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RECOVBI NANT PRODUCTI ON OF ANTI M CROBI AL AGENTS Field
of the Invention The present invention relates to the
field of reconbinant production of antimcrobial 5
agents, in particular to co-expression of

antim crobial agents and enzynes, as well as to the
use of a protection domain wherein at |east 50% of the

am no acid reS| dues co

(aspar agi nREGQUBINANT/F CSFE‘?%@E&FE@"C'%?@?L Q‘&%@Eﬁr ound

of the Invent| on 10 Background Art WO 96/14413

d'F%FJ %hesmve%rﬂl Qus expr ession vectors used to expr ess
reconpinant. "Ruman lactoferrin in various strajins of

Asper dihk prsentOnventioppplates ito e dleldsatirerompipant @xqskeliog joh anirpicrobial
A§§l§1f39|n| ﬂaH%ulM@@-’ékpre&@ﬂfoﬁérﬁl&id'chbﬁ! Qjeﬂ@%l‘ﬂéhz’y&%s as well as to the

pronot er uenc guen
aﬁ?en(g apr taci:orggor?%w%ﬁﬂ%aﬁﬁaggé@/bp pming gcxg %%ué %m%??ed in the
Adpeaigark IDUgspawaimDhsp) arfdirs EdgldiBMine, @Mman | act of er rin.

For expression of human |actoferrin in Aspergillus
oryzae, the expression plasmd incorporates the
A§E@?9g‘?q"ldlﬁ’§“8r'?/‘?a'é°'hw Il gene that encodes the

abpéxarcamay/A rase pronoter, secretory signal sequence and

first S 0 Xpr
of  burli) TASELt Sepisl, AhG B @ feachlip R BE Rocomoiart
ekm@slsttt@fernpllra\@mt@ a‘trﬁia%)ﬁfp‘tﬁpﬁﬂ 5. 90 SHESHPN PlREMI; for expression in

Sasfd@ mg|aﬂgm§r€%ﬁi9;ﬁ§tr@fjrlﬁohﬁnﬁasemr&iﬁﬂtéiHQQrﬁl EAugRIRE and sequence
contal nin

{ B7eoBBR T e re PE R T U A CRE ST ey fsee
dehydrao trentss. pererpessionfof mmanAgctafdrdhun éﬁ@rgii\if@o%#ez %%DFGSSION
dbé%iﬁ%ﬁ%r Elt&?esetﬁé)fﬂ\?ﬁdn%@ o%fza& Rfabral Ber{é%étoéHcgdes the alpha-amylase

antimcro protelns as f usi on ro

aRioBiiee sa%sftwaﬂﬂ?fé?m@uﬁpﬁnaé@f FRIOR HEMIME PIPR Bpygiealor reresion
a6t iuviiah Yacferdre Ag@tdiias hidularsr thé expnessibix plagphie icaporates 80 p of the
cgr [ank?r:i? g\e%?lgr'wcg %gﬁ%@\ gkﬁh’l%r?st gbﬁ@@@nescén‘{éﬁn%f =il ﬁ"éeregulator elements

rom ococcUs aureus,” two s
| Q@Bb?%dfpwntﬂ@'ﬁﬁﬂ?f@ ee@zas fiﬂfiﬁ*%}géh%amm‘é’ﬁay%%éﬁ‘se P*‘Ommemm
nmanbhgade. protein F from Pseudononas aerugi nosa. WO
98/ 543@8 %JZ%%QO 3? ‘?os%sh ?he #eggc!gi{ ance%m q:gtr otn%' aqitlm crobial proteins as
ant pr Ot erns as th a
négan iprsling vithap g@anlca@qrmnéorﬁemmse@g H@\ﬂni*rg“cg&bfa' @%'ty of g cationic
C}5§J¥eﬁ-’d BRarhRsd Qﬂlﬁﬁch&@erQ/pgp'i@ééardlg&ﬁéﬂQ&% frdtRferase, protein A from

sion of an exo i de fuysi on
SRBRTATE Y0t 18I0 05 PO TS B L e, oL QR A b outer
(nepmeaihsprofe)n PERTP{e8EMdnBs MNOgie®y., EPTP (SEQ | D NO
80), RIER 89@5% ld@cl&@s tlgellexpréggr? of %@QH %tmrotﬁa@)pr&&ns as fusion
| EGR ( SEQ ?Q £ ex
OIS 3BEoMIRY CPIRER B hERPHR AT =) U = aRcHes.
GLPl \woho/NBad dubsed fhbaxaessloasesn eXdgemut golgteptide dafusions with

gc,n;te gg usy J@/\%L&Js hnigb% %3; B8 ( r@;:]e%%% BESCisgsed I‘Q@eTQ) EPTP

pres timcrobia tide Sarc

1S5} DN 0L ETER (956 Db APES DL PR S B Mo 63

deﬁérgmat &Sexofdhol PbiRieptided dirgingeqtigimeiemad insulin, human GLP1, and
fqllurg:urng)rﬂalsdase It is an object of the present

i H?/”OH 7o Y0 SFovi de i nproved net hods for production

of ar@hamo@r%gi @Plaa@@ﬂf’gyswl 39(1):57-63 (1998) discloses the expression of the

antimicrobial peptide Sarcotoxin 1A by GUS fusion in transgenic tobacco plants. GUS

designates the protein coding sequence of beta-glucuronidase.
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Sunmary of the Invention 5 In a first aspect, the
invention relates to a reconbi nant m crobial host cel
conprising a first nucleic acid sequence encodi ng an
anti m crobial agent, and a second het erol ogous

nucl ei ¢ acid sequence encodi ng an enzynme. Either of
the nucleic acid sequences, preferably both, nay be
integrated into the chronosone of the host cel

they Meyahabipit e5BAPreset Gientign to prpfide ‘E‘R’t"i’%’c‘ﬁ?tBﬁ’Pég?frPé?d”Ct"’” of
edHiicr®%i aghfltsl N a second aspect, the invention rel ates
to a nucleic acid construct conprising a first

nucl ei c aci d sequence encodi ng an anti m crobi al agent,
avrmmayed thednventibrei ¢ aci d sequence encodi ng an

eNnzy g, , GRELB&: Wnd ihidkesh bigteO R REorBMa6t rﬁT @rGE)lélQJost cell comprising a

sequences that direct ression

aifet fYvEica?id ﬁ"r"é‘?’?ﬁ’ﬁl%lm%eﬁ? a'i)"(tﬁ” fgo%ﬂﬁeg@ a e?pﬁgé‘ﬁ%i iprologous

hostejc arhiereeaiance tdredispaoacyne diteéref Heirdcge qeid nerenass, preferably

hl?otti? rn%kr @g ﬁ%ratté& 1ﬁtpﬁle%mﬁ1@§ﬂe‘?ﬁth@q’&§§t celllér th&l rﬁ‘aytﬂé'pfé%ent inone or
e lnvention relates to a nmet hod of produci ng

Uﬁ@eéﬁﬁVW@mﬁﬁ%HQﬁ“Wﬁﬁa antinmcrobial agent by use of

t he r ecoebion@Bdpettoné inveltbn adatdshte ainovieintitid nonstrict aomprising a first

r?u% &Fch%c%ssgggetnte &dilhd;gne%s\'n%pob[a?ggﬁe#]? Snd 9 sééﬂ:ﬁ& gﬁ:lelic acid sequence

antimcro
a@’@mmg andenmﬂ @aefaw dnkeft rfkeqne & NG [CPNtERl SEYUENGES dhat direct the

t&%fe@@@n bf"lh@é‘hz%b aﬁd‘«‘ﬁh@ aﬁﬂﬁcrolﬁﬁlla@&{t if &egltabld @kpresses.hoRDwherein

In a ft en he se of

tge é%b%g%c'egﬁp gfse%ﬁnce rﬁ !1 r?e\alrcalo%rszjg pc1 tﬁe ex%};e%sc‘ (ﬁe }%s ag
enzymen athird aspsoll the ventipn latestihe Wﬂ@ﬁ af Rwdupln@"}s@p%wr@@ndmf the
afrorhPadeMiyQNE onH@f%@Jrﬁbmaﬁtr[@QtLb@ﬁ bﬂlﬁb |ﬁ\£éﬁfﬁ?ﬂy In a

si xth aspect, the inventio e _us
r econtt ﬁg‘ﬁ’fl h 3RS e YRS T ‘gﬁtes {‘Qﬁf’? ‘th % FnganT id enzfme an
ofntiaiogrbésn edrnh cand Gneleavatsie finken gps tveel tag iy Hiser ihb'ye%lnd%mmal feed and

revehsdilyadvaact i vate 25 the peptide during |ts
expreSS|on erein at |east 50% of the am no

resi died TEbAwmerts B VAR &eIFEH t%“??r‘?ft“@@f?r%ﬁ'?wa& i ﬁm'mmmb'a]
a;ﬁeﬁ:tadié aRith@hzyme aEhetod! iy @iptdve theglietDof e (@ptise dnd/oatorimpprawzioverall
Nt | ng such quenching donains, the quenching
mmmﬁﬁiégﬁ%hbntlfled by the net hod, and their use in
t he r étaaishmaprrct gedakgetidndpiates todhr H56 Ertebiesmbyest pragistion of an

3Q1t1%c§bﬁall 6&{321529&)6 BiqPérichiRg eﬁmésdﬂ eednﬁg/anbmmar@emr rabdrgibly inactivate

otplg pept%gpur&gﬁsr%esmﬁn t\%egel con ﬂ‘tol"/ ?fqﬁeﬁg}ﬁ?? ?Llél’d e@@%!s comprised
siecionpentide prelegtionclothais et Braveler Et e iaysntion @scotsiates to a method of

iggfﬂﬁymgtslﬂéh QRANR, dom§|ﬁ§I tﬁé‘@eﬁ@ﬁdgcﬂé&aﬂ\@s Bemmitd biCths method, and
i nven ofoN expressi on of

a0 (R Foreo BRI et b2

antlnlcroblal agent. The enzyne and the antim crobia

alggtgile cﬁ;ﬁo%%’f Qhesisd from the chronosone of the
host from ifferent DNA construct

