOexpRisBRBh écsﬁéé*s@fm@&lvbhﬁ&h also applies to the
having a crude protein content of 50 to 800 g

quershipe| aPREL- d1is| Ea50 INORRTIGYRST 619-pino@lrtien dp tee &PWF‘W °blal peptide, the
corﬁ'ot EEIRAGAY Ghe RON-BILTBR PREWRE, eRirytRinG izt % stifed herein in relation to
el ements thereof, capable of expressing an enzyme and
the svenghinthagnestsi ia pPRligable to the capxpressionaspects phhep\satien-
of hapiB&tibR p@?\io@% tfp%%ﬂy aft Bligdpeptid oFQpSﬁtWeec%?hﬁ?Bm@fa number of

an antim crobial agent an enzyne as

natpigh mepenatyral ¢ r@p@ﬂ%cf amn@ @ﬁlﬁ!s that a@olir&pd &geqwtl%apms fya particular
emb&ﬁ%%ﬁh@\é@ﬁﬁﬁdenﬁ’ BRFHAd RarE RPN -ardifio aBidkhe

recompl nant expression of an antim crobial peptid

t heTypicallpfthg pm*eﬁtleepegweg@wpm@ssaﬁh@rtée ﬁlt%matl\@a@msmsﬂxaf between 1

anooflod he; 1410 a:gi ) fﬁﬁh&*?‘@% 5 6' 1)Ssﬁd 7B, ’fEﬁd 9001 %ﬁ& Iegm and 60, 1
A

tide aré P)
and ﬂ@nﬁ amd/bAgl ang bt bend 4h, b@p e1 @@ﬁrﬁob é.aﬁ\g ?eﬁt 1I¥‘é’s¥0 1 and 15, or

betWQ@n gﬁmé*%@anﬁﬁ@é&& r&siddesy) the met hod conprising: a)
rovi eptide protection candi date conprising at .
| ealst fldﬂ’f@r Ep%m@lﬂ@“r embodimentsptiei MPtactDRAPERYst epeempasses, in the
aIte‘FrQémé 'c§h§i§s 3. 55 en%@?@ﬂ@%@i c9dh490d NeaRERSd, $8and 100, 6 and

protection can ate and a second DNA sequence
10Qaﬁca@d| 199, 8andA09.A arcbtitakr pHeped 4e0 amjnotacithresiduas-ng a

host cell with the DNA construct of b) and cultivating
the transforned host cell to obtain expression of the
DNA construct; d) estimating viability of the
transfornmed host cell and/or yield of antimcrobia
peptide; and e) identifying a peptide protection
candi dat e whi ch when used i n2h-DNA construct according
to step b), for transformati on of a host cel
according to step c), results in an increased
viability of the host ceII and/or an |ncreased yleld

T T
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10 15 lie Thr cys Val 20 <210> 2 <211> 20 <212> PRT
<213> Artifi ci al <220> <223> Peptide <220> <221>
WM@@OM@EATURE <223> The thiol group of the CyBCT/DE2004/000605

pos n,. 2 [ cked < 20> TUR

i AfBicnl gt Rogers i ardbain, bTRtE Grfpagees. in te
alter@ate cedsidts oF’EH%TWélEl K%B&#OO ]2 anc( 20)3 s#D80; Lard/30,&5/and 60, 5 and 50,

T n Ar S G.Al a Pro r

5 oty Iocd B8 a3 B Anene BBl g 2 A St 9t

;211hed320a1%2h3h I|H’ﬁ!’ﬁg<2i&hplést0ff potetios 22ptide 23 >the invention (in the

ept i <2 > ( 0>
corbS B SFpET o\ a5 & FoCt o DnE (B DELpRpESqpEEE (sEa
ID NOp QQ,rDD’EDEE &SIBQg’BtN(BI gB)LjDS)D&El (SEQ IND:4yy BEDDELSEQ ID NO: 95),
i <210 > P < >
oot h &, Rl 5y LosBa eeb i 59139028 BT o s, pepeoe
(Sﬂgh MEFA@HBE@IE%?EET%EQ ID NO: go@up of Cys in position
IS ocked < < > M SC  FEATURE, <223>

gr olfp@ o?aﬁwgar e’r‘?gé@mef‘ ot]l?elrgofecg rblpﬁalf%ed @9&92%3@ amongst the

fouabiRJ | DIE; %BBBP((SEQ I(DEIQQ) f@OBEREEDP (SEQ |BheoGGQ)TE DE, DDE, DDDE
5
see, ety o e < oids 18ad 2l 1 SebenEbBpibR sl 1p no: 104
DDB%TEED%QQZEDBP @@N&eﬂ%}é&@f%@@@jﬁéosﬁ&%e@ﬁm 106).
< < >

£ 1H0% 34 2beyelirpistlioneriges i onTat 5 ere 55 ¢ a o cieavable
linkers per se, because e.g. the C-component protease from Bacillus licheniformis will cleave
at the carboxy-terminal side of the E.

Those of the above protection peptides which encompass DP are cleavable by weak
acids, see above.

In the alternative, or in addition, these protection peptides can be combined with any
suitable cleavage linker to enable their post-productional separation from the antimicrobial
peptide.

The table below shows for selected examples of protection peptides how to calculate

the percentage of D and/or E residues.

Protection Peptide Number of Number of Percentage of D/E
amino acids | D/E residues | residues

DP 2 1 50

DDDDDP (SEQ ID NO: 101) 6 5 83

EEEEEDP (SEQ iD NO: 102) 7 6 86

DDDDE (SEQ ID NO: 94) 5 5 100

DEDEDEDP (SEQ ID NO: 104) 8 7 88

DDDGGEEEGGDDDP 14 9 64

(SEQ ID NO: 105)

DDDGGDDDPPDDDE 14 10 71

(SEQ ID NO: 106)

The protection peptides of the invention may be identified by a) providing a peptide
protection candidate comprising at least one D and/or E; b) preparing a DNA construct
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<223> Peptide <220> <221> PEPTI DE <222> (1)..(5) <400>
6 Arg Arg Gn Trp Arg 1 5 <210> 7 <211> 5 <212> PRT
we2m3m2402 i fici al <220> <223> Peptide <220> <2PAFDK2004/000605

conlpzaing %1125 DI SSUToE iang 1 SRl PR h3sRiat, dud o second
DNRQ&QUQ&e%ing%ZﬂantPﬁEﬂSbﬁEpsﬁ%? cChansféming40iost Selmgth the DNA
cont B 5 3y ORI E R38R 6 2 BBk 538 ot v o

conB¥aitY] B es@ating( Liabilify5of teOBansSorAreg fogd dBlinart@/dry giel &f antimicrobial
2> PRT <213> fi <220
pepli35 F0S (e A Mo 08058 PIOCRIR ARtidalsyYIE) Sher Béctin A construct
acc&@im‘y g:lgteg g); porGtransTdsmaﬁbg of & he@16stl édcoﬂﬂﬁg:to GtepR &P >results in an
>

mcrgﬁgﬂ ﬁbl@iﬁgh{ I{n?)staf%li 2a5 662'%%%‘;2\?5990&# al% A??Sazr'&%ﬂéﬁz;%érpeptide, when
estifVagedladeordiO sleb 211> 6 <212> PRT <213> Artifici al
ST%H@Z‘QéﬂRY Eﬁ"% t(aé')sfoz%lé Eoit%ézq_ﬂf Pél’ h@g%grégr%ﬁ &eﬁ}? own in the art,
e.g. by measuring optical density (OD) at 450 or 600 nm, for example at 450 nm. The yield of
the antimicrobial agent, for example the antimicrobial peptide, may be estimated on a
coomassie-stained SDS gel, e.g. by looking for bands of the expected molecular weight and, if

desired, also band intensity (see Example 5).

Expression Vectors

The present invention also relates to recombinant expression vectors comprising a first
nucleic acid sequence encoding an antimicrobial agent; a second nucleic acid sequence
encoding an enzyme; a promoter; and transcriptional and translational stop signals.

The various nucleic acid and control sequences described above may be joined
together to produce a recombinant expression vector which may include one or more
convenient restriction sites to allow for insertion or substitution of the nucleic acid sequences
encoding the enzyme and the antimicrobial agent at such sites. Alternatively, the nucleic acid
sequences of the present invention may be expressed by inserting the nucleic acid sequences
or a nucleic acid construct comprising the sequences into an appropriate vector for
expression. In creating the expression vector, the coding sequences are located in the vector
so that the coding sequences are operably linked with the appropriate control sequences for
expression.

The recombinant expression vector may be any vector (e.g., a plasmid or virus) which
can be conveniently subjected to recombinant DNA procedures and can bring about the
expression of the nucleic acid sequence. The choice of the vector will typically depend on the
compatibility of the vector with the host cell into which the vector is to be introduced. The
vectors may be linear or closed circular plasmids.

The vector may be an autonomously replicating vector, i.e., a vector which exists as an
extrachromosomal entity, the replication of which is independent of chromosomal replication,
e.g., a plasmid, an extrachromosomal element, a minichromosome, or an artificial
chromosome. The vector may contain any means for assuring self-replication. Alternatively,

the vector may be one which, when introduced into the host cell, is integrated into the genome
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<210> 1 <211> 3 6 <212> PRT <213> Artifi | <220> <223>
Pepti de <220> <221> PEPTI DE <222> (D (6) <400> 13
W(])_y(B)S/AZ@OASH Met Arg Lys <210> 14 <211> 6 <212pCTFBK2004/000605

andpéé% d<é rll%rll)wnﬁzg')e :C @Eo%ﬁp Af,)d%qltﬁse‘v %H<é2b§§ E@eg integrated.
Furthzegmsr%éaklﬁéie ﬁ%%t%? ol plasihl® ar RRT o< AioBe vActois bricplabmidd 2@hich together
< > <220> <221> PEPTI DE <222> L (11
conLaAr@gge tfg@\go* tppe Ntrad%e& |W5ﬁ@gﬁnqrpﬁ oilt}be( %}istt c%gll SJrL tganlsposon may
be 5se];10 <210> 16 <211> 11 <212> PRT10486. 204- WO ST25
<22 23> Pepti <220> <22
PEP GD{? ioz Eﬂ’ ese(‘g 'iﬁ’@d’ief%gaq_sg,gorgaép ong g K‘P@e sglectable markers
whi€h perhiPeayyGeldetion ytransformel clls. #2ddlectdble rther id 4 gend 2ve product of
BT eS  eaf S ST, AW il oo 1
aux@lrﬁpﬁ@lranaythe VRé. Exsmplys ofl bECté@aI%%JébPabl& nraekels atd tIfe’Z iﬂéll>genes from
RT <213> tificgial <220> <22 tide, ,<220> <2
Baqﬂ@p—ppg@s& '”tjif chen@rmls L4 (RL arg vy_ eler“ferﬁq b@uﬁ reﬂsrsance such as
am@cMnnAk&a%yhrM%hloﬁérﬂpHeh&oﬂ- obtetRcylih® TesiSanctl BuitdBle ¥RdrRers for yeast

hos?gerlls are ADE%”III g LE?JZ, LYS2, MET3, TRP1, and URA3. Selectable markers for use
in a filamentous fungal host cell include, but are not limited to, amdS (acetamidase), argB
(ornithine carbamoyltransferase), bar (phosphinothricin acetyltransferase), hygB (hygromycin
phosphotransferase), niaD (nitrate reductase), pyrG (orotidine-5’-phosphate decarboxylase),
sC (sulfate adenyltransferase), trpC (anthranilate synthase), as well as equivalents thereof.
Preferred for use in an Aspergillus cell are the amdS and pyrG genes of Aspergillus nidulans
or Aspergillus oryzae and the bar gene of Streptomyces hygroscopicus.

The vectors of the present invention preferably contain an element(s) that permits
stable integration of the vector into the host cell's genome or autonomous replication of the
vector in the cell independent of the genome.

For integration into the host cell genome, the vector may rely on the nucleic acid
sequence encoding the enzyme, or the nucleic acid sequence encoding the antimicrobial
agent, or any other element of the vector for stable integration of the vector into the genome
by homologous or nonhomologous recombination. Alternatively, the vector may contain
additional nucleic acid sequences for directing integration by homologous recombination into
the genome of the host cell. The additional nucleic acid sequences enable the vector to be
integrated into the host cell genome at a precise location(s) in the chromosome(s). To
increase the likelihood of integration at a precise location, the integrational elements should
preferably contain a sufficient number of nucleic acids, such as 100 to 1,500 base pairs,
preferably 400 to 1,500 base pairs, and most preferably 800 to 1,500 base pairs, which are
highly homologous with the corresponding target sequence to enhance the probability of
homologous recombination. The integrational elements may be any sequence that is
homologous with the target sequence in the genome of the host cell. Furthermore, the
integrational elements may be non-encoding or encoding nucleic acid sequences. On the
other hand, the vector may be integrated into the genome of the host cell by non-homologous

recombination.
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<220> <221> PEPTIDE <222> CD O D <400> 19 Lys Thr
Leu Arg Trp G n Asn G Met Arg Lys 1 5
WA RmBAB®0204- WO, ST25 <210> 20 <211> 6 <212> PRACKHBK3084/000605

Artf f i cial <220> .<22%> Pepti de 220> <221> PEPTI DE licat
<2 7L quignomays Tepkionq ?’h"@cérrﬁ“aﬁfrfﬁ‘ [ CANRIISRs AN 59pL0f replication
enaBling<2el %ebto2d Zaplkale adtbdemAusly fih cthal hos2 2@t in2d@dsstion. Examples of

epti de <220> <221> PEPTI DE <22 - (5 400>, 2

bacgﬁé} @nglnerr% r@pp]caip@ aje éhgﬂl@gszéf rg%ﬁa;o& &Zéggmlgﬁ.rplBRBZZ, pUC19,
PAGYAA BT, Ahti FACY GY 84<@Fstfaitting Pepticatioptinde coll28md p@B110, pE194, pTA1060,

PE <222> (D, . . <400> 22 G n Trp. Gn Arg 1.<210> .
andzgflﬁé?%gr@ ng,| Ilqgi%)m &%glltﬁr t?ﬁx‘amleéﬂ gf&% gig%gca%on for use in a
yea(E’teﬁédt?:g[lQ@gmg Zegcrwor@ﬁw replikekors 2RSS, Bie s@dBination of ARS1

<400> 23 Trp G n Arg 1 <210> 24 <211> 5 <212>

andRENa) 34 T pompapta AR BeicERELTré 6rdh AT TeBisa 1At may be one
haviRigRal mtatis R vhich(Rakes(ife)furicdidfing 2dmpératupe-gersitiveGh thelligst tell (see, e.g.,

5 <219> 25 <2_11>?g <212> PRT <213> nt het | <_/,%._2
Enrlg 19/ pipToese G5 55 edkaionelfcadaty ot SHERRE USH 76: i

1 dd>thdh ondliéspytof a nucleic acid sequence of the present invention may be
inserted into the host cell to increase production of the gene product. An increase in the copy
number of the nucleic acid sequence can be obtained by integrating at least one additional
copy of the sequence into the host cell genome or by including an amplifiable selectable
marker gene with the nucleic acid sequence where cells containing amplified copies of the
selectable marker gene, and thereby additional copies of the nucleic acid sequence, can be
selected for by cultivating the cells in the presence of the appropriate selectable agent.

The procedures used to ligate the elements described above to construct the

recombinant expression vectors of the present invention are well known to one skilled in the

art (see, e.g., Sambrook et al., 1989, supra).

Host Cells

The present invention relates to recombinant host cells comprising a first nucleic acid
sequence encoding an antimicrobial agent, and a second heterologous nucleic acid sequence
encoding an enzyme.

These host cells are advantageously used in the recombinant production of the
antimicrobial agent and the enzyme. At least one vector comprising the corresponding nucleic
acid sequences is introduced into a host cell, so that the vector(s) is maintained as a
chromosomal integrant or as a self-replicating extra-chromosomal vector as described earlier.
The term "host cell' encompasses any progeny of a parent cell that is not identical to the
parent cell due to mutations that occur during replication. Generally, the choice of a host cell
will to a large extent depend upon the gene encoding the antimicrobial agent, and/or on the
gene encoding the enzyme and its source. For example, a host cell may be selected which is
not affected, or affected to a very limited extent only, by the antimicrobial activity of the agent.
In the alternative, the host cell is protected from the antimicrobial activity by provisionally or
temporarily inactivating (quenching) the peptide. Still further, generally, a fungal enzyme is

preferably expressed in a fungal host cell, and a bacterial enzyme in a bacterial host cell.
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<212> PRT <213> Artificial <220> <223> Peptide <220>
<221> PEPTI DE <222> CD (4) <400> 26 Trp Gn Trp Arg
WE28m200x211> 7 3 <212> PRT <213> Artifici al 19dBBK2004/000605
ST25 <220 <223> tide <220> <221> PEPTI DE
Z0am oSt £9) TioBe S Fneeiia PRy oaness (o0 o@ DPkgtole, or a non-
unu@&l&?m%orgaﬁam &t lafetxkaq/lote<220> <223> Peptide <220>
> PEPTI 00> 28 Leu A
23%@ Ui a&cﬁ%%@zﬁﬁc@r%' ey 5Ucas IE5) 8O wetf?%ﬁ%ﬂa jpeluding, but
not figwtelt t62£@%0|ﬁ’@§béld%r ﬁ@@t&ﬂ?&% JREPI E¥fls ¥ 22%tic(daid Kteria; or gram
<400> 29 Leu Ar G n_Asn

negabie BagRia S9fa® iy ch} ed EPosngdes spaLesliAad, Bataipipclude, but are

not‘ﬁﬂﬂtéé‘ t&’%ﬁ&@Eoﬁ&%?génGEé E4ctdcosd @) 2 adaMAEIRsNLAGSB6stoc, Streptococcus,
-WO. ST25 Leu AL rg Trp G n 1 <210> 31 <211> 3

PGQ%PESUQDRWEQ‘@%ORFWH cial <220> <223> Pepti de
PEPTHDIRtro Uction Jof 548k ito Arhcterial kst ceR iy, B2 irsldnke, BS effected by

proé%%a%? trzgofn%alti%; (gAreé,i L.igm&wangzéznd Cohen, 1979, Molecular General Genetics
168: 111-115), using competent cells (see, e.g., Young and Spizizin, 1961, Journal of
Bacteriology 81: 823-829, or Dubnau and Davidoff-Abelson, 1971, Journal of Molecular
Biology 56: 209-221), electroporation (see, e.g., Shigekawa and Dower, 1988, Biotechniques
6: 742-751), or conjugation (see, e.g., Koehler and Thorne, 1987, Journal of Bacteriology 169:
5771-5278).

The host cell may be a eukaryote, such as a non-human animal cell, an insect cell, a
plant cell, or a fungal cell.

In one particular embodiment, the host cell is a fungal cell. “Fungi” as used herein
includes the phyla Ascomycota, Basidiomycota, Chytridiomycota, and Zygomycota (as defined
by Hawksworth et al., In, Ainsworth and Bisby’s Dictionary of The Fungi, 8th edition, 1995,
CAB International, University Press, Cambridge, UK) as well as the Oomycota (as cited in
Hawksworth et al., 1995, supra, page 171) and all mitosporic fungi (Hawksworth et al., 1995,
supra).

In another particular embodiment, the fungal host cell is a yeast cell. “Yeast” as used
herein includes ascosporogenous yeast (Endomycetales), basidiosporogenous yeast, and
yeast belonging to the Fungi Imperfecti (Blastomycetes). Since the classification of yeast may
change in the future, for the purposes of this invention, yeast shall be defined as described in
Biology and Activities of Yeast (Skinner, F.A., Passmore, S.M., and Davenport, R.R., eds,
Soc. App. Bacteriol. Symposium, Series No. 9, 1980).

The yeast host cell may be a Candida, Hansenula, Kluyveromyces, Pichia,
Saccharomyces, Schizosaccharomyces, or Yarrowia cell.

The fungal host cell may be a filamentous fungal cell. “Filamentous fungi” include all
filamentous forms of the subdivision Eumycota and Oomycota (as defined by Hawksworth et
al., 1995, supra). The filamentous fungi are characterized by a mycelial wall composed of
chitin, cellulose, glucan, chitosan, mannan, and other complex polysaccharides. Vegetative
growth is by hyphal elongation and carbon catabolism is obligately aerobic. In contrast,
vegetative growth by yeasts such as Saccharomyces cerevisiae is by budding of a unicellular

thallus and carbon catabolism may be fermentative.
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<223> Peptide <220> <221> PEPTI DE <222> (D..C25) <400>
32 Phe Lys Cys Arg Arg Trp G n Trp Arg Met Lys Lys Leu
W(&O@ls/‘azﬂnz) 10 15 Ser lie Thr cys Val Arg Arg APGI/PRe002000605

210> 33 11>.11 21 P 2 f
<2o5%rnt Sulelsit S804 el etd 7ol ohisb 6Ll of ot mited to
Acreghdirims 2 Ksperyilis, _Feasdriume <t—mirﬁt;oléZ)Mucc(rS) My2@Rphika@ea, Neurospora,
raII occur %ea}@ano aci d <220> <221>

PecaE be @n\é na
RPlEm. g M'Pe dduf? or Tric 23> xaa can be any

nat Buregal yceuccmayl e teanisfoomadi H)lOaﬂf&ﬁocéSGMr\\OﬁlvinﬁTbﬁotoplast formation,
nargforgs obife 5r3ipeise . 354 RBerdt FEBe Wi in a*Famner known per se
Suitabidpr (oé&iiﬂé’s Rgpttar’gg)rmamokﬂﬁ)b?glHQEF!TdleEeHQQMescnbed in EP 238 023

> <221> mc
and Jbisart o4 'cﬁi%é’rwdwgf i 40 aﬁe%%??ﬁaﬁamgrﬁfn%é%{%ﬁa USA 81: 1470-
14M23@1$tal§l€2ﬁ&|?th@d_sf hﬂtr@hﬁorﬁﬂﬁ@?uéiﬂum éBéme:sZﬁ@dé@tabemby Malardier et al.,
ny. nat_yr ccyrri ' acid <400> 3
19 5eha 78, 37458 SSANQ U R A eV By Gordfarméd (53 tge proceaures
deserised By Be%rggg_ﬁgééme lh Abetdonall.N<220 Sima2,3n.| PegitorsieGuide to Yeast
< > <2 <2
Gepggﬁlﬁng%@%ar@?log)( gie%%g)gpégn%lggyé&l%?%%&qﬂ ‘gqg-glsl Academic
Pré]'s:ﬁ,gME:.fz,llev gg?knqzloaéllaéi 4g®®>dogg1a4\bng§at@ndlagy A8 m afdcHinnen et al,,
< < < > < > <220>

1978, Bessepaes Ls Nedony Roagsay ssases U5 15 fidh, o

<22@va Faticuldromisoditient R Adst kEB 13_d dRckabial heB265H, WRikh irch)des bacterial
host cells and fungal host cells, as defined above.

Methods of Production

The present invention also relates to methods for producing an enzyme and an
antimicrobial agent, the method comprising (a) cultivating a host cell of the invention under
conditions conducive for production of the enzyme and the antimicrobial agent; and (b)
recovering the enzyme and/or the antimicrobial agent.

In the production methods of the present invention, the cells are cultivated in a nutrient
medium suitable for production of the enzyme and the antimicrobial agent using methods
known in the art. For example, the cell may be cultivated by shake flask cultivation, small-scale
or large-scale fermentation (including continuous, batch, fed-batch, or solid state
fermentations) in laboratory or industrial fermentors performed in a suitable medium and under
conditions allowing the polypeptide to be expressed and/or isolated. The cultivation takes
place in a suitable nutrient medium comprising carbon and nitrogen sources and inorganic
salts, using procedures known in the art. Suitable media are available from commercial
suppliers or may be prepared according to published compositions (e.g., in catalogues of the
American Type Culture Collection).

If the enzyme and the antimicrobial agent are secreted into the nutrient medium, they
can be recovered directly from the medium. If they are not secreted, they can be recovered
from cell lysates.

The enzyme may be detected using methods known in the art that are specific for the
enzyme in question. These detection methods may include use of specific antibodies,

formation of an enzyme-product, or disappearance of an enzyme-substrate. For example, an
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<223> xaa can be any naturally occurring am no acid
<400> 36 Lys xaa Xaa xaa xaa Arg 1 5 <210> 37 <211> 6
W 22240 <213> Artificial <220> <223> Pepti deCHARBH4/000605

enz&%é%a;sgg;)ngy?% <é§§§gg§é'@ir%§he Eétz \g&)p?ﬁgﬁlﬁr?&m?s §85:Hb&d herein. The

antﬂﬁ@r@bfal E@erﬂ%épb@@btéctéﬁl(l&m@intibba|eé(&mremad agamsiXage by more epitopes
5 <210> 38 <211> 6 <21C§> PRT <213> Artificial <220>

on w@mptlﬁ%mf&ep@ﬂéemaxm testeshygipg 2atsmicrop3l actpqly. <00

<2217 FBIISRingeRE WxBmMPREZT drdducts EdmmdAI Tefear@d @arabbge asythe enzyme
natural |y occurring am no acid <400> 38 Argq Xaa xaa

andthg PeREAg’ys 1 5 <210> 39 <211> 5 <212> PRT <213>

Ar t b A istInlSHo86&st, Wildn B i Sﬁ%ﬁbéaé’&@nﬂé'cﬂﬁm%lﬂzl ltvever, as explained
<220> <221> PEPTI DE <222> 20> <22
abqverthe, pigee o&é@ﬁgnpéNZ %Q[) be gr§e&a%{1dct§ﬁ nH@bgh?nd Kind of individual AMP

anmgﬂzrea{,tl,éé @qe]q,léyl ng am no acid <400> 39 Arg Xaa xaa
xaa Ar&f <210> 40 <211> 5 <212> PRI <213> Synt het
2

<220-AMPoand ENBTapReRISte entitigs (Yatying umpe Z?Ly"]ﬂ Kinds as explained
abm,(g_pature <222> (2)..(4) <223> xaa can be any naturally

occurring am no_aci d <400> 40 lLys Xaa xaa xaa , .
22 10>AMP-Q2aNd. I ¢ senpfate il SRt ﬁ’@r?ﬁ,s'oéb%&g@zﬁiﬁgnatmg the

attfc’ﬁ%@np& 53?@?&t&él@u€(n%)1lng?a&ﬁalﬁ28% AMPGudleailé! (yaifv 28Fing numbers,

(2) 3> xaa can be any naturally occurring
varging h@d&c@%e@iﬁﬂﬁd appVRk g"%aa xaa Xaa Lys

d) A fusion product AMP-Q-ENZ (varying numbers, kinds, relative position etc. as
explained above).

As desired, only the enzyme may be recovered, only the antimicrobial agent may be
recovered, or both products may be recovered.

These products may be recovered by methods known in the art. For example, they
may be recovered by conventional procedures including, but not limited to, centrifugation,
filtration, extraction, spray-drying, evaporation, or precipitation.

The products may be purified by a variety of procedures known in the art including, but
not limited to, chromatography (e.g., ion exchange, affinity, hydrophobic, chromatofocusing,
and size exclusion), electrophoretic procedures (e.g., preparative isoelectric focusing),
differential solubility (e.g., ammonium sulfate precipitation), SDS-PAGE, or extraction (see,
e.g., Protein Purification, J.C. Janson and Lars Ryden, editors, VCH Publishers, New York,
1989).

When the enzyme and the antimicrobial agent are expressed as two distinct products,
they may be separated, e.g. by gel filtration, and the further purification of one or both of these
products, if desired or required, may then follow conventional routes as described above.