DNA ¢ &?gﬁrﬁ'dewhmsvef & PR NRIE R e G e 'ohEMoP Bmpie n tne
t @@l SuRStirs!\Mhe Rettat Nocild bdidsegnéncen st artictcsgbiatl hfeht trengnzyme,

seldqﬁe @é}%% DNAgcoq%mégrs and different origins of

e used. When using onl¥ one _
C 0 n St ritie presgrfy @verg@h@gte@éﬁ thggo EXPELS afpt NG paZYg)e with at least
NEHeEarpmRFBiaEigent. IThe elzome dndithe @ntirtitrebial egert atsy e coexmessed from

the chromosome of the host cells, from different DNA constructs, from one DNA construct, or
using @ mixture of these techniques, When using different constructs, different selectable

-2
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pronmoter (di- or multi-cistronic), the order in which

the genes are cloned may affect the expression |evels

of the proteins. The enzyne and the antim crobia

agent may al so be 5 expressed as a fusion protein,

i.e. that the gene encoding the enzyne has been fused

in frame to the gene encoding the antim crobia

agent. If the antimcrobial agent woul d negatively

i ipikeEned difteenbtrising K7 GPicptRe MRYSE upedt WRERHE MOt i Construct, the
a@ﬁrﬂeﬁh@ﬁ BDbxptesal froni bie @aford roguRRC ednéyundex e egsiatign of one

e i Ctﬁp ﬁ]cll d%e[onq lelfi -Ci trowﬁ g ‘%He \MGIep lnqivi%ho{hg %!;}QQW ]@r@eﬂénieg qnz&aaffect the

a@ipdasslers |i9deies>f é’reep@ea!ﬁdﬂm evamsﬁBd A AWimicepkigl agey may also be

Aatpkeré‘sﬁ 2bi alsmﬁgﬁcﬂ&m ;r@ trlaetr@rg@wahco@ﬁ@&r@x&nzymmaé BéeM fused in
ﬁ? antim cr obi al
a

rperﬁo é?eo%?”‘aﬁn‘:ﬁ@{‘ﬁ? @1 tagtlnz grg%g Bg?ng%tﬁe %g Q%q%ta?a%fng would negatively
anfliente thelwraith afybathestanel chast. e adibilerbiab egivitideas beagugnched by
aphtdTLicy @Q'p@éﬂd@@gﬁimn vﬂtﬁ W&rﬁ&p@é& (Qrc‘.qhérﬂfhﬁ]!) abthah) wherein at

enzymes are enzynes i sru e
g@ﬁ%ﬁ%@@fm?awmeaE%ﬁﬁ@Hﬁd§eDF@W%&E @%?@&YF%? nutrients,

or inactivate conpounds essential for growh of

UR ﬁﬁkﬁg%lﬂgg{oorganlsns Lysozyme (an enzyne haV|ng

tyl mnuram dase activity) is an exanp
an anth #ﬁedﬁ?@ﬂtaqoﬂ@ﬁzV‘ﬁéerwmfbﬁ‘“ﬂ‘l%q%@b?@“t FReIGERFE avsauﬂPou“ff with
Ofntighi AEARD SdtilityCe ORI rHxample | ARSIEBialHIEMs a® plivicasiel peptides

4), generate hydrogen peroxide which
%”dta@imig'(oggefﬁy"}?ﬁhy undesi red ni croorgani sns. O her

exarrpIEssmﬁzlés efrapiimicrobigllsinaimes repeyer@ymeshiviedh dissyrd thet gell wall, generate

t QXL CorkUTRRU Fé@%v@é&ée?&@ﬂﬁd‘t‘rhéﬂg &Xr&a@ﬁ«&% coh@sdjrﬂ@ QERNtiall &S Growth of
an

ase, el oper oxj dase se.
o%?ﬂaages ST LYESRMB (3 S, %ﬁ%ﬁﬁ&%@%ﬁ'“}“@aﬁﬂd@a&% setivity)
esse lekara:iie of mutaningerolsial enaymelwhich digtyets thet deth walbgf grampositive bacteria.
pbﬁ st@g isDgh afl gﬁ\}%ﬁ) cﬁfda%e(ﬁ@h' 1. H%‘ﬁéﬂa(e%dr%&r&%xﬂ@%@% toxic to

I na oxi dase is ‘an exa
aﬁ@nw&ﬁeaﬁp@plcreﬁswsmﬂr*@heﬁagﬂpk?aﬁgsﬂt@q) oS gries wrich generae
| RRACt dovabiig &8 Seithinal oxxwspolandssroxdage, lphes empsgermiidade, and

?qwzo\%é]%ﬁ%a% éch%aé' BQ&‘al%le rlseg%o o ?){Bﬂ\%%g:ﬁ%h %ﬂ}yﬁehﬁn@%h&}e@éssentml

gr oups
oryAise AT ) SHGP. e PRSI S8 AP O TR Fporgarisms.
pFIQQMC&ﬂfhch&ﬁudEﬁr |sexraﬁiﬂneala‘ of arl WSty biRal aamdymey Mticio S capable of
oxi dase Bi o/ Te roial 9 5

8@?%&%’9% essgrst’tgagc 0?"\P§§1‘>6 \nz1 r?:g%ar te%%edufeg ; 'egﬁﬁga\/@ the undesired
t hisroareeniam cthe Bttty @Wep@dﬁl'@éﬁt SHH G B aiRd nﬁ@iie enggmes are
| ¥SIOFBHE Snd HaWe @edh RoebARBSay pﬁdd!h(ﬁalay%e/ koroéﬁhﬂﬁlsef&, lysozyme and

per oxi dase xant
Pah E7oes e Brug R 400 PILAS AR o B B Menbelibg
oxi dase.a Fartiguiangembovimen, tihee artimidrobiat reobims lspéﬁi‘tqfﬁéegom jamongst
aig%'}rhésc LHE@Esee UQ&%QBM‘W){&% EoxfiBlds mp@lrofa@als@l‘. alRe RAAHIRS oxidases,

r use accord |n% o the |nvent|qp qggss no nore
t PaisTeP AN AN OB} EYMerh 8 VRN e 8% Y1t FHE o Hha¥ses no
nor e trainy naw tetheé antimiselidd eeptiods, @rd padicaan edshofligety, the 3&timicrobial

1599831@%3&’”@& L8k blﬂaeth%] HUQ@B Q{corﬂﬁgsg Ho ﬁ\Slleqﬁan' 1@0%’?@10 ??csds

sequence 1s | ess an or equa
parti dhe 3?‘9@6‘@6&%‘?‘1@@39% 'Pfémﬂféﬁ?ﬁndé 086% PF@%%{ % BInR4gids (e.9
101 fole > ARShsStha tef nuRtbe O @nidid@iis in the peptide sequence is less than or equal to

100.
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100 am no acids (and vice-versa for the additiona
upper Iimt figures nmentioned below). In further
particul ar enbodi nents, the peptide enconpasses no
nore than 90, 80, 70, 60, 50, or no nore than 40
amno acids. 5 The peptide nay al so be designated an
ol i gopeptide. In another particular enmbodinent, the

pepti g SHCRIRARSES. AL, Wl SABhasoAR0 LS. con;rgg of o gror than

r essiron enconp
%ma@ P (pnsd V@@‘stﬁa f%ﬁﬁﬁéd'ﬁwaltupﬁﬁﬁ émhiﬁ%@rm%‘ﬁm%b%w
aCI ds [h mrmnsrepaﬂ@mhﬂ moasaﬂu@nﬁ@pépﬁd&wbmpasem Rbre @A, 80, 70,
1@y 3, 1N addi onal l1}0a&!rtd| cul ar enbodi ments, the
peptide Snco %sse§n £t°9%ast 4, 5, 6, 7, 8, 9, 10 10,
11, 12Thepgptidgmay 460 beldsighgted agoligdn@ptider at | east 20
am no @Ghdlfer phritcuith brlnbodfrh’énﬁ Wpeﬁﬂfeteh&i#{paésegﬁh%k ﬁﬁrﬂﬁ@ acids.

t he petlde conpri ses has consi s tf

| east 3'SaHPHE e&%""tpéﬁsﬁs\ﬂt ileé’sbé‘r e g ﬁ aﬂa'ln?laéi*ﬂ%l(eg 3)
| owens thatitetnufmbgruf esinorecidd io the degiide vejuence Bxizighet then ofequal to 3.
anti mcr.obal, p&%ﬂhér%ﬁ@e{:%ntéﬁ% S&%reﬂ&dﬂ%aéé%staﬁéasm 5, 6y7 8,9,

i nvention are Iiste tim.croblal ActiVi

THR etdm!® dht 1St/ biBal® et ‘e@ﬁt?%mi"%aﬂ%'*fl ned herein as

an actin it furtwh barticuias embgirbdngs, Ol peltide lcomgrises, dr i, bi tdnsigrs of at
gTe%V\ftah ;0 a'Hdg t(a%g 'v%% Hecf‘% oPthe L&BItFOFEﬁ io&gmnﬁt)?grr%g mtenl%ned above}.

present 1 nven
| nt ende@mplgs pfeatmicriipl P?PFé‘P%fOF SSCRCEEENILP e '@/&Ptloaﬁ@/ Iigted getow.
bacteriostatic and/or fungicidal and/or fungistatic

ef f ect q { {av irucidal effect. 20 The term

63&?'5(? 1451 s t 0 be understood as capabl e of
ki | | i nipeberot ‘@niirsibrolall dctvity Tin alefinted herefbzrcére ajtigigt witithc!s dagable of
t Ql”le\f opﬂgﬁﬁr%t araren %5 micARaPLs Of tHe%thkttdf R Q@&F?amé\hon the term

ar .e.. 1nhib acterj al

O G B g4 o ep Mg DR LA OO B P S Al andr
k fUnbicidg ahdindedgistatie bifest anBhbea viercidl'sffestgi static" is to be
undef th%qgirg%a&am & Qfpel Lmaérgﬂogd cspgal%lf kﬂ,ﬁg%&kr,al cells. The

. Inhi row ng funga
%ﬁi“ﬁ ukactegpstatic'd's ?D&eb’@d?jﬁa%dr %stCeB%P"‘a%f 'r@%%r’%ﬁ%ﬁ‘ Wh i.e. inhibiting
I §aGAng \batte Y colfs I THe terrTeungRIBAN {51 B¢ Qfdedstoot als|capabibesiddiiag fungal
erlal or | [
Conl%e‘)?(?t]e ! aneng'staqg‘ is (f‘f lolla Elccgeer{]godu;g Jn;gabley Sfalrcﬂ,tp E’k E'%a'i Hr%wth ie.
gméiRiting @fOWffﬁgchO@ﬁ' aelisg dihpsterm svirugigial'e gdiedba G”ﬁ*ﬁé‘%\‘?Pdt Fﬁatcapable of
t mﬁctﬁrgﬁnlgsvn@é eTheNtehh Emitedbizl lcOWt RiEndsabRterial 6 fungdadells (including
%ay re not able to propagate. 30 For purposes of
esent i nvention, antimcrobial activity may be
det er nn Med:ontancvbﬁﬂipmjemtdnmmt@n pregerdinéitide somitoefdnigrgbial cells” is
L%'[Hnﬁéd Bt méh- that JIQENRbareOh trlme”mﬁfb%v@&j aab, Nethadesy 8ot able to
137 pp. 167-174 (1991). Peptides, and/'or enzynes,
hayP eantl m crobial activity may be capabl e of
r educifvg pulpesesnefnther predent inventign, caltimgrodfal Bstome may hipea determined
C?&dom(@%\’lhé %@%du*r&de%ér?o@@ b?iéh?ér e@at h@d{h’?r%l &f%ﬁzﬁ@uﬂé@%wmhods Vol,
ours, nore preferably after 2 hours, st
pi &t @t eI %Zf“t{@rg*h hour, and in particular after 30
m nut eplides WWaakt @ayrbds, Eﬂ/@giahtiraﬁroiaﬁfuetﬁflﬂgsmspbaﬂa‘pﬂme offreducing the
‘(ﬁ% W/r\\ﬁg HwnﬁDSFS%F é&ké’richg ik D%%?%%o 1A 5’5 é‘ﬂer @'ﬂo&g &pref?rahly after 4

queous sol ut
5%%; \ijore gr\ga@ﬁab}yﬁﬁgr 2 hours, most preferably after 1 hour, and in particutar after 30

minutes incubation at 20°C in an aguecus solution of 25%(wiw), preferably in an aqueous

solution of 10%(w/w); more preferably in an aguecus solution of 5%(w/w), even more

e d -
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preferably in an aqueous sol ution of 1% w w); nost
preferably in an aqueous solution of 0.5%ww,; and

in particular in an aqueous solution of 0.1%ww of

t he peptides having antimcrobial activity. Peptides,

and/ or enzynes, having antimcrobial activity may al so

be capable of 5 i nh| biting the outgrovvt h of
Eg%&‘%%ﬁlygﬁlgngg%f% %%*8%’1 Pg?‘) w/%g],?sta;a'aélaglydn an aqueortlxs %oiut:on of
c Orsegmtvy; adnid am perfticuld 00 ap prupequs ebleticabdfy0. Whignw) axd diesd pémtides having

CQH%E}EM}E&QEL of 500 ppm rmre pref erably when added
in a concentration of 250 even nore E}ﬁgfer

when AG@EtESi Andorc IRt r*’:it”i’%ﬁ”?ﬁ‘crf@?} MY flso be Yapatle of
p mafoaing Heyoudnanh atBeterichiaaoli (N e5Y6) Bt Comowd abB5°ppma microbial

ggom)u?%ﬁ))%@t% %Er@%dd@g d?a%gr%ggtrdugn ﬁ)% Etﬂt ﬁr@kfagﬂ vﬂxfen %gded ina

des or enz anti m crobi al
aé@noemtayom@t;ﬁ%@p@ap%re |peef%$b'yr@mncﬁdﬁﬂj ip ﬁéon‘?‘?ﬂﬁ%'é? 0p$50 ppm; even
| 'rdb'ren@‘e@@bi& svher acBG@In'd chb&céﬁblﬁﬂoh lof S00(pAMCRIo& PsdralipwidnlddBed in a

SS?Q}F?t@ﬁ ?f%B g%l\ﬁpwjn paﬂlcu[?r wheB gc::!eld lﬂn aa&n%lfl‘gt%H%f 25 ppm.

sol ut i Repticss, 205 evzyhes, hm@nw@ﬁ@ﬁi@bﬂwy mﬁy %mcaaef%dugducmg the

SQlLMbdr R i gb% \64{ BAGHIU@%@JMJ%@CFUSG@QB abﬂom after FNmin. incubation at
gBeOUS sol ut rerera

ot SBREF GVGR . SHU hipron P arere olfor 0% )
1b5oan pra@mb_tyus as adqueduse rsolgfionOof 159§ (wiw) evef mdne piséapatilydiesan aqueous
hayifg o‘?“!}{]g CEQQ'p?dferé\:% l'n\éh %Mueoﬁ’@&ﬁdtlg@& 0. @W\@r and an particular in

enzynes ag imcrobial activit éﬁ
capa@we@us‘cﬁoiut ?fh Oy Ot hrePeBtiteg PBRIRNBTICH ‘é'iﬁc \d&
subt i |P@tlc(eéf€ﬁ‘dfﬁﬁ&&)/mé9rhaﬂldg hotimisrositl 2%Gtyi ma@ also be capable of

c 6”%@2& ?}gtdugﬂ% %%gﬁé ELﬁJ{tE ﬁ?g :éggﬂc}i %ﬁéﬂ%ug C?t és CI in a microbial
OO BRI (R 2GS B IFPICHBIEOR Po18h ABT PRISEHIY AHE daced in 2

| BorteRAMEEOT0QPbAIMEE pAidladpRiienaresni 2@ dondeatrfios be2Hdpy; even
pr(né)fee?rg%ﬁgly \x\lﬁn%n ac?don%ganéongen rgipm%f‘ 1 C?D rn'D %g&t d?%?é‘r&%y when added in a

concent
anohceniratier ofi58 abrarangdinerertisdarahen ﬁd@dmwmm@mﬂaﬁ? pomDs

ppm A 9&&@& E&Gy %mwhlérwal ottty @s@lbbdn BehpWHTY S
descri bed in

an- ol 1BAEARYE TOBERE A TrAeRabr i ha Aty v Qe g fSadior
attdinkiaotmicrolgaltaetvitaritd péntide Bhdbr the enaying yhaStanemw@ﬁﬁmtdéow effect.

aﬁ’ﬂ{s %mﬂd&@tlmﬁfr%ﬁe&% B medHEOH LG bR e Xscah HRCoxidativdDurst in
Thi's 1 mmunost i nul atg%)ﬁ ef fect rough

afarrehagas Y altengtely Byqugass \988%%?3&&0 ff*rﬁperh@mg?%@s or
al t er ntampieb yoft Bintitingdbia Npdptides e GoWE) pare| inémbratd-antivepfantimicrobial

! 3{,”&#&8&% 5% mscﬁ%gmgﬁ s%ﬁec@ﬁt}/fh%}aﬁ{ r@%tﬁhntrﬁ@éﬁ&lhr@%etg% $hhding to

-act ar
anell FNer § B?Valgeft?éaéi! ingess loar Psealytip gl W ék“%’f |°¥fat°W"tV rRgainst normal
| @l deli@Habas@aliSperRired dbienthrogtet @nd BeddureBNAcughhigyrelease

geFEt%rﬁlclggli%mhaytotoxjgt\"xvsgSg‘;%néﬁéci 8%8(9‘1:etvbr¥'cte?’hr%@dé g] fuman ME180 cervical

Haeltmll%maﬂg (/?«ECCpt!W 89)ras dASHhnusapt INdoPireEd Ca%dAﬁ%%%Le‘laﬁ using a
t Mt@ﬂ@sbm&%ctfoﬂ'a@@? %Boeﬂrﬁgehﬂﬁrﬂ@blﬁbInﬂ:ane@éﬁsotjem city is

per f or ped n . -
cer vi cﬂré a”g 'Cmﬁ%fl pegll CJIecf eILF’% aicﬂtf’ ‘%ﬁ‘%gﬁé'w ”g'&g(%@% T ationic
| ang heqsertnbieit: | Ibatypigally |ognteing eXyeBCRIT®S)and dysitg fas'dues and it mav not
t %Brftﬁﬁ Ql i Ji RS brORpRESAN LeBAR ESIRGRN o MRJRMHAGIORTHN of hydrophobic
I ndi anapolis, USA). The antim crobial peptide for use
according to the invention is generally highly

cationic 35 and hydrophobic. It typically contains

several arginine and |ysine rgesidues, and it may not
contain a single glutamate or aspartate. It usually
contains a large proportion of hydrophobic
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-5 residues. The peptide generally has an anphiphilic
structure, with one surface being highly positive and
t he ot her hydrophobic. The peptide and the encodi ng
nucl eoti de sequence nmay be derived from pl ants,

i nvertebrates, insects, anphibians and mamual s, or
from m croorgani sns such as bacteria 5 and fungi. The

TR S e S, S5y s SRR P8 o mony
bpmmWﬂQKHGEMhe+mGnmwane usually in a

menbr ang-4 ?{ iRl A th@réng&)‘ir@t ﬁ&ﬁot@e' Jéb@én@@trﬁdﬂ%é)ﬂéry/ed/\ﬂfrbrlﬁ plants,
one face o Th

| ayer. e anti croblaewgept|g} bact
t sty fsRctoa BB RIS PHEPT 6 BRSBTSy 2 beceri
majdingi10 cl asses: Al pha-helical, cystine-rich

(def enﬁ‘g %nldulé g|aléﬁgﬁqe% rﬁ%ea%f on Pe%% r&?zﬁwe@"e? Hz Pm%é?glé%ms £4g.

conposi tion o m no aci and pept |
g AP Trepasiie SiFFDR (i TR Frely NArISEoRes Fgarlel orentation
Smtéréctnﬁﬁgﬂrﬁyfmm ofxREPbase @4gert he antifungal peptides