In a particular embodiment of the method for producing the enzyme and the
antimicrobial agent, the method comprises a step of cleaving the fusion product, i.e.
separating the antimicrobial agent and enzyme parts of the fusion product. This can be done
using appropriate cleavage agents, examples of which are described above. The cleavage
step can be performed before, during or after the recovery procedure, or the cleavage can be
done at any time after the recovery, e.g. by an end-user or by a purchaser of the fusion
product, e.g. just prior to the intended end-use of the product, or as a step in a procedure of

preparing an intermediate product, e.g. an animal feed additive.
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15 <210> 42 <211> 38 <212> PRT <213> Artifici al
<220>10486. 204- WO. ST25 <223> Peptide <220> <221>
w@ammmoxzzb CD-.(38) <400> 42 Lys Asn Val APQI/BKR004/000605
Thr 10, 15 Ar ) .
T AP RRE BrRpgTRB TGl i SR 1y P M animal feec
the Tsio? @rotfucBi} ot cledaed At gll,@egaré\hraal%&by ¢t AR b(ﬂlﬂg:esﬁ\k proteases
20> <22

andzc%%c%; 7y ?Fﬁg’aifg‘éah?rﬁ mégﬁ) %ezf&b% Sy eqahefpﬁwe %Izi%?%uestion takes
carf’/{e of ﬂ‘aeTrclban%e,Ly%cli Gyie é‘ﬁtgeﬁergzy'rlffep a@dnaﬁ’trrmcmbgal 14pehb molecules are
S S s Leu y Ala Pro Ser Thr \Y/
acchiengl) 2npieieseg et s sigenion By B a5l Barsl roteases are
exafMpldsf of dbbﬁiprlg%mﬁgéagjﬁemrlsdm s@BOgimeAR 1> PEPTI DE
> < >

e Dy 558 RS o e B, o

parﬁh)éreBlf Os Béparl\dfddlfoﬁﬁﬁ tdy antimitiobiafpgptiepparein Stieavdyefie@Qhat may be
s lie

125 <210
theémﬁsﬁb@%@i@s SAGR S?%Cf'E?%gpoa'fz ark%é%&a@é’—;?é‘g%°"ééeﬁvage step.
<§§%?url?5‘? %ulﬁZ%ﬂ‘Fboﬂﬂﬂent b Ihe<@ad o2 2He> investionf &mbprses the step of
<222> > xaa .C
2 g RS dedr 2apygons! Bgerbaclosules lexthe prodet gesuiting from
the F8dd¥eryfrocedute. This calild be Rith a<¥dwto Bbtairin mg:a @kodﬁ%ﬂ@kh a desired molar
<223> Peptide <220> <221> PEPTI DE <%$2ﬁ .al)
Tr p Q/s

ratlQEeU@eﬂéhQ?fAmch@' agent(a} g e enzymess Alalbs
10 <210> 47 <211> 50 <212> PRT

Plants

The present invention also relates to a transgenic plant, plant part, or plant cell which
has been transformed with nucleic acid sequences encoding an enzyme and an antimicrobial
agent so as to express and produce these in recoverable quantities. The enzyme and the
antimicrobial agent may be recovered from the plant or plant part. Alternatively, the plant or
plant part containing these products may be used as such for improving the quality of a food
or feed, e.g., improving nutritional value, palatability, and rheological properties, or to destroy
an antinutritive factor.

In a particular embodiment, the enzyme and the antimicrobial agent are targeted to
the endosperm storage vacuoles in seeds. This can be obtained by synthesizing it as a
precursor with a suitable signal peptide, see Horvath et al in PNAS, Feb. 15, 2000, vol. 97, no.
4, p. 1914-1919.

The transgenic plant can be dicotyledonous (a dicot) or monocotyledonous (a
monocot) or engineered variants thereof. Examples of monocot plants are grasses, such as
meadow grass (blue grass, Poa), forage grass such as festuca, lolium, temperate grass, such
as Agrostis, and cereals, e.g., wheat, oats, rye, barley, rice, sorghum, triticale (stabilized
hybrid of wheat (Triticum) and rye (Secale), and maize (corn). Examples of dicot plants are
tobacco, legumes, such as sunflower (Helianthus), cotton (Gossypium), lupins, potato, sugar
beet, pea, bean and soybean, and cruciferous plants (family Brassicaceae), such as
cauliflower, rape seed, and the closely related model organism Arabidopsis thaliana. Low-
phytate plants as described e.g. in US patent no. 5,689,054 and US patent no. 6,111,168 are

examples of engineered plants.
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<213> Artifi cial <220> <223> Peptide <220> <221>
PEPTI DE <222> CD C50) <400> 47 Ala pro Arg Lys Asn Val
wae@s/0e40rys Thr lie Ser Gn Pro Gu Trp 10 15P@EhBKRY08/000605

AW BRI RS AN AR RIS ¥, Ji
speA‘thie pgéln} tib?.gs,(?;ﬁzyﬁad treorBpstAlapo@ast AMitddhoadih,avaslols 2ddroxisomes, and
< > . < > PRT <213> tificial <220>.<223> )
cytggﬁnp qee Wrgcg?lge gr_ﬂiﬁq [Bértﬁ\%merr(nﬂe_, _amgj)ané &5%>wr}féever the tissue
oridi, Gs Eonbideréd® be ypanQyat. Arg Arg Trp Gn Trp Arg Met
15, <212>

L L 10 15 Al 21 49 <211> 12> PRT

=33 43 incigue witRin o Stops o the tyeerDl TYBBIIST 36 4he Progeny of such
plaftsFPiafpartd 2@ plaht cells15) <400> 49 Phe Lys Cys Arg Arg

558 1EhelvarisBens Hag oraieat ol epies i an 205BisTabial 2bent aid an enzyme of
theE&@&érdeinﬁé?‘ZiGﬁ mag be ESrRrLEEd A 2RzoidBnce withléhpthed®Qmodf in the art.
Briqféidg%élé/_}%ggfr n-trgj-pﬂgszégrﬁﬁﬁgfg/b éli%%ip?%ﬁggng# ?nore expression
cor%%%%? Sé&gdgggz tﬁd@ﬁzyﬁ@%ﬁi ﬁ%%mmg&lwmibd@g:ﬁzmu@awm host genome and

> . <400>

Proppgatiag hevessultipe Mg A oRplanos1 253 0 Fegatd pahy & plant el

<212zoMmBhicnty IRe Bkprebsion tordtrusid Grnuekas aciBephstelact whdBPcomprises a
<221> PEPTI DE <222>

nugisiq3sidasgaygasce L%ogiyé 143@ Lpr@y&%?rfggggq%gg 5q'§[|og séagenl-:repencoding the
antimicrobial agent, operably linked with appropriate regulatory sequences required for
expression thereof in the plant or plant part of choice. Furthermore, the expression construct
may comprise a selectable marker useful for identifying host cells into which the expression
construct has been integrated and DNA sequences necessary for introduction of the construct
into the plant in question (the latter depends on the DNA introduction method to be used).

The choice of regulatory sequences, such as promoter and terminator sequences and
optionally signal or transit sequences are determined, for example, on the basis of when,
where, and how the antimicrobial agent and the enzyme are desired to be expressed. For
instance, the expreséion of the genes may be constitutive or inducible, or may be
developmental, stage or tissue specific, and the gene products may be targeted to a specific
tissue or plant part such as seeds or leaves. Regulatory sequences are, for example,
described by Tague et al., 1988, Plant Physiology 86: 506.

For constitutive expression, the 35S-CaMV promoter may be used (Franck et al.,
1980, Cell 21: 285-294). Organ-specific promoters may be, for example, a promoter from
storage sink tissues such as seeds, potato tubers, and fruits (Edwards & Coruzzi, 1990, Ann.
Rev. Genet. 24: 275-303), or from metabolic sink tissues such as meristems (lto et al., 1994,
Plant Mol. Biol. 24: 863-878), a seed specific promoter such as the glutelin, prolamin, globulin,
or albumin promoter from rice (Wu et al., 1998, Plant and Cell Physiology 39: 885-889), a
Vicia faba promoter from the legumin B4 and the unknown seed protein gene from Vicia faba
(Conrad et al., 1998, Journal of Plant Physiology 152: 708-711), a promoter from a seed oil
body protein (Chen et al., 1998, Plant and Cell Physiology 39: 935-941), the storage protein
napA promoter from Brassica napus, or any other seed specific promoter known in the art,
e.g., as described in WO 91/14772. Furthermore, the promoter may be a leaf specific
promoter such as the rbcs promoter from rice or tomato (Kyozuka et al., 1993, Plant
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<211> 15 <212> PRT <213> Artifi cial <220 <223>
Pepti de <220> <221> PEPTI DE <222> CD . (15) <400> 53
whywshyworys Arg Arg Trp G n Trp Arg Met Lys LBGT/DE200E000605

L Il T
aniﬂl@ﬁ[lr_@ﬂ 84 Prarftl Molecular Biblogy £608588), Rindhé p&iPOyenePp@moter from rice
r G r t L G A 2 . .

(ke ot Bis e Mok laE g Caf, GEtch 248.,605-679)5 81 & wilhd inducible
proR@pdristeh 48 210> pstadlpin PRRThdder ¢R2&>al( 1993, (Alant MdeédxarTSiology 22: 573-
58 ys Lys Cys phe Arg Trp G Trp Arg Met Lys Lys Leu G

la 10 15 <210> 56 <211> 14 <212> PRT <213> Artifi

ci al A prothdte<edncElegiemdat map Arove2isedRERThBEe Hyh2rexpression of the

el A G SRV SR Tl g et
maf'iid hCinetbn W6 isIlabedPpgtivede the 2EomsR2 landPERT INDBleotide sequence
encpar s b B S P el el By T e scoss
the\i@k bﬂﬂﬁﬁ;rﬁ@ﬂhdﬂbfm@ﬁcéa&ﬁﬁ @e&eﬁﬁbﬁharﬁ:e@ébﬁ@ssBRT <213>
é;;lzgtlll(g pﬁér?&e<é%%>§%gip€ye %nr}%é(kr %232 ;th%gmgs in question to
pféiibfb’s(pfé%sﬁm(ﬂ% ms&ama&wmemmvé\;ocar di opsis sp.

The selectable marker gene and any other parts of the expression construct may be
chosen from those available in the art.

The nucleic acid construct is incorporated into the plant genome according to
conventional techniques known in the art, including Agrobacterium-mediated transformation,
virus-mediated transformation, microinjection, particle bombardment, biolistic transformation,
and electroporation (Gasser et al., 1990, Science 244: 1293; Potrykus, 1990, Bio/Technology
8: 535; Shimamoto et al., 1989, Nature 338: 274).

Presently, Agrobacterium tumefaciens-mediated gene transfer is the method of
choice for generating transgenic dicots (for a review, see Hooykas and Schilperoort, 1992,
Plant Molecular Biology 19: 15-38). However it can also be used for transforming monocots,
although other transformation methods are generally preferred for these plants. Presently, the
method of choice for generating transgenic monocots is particle bombardment (microscopic
gold or tungsten particles coated with the transforming DNA) of embryonic calli or developing
embryos (Christou, 1992, Plant Journal 2: 275-281; Shimamoto, 1994, Current Opinion
Biotechnology 5. 158-162; Vasil et al., 1992, Bio/Technology 10: 667-674). An alternative
method for transformation of monocots is based on protoplast transformation as described by
Omirulleh et al., 1993, Plant Molecular Biology 21: 415-428.

Following transformation, the transformants having incorporated therein the
expression construct are selected and regenerated into whole plants according to methods
well-known in the art.

The present invention also relates to methods for producing an enzyme and an
antimicrobial agent, the method comprising (a) cultivating a transgenic plant or a plant cell
comprising the encoding nucleic acid sequences under conditions conducive for production of

the antimicrobial agent and the enzyme; and (b) recovering these.
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<221> mat _ peptide <222> (1) . . (188) <400> 59 Al a
Asp lie lie GG Leu Ala Tyr Thr Met G G Arg cys Ser 10
wdzovarso®@ y Phe Ala Ala Thr Asn Ala Ala Ay G PCEDE2@4$00605
APh val Thr 20 25 30 Ala @Ay H s cys Gy Arg Val dy
SGn val Thr lie Gy Asn Ay 35 40 45 Arg Ay val
Phe The(presattinvealiorPhlso Ratesto/a fhansgdaije, Abahéinan Bhiendb@nd products or

elemspts%g?re%, §xg{/nq%50¥7@ c:?'gargo n rF: u%#’ h@hbg%r&pwésbz?oade organs, flesh,

anddasimantelldl aieéﬂruqdds for &pnedsing Ploteitd @.d.iie n&maalid5Scelb yare known in

the%?t;s%e% g\llg'@ ﬁ%%b@élgPﬁsaﬁéin %xﬁreség{qnpﬂg%%& 5a@§}>r%aﬁ1 glggms and Hames

(ed¥aloxfert Uhjverdity Presdi(1609), ahd theathrekelSthd2RankiBbokshin this iseries relating to

Met. Thr  Ar r. Thr va Prq d
Gerg Jraapitet. R AeR P N SIS EondlPritss/h GBFprally speaking,
to ﬁggaféh% t?n@gé\hn& aﬁrfﬂaIGserMaH c'Eﬂhﬁ og&“ s&eyted ahninéEaﬂsE&ansformed with
er s T rr Phe
nuckiz agl Fe@apeFs YRFOUSSHL S0P TRLATS o N g EheenE P ot express and
pro§iice tHase AH@ é@m ARG tHdenARR M3p be2dbovebdd frdhlthe Aninal, e.g. from the

millﬁgé . PR;pfqnza 9503 gyi%%'x ?ﬁfpr%gga%ihe Egrfiltj o?rtlhe animal itself, e.g. to
assisl &) anith3ddigs4RA>E g soPinmAk ardrenlededetovicinthé section headed
Pro_Val Ala Asp Asp ser Ala -165 -160 -155 Ala Ser Mt
AnimglFesdy Ala Leu Lys Arg Asp Leu Asp Leu Thr Ser -150
- 14‘50 pAlﬂo@Qcé\'a&réﬁsyenﬁé aniﬁd{ én)gﬂw d{\g%\ﬁ_ll{oh redbvEetg ﬂdeaarfﬁnﬂcra)lal agent and
the ?ﬁgy@ frgmahg nAykapf @eyar@néb the %{10?9‘]’19@%@5@ appg i%JentﬂsSmay be inserted
into-thé Gerfitded led/ds B Gn ABPnal i 8@3tlbn Tdg. byeuseQf thans élneTBXpré@Jlon vector(s)
Leu Val Thr As 105 -100 -95 Ala ser, Ala va
whighy comprises a syﬁgblgr@,llkpprgte@ Rrompolerri@nd, fhe de§|@e ggclelg@md sequences.
The ?@nyé’énes @kpré%&i')d’ vEBt'br G Ci%ymieﬁhhjé'd‘téd Ghte teriliz¥al e@su and preferably
Asp Asn - - 60 Ala GQu val Pro G Ser
perm@ue@yymtggbatqg,,mtpltlbe p@)r,gmpgpm@ Onee thg)egg begins tg@‘gomrmnd divide, the
poté’rﬁlal t‘ﬁ\bry\é% m%IaMZIH @Ht?_ h%HrLr%atil ngtb{ersﬁﬁd éﬁlﬁmﬁi @ar/ﬁ%ﬁtﬁéﬂtransgene are
eu Leu