(AFP) 'lfh A%%glalgéépnﬁes gg%ﬂ@ %ose mje %&%ﬁr‘% léﬁ% of ﬂv% major

ni ger, 0384
pa'ﬁ%SﬁEuNa}Fa @wﬁbdmﬁ*@mr@h {Eefensinie) mtl?Fao'?@P%H PRRIIES Ah £y unusual

U§c§n;ﬁ>§l§&f g %ulbroarhﬁﬁ dciay, edHdi g¥ptided Sohtainihy)unddimmon and/or modified
stine-rich

injn %MB e%@l Q‘E@gt eﬁgffg I Ir).- t?ey ajit:fungal %pnagse?i{ﬁif?eﬂom Aspergillus
glu&uais apd Apresdiiue ginerofor ¢xegalb mosammeté@ﬂfkﬂ@ 02/pRPP84
pept I d§ gf@ma%mbmnaﬁc Qmmnmramweb@d f&ﬂls@@ce@ﬁiir@&é the invention

o N N T

| gitts @h env=d! fampositianegsuiar Novhos plidsi ) a\/aqgﬁqmcwtqnmg uncommon
Nﬁ%@ éad?m acﬁg%e/em émar@ﬁfaggebﬁm@ Cecr opi n Pl

ni. n, AK, y
D, St y%lqﬂﬁth@ P%{f 3 ,eﬁibpqlmergn(& tﬁg WH Beftide | selected from
pepbi@eNowteBiar Mamthin 1) WAB:iBiR/200883M ADKecmmﬂ,B 0T8O, P1, CAP18,

PQT dr% 0(94/39!9 O/?’ %?avfaﬁﬂ CMI@ rStyePrﬁB/ %%191 Wﬁ / Qlﬁgr‘]ﬁoﬁ) an%sthé.“%ht} microbial

vari ant 'or
e eSS Inqbt JASgIR3P DR T3 PEPOBap G RRAT 1000398, andior
e pbooikowaioo0ado] k9 well dearywaiidnner fragatenplpibidenidhsretains antimicrobial
sele ted from 25 anongst Plectasin, alpha-Defensin,
HRIPY'T (human neutrophllcpeptlde HNP- 2, HNP-3, beta
Def endf r# LtherCRanisalay embedepatbel) 1 g VBRI PARtCR g selpeted from
dﬁﬂ‘nszﬁg%i nﬁleébasnaaxéﬁalbefbm ANPHNh O Oeatrophp @pitiiele BNP-2, HNP-3, beta-

f Eg}%ﬁ%rhf éj t#{%sro&‘g“f'” V&ﬁmcnhaqé"%rioth?%nm’%s!ectt %%feﬁm{ AV%{]&/&%@. Qhtimicrobial

etal ns
apentives describpd B0 98044949:as el as Ao wéf@ement*f)emof Waich retains

pgﬂ}mggmy@&nman unusual conp05|t|on is 30 selected

from t 1 ndol i g Lheh
PRao, bt e ek eapodhiest & dienperik i dp Qplah Eanpostion i
pedatgc—tdgf—ffoyvsanm\,gstampd)llmn tiedPradita-neh eeridi gR?;g@ggte@@g Bac5, Bactericin

d%§&7’ HRegh . rﬂ)oﬁlf |%Qx@3an%l§|8ﬁntumI@%IM@éﬂnd@sSde@mbe&' AIDKAITL3 001324:

or fragnent thereof

a@$ Ve a5\AnY yafiant ogfragnpent Rﬁ?f?ﬂ@ﬁmgé‘ﬁ'* St '@Fm@k?ﬁ%:bm nt

(x) tihe qiepirihdepatiidiar embsiirednt 07 the paptidd svith sinusyal ergitedcids is
g@tﬁ%n}?&g%%()%s% NEin, @r%i&h ‘i\ Rndor ABGERLINALATET Bl ‘éh)ﬂvanant or

variant or 5 fragment thereof which
r éﬁ@ﬂ‘fﬁ‘émarﬁt’f VYH B %fﬁif‘%?”t'g‘tchb{ﬂ vy,

In an additional particular embodiment (xi}, the peptide is an antifungal peptide.
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In an additional particular enbodi nent (xi), the
peptide is an antifungal peptide. -6 In a stil
further particul ar enbodi ment (xii), the expressed
peptide is free of any protecting scaffold proteins.
In a particular enbodinent (xiii), the peptide has
antrm crobial activity and/or an innunostinulatory
ef f ect

(Xi V), In lah%IhBlé[{hgrStgl %Hafrué{?{)&ag%a(glt)séleee rgﬁn‘? H{E% lts free of any

apmregiBy staoldefeeind. ns, | actoferricins (such as

Lact ofyer,r bé}{.ﬁﬂlaﬁ)emba—cﬁ;%mr{k DS ki beptt@éﬂé@%ntf?ﬁ:&&tﬁﬂrécﬂwty andlor an
PGL- 5; as any variant or fragnent thereof

\NI‘??W"?‘@T”@ WsefeAt i mi crobial activity. Lactoferrinis a
gl ycops atseil furthenvyakticaldr émboiliment (3ivin tHentgptastaetdesptideeis seliegied from
P‘?r%%lsrsla%xwgﬁxﬁﬁe Ié&oferhcﬁna Edas'Lgcth‘e Kin @?dTéEWb%%mhogdﬁlor Protegrin

errins are
| Rt &f Brwellgs aqyd@p% or ff@@mpg&eﬁoéwl?lm{etaﬁxa Iaetfnﬁgoblal activity.
| act OfLQE‘{bﬂemn i£f] gy derotedCih@ived iniilan binting el defiehoih @rarmmays, where it

pfgm{dl m z?kCt %fo%err Ibgdevetiu%s Eﬁ%ﬁl&ggﬁé%éf&r ¥@§re‘¥19r°ﬁ§x§ Iaptggrri"ﬁsbovme

cr obi al
t @puqferracpweqe faCt?quf’na§qluf$9e@°tﬁféff'é1 Wura@sla@w‘a'tﬂ@scaﬂoﬁ%eg ﬁétﬁflegﬂ eftc.

Of ad: REHPH K delsBlibBdyd é}gant;z@ﬁiobiﬂﬂ a@érﬂ rodd thactd yéhts)égan d/ or
an | ngt?rtm ?ﬁr}'ltf%s errlc&yfn% fuerdC F\era g'PF\)a%st l‘rg%ne%s of 1actoferr|n having

enbodi s use
t hginiignekga tacioity iagd/erean vwm$imw38m piRst | lac 9@@“@ r‘i’mbo‘i“‘”(““”t the

( LaEBerrich f@ﬁuw Q&@r‘dfﬁ €}3 tl@slave@fﬂrﬂ@ c@ﬁ\lfedsfronv\ﬁbﬁrké hasfehBEOFB), a
rom cnees

produced i ndustri

D eratad i i STVERSERE A PRl g gt
Asupprzbentedfo idxafpinels fah nlaletrof weersi ci ns for use

accor g Pgnﬁeg’ of Q)%rﬂp@¥ %@Hcﬁjﬂ:rfﬁrn@ fn!:r' L§E Qecordi®] @VWhé @wention are listed
non- excl usi ve t): : 1-4 disclosed in EP

Apelon B fk?f"éx%\‘fﬁ"leﬁ?tbr ob| aI peptl des produced by 20

hydr olgesi © olbs] aatddorsed in; EFSEQSDE aNOgntintierdt®sl patides pfoduced by
aﬁﬁggﬁgsofﬁg@e}égtlves havi ng an am de at the car boxy

ose in EP 503939, are antim cr ID 4 disclosed
p§59l lg&sherd® @s ¥Rl amihAbddatyes eing g 6‘?’”%8% ?183‘" oXy end, disciose
| acto@Be193b Nare GhinBérdBal 28ptdes B4 lob aMO®: acR3-18L8 cBovied lactoferrin
aﬁUFtBI&%Z% derivatives havi ng an am de at the carboxy
bll scl osed in EP 510912, are anti m crobi al
pept i CRESD BHN@s: Ra11 cashyelley drels] dpgyatives NGHngh By pREe at the carboxy end,

| agtigdegrif iem 5089, | 4R Nalimiddoigli [wplides ettainablERy6RadlSis i fem bovine

ainot er lactoferrin derivative for the manufacture of
a'FeEH Canent for pronoting rel ease of | eukotriene B4

from §i8 Yot hidndisdiesas i &=t @2@&]3 issanether jlagtofariim defvalys, for the

MashuG&lrk Siof 30 Se@chieMCssr Jp'rdhotuﬁﬁ@dldasé\loof 1BykoBiR | B4 from
2 Cé;“sscl osed in US

pﬁ?‘é’ﬂ?rpWS“CI%arB%roégi GHP Séar%edfgqm ORLC Sk anpl es of
ant i i S} dDspept SERD tigs 68 S 1P AbsoPepziand SGEJN [Ps: 33-46
NQECI?S%G nxsl)J@HEth‘R BC4 6k% b1 3 é?i&t]&@%)@%gie@@ﬁ ShiRIcFIbRAl peptides based

, and lactoferricin B revi ated LFcinB,
oP“i?FthefW' 41)) designates amino acids 17-41 of SEQ ID
NO 475EQ ID NO: 47 is amino acids 1-50 of bovine iactoferrin (LFB(1-50}, and lactoferricin B

(abbreviated LFcinB, or LFB(17-41)) designates amino acids 17-41 of SEQ ID NO: 47.
SEQ ID NOs: 48-52, viz. LFB(14-31), LFB(17-31), LFB(18-31), LFB(19-31), and
{ FB(20-31), respectively, are additional lactoferrin fragments disclosed in J. Peptide Sci. 5
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35 SEQ I D NOs: 48-52, viz. LFB(14-31), LFB(17-31),
LFB(18-31), LFB(19-31), and LFB(20-31), respectively,
are additional lactoferrin fragnents disclosed in J.
Peptide Sci. 5: -7 32-45 (1999) by Rekdal et al, who
al so discloses SEQ ID NGOs: 53-55, viz. variants
LFB(17- 31)17K, LFB(17- 31)20F and LFB(17-31) 17K+20F,

rl\lg'gg %ég%;ﬁlyyﬁfﬁ@aﬁig{%&%%mal %90 1SC ogélse I:E#:@% ES}E 3%% VI?EJQ{I n@s LFB(17-
r BHPHGC LFR(BT-91)20F enctliFSe17ex dKbOF Geensalivaly. et al in FENS
M cr oiakiQQY labBlehRing ol BEQLRPRDs 2bl57, Biz 22217488, 0drd i LIFG(19-37),

el et B
Geua e bt Scbcrh S e RebRO R w21
aegtds 20-25 thereof (LFB(20-25), SEQID NO 58) in
order A0,k ﬁé ﬁ;'v eﬁé}yal F(’é@éﬁ%céén 'BBV%b éﬁozﬁmblsm GlRRMaht of LFB

activity of vari ants of

dp@gp@@@a tf@);[xgmz@éﬂdét‘zo g@ thprﬁof\](LFE};%bgq O%ECHQS O: f‘rfbmfﬁjﬁbto retain
S56ny pPidhicaR ibdel olvanimicbBiAl acﬁ\&#\ 19A, 20A, 21A, 22A, 23A,
24A, %S&mb%ﬁé" vang@ ;%%E Ql&,edad}dsu%z]:lﬁ et al in J Peptide Res.