Asp
Ide@@ﬁd sEfae @Hltwaw@ coRthemyse miplied th@\(?nﬁP%?' ér%?%% The enzyme

ancHh% E%é?]t A} Malpufibidd b m‘éparhﬂnmsGIan Gééé e Mea’éle- H M et al (1999):
ST25 Leu

Exps@w%pf @M@blmrﬁ RPeingh in 1*!? fs'kzefy Kéﬁsg&ﬁ‘fc AP'H‘E% y @% expression

sysférn% ngnd;thuPéa*orTﬂé oAl & é;l'pYesEWonSJCbﬂIS Fetnandbs aRe ﬁ@’ $oeffler (eds.),
Val Thr Ite Ay Asn Ay Thr Ay T

Acadﬁ@quws,msn 40 45 50 Ser Val Phe Pro Ay Asn Asp AI a
ﬁ' Qnﬁfﬁg a\(@:’naf\?eg uGOYde-FriB p%ducé\sd”trér%g‘éﬂlc%nzl%n%}?aﬂ—lmal that carries in

Leu Val ser % Asn ser d
the @enoms ogas ggmgjéq angdor geim aglly amclegeacmt;segqque p\cbjdmgaa heterologous

tran ¥ne?%5ns?1%u@t %iud%%rﬁsﬁer%% &5:03!9&9 tﬁ@ ranﬁ'nYcrétﬁél a;%é’nt 3R& the enzyme,

ie Gn
the 1@53@9n¢ may ba/aperAbU Irnyed tor & ficst fﬁgglagvormpqmcewr Saé;é?ry gland specific

expé%;éw h%s @é?%%‘“éﬁ?"@i‘? %ﬁg ésgeyalel ;C/yisél i4§ 145 150
Ser Gn Ala Gn Ay val Thr Ser Ay Ay Ser Ay Asn
Con?\)é%sn‘%%hsval 155 160 165
In a still further aspect, the present invention relates to compositions comprising the
fusion product of antimicrobial agent and enzyme, if desired with a protection peptide (such as
AMP-(Q)-ENZ), as described above.
These compositions may be prepared in accordance with methods known in the art

and may be in the form of a liquid or a dry composition. For instance, they may be in the form
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Gy Ay Thr Thr Tyr Tyr Gn GQu Val Thr Pro Met lie
Asn Ser Trp 170 175 180 Ay val Arg Arg Thr 185 <210>
W® 1005834092 355 <212> PRT <213> Nocar di opsi s al bBCHRARO04/000605

eptide, <22 (168 <400> 6 Th
of géag/ullia_;FB oF ;jc lgp@naaﬁessfeper%y ﬁra(naﬁgg @Bm@ripélaogegt o'be included in
the c&ﬁnbosnﬂcﬁﬁmaﬁ bb stibilizddhin ddeordshte with méthoddlkaowsin BerartAr g
T I% %e @?\ggnﬁegovhéﬁgrﬁfe%%g Ué‘%%gfl %483?12)&%%%6\/\@%?8;%@&@1& agent
ofthelﬁﬁentibao 125 Gu He Asp Gu Ala Ala Thr Ala Ala Ala
Ala Asp ser Tyr Ay -120 -115 -110 Gy Ser lie Phe Asp
Thr Asp Ser Leu Thr Leu Thr Val Leu Val Thr -105 -100
AninfPFAs® Ala Ser Ala Val Gu Ala val GQu Ala Ala Ay
Ala Qu Ala Lys -90 -85 -80 val | Ser R/N%tgu .
yTr]_ee’@r@ %pl@alumpllugeg,gp amnégIMBcltp_%gp hyglanﬂyl 1gs5 Exgples of animals
are%rﬁ rOhhafits? aﬁaﬁuﬁahr%n@ RUNiRarfdaninyas incildeGor eldaple/ ranimals such as
Asp lie -55 - -45 Hi s Ser %sﬁ% Thr val val Leu

sheepuggagp hersesy qug:@}tlge@ g@;efpﬂ:aétl ws,gnd g@un@@a{ygp In a particular
emBSImERY theSdhirh8lUs A'n@n%rﬂlr/éhﬁarﬁnﬁl N@h ré@mhahbanifVak iRdlide mono-gastric

vaILs-.2 -20 -15 val GQu s Thr Qu Gn Pro
animpls, £y Pigr oAPWInAJ(c|udinge by pot Iirelted to, pigletgy 9roL\A@nLg Rj9s, and sows);

pou_ﬁé/r suT:Was'\{ﬁer% YdL@«é/ aﬁd Eh@{eﬁ\ (ﬁﬁ;‘lud\@ blﬁI not ﬁihﬁed\l@brﬁlleﬂ' chQ:ks layers);
hr Ash Al a Phe val

youggy:ahqps Sangggg,h(gnyluggg@gt 305 Irqrhtpd%Fal‘op tout, tpiﬁgavcatfls@eqnd carps; and

cruétb@eaQSB(m@ﬁBmnglt ﬁ%t’imﬁehi td/%rnn?&ear{a prawA$). 45 50 Arg Ser
Asp ser Ala Phe val Arg Ay Thr

o THEn s BSd /A {epACOTIROSEAn MAANS/MAN SRTPAAC, gEqpagtign. mixture, or

co@ffsnﬁﬁ@uﬂmﬁe Qr)for@\t)éna_éﬂfo?%a?% b%cén%nrﬁéla Thr val ser
Ser ser Ay ser n Ilea&/s 90 95

1odnAh@4 U§@ra0@r9m§etp tfmmwnﬁ*ordhy Wwﬂua@ddvg iicrefial agent can be
fed Y@{heQrﬂnﬁl b%fo% gafﬁe(? %r%ﬁﬂul%@o@lw w@n fheTJ?ét Yﬁé Ia‘ft@F |s-5‘x‘éferred

pro
1sdmoamertlcgl@nemomt ﬂhe emeaandcghg antm@otalabaaer@ {p the form in

whi Fhe eofre éfeogoythlg’q’%ed:> e whieh bgﬁub .Ac”réde’%ﬁ alfﬁéd (a:‘dblltlﬁe rare well-defined.

hr ser ser
WeE;@pflmnggms mgothg%epaﬁ@tlm] i§ adegs Yo PHE etq‘rymn hy Size-exclusion

chrﬁnh‘t#ﬁph eQeéD r@ah‘ﬁre irg;bfi\glg)oéwggéi 111@ %éhéegq?gtrdﬁllag dmbodiments the

preparation iSottdeast ®0si70pBGihd, 88 4R AP>9400r 8t lpast Y5épPHEeas determmed by
thisé%gtﬁi 4.(166) . . (353) <400> 62 Ala Thr Ay Pro Leu Pro
n Pro Thr Pro G u Ala Asp Ala -165 -160 -155
ValAseaH -definedsp@naration is advatagenug. Repinstance i is suchirgasier to dose

corfp cgy Elﬁg feed %hpréé?r ['rﬁﬁ %\ﬁyﬁleﬁ@@&t%&%b%ﬁégéﬁ%ﬁl i€ essentially free

from;hnjemermgmracOMamlmt@gmt@rm%edyalys ABe tarm doge carectig rgfers in particular

to tf é‘% ﬂ\;eSOf' c]‘%glnlﬁgaﬁo\‘m%%teﬁggnﬁg%sggﬁt ulf_ég-én{i é%eei?é?b AIIWaOf optimising

PRS2l
dossge basdd @an tht desigld effegt. Ala Thr Ay Ala Ay Thr d u

LeL5=or the use in animal feed, however, the enzyme and the antimicrobial agent need not
be that pure; it may e.g. include additional enzymes and/or additional agents.

The preparation can be (a) added directly to the feed (or used directly in a treatment
process of 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 enzyme and antimicrobial agent preparation, whether used according to (a) or (b)

above.
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-85 -80 -75 val Ser Tyr Ay He d u dy Leu Asp G u
lielie Gn Asp Leu Asn -70 -65 -60 Ala Ala Asp Ala
WG’MOSIPMDOH y val val Gy Trp Tyr Pro Asp val Arer/pE2004/000605
i T S S e 4, Bl s
ceré‘?g &dirg f&%GMagnoaﬁérlhlsN ngr?em%ﬁthagwahe Gamu?eal FaB&cea20 (Leguminosae),
- ) r Ser ser Ala, G n
Crickerasgae. A ieragpsIRosse, (AR Pesdee. SUgh Ss550x Rear) ey lapih meal and
rap&@éed%é!alq'b/e el nfdiBalSe EovipliseRiry afihal Proteirf\saiciiiag nAss ah@ bone meal,
15 20 Ala Ala Ay Gn Pro Ay Phe Val Thr Ala Ay H s
andfgrdistymeahr g val 25 30 35 Gy Thr Gn val ser e Ay Asn
G' YInQ Bar@cMaNéﬂan’&]&eﬁt YhéSvEgetatile rotdih FPivESfrbimeorfdér more plants of
Ala A'a Phe val Ar Gy Thr Ser Asn
thelﬂf@'%ﬁat@ﬁe% %ﬁol%ﬁ?"TNp'”ﬁsﬂeié’ubG - Ser Arg Tyr Asn
Thrln@ﬂott@rYpaTrMéulﬁl é'mEBdhm@ﬁt 8Re 8% é’tableﬁﬂ)r@te(ﬁ Yehivess frénone or more
n Ala Pro lie Ser ser val %%/g Ser, 90 95 100
plagde pf e amiy ChsoRaHlActed, 8. BeS(opuaas By ek RPEF OESHIOR o
Ar goﬁey e@arﬂpl%@%f]\ib@eﬂab@ SfeiYaburtes afy raftiseed surffloWer seed, cotton
Thr val Thr Asn Met Thr Arg Thr Thr 120 125 130 135
seafaAnd;aPbABs G u Pro Ay Asp Ser Ay Ay Ser Tyr e ser
A yséytRan ila 6$'§erﬂe'_bq/e§reféb@ &o@rﬂscﬁré‘e val Thr ser G' y
Gy ser Ay 155 160 165 dvy
Thr Ofhige eﬁmples 9f @qu}ab}amrqfﬁm Wﬁc%re\s&&re%ﬁ@eﬁ *??ﬁbey, wheat, rye,
oat%&z&%&rﬁﬁﬁcé&@tlc\é@ af¥i SofgBlmAr g Thr 185 <210> 63 <211>

3> Nocardi opsi prasi na <220> <221>
mat InpapRariiailasoombodiment,  the myme4g@>tl"@3 amlralcqqp[lalcg%gnt improve the

nutP tr d?‘nab—@élué: bPaiPaRinef Fedd, QIZTQE fAeCgrevth r’élteaar?&/Br t‘r\leavveA%Jﬁ%aln and/or the
0 -15510486. 204- Val ~ ser Met n

feeii@Q"‘GfﬁoN@ iepveight 0@@6&*@9 feragt refative 101‘59'9ht19F5n) 140 Leu

A urdd gy ﬁdjthle%‘r\tlﬁaﬁ:‘r'ob‘?élaa taca@ He é%ﬁi%dTB&heNead ﬁhsfaﬁform, be it as
-135 -130 -125 Val Asp G Ala Ala Gu A

a redatiyelyl purerprodarty ouw;adnn)ggre_vmtgothquqpngp@pem}g||nt¢xp\q;edﬁfgbaqq1 on to animal
feelf i &lin lgé fc]rrg’r‘ofCerHallfS A%&HItI\)é@' sdtﬁtés‘fﬁ‘é sd- Qélleﬁsﬁ?e 17419& for animal feed.

-100 a val Al a val a Thr
d ylna turteraspeet tae puesLe@gmygglongglatepgo \c,:glmpggponpyfpr @g/m animal feed,

suéhé w}galﬁaé(d ,IE?H aﬁﬁrpalgéd éddﬁ|v¥§| %pr&n@eé‘ Leu Asn -70

a val val
TyrAparbfrAgpthvaqnzmng ar@gheamtlmotmalyagng offthe l\mgqantl\pmp the animal feed

adc}@% gfl{hég’r{veljﬁéh %Malgéf Iéfsrt %Wa@cﬁub‘l‘é Qlté(rﬁin aﬂ@/or §5Ieast one water
solwtblavrtrcahlnc;hndpr\aﬂleas]zgne trace maeraj,candmf ophcpnaﬂh at @agt qgerfnacro mineral.

_FF; ?F%ﬁér Wlogﬂr fegdaadﬁftlpe &?‘? %1’6%/ c@’r nlgha:;l;enfs.5 e% Rarotenoids such
as Héta-cagteri€) amxamhml andmlugelr(slayom}a nOthourtQSystlah@Sera.l pchmnsaturated fatty
acn%%aﬁt% Q‘%ﬁﬂ%ﬁﬁglx%éﬁ&gy vgl5 ggegg SI é -rl;hrSe? ZOVTS

50 Bsallyifat- Bhe water-sGlupleAdtammspasivell A6 tractheinesals for @rtof a so-called
preﬁ& m%% ﬁ&r aFE?lo%Qo ﬁmgfggere 52%"&}%&?5 9@?%8&% y@HLallil‘%éparately added
to @Ieyfeldld £|thsmoGthesA| @nFDQSItIHnety®%I viwn eeviiched| witly $henegzyme and the
ant%%cr:roglgl gg'sen}gpthe invention, is an animal feed additive of the invention.

The following are non-exclusive lists of examples of these components:

Examples of fat-soluble vitamins are vitamin A, vitamin D3, vitamin E, and vitamin K,
e.g. vitamin K3.