Addi tional varl an are di scl osed 2)9

HaLRY. %88‘%@6&1&%&& heA 1949 B %Fé" Ly i23A 724 g 2oy 27A 28A. 294,
(200%)d 3. Z. 22F 24F, and 22F+24F. In particul ar

errbodl gct)r{saﬂ vetnﬁns oPEriérQ%ﬁ%P @ % B)pﬁalfgogndl@glgéen b n J. Peptide

accor di nve i ses
NExi. B8S0-(95) (268 hpizi & 5245 = d| 2BF and/ or a fragnent

or varg %ﬁlculaﬁ' BeE&Phentd @k aﬁﬂﬁ’ﬁiﬁb@l@ﬁpt@@yom@ a€dord®ig@ tHR invention

N% carﬁgenste:h§F§E{?bjcgl§mgompélées @E%g% HE) 97 anglgrr? ﬂ’ggme% or variant
p Gleyept ) cateprisesvarm gn@nfzqﬁﬂgiD@éQq ¥8-03/ SE@(Iﬁé{OSp@GOQTG ppp/or a fragment

PLORHS] SheRls i Nterest  for the purposes of the present
i nvention (co-expression with antim crobial agents)
are hornones, blood clotting factors,
|mmnc5gizgzbed|ns as well as fragnents or variants

thereof, I e L% n&ﬁ@p@? haﬁrm eﬂ%}&alécmnﬁr'&gerldrcﬁém Bfoducts of interest

exarrpl es O rrnteres
Effddbg we@mpees eof t vl pgﬁggtelnvafghm g‘é‘@xprwe\ﬁ@b antimicrobial agents} are
g ﬁ!}rﬁr@ﬁ@n @5&5 cld¥mg MRS &mmtﬁﬁgﬂblﬁﬂrﬁbasewe[lad@drag @&nts or variants thereof.

al pha- gtyvgj%pdase n- lAlt‘ijng i’spgpfexaﬁg’@ér@ en Jmagatgt ﬂaaﬁ}e}l@r interest:

rel eva | ase an
aEp@ngtupmsearxy@mdmhﬁaﬂe, ptoﬁ@%n@aw@n@@ an%waraﬁ%\s%extr%ase and

]PQMﬁzﬁéﬁactcﬁldaﬁwA@ﬂuﬂﬁﬁ&&ymé& oﬁpeﬂ{ d&taeaa@andenara dciate lyase, alpha-
urther partic e

pAY! S?ea'% %Mb H‘p? &FEE@% IE%QEQ e p] eer nﬁseéiﬁlgﬁs 3 Phytase. @
eghadhireentor & poteang yme stilsfurtier pgt!maapmb@ﬂﬂéens the enzyme s & phytase,
t E@QS&&E%G in la”stnﬁ“?&ﬁﬂ%?rparﬂﬁfgr'é?r\»ﬂo@fneﬁnfﬁ@@nm ist R glutathione-S-
enzy IS not beta ‘gﬂ’ ucur oni ‘{jﬁ A % are no. ..

| fmﬁ%ﬁ%%ﬁ@ﬂ?i?ﬁ@ﬁf@c egPeriggn ﬁé“’éﬁfy% qEOUPRE

t er m iThetelde so irotationsl op thenartgin alltheomzymd. dhisy fie t@rnwytrm@s not only
obt@i.ngdy rdrtft@ é&ﬁﬁé%ocfb%% SHAYS rgfcroar'a)!mgﬁéqb‘ﬁany@éhusa'bﬁtoaiso any an

any an anal ogues, , . var ! %ﬁr‘rﬁn Ses. such
C RRARRS. TR O s PENE o PEiTal ALe) BLORTALE oroyies, such as
Sbwfffeldeaixzﬁmyﬁﬁs;;ormmkue engersUus leny yadwy abibl gregreiggant enzyme

Xntye)éh rfjé/etneﬁcgfy & Ingé{ EnARZY B beaﬂ?éda\‘édtéé is getfeRally known in the

enzynes can repared as i s
géﬁéf’tgawlsye Rifﬂtj‘ﬁa Muﬁgprﬁe@s by PCR, or by Random utagenesis.

In a particular embadiment, the enzyme, and/or the nucleclide sequence encoding it, is

a heterologous, or exogenous, enzyme and/or nucleotide sequence, respectively. This means

-8-
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35 art, eg by Site-directed Mitagenesis, by PCR, or by
Random Mut agenesis. In a particul ar enbodi nent, the
enzyme, and/or the nucl eotide sequence encoding it, is

a heterol ogous, or exogenous, enzyne and/or nucl eotide
sequence, respectively. This nmeans -8 that it is

foreign to the selected or intended expression host
ceII,‘The_tern1heteroIo ous excl udes natu a% or |
WGt FESSILEA P GeREPY S BRISHE P SHAD SN Gt 18 FRpNeterologous
hestudeshdturbiror giltetgpd ranieic latid aegsprees Endogawboditiresust cet hauestion.
enzymg, a%g@q.flc%wba% ERIROLE ALl AL o AR ABEH, |0 42 Riuole a

a fredaduced | nmuno response when expose
affidHeRdsimMuARPYEH FP@P?Pé?I WhE'bW—‘p&Pﬁfde*r"g@‘fP%s '@'L@Qﬁlr‘éﬁﬁ‘t $o%g\proenic
bearan paiy @d pteparag udirgabamhiquknéwomtheiant. t he art. Enzynes

can b n%%rﬁlesssdap bg%lagﬁg'd %Eg%gt‘ﬁ _él 38% th%]ﬁdb'&é\!‘ﬁ%g% NoRéNRure from

Nonenc ure , See a
ENZYNEMB| 1982)a6eq #e0 e ENEHEE - site at the internet. hitp:/www. expasy ch/enzyme/.

hENRY E WiteBXIRES Yof fd Rtz FeRttive to ENZOMRendiQur@ of @rm)lﬁbi @rny/primarily

ornmation relative, t
chayhag % e anqgiriil e Ryl Bale ERinibtloemaongtidoon o
o Biotieenidtio reed dVickiculee Booan IV 8-48) ahd vthéesccrrwfe et tyemefl charactenzed
U@h Phe Qb WHERBINGEN B¥k e ok (M?h@ﬁ&é'r%ﬁs Eée@';ﬁﬁ/}ﬁed Bairoch A. The

ck n@fB% St gl Ee:? E55he Rebman S B Ao S, o

beemerpratwe e baseBaninr theih sukstrath espedENEY M dedealbezede on 2060 molecular
NH’%L?I%HEH‘IAQJCFI’% cﬁg"ﬁﬁcgt%n%gés l%p@lect b %§ucﬂé§fé¥§r£rb¥¥ﬁ§‘e enzymes

nonmenc af ure i s based heir substrate %GCI fi é(la 8 Th
and od©adicorarey pﬁfﬁ"steﬁé M&ﬁs@emﬂa?nzs'fﬁ%eﬁa [edrRs Suc- 8 The
ckasskd mapbd anivetDiesn A bictariefllyecdset i@ fbraigitainr @ Bacilus, or it may be

f g%rl% le>§rla9£seg hw%ﬁtgmi 25’&‘;% fi Ia]n%nf oL El]}ﬁgg % é%%&”hrﬁ%f %S&s can,

|'ass
X9IQ&|‘?8§@"VP{%§V°%€ siin phAseergilusnhiynigpie tBITMAYSey | oé;ll‘a@@derma
e. 9 fH’o@EﬁeﬁJrﬁehﬁ;bd’r\pdéés Bacte in Ur&ioglOcEanhi fByindes ay dridprgalvhich is

%fs%‘sﬂg ec‘:i carrr_luﬁggfsﬁ%dya%alfé 3§qd4 s ?ETFT‘%t 8853 { P?Zgaolr Eé) 3.21.39. In

Xyl anases ca
f paticusr smbadimess, he gedoglurdngss lsm%ma Cfa‘if?r'lf@ﬂnﬁ’ﬁn%é’s? 1.4 or EC
0k o hrd, @h@ﬁ%ﬁ%se&f @by b@riPELERNarBW RASHSnd bdreribigrahs, e.g. from
endQ% ucanase desi gnhat es any enzyne ichis 20
c FURVE & TRY™MBI°Man be classified as EC 3 2.1. 4, EC
321. 6, The@erB. Rotéasg3s used EDEIB is2anler@Pme that capanetqle@af@#m the £EC 3.4
angEFﬁ ?cmps Ex%s%%ﬁﬂéa@@@%% ér&i]@nac%@gtﬁﬁﬁrogagé%;bif be@ase Ii;