Examples of water-soluble vitamins are vitamin B12, biotin and choline, vitamin B1,

vitamin B2, vitamin B6, niacin, folic acid and panthothenate, e.g. Ca-D-panthothenate.
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Gy ser Thr Thr Ay Trp H s Cys @Ay Thr lie Gn Al a

Arg Ay Gn 105 110 11510486. 204-WD. ST25 Ser Val Ser
wagosPee0oG Gy Thr Val Thr Asn Met Thr Arg ThrpdhpKida/000605

125_130 ,135, Val s Ala Gu Pro Gy Asp ser Qdvy. :

S erEW‘Fp'?? gf triace @{r&prﬂg Arg mnggr%estém& |ﬁonA|cng$rynlo§r{?, selenium, and
cobdal Thr Ser Gy Ay ser Ay Asn cys Arg Thr Ay 155

160_165 ¥Th Thr [% T¥r .Gn65|uhval Thr Pro Met

Val ERTPIZE.P! g0 diyersipcard Falcitizh PasPhRRy A ORI Thr

185esatifles 6ft polvdrsatutded fath2acidRare<C 18 >CReand B2arpolyunsaturated fatty

<220> <

dycii tide <222> (3
aciqs) S Soaraciionorol dGeRMGAREn i G0 PephaPPIAFhD, g pnd gamma-
linoleisladiet ser -30 -25 20 15 Ser Leu Ala Leu Ser Thr
Gn Phe ser Phe val a%’.rﬂ;Leu. ro-l@-.sl-l 1h borat
| i eEXRePleg of Epapt ')&%r?xh‘?ﬁ” ggher ?'Pepc' PrepPEMiGRIS gUgh as perborate,
perE’ulphé?Be oPheerbarbbnats, Bre atidynies Usidho agyan Abxidalkp dnr oxygenase or a
Pro Qu Gy Cys Thr val Thr G n 20 25 30 val Asn Leu e
syn§thas& g His Gy Ala Arg Trp Pro Thr ser Gy Ala 35 40

45 )5@ aﬁfn@hl $s4d éﬁr@pcﬁltmn\la’tbop@iir@ 18 the Widendrahdy/ s cride ﬁﬂofém content of
aArg Pro 55 60 65 Pro L

0B kg 3 PSP Tap 598 AL (57 BRE Bty i sl picyaial agent of the
invédtdnAsp Leu Leu Pro Phe Gy Ala Asn Gn Ser Hs Gn
Thr 85 90 95 dvy Met Tyr Thr Arg T
LeuCRiE legouelrglg, cacylar@s By Sironsl o Tl B 2> Figtor &35, i.e. Crude
pro}éﬁ'ﬁ'\ (d?k@ Pl{ig 128 )ﬁg gSAT e ﬁiﬁr@@ﬁ%@nt@wﬂs%@er#ﬁied\@ thdsijeldahl method
r Asn

(A @%/CAs‘p‘?% el Mey’oéﬁuOfTﬁPa Rif et efigsAsseatad b gtficial Anaytical

Chdiists- f¥asHingtorabc)al Leu Gn Gu Gu Gy Asn Q/s Thr
Leu cys 150 155 160 Asn Asn_Met %s Pro Asn

Asp|“@ pay\@glagembgglmephrthqmnmﬁl ge SO'T?@S'tiOfSOfL@S @'e)ptlon contains at

Ieaé’taJ)neD V% ?F&elﬁ\sd? drbt‘émT&Sur@é as AefindE dbd\@) IthayHIs’@) contain animal
185 Pro Ser Ala Asn Leu Ser As

profgi sue a Heat aae Rpne Mep. 4IRS Dis8. Bowsabt b 25 ampyi of 0-25%

F’hem’*&m ﬂ]hﬁer’—%&hn&ﬂér én‘ﬁboéﬂ‘n\énﬁs %e“*laﬁmﬁaﬂ?rfeéﬁ @oﬁb@sﬂq‘dfﬁof the invention
Asp 215 220 Leu Phe Thr val

con’@ms @-30%ypaizs; ranﬁ{)qr Q:@Q) OL%QQ% g’gif,orzq-aof}gaswhﬁ;s a%@pr 0-70% Barley;
and-yé(rr 0- %% o-gf'sf afhr DR oy besM mtaf ah8r B 10 fish Méél é?\d?cr 0-20% whey.

5 dy val Ay Tyr val Asn Gu Leu
Ar gAmwl vmts ayed ﬁemwmurzeﬁszvesWEﬂedAﬂan Rsﬁb?t@)mf Pe”eted feed.

I vit d
YR A 1 0o e it vamis o

mingsgs or adasd ppaordiag (e SRRSIGBPTSURr A SHASies, Rl aueRipn. The enzyme

an&3{1h% a{;@lﬁlcﬁglﬂaﬂg%nl@éh @%d&@dJa? Q&lda&mqﬁldafomulat%ré 3ét0example a solid

formulgtignlis A@pa@epd@% bg@ge gg@iuB% trp_qggml)g%g stapg apﬁga ggyld preparation is
typ%%/ %!o%d@éer%p%ﬁlgngsréplﬁﬁe B rfte %n@ﬂ% §§{fm|§r4>9 a3§§ent may also be

' A Arg val” Leu val
incerpbrag@dhink feed eddifBroragemaes 370 G u Phe q/s GI GI y

e T )

As nA@esonthinarghystesl cpmeriging at kest3we rsgkicand cyns rgptythat comprises i)
a fiPé?%qu@’c J:&Toose%%Enéa é'nc%g%g%z&é)p?id@?said peptide a) encompassing no more than
100 amino acids, and b) having antimicrobial activity; and ii) a second nucleic acid sequence
encoding an enzyme; preferably the recombinant host cell comprises a first nucleic acid
construct, and a second nucleic acid construct, wherein i) the first nucleic acid construct
comprises the first nucleic acid sequence encoding the peptide; and ii) the second nucleic acid

construct comprises the second nucleic acid sequence encoding the enzyme; more preferably
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<211> 39 <212> PRT <213> Artificial < <223> peptide
<220> <221> PEPTIDE <222> (1) . . (39) <400> 65 Arg
wae@sheqmoPro Arg Pro Pro Tyr Leu Pro Arg Pro ApQI/DKo004/000605

5Byt e BT B S5t g e s
seqdbeced eAcafing< 2 peplides 2hti>ii)d the<@dcdnd DiNfslei@ BRI Seduehice encoding the
ensl al <220> <223> Priner <220> <221> mc_feature <223>

NZ¥Mener <400> 66 catagcacca tggaaaggag acgtccccga

C CCA aiatlaictactdanistidct €8MhPHsifg a ikt hacléic ackilstyubhe eritbding a peptide as
Artificial <220> <223> Priper <220> <221> m¢ featuref. . .
defingg gboys, jand 2 sergpd ngt—;-lg@@ggf%wgm RN defined in claim
1, dpeeEtlOnked t§ ageof hie€ cofasl e6quaniceattat girect4ife sXdressi@Bof the enzyme

<211> 50 <212> <213> Qrtifi cial <220 <223> Primer
andéﬂ?@ﬁ"@%?ﬂ? itable eXprgpYonb9s pri ner <400> 68

ggtﬂgﬁegﬁ%g)drqgggwg%&leg?w&@a@@i thbgﬁm'@lecafmd@f&teﬂtéﬁoge,cthe method
< > < > < > <213> Artjficial <220>
comprisg: Ha) @FIV@WQQW% D%ﬁﬁeg Q%cr&q%n@pove to produce a

supeffdtant @nfpaking GRS @AzJreg ahg A6E peptRAAB JDRreLglaringChaenzyme and/or
ccccatattt gcc 53 <210> 70 <211> 56 <212> DNA <213>

the Replids cj al <220> <223> Priner <220> <221> m sc_feature

<22RFudin pREuctARADriéNg Gt #EgmeCan hagaREDIZ)pepiit gfaraggre than 100
agacgtcccc glacccccata tttgcc 56 <210> 71 <211> 23

amigd poids rapd adleavabig Inker.cj al <220> <223> Primer <220>
An animal feed additive comprising (a) at least one fusion product as defined above,

(b) at least one fat soluble vitamin, and/or (c) at least one water soluble vitamin, and/or (d) at
least one trace mineral.

An animal feed composition having a crude protein content of 50 to 800 g/kg and
comprising at least one fusion product as defined above.

A transgenic plant, or plant part, capable of expressing the enzyme and the peptide as
defined above.

A transgenic, non-human animal, or products, or elements thereof, capable of
expressing the enzyme and the peptide as defined above.

Use of the fusion product as defined above in animal feed.

Use of co-expression of the peptide and the enzyme as defined above as a tool to
improve the yield of the peptide and/or to improve overall production economy.

In the recombinant expression of an antimicrobial peptide encompassing no more than
100 amino acids, the use of a peptide protection domain, wherein at least 50% of the amino
acid residues comprised in the peptide protection domain are D and/or E; wherein preferably
the peptide protection domain encompasses between 1 and 100 amino acid residues.

A peptide, preferably isolated, wherein at least 50% of the amino acid residues are D
(Asp) and/or E (Glu) and wherein the peptide has peptide protection activity, as well as the
corresponding nucleic acid.

A method for identifying a protection peptide comprising at least one D (Asp) and/or E
(Glu), the method comprising: a) providing a library of peptide protection candidates
comprising at least one D and/or E; b) preparing a library of DNA constructs comprising a first
DNA sequence encoding a member of the library of peptide protection candidate and a
second DNA sequence encoding an antimicrobial peptide; ¢) transforming host cells with the
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<221> mc_feature <223> Prinmer <400> 7110486. 204- WO
ST25 ccataagatt agcggatcct ace 23 <210> 72 <211> 21
W 2R <213> Artifi cial <220> <223> Pri mepCHARO04/000605

Iibré&ﬁmg@%ﬁa{fuz%<z 3>It|§:r§tli1§nethi§rdé8gt§ q:,Eﬁs‘i lj‘%gocgbtam expression
of tﬁg tDONA ebstrusi3? Qpestid@aing Pamd/odanatiZtidy> viaBlify>ofRR& TlaB&formed host cells,
o dg2 s, ol AR el e Sy B 9 riti
pe;ﬁnbgzp?d@étldal\&%%nﬁﬁib?e‘s Wit Wiheh aJsectﬁz?gE)DNf/EZBFrsthct aecording @e step b), for
<221> mis¢c fea <40Q> 74
AN 0 = e L oy LR . TERde e anoesasy Sdqiy of the host
cell75n6,%111a814ggre§gi@ ldﬂgl$£ ?ﬁ&l&izt:rdh’ idli peptidel wh@? @stimad> and/or analyzed,
mer < t
acBrd IO SB0L" 75 UelhahraPel o deP iR B GRpREg ARGy oot by such

metr@daaggaga cgtccccgac cccc 54 <210> 76 <211> 57 <212>
DNA <213> Art Q> <223> Pri <220> <221> -
i Tipion sest s ans. CARER Do H it I ae Bt focoas By the specifi
eml@(ﬂm@G@CE@emga%llaﬁggblm@aﬂﬁtséC@ﬁb@:ﬁcﬁémecarﬁﬂnfe?ﬂﬂ@é 24/ illustrations of
<211> 60 < > Artificial <220 <223> Pr é {rE[)e within the

<2
sevess) @sPesty ”?ﬁ E‘He’ftb"ét Z‘f‘é egyiyglentpmpedimenisoare phtende
scop@ O&FOtht ﬁ]gerﬁtoﬁgMd%éﬂavﬂﬁﬁl@aﬂﬁﬁﬂ@tbgﬁ‘bﬁM@Weﬁ@@ﬁgﬁégmlﬁon to those
cccgaccccc 60 <210> 78 <211> 2%!h D[(\lﬁ ]lﬁ

shoyyn and dgsgribedhsyein will become apparentt ose skilled in'the art from the foregoing
description. Such modifications are also intended to fall within the scope of the appended
claims. In the case of conflict, the present disclosure including definitions will control.

Various references are cited herein, the disclosures of which are incorporated by

reference in their entireties.

Examples .
Generally, reference is made to Sambrook, Fritsch, and Maniatis, 1989, for the various

standard protocols employed in the present experimental part.

Example 1: Assay for antimicrobial activity

This assay is particularly useful for assaying the antimicrobial activity of Novispirin and
PR39. It is based on the protocol of Lehrer et al. (1991), J. Immunol. Methods 137: 167-173.

The selected target bacteria, e.g. E.coli ATCC 10536, or B. subtilis ATCC 6633 (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 C). The suspension was solidified in an INTEGRID Petri Dish (Becton Dickinson
Labware, NJ). A 3 mm Gel Puncher was used to punch holes in the underlay agarose
(Amersham Pharmacia Biotech, Sweden). Samples expected to exhibit antimicrobial activity
were added to the holes and incubated at 37 degrees C for 3 hours. An overlay (LB media,
7.5% Agar) was poured on top and the plate was incubated overnight at 37 degrees C..
Antimicrobial activity was seen as clearing zones around the wells. Living cells were
counterstained by adding 10 ml, 02 mM MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide; Thiazolyl blue).
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<223> Prinmer <220 <221> mc_ feature <223> Pri ner

<400> 78 aggggt at cg at ggct aaga gagaagccga cgat gacgat
W(%g}li_)a@g?gacA?: c;:ccgaclc nggcclz 63 <2%82 \7/\% <él;.%ﬂDK2m2m00605

< > ifi cja > 5 <223

Exasaale.ﬁ 0ze S siueps wgmeamﬁg%mﬁe Xprossion gt antidjjfobial agents as
mcﬁ%n&iﬁ Bo&ieEf‘ﬂETbbhl <210> 80 <211> 4 <212> PRT <213>

Artifi cial <220> <223> Peptide <220> <221>

FEATRRE: 5 3Bioling-ransh ataiosngld PEPYsles Whish 7%, Oiglaa%@@ied from pig

mte%@ﬂéan 4he<8§s'4’s>of35ﬁmﬁé’r$§%| é’étﬁngKIAlﬁr@ért%%ZQPaKmﬂ Biochem. 202, 849-
e <220> <221> E <223> Li nker <400>

54 15%b The R, Moot SR8 = mpTpoRed ptheptelowngads amino acids

RRéﬁRﬁpwup@é Rﬂ#%wnwa?ﬁp@ﬁmsaﬁﬁ?piéémohm&as
FEATURE <223> Li nker <400> 82 Thr Pro GQu Pro 110486

204Exmessiorp of azurwr@@'&zpl@ew'@fz& R0 i inglusign; badies has proven

dlfffébﬁ‘lfo %%QSn %%gﬁreD ﬁ@tt b&ﬁplét%@oﬁwd%'f)s’ié&d Yh his ExBEIHER we evaluate the
3> | inker <400> 1 <210> 84 <211> 8 <212>

effernmn e epregsiantieval af usxrz@wwz Psat'qﬂe?fpﬁee@ofk@%@n&gétfg invention.
M SehERMOWVRE fadiés ZoketiriSWeR M40 B pET31b+ expression vector system

(commercially available from NOVAGEN):

PHM300: KSI-NG-PR39

PHM370: KSI-DP-PR39

PHM360: KSI-DDDDDP(SEQ ID NO: 101)-PR39 (SEQ ID NO: 65)
PHM350: KSI-EEEEEDP(SEQ ID NO: 102)-PR39 (SEQ ID NO: 65)

KSI is an insoluble fragment of Ketosteroid Isomerase that is known to promote the
expression as insoluble inclusion bodies of the peptide or protein of interest. KSI forms part of
the pET31b+ expression vector system.