2.1. 4 canas
BP9 PGSt &H@ﬁ?seaﬂh sagoll %{Vza&aﬁafff%%"?epsm O; the
e agd-sthbie Bubtisdin aioteasasfdistherdnaas SuBes mes e pt/o2gaslerived from

aﬁaHiEg%gh? 8'%% él&lo@ﬂ!ugwmﬂ %@gpoﬁﬁp ﬁ%%mﬁh‘:?éa%'hﬁa‘cﬁgs 'ﬁlgpergtllus

group es of proteases are
AspeAgreMPRYM aC@D’ISW% ‘mdof"“é%{g@“l{m 6&"”&?0?@2% qejd-stable proteases
Agpaset il Wwe 01i53ers /¢l 4 ips D1-28 MASR] ftddf Rbcaak®siApY.;and Nocardiopsis
AsBerglllus oryzae aspergillopepsin 0; the

aBi'd- stabl e subtilisin prot eases disclosed at p.

| i nes Thg-NpgardippsigBrORPBEETBMEses e finOifd BaEGCE afsth% prature part

B@eﬁmM étﬁjsal«aa)l @BEQHD&O EQI&G}:ﬁ’éféﬂ‘BdWé?d@@i’sUYWT of SEQ ID NO: 59, viz. a

cﬁ?r&?gt ogg?% L?ﬁ%ﬁeagﬁag\%@?auﬁ%)nch?nqglg%? | eé;]f:é)elDSr@O 595}1&}%"&]5 h‘lerOSItiOn 87
a@ﬁdm§ﬂ&@W@h5ﬁ©tea3es 30 disclosed in WO 01/58276 at

P. 4, dthétpredetredBroiibvpdint kmpnifpcar di opsis sp. and
Nocardi opsis alba. The Nocardiopsis sp. protease

conprises the am no acid sequence of the mature part

.0-
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(am no acids 1-188) of SEQ ID NO 59. A preferred

protease is A87T of SEQID NO 59, viz. a variant of

the protease having am no acids 1-188 of SEQ ID NO 59

in which Ala in position 87 35 is substituted with

Thr. O her preferred proteases are the followng: -9

The protease derived from Nocardi opsis dassonvill e|
subsp._dassonvillei and conprising the

sequenide Bl RHSr g"’Baf\‘f’ca(dé‘?ﬁs’ﬁog%Fé?’Hg'e’l S%@) d8?5°§f:”b' and
| EbriN@sing 6. anfieaqi seipease olibe matitk parof@miNo caisl i dp8)i of SEQ 1D NO:
akpa and conprising the am no acid sequence 5 of the
mature part (am no acids 1-188) of SEQ ID NO 61. The

pr ot eald8 Perigery defived Bt Nerealiasis plr anbiodwriFag e amino acid sequence
C ONRg ingturthakt emisdThds 1aI8B)bf SEQUIBOCE!.of the mature part

(am ”%%%r&%aﬁ]%o&%%ﬂ %m%@a ngé\pgrag% éﬁd%ﬁpg&??e the, amino acid

derived fT7oO

aftaenacf te ”@é@@fﬁfdém@@ a‘t'ﬁé Tt FSEQPRNO: fani no aci ds
1 188)A eroté@@ dedvd¥Orro 3NochRiicbEls Soridatat Larﬁi:mc&faprlsmg the amino acid

oPe%lgﬂcg é{hé\fpgpqr Err’togn%%ggcuds‘l 18§FQSEB PQnSI 3 60, 61, 62

S conprising an ex such as
an N- lop m@rticermemizodingrt él@sﬁr@ﬁaseppéﬁéﬁéﬁlﬂﬂ $9CBO, 61, 62 or 63 are

t @4 ahRabmerdins Qﬂensfghesu@%ta@%ﬁ'N'Jrbrr@%érrﬁlﬁmxleﬁﬁoratpreferably a C-

| east three or unc

WA FHE T adbe POTeR fioK oGRS BPHES CTEoR Ge gpes polr
t beinpatiypeiptn e jasi faureanriro acidb aff the CHersiuy at thapelgpehiideein garticular
eﬁe?@%r@ﬁs Ahve Wex‘?&{nsﬂp Bfeor%rer %r@ghﬂéélid @fgee, ﬁoothé RSerminus as

erm nus as ég‘gar ed types. In
f B?Tq?éﬁd tﬁﬁ‘?t“‘i"%ﬁe&r’” %’d’ia%‘fﬁ@mbi"j'mf"ﬁ% one or nore

added iaht bz @eiotH SHed Snit@sdls) aarepodngrolao br winicigedged;
I I ) ¢ hg‘:hg\ﬁ %Jm&?&%eé‘gﬂ%? aaﬂg)qgor%cdr%@ofbsso\p% Qfp,nOr €

re added ami no
aC| ds ijriee seg BCheE ddehATe BgHval TRATER Jiomhijegroup consisting of:

(TﬁblM@s\RP (@E%g ONG), Tci%)al (%@SP;NOS%Q délIE MﬂT &?QTPEFE, TI, 1Q, QP,
Cfi‘ Liﬁ"&)g&)’aq ﬁhda&qgi il further enmbodi ment , ’.t he’ ’_ _
pr ot edse stihiirtherdatrdimedf th gutrabe fast ddeitend idgelity & gmino acids 1-

188 &fsESH@ N Qs PR 708! prhRaSE af @%6: 78%E®% adBbey 98, or at least
l east 75% 80% 85% 90% or at |east 95% For

pa? oses of the present invention the degree of _ _
i dent iRoy plvedsee ehthe \mesentiiventae it dea&esé ilgelitic baiwges two amino acid

d@éq%@ﬁ@egg@emmaﬁm Rﬁé%%g?m S GWRich W r@é%dﬂeﬁnaﬁWunsch al:gnment (i.e.

| eman- Winsch
ThGCHE PRTE T 6 .dﬁfaulﬁsa?fﬂw%ﬁég%@wﬁ & URELa R FoPES slhmerts
pwhy pepty Gethalfirg mesitiat st a gdhs -pfvalpblypepiidest drg the paalty for further

r?e%fd? efg%aﬁfgfgﬁbayp ﬂt%eg or pol ypepti des, and the

resi dues of a g is -
poI ype igng gpart: %thegﬁASTAspaﬁéqu VEISIOf e O4EA (gq%\l\b{ﬁ: fg@r@on and D. J.
V eipSik® (1 98D OUbprosaer bl fdrBiolgias Sequenbel ARXlysi!, PN3S 85i29#¥aPv48, and

'&n}\g%%zearﬁén@%@g%%aﬂﬁ r&sﬂ&eggéc% g&lwpﬁﬁa%g%ﬂ%QSTP and FASTA,"
(Mgmeqs InFEBIEolegYd 1838 PR GAS Ko guisiic dlorhepairs s SnitnVaterman
FA@E&@I{Wh FAGAiAtion on gap size (see "Smith-Waterman algorithm", T. F. Smith and M.

s. Waterman (1981) J. Mol. Biol. 147:185-197).
In the present context a phytase is an enzyme which can be classified as £EC 3.1.3.8,
and/or EC 3.1.3.26. Phytases may be obtained from, e.g., various strains of Aspergitius and
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Met hods in Enzynol ogy 183: 63- 98). FASTA protein
alignnents use the Smth-Waterman algorithmwth no
limtation on gap size (see "Smth-Wternan
algorithm, T. F. Smth and M S. Waterman (1981) J.
Mol . Biol. 147:195-197). 35 In the present context a
phVtase is an enzyne which can be classified as EC

¢ B, MGG R H B A SEEGT! Becih ot E bon or

Efemwiaceorhyees. Ther nonyces, Hum col a, Peni ophor a,
Peni cid bLdimy pﬁ%ké &iéﬁ%s f%ﬁﬁmfo G @m%'d'com@rfses amino acids 1-409 of

Schwanni o ces. re erred L@Eﬁ,l | VES a_gl lected f
PaR? SpNBT P&/'Eﬁ‘u"a%?ﬁh‘h%?fﬂPP? eWBO ?f&é“er'a& Isgplected from
SEQvaManNAIscibgkd i0Tables 186 of WG @AXi6684Ter eof . I n a

i s i amino
par ti Gl afy ARA0 LB erbBSmYRI Al 1dsS 158k SCkedof biom, 15

the variants
| Acidp 43P pf SRR IONP: 5 &f ?t “?f’ﬁq?ér*’ enbodi ment, the phytase
has a Tﬁggér&lE‘géDécténdﬁznﬁd tigedt H@reiTisnan eraging shad bad 38 oksiBEQs EC

I t, 7 he termg t . ;
050, Myl 5 S, B S s
3Tiermotggs, M&T”a&;Mﬁ@gﬁﬁh%ﬁU’B@'aé:iﬁ?"!ﬂ@d‘oﬁsoﬁ?m@"@mas or Versini.
strai N$e efmASPRAGEd ddiSed Baeh Helalr&,an eh@ymEhetididap @@ classified as EC

ri il cel 1 opht hor a, u
S B e o P & DA o A A PR g, B, o
hérnsspgermeans an enzynme whi ch can be classified as EC

3. 2. 1.7£8 term REXtPRMAANAS L WERYR mBarl-an eRBndBIHicKeEn bé BIRdsified as EC
strai ns_of choderma. The

L oyR aHaR e T £ eq i Shatan g PaR g RE I o
can béheltmasiphb-gdadsidag: aslBe@h&eit netns Fhenzgextheasade classified

EC €29:20 ﬁ% 3%5 'ggiggoézicfagemﬂ@y siyr 8k Berﬁ’/fed 96 Q's!ré?quﬂ%ﬁerglitus

er m al Fact osi dase 'as. used herein ﬁ‘ﬁ N e
enzymeT £ KU %%ﬂi—%—'aé‘@ a8 455 hegpin g anpgRzynethat eap berglassified as

abpha- gal act osi dase may, e.g., be derived froma

stral ”rh8 der ﬁl?crogwigéés%s us-\le_@%erte@ ifNa leﬂ%}eatm(tl é%ﬁeneac?’asgtﬁ@cgas EC

her ei can ied as
Sﬁzﬁﬁ.l 20 The tern1g|ucoany|ase as used hereln is an
enzymernt héhn Sttt Rafl &Sedeliine@inai® an@nzgne2thlt San dehdadsiedras EC
p?gé?fe (vase as used herein is an enzyne that can be

fed as EC 4.2.2.2. Strains of the species
ment i divaids abiby epesigel mekiivard aorearnitiiee Afdnsestioned Spiingrereadiy

r S@Qéélb‘}’e to 2R ABRES 8inbkhBarlopeutiie chlebtions, stith & tﬁélﬂilﬂ@{ca@frype Culture

lfxlfegtiga @ﬁ' E%iTE&&SC%ﬁ)e%WgS gggmlkroor an%%@n Tl}lneeZe(EHu[{J GmbH
MoaMEor @exﬂra@bmeataﬁ@rE@himm10@IWreédC@and (Amyral Research Service
C?&Eﬁt%lt&é‘ b@l%Hno\(O@&rthéWHegﬁﬁ‘Al REddakth @%nteGRRRL). and

Agricultural Research Service Patent Cul ture
Col l ection, Northern Regi onal Research Center (NRRL).
Sﬂu&ilbﬁelAeidCSeAuérd:esequences The nucl eic acid sequences

f or “Sr%e ln@clé@&tcpgeﬁée%@és fbmég mth@&e%yln@%tsm m%@%&omlc cDNA,
RNA semisynthetic, synthetic origin, or any combinations thereof.

The techniques used to isclate or clone a nucleic acid sequence enceding an
antimicrobial agent or an enzyme are known in the art and include isolation from genomic
DNA, preparation from cDNA, chemical synthesis, or a combination thereof. Most of the
peptide genes are synthesized chemically. Peptide genes found by signal trapping {(e.g. TAST,
i.e. Transposon Assisted Signal Trapping) is of naturat origin.
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RNA, sem synthetic, synthetic origin, or any

conbi nations thereof. The techniques used to isolate
or clone a nucleic acid sequence encodi ng an

antim crobial agent or an enzyne are known in the art
and include isolation fromgenom c 35 DNA,
preparation from cDNA chem cal syntheS|s or a

conmbi nation th of the ptide genes ,a
Syt helop R"G AEHF Bufe) S bapp e ER B SaRGe 5y Pt g oeces
t e.gppiy nging ehggwelT ABWN palyrerasd chais p@stm (RERI ot edtibgigpripening of

Téﬁ%klﬂrghbré@s Q}fdeﬂﬁf &b Dﬂ?\'frgbrﬂentg dith shBR@d Sk R4l Geallrest bBe:, e g,
nucl ei ¢ aci d nces

Pt et 195, GER hipoie h S ORI APIEabih ABBIey o g, New York
c baien nnc&actatld)mn(pﬁ?ﬁa)onomroc&dmrebew 8< ligemichgin o€action (LCR), ligated
eéc? (/:ﬁg {9 Ip&@‘[ @fﬁ' Eha b0 lgc’?gc?cpéeqﬁéngg Sgse%piffcégﬂ?m\@i\ ) may be
ar ed ct'ural features. .

apsed. 1990 PCR. A Quide to thhods and Appllcatlon
Acadenihe nRH&S6 Scid Nejkenterekcodg Gheh@izyme erldadr cheaaritichicrobial agent may,
ang:Rl) f ! zﬁoneéﬂ 0 Eos(t:r?g ugfﬁie dﬁ%ﬁrgcrl] ?%et{eﬁu?\agrﬁfu?g%dr%r aﬁcgﬁer' HMelated
ne:repreisr@awcthleﬁ foe BppERCeBakeet aHefis oT $HEEieR YRR NASBA) may

be used. terﬁh%o&b@' rﬁjclélcad'élddse&@éiwuerﬁbeusﬁﬂGw@@urﬂ@fdrhﬁa a nucleic acid
en me and/ o obi a

nt._m o
B Db e VA B Dl LB By f; & test Soou 20%
f pmg,wseferebly alrigshahouici0% mia et praferably geeAss ﬁboah@"/t pig even more

erefe%@nﬂl @astr@%utbﬁb"/@rbuﬁe' @Y | |rﬁ?osprpre$é?§ﬂy Qb 1248 hiﬂﬂf QO%h@Jre as
term"isol at ed

r %qt%rfr@wefi (9y 299939 %ecgo%[ealsl lglOé Eﬁg‘nfaiee awlﬁo efed nélgelc amd sequence can
essehtined by sfandsd afoniog h:ecrcedugeﬁl eded inGietktis epaieerriog to relocate the
B&ﬁe'lc g gegé‘éﬁ;e abawt ngtgréi’ Io&!ﬂ&?to é)&@é‘r&{t 3 Wned it |V\@l5b%treprcduced

ut 40% pure, nore preferab ry | east about 60%
pEiresoGOTETES MB BreF oL ter %fﬁo‘éﬁs“%’o%cﬁl‘}raé'd fragment
aEkdn;ﬁBﬁ@ iy eflcsiaklty satuedhenstbcodibgube a0Mbipuria® aentlér the enzyme,
. a{ﬁe@ nuC%@m%ﬂt%t%jzealaﬁﬁ&éc%@hQﬁoelﬁé&poraﬁeﬁ oﬁ%ﬂé‘%&lm%bmé}{hectm

el c acl uence can tal ned %
Smgyﬁjmsﬁce& WwheiE ﬁglltlplp GORTPLEF élgne@ Skhe pﬁciegceqﬁ:éitqeeuence will be replicated.
engi newdifibdgioh of 4 AlcREAIcR sbhi@ncaéitbdigCanaotiticoegLIEgRoteor an enzyme
TMQ?O cl‘irQﬂB edS IP ggﬁnggﬁgye %F nec%:h Qrg fcf %e%ﬁghésﬁsgoi gzgtantsdgtaﬁs E‘R%F. st enzymes
i iveo keyres e‘é@é?@ iaganta ARl | \@Eﬁr&teﬂé’ﬁ‘eofe"%f *Ge@ﬁ“é@r%% GFifng forms of

a@]bl‘éof l‘rﬁ&@‘ﬁfbﬁy difGPARBbMS bﬁ@he%*é@ walab@i ltK‘e zﬁﬁ&ndro‘ﬁﬁ%ﬁt&ﬁ enzyme as
enco

m crobi a ent or.
REAFE PO 1Bl e oP PRt en e L P B a1 S b Shagig actvty
i theorgeabity | rhomimutnhelergsoiotybpregatt w,ammthat differ i @tuﬁ@g:tbial activity

cgl épe&’mﬁ{? Brofi] Jr'ir@l IRe.CIPR N%n@eq@én@é‘% st anQﬁJcﬂald(Hth@basw of the
aci d sequence will be replicated

oA B P e e TR otserg Sl e OB OF Sgufe oo @
osubaequen@ytheedsandef bnietbductios loamuriettidemybdibtiorecdebalioyot give rise
f Qranbing: a%fnbt ﬁ%séeﬁue%e Yk %%erﬁt@l@ BhcBd&d b Vl?er mRRle acid sequence, but

enzynes. terns "varl nt

ewaymeque:fn@rto £ FRIPN HeAsE roéﬁfl%ﬁoaherﬁfnnh@t%?%@r8f°d“%“ of the

t Br@?raefand Bbeseormnmyyintetidhidtien of nuckotie: angivtiees etichanay fghenise to a
ﬁerexﬂt Inml??arc%béeg en@r,g% ﬁéneﬁs”] éé@%ﬁpﬁ@ﬁ of %{e@t‘o@%ugsﬁﬁ%n ts§e e.q.,

or _enzyme varl ant

dF@Fﬂ &k ali, A5 p BEote Pg?@ﬁlpw P'idyP““f'?aH@‘r ?emqéﬂ% '-IOF"tEVEFQW enzymes and
ORftirBidBial ajdnerage BiaChe prepatiy aagedntibadabbant s t hat differ

in antimcrobial activity or specificity profile, or

the like. The variant sequence may be constructed on

the basis of the nucleic acid sequences encoding the
agent or the mature part of.i{he enzyne, e.g., a
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30 subsequence thereof, and/or by introduction of

nucl eoti de substitutions which do not give rise to

anot her am no aci d sequence of the pol ypeptide encoded

by the nucleic acid sequence, but which correspond to

t he codon usage of the host organi smintended for

production-of the enzyne and agent, or by .

i ntroduction of nucleotide substitutions which may

gi ve rlt 8@ heoapparedi fof bpsentiilggrimibe el Hatswgiy epsitutigngreag be made

genekakthedesists Rtidatd tf ruktusd ﬁQE‘ié rﬂ@ec&rléth%ﬁ isﬂl%&rﬂmn ar$ Bﬁwe agent or
tein res

Diitea g o, s entebig G PERlRT e eRB il ferosil agent
astéaded b trealuclaigenit! segancee agd theefqw erp@re@& b sumg:é tq Hdvgtitution,
a V%ﬁ idedtdied Echdgnlg tpﬁroégﬁ’r@g %%nﬁrpthé Qr@%@chsi{s' itk @i@ecte@ Ut enesis

art at suc bstitutjons ca € naae

r 85PBRABS EFENEINE F1UABEN IS Tt PP R i B0 e 264
StTDM 10885 Uik thel bttartecokiie endatend acr intreduzedra. evany poitisgly dharged
r eshdy ﬁ‘?‘th%%ﬁe@&lé aalnd [Tt rjegﬁarﬁ%dta\ﬁ't Fr%leafiestel?ee 1efefdd Yéreacﬁ\friy to identify

antimcro encod nucl ei ¢ aci d

s @gineried resigygs thﬁte%re%rc@ trbtheeér*f&bpfyh%epleerﬁo jPigs; of sgpstrate-enzyme

S iHashdtibl tdaP Nalscd bEBYetdpRinkdl @t drfalygidl dAcherthliedginieasional structure as
rdgt%r%gﬁerdeb% sku@r?Y\Qh+ eg gg ne&éar msaﬁﬁsgic Ei?soﬁéncg agélys E&gtallography or.