PR39 designates the amino acid sequence of the mature PR39 peptide (SEQ ID NO:
65).

DP (Asp-Pro), DDDDDP (Asp-Asp-Asp-Asp-Asp-Pro) (SEQ ID NO: 101), and
EEEEEDP (Glu-Glu-Glu-Glu-Glu-Asp-Pro) (SEQ ID NO: 102) are examples of peptide
protection domains of the present invention.

NG (Asn-Gly) is an example of a linker which is not a protection domain of the
invention.

Recombinant plasmids were transformed into Escherichia coli strain BL21-DE3 (forms
part of the pET31b+ kit) and the expression of PR39 was evaluated through IPTG induction
and SDS-PAGE. The results clearly showed increased expression from constructs PHM 370,
360 and 350 as compared to PHM300. Still further, the expression levels were clearly
increased by construct PHM350 as compared to constructs PHM360 and PHM370, and by
construct PHM360 as compared to construct PHM370.

After expression, the resulting fusion products can be cleaved by treatment with a
weak acid (cleavage site: D-/-P), whereby the antimicrobial peptide regain its antimicrobial

activity.

Example 3: Use of quenching domains in the expression of antimicrobial agents in an

E. coli Suicide Expression System
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Gn Ser H s Val Gn ser Ala Pro 1 5 <210> 85 <211> 4
<212> PRT <213> Artificial <220> <223> Peptide <220>
WE203024005C  FEATURE <223> Ext ensi on <400> 85 E&TIDEF04/000605

S Sidie bt aut hbe, SuRte B ergonsyaentisrs) & @scrbed in wo
00/RB433 E&Aﬁ%m&?@kaﬁbbm/age I i nker <220> <221> m

o e A sl Eleba5R s TR ERS S 8 Bbrabe rom
lnvi(eren (aﬁéBﬁﬂZG3armwan be any natural Iy occurring

a7 B30l 38568 AR 1455, PO ; RDARSlA OBl Jothe erport of the

antiﬁﬁﬂbbdﬁpe’;&@@ tcﬁﬂ\%lp‘enMaﬁﬁlofdﬁéEéJBEEﬁé’cﬂlSﬁoﬁl wimaragiee péptides are allowed
eature < <223> xaa C

to Bleray i, Al SRR TGRy PIAsTIO ARATHILBSE SorsBca available from

Invitﬂotgén,fllelébt 4IpRIC<@atRiad (Apres§idh vecidB deighed fun tigﬁtl;aregulated recombinant
n

A AR e T i

E. 6oli288 nBaixbiedSion 22 e reddrhbinbhtSsepfités biurstthe éBbeme&g‘einducer in the
I'i nker <220> <221> misc feature <222>

23>
groydt, mediume NOWEVela t@nssrPgor &Ny PeNRg BRR ﬁg Sy I?]gsm can be extensively
indGeet0 Tl 94 24 e gehéall %Psm@ncé QﬁblAB/gﬁ?.leo(:ﬁt)ed in front of the

mdaqlplﬁ(prg@péigﬁg?g;?g(g n;%j%a%%%@grg%l%\ 9 megggélge}{:rcgelgzg@yeg@n Gene Il
encoddd pif, Rd25f BB niidok3eaplid ipfdtéing! from the filamentous phage fd. plll is
synthesized with an 18 amino acid, N-terminal signal sequence, and requires the bacterial Sec
system for insertion into the membrane. The signal sequence is removed after crossing the
inner membrane, thus leaving the mature peptide. An Ncol restriction site immediately
succeeds the signal sequence cleavage site.

The gene(s) encoding the antimicrobial peptide(s) are inserted in plasmids of the pHH
series as Ncol-Xbal fragments. In case of PR39 this results in an introduction of amino acids
MA at the N-terminus of the peptide (CCATGG). The natural codon usage is retained.

Five different N-terminal extensions to PR39 were constructed, viz.: E, DE, DDE,
DDDE (SEQ ID NO: 103) and DDDDE (SEQ ID NO: 94).

These PR39-derivatives were made by PCR in a standard PCR reaction using a
specific forward primer in connection with a general reverse primer pBAD-Rev, both of which
are set out below. The PCR template was a pHH plasmid encoding the wildtype PR39 (wt
PR39), SEQ ID NO: 65.

The PCR fragments were purified, restricted with Ncol and Xbal and cloned into the
corresponding sites in pHH. The sequence of these constructs was verified by DNA
sequencing using the primers pBAD-forw and pBAD-rev, see below.

The results from the testing in the SES system were that each of the five derivatives of
PR39 resulted in a decreased inhibition as compared to the inhibition of wt PR-39. A decrease
in inhibition is indicative of a decrease in antimicrobial activity and hence indicative of efficient
quenching. Also, a gradually decreasing inhibition was observed along the following series of
N-terminal extensions: E, DE, DDE, DDDE (SEQ ID NO: 103) and DDDDE (SEQ ID NO: 94).
In other words, the largest inhibition was observed with E, followed by DE, then by DDE, then
by DDDE (SEQ ID NO: 103), whereas DDDDE (SEQ ID NO: 94) exhibited the minimum
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<220> <223> Peptide <220> <221> M SC_FEATURE <223>

cl eavage |inker <220> <221> nisc_feature <222>
W@ 2005/0840)2 <223> xaa can be any natural |l y occurP@TDK2004/000605
.amno . acid <220> <221> msc_feature <222> (5)..(6
'nh'35'35§Qb%eq:'gﬁ%ﬁgxa?ﬂ}“%t urally occurring asri )no gci) d

<40Drres89arer theXpamersPthat xeere Xasedl tdb antlify>abd seqliénce8the five PR-39
deri<2 2> PRT <213> Artificial <220> <223> Pepti de <220

WP M SC_FEATURE <223> O eavage |inker <220> <221>

m sc_feature <222> (1)..Cl) <223> Xaa can be any

ral ccurring amno acid <220> <221>
pH%_@é‘%\%ﬁe <222> (8)..(8) <223> xaa can be any
Primat pHi831-Feraur ri ng ami no acid <400> 90 xaa G Val Arg
G Pro Arg xaal0486. 204-\WO .. ST2 > 91 <211> 4
cateisps oA s e P s Bs s aSEII RO G 2205
<221> M SC FEATURE <223> C eavage |inker <220> <221>
' <222> (4)..(4) <223> xaa can be any
pH'Hﬁq?r_(b%l?éﬁé§curri ng am no acid <400> 91 Ser Asn xaa 1
PriedghH 8BR2<Rork> 5 <212> PRT <213> Artificial <220
<223> Peptide <220 <221> M F 3
A GRS e 0P BRSBTS RAFE B KOT68 <2105 03
<211> 5 <212> PRT <213> Artificial <220> <223> Pepti de
<22 < > SC_ FEATURE <223> Protection Peptide
PHQ%@%D@E@BMA& Asp G G 1 5 <210> 94 <211> 5
Primer pHH1533-Forw:
catagcaccatggacgatgaaaggagacgtccccgacccccatatttgee (SEQ ID NO: 68)

pHH1534 (DDDE-PR39)
Primer pHH1534-Forw:
catagcaccatggatgacgatgaaaggagacgtcccecgacceccatatttgee (SEQ ID NO: 69)

pHH1535 (DDDDE-PR39)
Primer pHH1535-Forw:
catagcaccatggacgatgacgatgaaaggagacgtccccgaccceccatatttgee (SEQ ID NO: 70)

pBAD-forw:
CCATAAGATTAGCGGATCCTACC (SEQ ID NO: 71)

pBAD-rev:
CTCTCATCCGCCAAAACAGCC (SEQ ID NO: 72)

Example 4: Use of quenching domains in the expression and secretion of antimicrobial
agents in yeast

This example illustrates the expression and secretion of two different antimicrobial
peptides, Novispirin and PR39, in the yeast Saccharomyces cerevisiae using specific
quenching domains.

Novispirin G10 is an antimicrobial peptide composed of the following amino acids:
KNLRRIIRKGIHIIKKYG (SEQ ID NO: 73).
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<212> PRT <213> Artificial <220>10486. 204-WD. ST25
<223> Peptide <220> <221> M SC _FEATURE <223>
w@e@sezion pepti de <400> 94 Asp Asp Asp Asp GdAT/BK2004/000605

<210> 95 <211> PRT < > Artificial

<2745 bl SFisE 35S E5- LGt i yge®. I3, E PR30, DE-PR3S, DDE-
PRMZ clmmasm ERO! d163)<PREDarREDODBEASEQ AB INGS %)-PR<3910> 96

212> PRT <21 > Ar a
{ simeypeipessy poerialy dasth Al 9IATTpic R (©), the avded

quememhg diemﬂﬂéb?n B@hmmeﬂiﬂfbn@tr@ ARP allowingZdOmodiforiigldfthé& antimicrobial
a t'<§%2f h é@<213> Artifi cial <220> <223> Peptide <220>
ctiyhy g AMR. FEATURE <223> Protection peptide <400> 97 G

AspTHa PRBIGefivAiiled Gere bt il Y uSﬁ@ESpeEiIi6>Fc9\8alﬁ2ﬂr]rher§ and a general

<212> PRT <213> i fi c <223> . Pepti <220
fevgﬁglp;mmrs@f@mﬁ@ 259 dndi ?ﬁt%‘ﬂz oelovo i ae%?.e 53%% Jegion. The PCR
templitesAsgedAsdIe dse Gehelatedit BxafPles® 11> 6 <212> PRT <213>

Artificial <220> <223> Peptide <220> <221>
M SC_FEATURE <223> Protection peptide <400> 99 Asp G

DerfYabveé> ASD G <210%ptROTemglate 6] FédgAmERT <213> | Revprimer
<220>1<223> anfl de <220> <221>

PHIFE5E ( (T P Y pHH3857 fwd PBAD rev

pHH3858 (DE-PR39) pHH1532 pHH3858 fwd pBAD rev

pHH3859 (DDE-PR39) pHH1533 pHH3859 fwd pBAD rev

pHH3860 (DDDE-PR39 pHH1534 pHH3860 fwd pBAD rev

pHH3861 (DDDDE-PR39) | pHH1535 pHH3861 fwd pBAD rev

Primer sequences

pHH3857 fwd:
AGGGGTATCGATGGCTAAGAGAGAAGCCGAAAGGAGACGTCCCCGACCCCC (SEQ ID
NO: 74)

pHH3858 fwd:
AGGGGTATCGATGGCTAAGAGAGAAGCCGATGAAAGGAGACGTCCCCGACCCCC (SEQ
ID NO: 75)

pHH3859 fwd:
AGGGGTATCGATGGCTAAGAGAGAAGCCGACGATGAAAGGAGACGTCCCCGACCCCC
(SEQ ID NO: 76)

pHH3860 fwd:
AGGGGTATCGATGGCTAAGAGAGAAGCCGATGACGATGAAAGGAGACGTCCCCGACCC
CC (SEQ ID NO: 77)

pHH3861 fwd:

AGGGGTATCGATGGCTAAGAGAGAAGCCGACGATGACGATGAAAGGAGACGTCCCCGA
CCCCC (SEQ ID NO: 78)
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<223> Protection peptide <400> 100 GG Asp ASP GG 1 5
<210> 101 <211> 6 <212> PRT <213> Artificial <220>
W 203m240ept | del0486. 204- WD, ST25 <220> <221> PCT/DK2004/000605

1 S TS 77 B Vb RS, IR an o o
cloretd 3o Ar tsuitabte geast2pressin3vedRapsuatieas 212 zomaiktsially available vector
o R P L D500 9 oo st
strai2 $8S. d&révléla@uahg a PEG/LAZBotofpt | de <220> <221> M SC_

AT 0 S 0eP IS ST R AR E00 8 of e o
culttPek3ndicatig éi@reé%%bf ﬂin;i@pth§®\_g?dEATbﬁEea¢€dZﬂmt the longer the quenching
ool B BB SRS 6o O et B E ATBI G PR Griotvences
mcn@%%i&g iArthe foreéraE <28 x SDE?@ BBDE| JdODRRE>Nes22dels were observed in
SUBRSEARES OLYResLo B G R SO B R vne gt Bu R psgtide)

<211ke kémﬁ%&&hat%ﬁ:od@&?ﬂ 20 tshéwed! alstlﬁd&hdsﬂ?eh’e anticipated sizes on
N T I e

Pr oPAGo Aigestspwith thelciﬁo&@oﬁéﬁ(b?oté@sk nb?é.ritimlarbblal activity was detected
in any supernatants that was analysed for antimicrobial activity as described in example 1. But
after separation of the quenching domains from the antimicrobial peptide, clearing zones were
observed in the samples encoding PR39. No clearing zone was detected in control samples.

In the same manner as described above, further constructs were made in yeast and
found to allow for satisfactory expression and secretion of the antimicrobial peptide. The
further constructs were the following:
pHH3864: E-Novispirin (SEQ ID NO: 73)
pHH3865: DDE-Novispirin (SEQ ID NO: 73)
pHH3866: DDDDE(SEQ ID NO: 94)-Novispirin (SEQ ID NO: 73)
pHH3879: DEDEDEDP(SEQ ID NO: 104)-Novispirin (SEQ ID NO: 73)
pHH3880: DEDEDEDP(SEQ ID NO: 104)-PR-39 (SEQ ID NO: 65)
pHH3883: DDDGGEEEGGDDDP(SEQ ID NO: 105)-PR-39 (SEQ ID NO: 65)
pHH3884: DDDGGDDDPPDDDE(SEQ ID NO: 106)-PR-39 (SEQ ID NO: 65).

Example 5: Exploiting the distance between the quenching domain and the
antimicrobial agent

To investigate the effect of the translational distance between the antimicrobial peptide
and the quenching domain two new constructs were created. An expression setup similar to
the one described in Example 4 was employed, i.e. a pYES2-derived vector utilizing the alpha-
leader to allow secretion of the produced peptides.

In one construct, pHH3891, an eight amino acid glycine linker was inserted between
PR-39 (SEQ ID NO: 65) and the quenching domain DDDDE (SEQ ID NO: 94). In the other
construct, pHH3892, a twelve amino acid glycine linker was used. The plasmids were
constructed by standard molecular biology methods, verified by DNA sequencing and

transformed into yeast as described in Example 4.
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<212> DNA <213> Artificial <220> <223> Primer <400>
107 tatagagctc cattgaaagg ggaggagaat c¢ 31 <210> 108
WO 2302882 <212> DNA <213> Artificial <220 <22BCT/PK2008/000605

<400> a at gaggcag caagaagatg age 33
oI P 80P SRR ST ¥ 2P 550
DDBREGGRG GEGHHRRRPBIPPHOPEFPRY PRFFPPRLPPRIRPGEPERAGPRFP

ccg aac 33 <210> 110 <211> 32 <212>
DNPI36R2 | f{ﬁq ﬁq@@a 150> 2223> Primer <4005 110
DDD@E&QGWGG@}GGG&RRRPBEEMBERBR@P@EFPEIRQPPIR]HP@EBRQFPPRFP

f ra \ﬁéﬁ}dzeg%<21 grgan ofé@? ey ?riﬁtg%ere grown in the yeast
miri &) medild18E (§€e?©>1¥422riwlemaﬂe |f\ eadast Ser@R2>2000 A Cold Spring Harbor

Latigloh e Mepga by s pukec T 887964 ¥in 3 Adrapasass) supriemented
witd 206 8lcosd &R&&)cuﬁaﬁa%n@EPsﬁm all B5°@a@Cs @2§é.t The supernatants were
gaaaggggag %Zgaat c aaa caa caa a

harugstegan pha ef @Wrﬁli;}-gs ’q,ebc. 3% [POPMER gdekg'Sthggrgaqu( act@rleé (Invitrogen,
Caf¥bddCtA, USA).ttt gcg etc ate ttc ttg ctg cct cat tct
102 Arg Leu Leu Thr Leu Leu Phe Ala Leu |ie Phe Le
LeuAbiQyr upematants gontaiged gperiidg thyihe sRRaTERtANGeexRegted size of 6
kDQ"Z'lf’net Aﬁgébt@§§ p?&ﬂjc&ﬂl‘ih EHPBQQﬁaﬁ@bH@@BQEhﬁvé@Qhé‘ér@uéﬁl anolecular weight
Asn Ser G Lys Val Asn Pro Leu
M\N) QfQQPGd%%a@%@Z% @adﬁépetcf"ée%aa ggc ttt gec gca eta aac
ggch‘&E?es@ﬁ@ uﬂﬁ&telﬂ&(lﬁh@ a@ﬁl@g?ﬂ&g 18 trah8ldtidnas distahcBhietween the AMP
Ala Ala Leu Asn dvy Thr 15 20 25 ggc gga gaa
ancbtgg Oglgﬂcmraa;d%mgmé?rate&&%n @?%{'dﬁba acg gga gat cag ctg
246 Ay Ay GGy Ay Gn Thr vVal Thr Val Thr Thr Qy
Asp G n Leu 30 35 40 att gcg gca tta aaa aat aag aat
ExajoplecfiCaexpressiontaf ananzyme angkamantimicgobiphagent | ey
Lys r [ Y/
LT ratPs IR SEO /it R st ForlYiechmbmlint bacterta o
a paetat%lmetwy@e@nﬂ eiheraf twe anfgalér igp pepiidepsas fapipn preteins.

l ' eTr-'@rgeA_é1 né@dlréqo‘érbelmte %%rse'%eﬁvéﬁrow Baézlfltfs R fotmfO (amino acids

adcC t
28-a¢1s CHCSEQ P s@) WP PG EAA TR ) /e AT FLDgal PRECUL: (AFP) from
Asph m&? gl {e EL Ir|DLMé ‘§}Sf $00884/8 45832 0£ 1§ tﬁéaar&i%robual peptide
e

g gec aac aa ate ate
desugmteg/ﬁm yowspererI(ayn Ianélc@ysaeptid@ raving\SEQIR M@n 1As¢f HS patent no.

6,452,'35@), was made and inserted along with the chloramphenicol resistance gene cat into
the amyE locus on the chromosome of Bacillus subtilis. The B. subtilis host strain used was

the protease deficient strain designated WB600asn (a chloramphenicol sensitive derivative of
B. subtilis strain WB600 which is described in J. Bact. 1991. p. 4952-4958). Both of the fusion
proteins according to a) and b) above were secreted into the culture broth.

The expression cassette was an amyQ promoter from Bacillus amyloliquefaciens in
front of the crylllA promoter plus the mRNA stabilization element from Bacillus thuringiensis.
(see US patent no 6,255,076, in particular the pDG268 neo system shown in Fig. 19 thereof).

The following DNA fragments were prepared:

(A) The Shine Delgarno sequence (SD) and the signal peptide were derived from
the amyL gene of Bacillus licheniformis (ATCC 14580), viz. as the PCR fragment amplified by
below primers 1 and 2 with Sac1 and Pst1 tails:

Primer 1: tatagagctCCATTGAAAGGGGAGGAGAATC-3' (SEQ ID NO: 107)

Primer 2: tataCTGCAGAATGAGGCAGCAAGAAGATGAGC-3' (SEQ ID NO: 108);
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95 100 105 ate cgc aac ttg aaa att cac gag gtc gee tea
ggc gat aaa gac gcg 486 lie Arg Asn Leu Lys lie Hs G
W()/ﬂ]OS/At@OBer @y Asp Lys Asp Ala 110 115 120 ar(er/ggz004/000605

SQ;@Z‘Z C@g}gﬂ?@og’%tﬁg%@t %etyg%,gtehs%t :Sl@&r Akeq from Bacilus

lichAaiforkiis (AAIC G498T5, i3 (s 1RS PCR(fragintertt am ptified bt,gbechgmaa(s 3 and 4 with

gat tac tat gac gga tta ttt 582 Leu Tyr
Psglagd%&’eﬁ%% Asn Val Asp Lys Asp Tyr Tyr Asp Gy Leu

PhePambr 1&GtaE5ECQHBCQGCG§mAG@ﬁT@ﬁGC@TQ'A@M -8'(BEA ID NO: 109)

Sk S b T et o e i 11

cac(@mit ggaymtggm@nbeaommgmgt g'naatcg)dgrgt regiant fog thec AFP sequence

i &Brr218 S (R0 148 NS EMETIREC g
acgpPamner fctataatgegTATAGEIAGREGCAG TNG-3'J8G Q@ NOt §1 Hat
726({%L é\\sssr?{n%gc ggée E'ggai{-lm_@rg tggfe:ocg{@ r{&% @)igh% bg Ogﬁsisgrin sequence

(nutleotigEsa 23821 289 ©f SEQ It KOt a4) avith Nied ahdMIGetaildr g VaT

210P9Ter SagethaIa T ERO TR Al §40ER oot

aat Th@gxraegra@h;enw(mgeg(@&?(O’w dPheA)A s rIB)_yS(OZ))EWlere‘Eassembled after

Reétagtlogt énzgaé glg?stbagg(PatajC g&gng/%g\quaat@ga r}gilgCé éggaﬂon (PP1223-9

PCEaprie&rg1 at prinfer0s, /EIQAHerﬁpléfeg LigatiofSof\aghent Lo+ Me+ @ 1)), (PP1331-2

Asn.AIa Lys.As 240 5 25 tct t
chgyenrp%ra cc@r"ﬁﬁrps't Attﬁﬁ‘ éi gl'?ggfragr@eglg@\) gB ﬁCZ) and finally
ms&@éd ihkdPthéWecte gaﬁtfdf tt@bD@E@Br@BYpli'srﬁld Hsa 8bs! M1 f&gment (the unique

Asn_ 255 260 265 ttt a_ aac tct a t .
Wiy e §taied des Eoamaiea pagie! e Seee,denpilop BEeodtip plasmia)
g% Tg‘és %Ia@}Wd 6th thetabBied eﬂ%séfdm casettd indTiAE cBigeRd Blanked by amyE

tat aat ccg cca tac age tac tea etc
SeqyeRCemias Ao TANHSRE 00 FOTHRICRG ReIp of By sl 00, Among the
chiSRmpheHicHSBsidaRt tv‘éﬂsfcﬁﬁﬁnt‘ésdﬁcét'@iy Wth@%rr@@&x&%s%&assette inserted

tea ate gtc aag. caa aatggt; gga gtc aaa ate aa

intqthe yRYE dere waB solgied, an r&gec:@eﬂg%gfnt ) Insereg p@&]ate lyase fusion

peﬂﬁ'ﬁ)é cbﬁﬁm{édeoyﬂgnp\lgé@ueﬂc@,gser 305 310 315 gaa gee ace
cce tac aag aag gac aac at e

t
111@ @e/ﬁ%%?ﬁ],g Ef%'"lpr%'b@#ﬁﬁ r@y*s wcfﬁw YESR ggp% IS@gequgwr{rame to the
DN@\ Q/q%ehb’é e%g&ﬁ’@@hegﬁ@wfﬂ&ﬁ %@réﬂ@s% gantbae 'ﬂf&flﬁ% ﬁr@ﬂaln secreted

C aag ace cate qctac gtc aag
fromﬁP 9A(agm@ Aci r1 -38Bypf |§%Q gOG J2) was @gﬂﬂ_egsascg,g\ajpr band of the
cor}@t siz¥ $4PROaIPBY rupthmg d8E clifife Bioth Grﬁlﬁn @% PAGEYeF aag

ac etc ac tec tac aa
AspM%QQ@h_A%LELT@EAAEbLPHgAZgﬁA§é S AU AGRS LG RALNGGTTGE

Eeiigr\?ﬁﬂrml WMAW#LWWTTSR%A@@DW@vB*WsWGSGTKGELK
365 <210> 112 <211> 3907 <212> PRT <213> Artificia

G/Q/Z@WBAM\QGBNSVW%SQD/@A@EG&SKNAWQFM%Vf(?é‘i ’\LKRKQSY YDGLFDVKRD
fFévgﬁYﬁF@dWKsMMG@@ﬁﬁYNRW#WNWFENENSWSPWGEGH/YNNYF

Leu Leu Pro H s Ser

NKA(p@GA(N@RMC@A%{EW!{EWDP@SW{S&SE@YWA@\(,SWF@@R@)‘EMPTTS TTTY
NPE’VSY%?;DI\%DNWVMA@FG@PA§@%T%@@N]&Y@@KTGICKCWK

a Leu Asn
ROPRDGAKCOLPSPKGHEHEYSER FANOTHH2) de FAVA frgmen corggpending to SEQ

ID goLWz ls tﬁgﬁipﬁzgé 9 éa%w y}*“ﬁ D még%rﬁlgf ééoﬁlaer&@rm ﬁlTﬁr Ag n

60 &he dbterming mnalseeptwleapasépf SR |lDé‘l%ﬁ1%a(PndL%f§neA%ps cleaved off
be%?é %‘?étldﬁsd? 1y a@e F%O%Cbe%&e |'I*§1@ u\ﬁ@brhﬁ%&’ Cﬁ@legaMalTerglon is the AFP.
Thqmtuﬁe@epﬂa@ l#ésfe mnswh@wn indtallics Arg Asn Leu Lys lie H

100 105 110 115
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15

Gu val Ala Ser Ay Asp Lys Asp Ala lie @y lie d u
Ay Pro Ser 120 125 130 Lys Asn e Trp val Asp H s Asn
wa@kashswolyr H s Ser Leu Asn val 135 140 PCT/DK2004/000605

o IR P SRl PRl s Sy B8 8l Yo Byl rame o e

DN&ssequénrelsitodiviy aValgeHirkeAgpstidtyh dirneglatigelbetiarlyed athéto acids) and G10

o TR 8 AR T e 48 15 0 v 119
waPlhienBictisas a majohbander thar gpridel sity (133@alRheruAning2B€ cifise broth on an

e dy GAy Hs lie Tyr Asn Asn Tyr Phe Asn Lys
SD%']P(é)‘\CEgﬁe'zls 220 225 Ser Ay lie Asn Ser Arg Met Ay

Al avRODKRILeY ARI TILLEAGFUL PHSAASAABAONBBEK VA ADFSLRIBFAALNGGTTGG

G AR BN Ry WSkl sglsSsoorL

GIGKEWRAAINVBRN LS IMESSYS GO KD AGIEC S KRBE VD HN EL X é SS VD Y YDGLFDVKRD

S Ay 0 O AR O T e

NKBEBEGINSRMEIARIRENAITFENAK P18 SHOES SSHG BB IVENNKRYNSRGSMPTTSTTTY

neBYR sk EMBRVK VRN AL oy~ R, BrRERERGE ERFNARRE R BePDERDAQVE

HNAREA@A@P@AVC&&AIGWE[DNBPWNB@I IHNKKEGY(SEGIDONS: 115).

lézfg S e 'nEﬂ/é‘gﬁélsP%% it &ﬁe@rggd)wf SE% [gI@OJSS is cleaved off

befArQséSst %dl'éloﬁ?& trgeglgaﬁﬁgfztgﬂ)h%P plid& ﬁ%é%ﬁei?g&?h%?mﬁhﬁaf%@% is the G10
ificial < > < > Primer < > ataacgc :
novisPit A58 RAtWERACHRS /28R BBT ISR It tajfs5 TS b Hgfhent comesponding
to SEQ 15 NE2 91 552the PAI¥A122d a1 MIUt IDNA Baghertd SEQRIEYRD: DNA

fragnment (PP1331-2 Sacl Mul) <220> <221> CDS <222>

(27)..(1289) <220> <221> mat _peptide <222> (114)

(1289) <220> <221> m sc_feature <222> (114)..(1055)

<223> Pect at e | yase <220> <221> mc_ feature <222>

(1236) . . (1289) <223> A O novi spi i n <400> 114

gagctcattg aaaggggagg agaatc atg aaa caa caa aaa egg

ctt tac gec 53 Met Lys Gn Gn Lys Arg Leu Tyr Ala -25

cga ttg ctg acg ctg tta ttt gcg etc ate ttc ttg ctg

cct cat tct 101 Arg Leu Leu Thr Leu Leu Phe Ala Leu

lie Phe Leu Leu Pro His ser -20 -15 -10 -5 gca gec gcg

gca get tct gee tta aac teg ggc aaa gta aat ccg ctt

149 Ala Ala Ala Ala Ala Ser Ala Leu Asn Ser Gy Lys

Val Asn Pro Leu - 5 10 gec gac ttc age tta aaa ggc ttt

gee gca eta aac ggc gga aca acg 197 Al a Asp Phe Ser

Leu Lys Gy Phe Ala Ala Leu Asn Ay Gy Thr Thr 15 20

25 ggc gga gaa ggc ggt cag acg gta ace gta aca acg gga

gat cag ctg 245 Gy Ay GAy Ay Gn Thr Val Thr Val

Thr Thr Ay Asp Gn Leu 30 35 40 att gcg gca tta aaa

aat aag aat gca aat acg cct tta aaa att tat 293
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lie Ala Ala Leu Lys Asn Lys Asn Ala Asn Thr Pro Leu
Lys lie Tyr 45 50 55 60 gtc aac ggc ace att aca aca
WO e@saatoonca tec gca tea aag att gac 341 val AsET/BK004/000605
cl Thr lie Thr Thr Ser Asn Thr ser Ala Ser Lys lie Asp 65
ays7s gtc aaa gac gtg tea aac gta teg att gtc gga tea
ggg ace aaa ggg 389 vaI Lys Asp VaT Ser Asn val Ser

lie, val aa etc
1. gogPdpeitart Fcishil et oplorinsinibe i3t PR 3glsegh@fce encoding an
antihdiéroGial8geritysnd@ yedoné helteyolbysus! rivelel gridsenudhee Astcodigan enzyme.
lie lie 95 100 105 ate cgc aac ttg aaa att cac gag gtc
gee tea ggc gat aaa gac gcg 485 lie Arg Asn Leu Lys
2. aizgllgizggﬁzdggb\f/gag% glg fwhietain Asepfirky andiemthélsacdridnddéic acid sequence(s)
ate c atf gaa ggc cct tct aaa
is/age (ntegrated dnjo 4he chyamogorpe agﬁeaaat T e ylie GAy
Pro Ser Lys Asn lie Trp Val Asp His Asn G 125 130 135

140_ctt tac, cac, a aac_gtt aaa gat tac tat
3. gacT@"gQOQttcguto? f:lagrg é[%h ta&nssa %@2\ qoggtr rlpc\%qorm the first as well
as theSse®6md Aidleid Héid ABQuéHcE. Leu Phe 145 150 155 gac gtc

aaa aga gat gcg gaa tat att aca ttc tct tgg aac tat
gtg 629 Asp Val Lys Arg Asp Ala G Tyr lie Thr Phe ser

4. Tr pTAS Rodtydel\6E Tcidi®01, 1oferdiAGhé diest Ficle@Oacid 88q@aiteti€ ancorporated in a

flrsgj}glA%txg'l Erty ggtth%g{aectggcg %ﬁglc(ag%w at e%g% |s§£1gorg|8$at£% a second DNA

corfgiictl 75 180 185 tac aac agg acg att aca ttc cat cat
aac tgg ttt gag aat ctg aat 725 Tyr Asn Arg Thr lie
Thr Phe H's H's Asn Trp Phe G Asn Leu Asn 190 195 200
5. t egTR&hodtlc8ll bEHainFa, ﬁhﬁeﬂ&iﬂﬂr%ﬁlggﬁtﬂlraﬁmﬁg%sﬁabt iBédrporating the first
tac aac aac 773 Ser val Ser Ser Phe Arg Phe Ay G
as wel) agfhe qeicendrwclﬂgﬁcwﬁq%ezlo 215 220 tat ttc aat
aaa ate ate gac age gga att aat teg agg atg ggc gcg
821 Tyr Phe Asn Lys lie lie Asp Ser Gy lie Asn Ser )
6. Ar gAnaYcleis yacig aPO’.J_"QEU%BQO’Q@!?"@g@ Afs %&#'%t%c'cbé&qﬁ%e encoding an

antﬁﬁi@roﬁh@a%ﬁt é]ﬁfaa @é’ébng%%cléﬁ&aacmeq‘%ﬂceaéﬂcoaﬁg oY éhz}n*n@ operably linked
Leu Phe G Asn Ala Lys Asp Pr

to mg qr4swzgoccgwtrel tséﬂUQf‘@@Sttﬁét eﬁ*@'@c'faﬁle @é@feé%@n Rfctheagnzyme and the
ant‘ngigro?)%ﬁ a%rﬁ‘ i S‘éuﬁ‘&ﬁe 8@sresklon Nt witdrein il a_é/cronéefuclgﬁ:ramd sequence is
er Trp H's Val Ser’ Asn Asn 255 260 2

hetgmépgoustcyth@ &%ﬁ@sﬁl@ﬂ hasly ggc agt atg ccg act ace tct

act aca ace 965 Lys Phe val Asn Ser Arg Gy Ser Met

Pro Thr Thr Ser Thr Thr Thr 270 275 280 tat aat ccg
7. ccaht a‘@thyglefqra@rnggn@t@n AEYraat angler gacartimicigbil e?@&“t the method

Y hb¥f celChf A5 Bf B&fne/als to prod

corﬁg 5{/@?![?\@??\8 tﬁ%q%(:'s%ﬁbzugagﬁsé%{%ea a%rZWotC aag caa 0 produce @
summatg@ecquarlmg; thgyenagae and et artingicigbial @@gnt_[cgp_g &)y recovering the

tdy val Gy Lys lie Asn Pro

en%xnge %ﬁ/or%é @i’ﬁ'c‘%%%l t%{;‘gé;:'1 gat aaa aga gag get gaa get

tgt gag gaa gag aga aat gca gaa 1109 Leu Asp Lys Arg G
g. Al aA%&@g&ﬁct%oﬁgﬁsﬁg%n%erﬁé ArGntiffcrasial i, 43 agé}@avable linker.

gat get caa gtg g

cat 1157 GGArg Arg Asp GPro Asp G Arg Asp Ala Gn

val erae) Cg cgc gag get gaa get gat
S gchgaaE""SaéS&S’ 'V?Cgfé’%ﬂg'“ gcg 1205 Asn Ala Arg G Al a
(a)G Aaueaspnﬂlﬂasl@ NOQUQtaifcI@lnySpro G Ala 350 355 360 ttt

gcg g gat: gg gaa aag aac etc aga
(b)c aagg ést%g%&g%&lf\g 22?)’%%/ p Leu Asp Pro Trp G Lys
(c)AsnaUeastAang water-dolubledn8T,angiE 380 ata agg aaa ggt
at a aa tac gga taacgcgt 1297 lie Arg
CURY agg&t%gt%&é”?"ﬁgel Fre Lus Lvs Tyr Qv 385 30010486,
204 V\D ST25 <210> 115 <211> 421 <212> PRT <213> Artifi
cial <220> <223> Synthetic Construct <400> 115 Met Lys
Gn Gn Lys Arg Leu T Ala Arg Leu Leu Thr Leu Leu Phe
-25 -20 -15 Ala Leu lie Phe-B8u Leu Pro His Ser Ala
Ala Ala Ala Ala Ser Ala -10 -5 -1 1 Leu Asn ser G Lys
val Asn Pro Leu Ala Asp Phe Ser Leu Lys G
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5 10 15 Phe Ala Ala Leu Asn Ay Ay Thr Thr Gy Gy
GQu dy dy Gn Thr 20 25 30 35 val Thr val Thr Thr
W(ﬁqu)S/Awoﬁ n Leu lie Ala Ala Leu Lys Asn Lys 4BCHBK3®4/000605

| i e %rﬂnlrﬁqe%@rcggwpggl Iha%gg a].errudé e?rota n cgi}?n %/(f g& t% 800 g/kg and
cormrlslngadt 4286 o fusioal pr&fuct c¢laived. 70 75 80 Ser lie val

Ay Ser Ay Thr Lys Gy Qu Leu Lys Ay e Ay lie 85

90 95 Lys lie Trp Arg Ala Asn Asn lie lie lie Arg Asn
11.LeuALty‘§nngieﬂ|cHir$>n1Q|@nah05nﬂﬁéD biLEprGimcts/abr Alen&sts 1Beyeof, capable of

Asp. Lys As a li Gy Pro Ser 120 125
eXpi%%"'ng;aé" %ngmle aéwdﬂn '\?H?{u%g'ﬁ' ﬁgnegtAsn A u Leu Tyr His
Ser Leu Asn Val 135 140 145 Asp Lys Asp Tyr Tyr Asp

Leu Arg.As u 150 155 160

12,7, YUrF o heudsipredct ol i nimeLeed; ¢ acp ary Trp

Lys Ser Met 165 170 175 Leu Met Ay Ser Ser Asp Ser

Tyr Asn. Ar e Thr

13,15 VRS B PR ioB A o ARlTon poRBharan Apeyrnge lgel to mprove the
yiel@ ®F tHehetifi 3B diEgenDdnd/. to I Broké Gverab pebtid ctidnee donpméd U

@y H s lie Tyr Asn Asn Tyr Phe Asn Lys e H e Asp 215

220 225 Ser Ay lie Asn Ser Arg Met Ay Ala Arg lie

14.Ar gIneth@ recOBinAatNexd#0ssitb oR 4R dritithidrbialChebtidieN td aséy# a protection
Ser Ser Ser 245

periih, whgremy it Iasmy S of 08 il 358 eSS SpETTPRES i Ihe Riptecton peptide
are@(AgﬁLgn%yEzéQ)265 270 275 ser Met Pro Thr Thr ser
Thr Thr Thr Tyr Asn Pro Pro Tyr Ser Tyr 280 285 290

Ser Leu Asp Asn val Asp Asn Val Lys Ser |lie val Lys

15. G NA ASetha for 7RMtifIHY B PRotddtivn )z!@btlda csbnhpf&uigl & |9t oRe ® (Asp) and/or E
Ala Ser Leu Asp Lys Arg Qu 310 315 320 Ala

(Gl theapethed GomPI§iRd:Asn Al a Glu Glu Glu Arg Arg Asp G u

Pr
o P T S ianfauisgs e GpD lr

GI yb>nersp@rm @ Ddife consyuglsgPreRTisingsp s PNA BeAHRHC] FHCAFRM the peptide

pro{:ércﬁoﬁr Edhdidate bi$a @éEbHdQDNA%quﬂrﬂe |eh€od|h§av?\éﬁtlrhhtﬁ)bGI geptlde
H s Iie 375 380 385 e

I
11@)4@1\@@@9@&% ceitlx m&mArqongtru% pgp) @WIV@QQ@ the transformed

hos?(:élmérobféjnqgipré@@oﬁ @ﬁtﬁ@m&oﬁsﬁh@cc gt att tcttaatg 28
0> 117 <211> 53 <212> PRT <21

Ar tqi)f estimating xiabilitycef tmrmgm@szt golband/pryjeld ff antimigrobial peptide;
and<221> M SC_FEATURE <222> (1)..(5) <223> Quenchi ng

domai n <220> <221> M SC_FEATURE <222> (6)..(14) <223>

Li reidertifping a pentidenprotsotion rapgidateowhicl pjen useshina DNA construct

accéf@?ggfé“g%% Eﬂ%oﬁ%@nﬁéﬁneﬁ%ﬂ &5 Hest S ¥c&Briin§ ¥ by & desults in an

mcreased V|ab|I|ty of the host ceII and/or an increased yield of antimicrobial peptide, when

estimated according to step d).

16. Use of a protection peptide identified by the method of claim 15 in the recombinant

expression of an antimicrobial peptide.

17. The host cell of any one of claims 1 to 5, further comprising a DNA sequence encoding
a protection peptide.

18. The nucleic acid construct of claim 6, further comprising a DNA sequence encoding a

protection peptide.
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10 15 Arg Pro Arg pro Pro Tyr Leu Pro Arg Pro Arg Pro
Pro Pro phe Phe 20 25 30 Pro Pro Arg Leu Pro Pro Arg
wo e@3Pe0Pro Gy Phe pro Pro Arg Phe 35 40 45 RrDDRe@4/000605
Arg Phe Pro 50 <210> 118 <211> 57 <212> PRT <213>
Artifi ci al <220> <223> Peptide <220 <221>
19.M Sthd-matHdRblf <RRR2 ¥, Whgrein(tbg retdadina@tbost ltelh i aboowling to claim 17.
<220> <221> M SC FEATURE <222> (6)..(18) <223> Linker
<220> <221> M SC FEATURE <222> (19).. <223> PR39 <400>
20.118THesfusidaprédjet disgaifd AfyrtHar woldpyisicd) ¢ ptdtgcti@nypeptige.G y
Gy Ady Ay 10 15 dy GQu Arg Arg Arg pro Arg Pro Pro
Tyr Leu Pro Arg Pro Arg Prol0486. 204-WD. ST25 20 25 30
21.r OTh¥ osePbfeciditnel 3PfuothBr compripingethe Rise oPa protediohipepfile
Pro Gy Phe 35 40 45 r o Pro Arg Phe Pro Pro Arg Phe
Pro 50 55
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