ne-scan
ep@o%oaf@jnhprﬂ@ﬁémeaﬁq %anset allgg Sg@}cgﬁé@ 3@@@{12 Smith et al., 1992,
108%nal 08adieculanBibibgy izatsggrepx;whdﬁvat&ai MTEd 2R FEBSIBet@FsE309: 50-64).
i ntroduced at every positively charged residue in the

nol ecul e, and the resultant nutant nol ecules are
te&rbleutﬁfcarcmriuvﬁsty to identify amno acid residues

that aﬁ'% Eén't GkntloR R&sAGt hklelY o cbRGUAPIB I cErHain type, viz.
Sites o trate- enzy me 10 interaction can_al so

be
dé?@ﬁfﬁﬁt?]@at NPEsA e nérclgfp agid SeQUARCE ENEAJIHE 8 Iaamfrobral agent, and a
Stsédrbadi i scid skefuerncseneding\ansmeyme, esdiaiiglingsd wsorruT Ingge control

u%h# g tﬁa‘?ﬁ%l?ﬂ%%r;ﬁ@s@lo}{# t‘ra:esecc[oﬁr% Qeclargrgi{/éﬂrhé’sﬁﬁlr!e host cell under

1ggrgjrtro$t p@w@bigggh trgao@_ngq?eq%qshlrb@ palftrcularlag@)gdrment the second
JQU&EélﬁlacrcDJeqm@(élﬂrbiéfoicﬁbl@t@gﬁé eXRdssicB88st904; W odaver at

al .., %I %%élc :rrﬁu? %ons? uctt" ? %ef%gc? heré % agé)qud%l? agl? ﬁwlo% &? ’/'E%Q single- or

Constru present ‘i nventronre
adpeblecsiasdaduebieh Iefsolated &pmainatura)peccuning genemw@tﬂr ﬁ%ett@en modified

t ﬂﬁEomdn%ﬁtsaoffnh&&& aaﬁl%brﬁbrﬁedaéﬁd%ﬁ b’&ﬂrﬁ% @r@rﬁ‘r(éﬂltrﬂag would not
an antlmcro | a nucl ei

a
TR R R g S A
Mek@eCBNt qasdette SWguEhT @gcléihatid dionswtt ¢dntsing xlr de sicotol gfequences

t hese.Ladiplssigduences in a suitable host cell under
20 conditions conpatible with t ontrol se

e,c :
In a pBFt*Fr%IadPCEé'ﬁﬁB'arsﬁféﬁf‘ce e m@eebﬁad'”w@r € 'zicqs Ffped herein
s @guencleic iasid sequenal thgatrscily spediies depméssachsdogtce of its peptide or
nu'éﬁ‘n%' rgrod?h%f q’h@%%c{éh@st of, th cgc%d R&feRer £k NeAtalf) determined by a

elc acid er srng e- or ,
dabesese findigady, pmrtqﬁ@sa §>r iP% dreattéd F3oRn {eitkapygieplylocated just
oesﬂdreﬁm RYthg epen @adivgirale das DeshomadhRNEdNd 4 oarcoritian terminator

g%n%%es!ﬂr%tedagsﬁ ldgdvr%tr?a%é gf 9 'E!Pén”r%gd r?d']ﬁanlreuﬁﬁtf:l?eoﬁ) %ﬁg ol‘ he®RNA. A

ot herwi se "'exi st in
Theditgeservenge Fat iBclaei bt @095 Eiige fo. iDHAs GiTHh whth [?éOfWPW* fiyfesic acid
t @edllend®¥pr essi on cassette when the nucleic acid
construct contains all the control sequences required
for expression. The term "a nucleic acid sequence
encodi ng" or "codi ng sequence" is defined herein as a
nucl ei ¢ acid sequence that directly specifies the
am no acid sequence of its peptide or
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30 enzynme product. The boundaries of the coding

sequence are generally determ ned by a ribosone

bi nding site (prokaryotes) or by the ATG start codon
(eukaryotes) located just upstream of the open

reading frame at the 5 end of the nRNA and a
transcription term nator sequence |ocated just
downstream of the open reading frane at the 3' end of

t he nEAesYen Wi dentioegereiadec@arny §iep dere!ved it the Sraqygtion of the
| lefidytn@ darido theDRWimi EINA, agand inciediedybibun addk  litited ab,C tragsicthtion, post-

3%%%%%&‘&1‘? 3y lcai'rc% F%ﬂ%[aﬁc?hs bé’sﬁ‘tr%(ﬂ]|al|on2€raéﬁr}%§t[oﬁta‘?@%ﬁ]&ion

enzyneThariemt wentéﬁheﬁftﬁeeqeébﬁadef"zﬁj’émem Heeidieng)! capRoneitt that are
I maaetse@ bOadvhhtadesss fo@ttheoékpreﬁﬁ&{ of &rr é’&&ﬁél i Snadtimicrobial agent,

Fe&f)‘fd"‘(’;ei% E%ﬁh c%nﬁrapg qgerg,{elr%aw beI_Hative é:r ?ﬁrel%nog:t ﬁglrespectwe encoding
s eglrih 8@s 'sedusnere fSughe dorttrel edanences inplodiadwt atel nat dmperh ntasieader,
t Béyad@ﬁﬁatloﬁ s@&ﬁﬁ&s %deeﬂﬁde %@é{@ﬂ&@gﬁ&rﬁerf Qindi Reptide sequence and

ressi on g@ qtlmcrobla&a
ABER Py o Rl A IR e taRa e ot s Jopgproter, and
f Grescipionad ath Gansepet tiow eigexie e rvgntroh seiuences aiydbe provided with

S GHeENG he éﬂﬁ&e%@ﬂ&é&km& @&Hﬁ@ Fé@fﬂctloﬂ GhdddSaitding h@arti@n BQfe control
limted t | eader ation sreﬁc_luen

n
prYPeHtr M’éh g@qﬁ?@‘ﬂ% ?Q'OBPEWBFE?'G'C é?' Yrr-ense FQfg @ polypeptide. The
S enpd €n@eablyalittled" tis defmed hpeinan 4 esnfifnatoornn wAth a dohingl rsaaqence is
t anm? ‘%Qttef %Hacgoe?t%e&éﬂ?r .‘aeﬁgeg? %gacoﬁﬁggg%s&e 0%9 Eﬂ@ﬁ]equence such
c&ﬁtthepor@el(f@emee%d'mty theexpipssiPn @bPaAiPeptide] | nkers for

the p%ﬂ%ﬁtr@fsenm]wdwluegarspgeﬁcbp‘nme prensted sdgl@itesh treBleic acid
I %egql l(e:rlg)ctgﬁﬁalgt ; rgco%gg ?yn? ﬁgst :c]:el}féflop 8)(8};93%) 1on dofstﬁeg H@cle?ceasc:cmetqnence The
ehEodien geqaerprélogrwem iranecripipial contéel APAUSRES éﬂtﬂt WWPtﬁR@jexprees'on of
dekigapek ey ahd pRfmoRr GaNEd SiymakitioBeid Sequbrice inh @ﬁuwsrtehscnpnonar

2SSt SRSl RSP Byl ROV o o

s bie hbtaidsi frdmagereh enaoding exbiacelelgiue irdracedilprerotypentides elther homologous

egp{eﬁgé&gsgﬂh@m@p&ypeptl de. The control sequence may
be an a propriate prompter sequence, nucl
BhpRL

seque H%( sgttaplg c’?fﬂ'ﬂ?t%ré Cforb |re5t|r}qo@e t@@fqriptfcar of t%e nucleic acid
expsess ontheforésest invenlian, esmcialy Heabanaiel hdsheel, pro et pmoters
ﬁﬂ'a'iﬁé’bcf?onﬁ: %t@'cgﬁs‘la& ro@é?§rp "Skrgﬂtﬁm c&é@&)ﬁcfr 953@%%9 ‘E@a%A Bacillus

at medi ate the expression g) ypept i de
pPl&%at %‘fa”ﬂﬁﬁsﬁée'}fn(flaﬁ%@a@w% "%”60”@@(? @ﬁ@@yzﬁ?ﬁ e éﬁ% Bacillus
t Etamﬁmémmbmlmmahaiﬁﬁbmchmwaﬁygere tahgMf) oB4cilioe lamybfiquefaoiense alpha-

' nr% I.%'sb eg O% ﬁﬂgt B?chlﬂyﬁ%grhfg%ts ﬁ%&xﬂx&f % Bé?n'f”? E%] s ﬁlﬂﬂis xylA

Xtrace
i nmdr a¢B| penear ol @rale@tor'@etetaéﬁqtmaeehm| b\g'@déama&}ff ot . 1978,
hetoeslngg au&etmnme;\mg&;y eebdienchx aepl'zesanf? 3$$nl)t abl@ as the tac

pr ongttere(D?eBgeo ret 91' ! brrc]) etdilrjufe;s %f ﬂ%rhc’a% %adgmg %cte%ces USA 80: 21-
el C' acCl cOns pr esen

eé@eéfu@er Prempteys tﬁafttdewﬂ@ﬁd woé,tsefelepflotemarf@m h@ombtaﬁ'ﬁit kacigria” in
250||émits@1\rﬁ§’d:afl 11080, bhe 704,68k in éa&@g@peran n1gs§tsme@t onyces

coel | or,_agara aCI us s.u

oo O 2R a8 S0 A Mo S HBR A e e ac
abgriataeciangf| e pregrah evérdinny In) a fil@agritdus lj@'mgai host cell are promoters obtained
Sh@ramtdasésrfemplemumzta@ GRKA Gmﬁéﬁé' ﬁﬁ@naeaamém%mc protemase

saeiera TS o AT Bltee o AP Al Be MR a- U B Miemyase.
Bacillus subtilis xylA and xyl B genes, and

prokaryotic beta-lactamase ggne (Villa-Kamaroff et

al ., 1978,
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30 Proceedings of the National Acadeny of Sciences USA

75: 3727-3731), as well as the tac pronoter (DeBoer

et al., 1983, Proceedings of the National Acadeny of

Sci ences USA 80: 21- 25). Further pronoters are

described in "Useful proteins fromreconbi nant

bacteria” in Scientific Amrerican, 1980, 242: 74-94;

and in Sanbrook et al., 1989, supra. Exanpl es of

sOFreative rﬂﬁébﬁbﬁéﬁ@#ﬂé@%@@é@d%ﬁ@%ﬁ% ﬁ'ﬁ@n&wﬁ%q%m%‘ﬁ' lipase,
t Reperditik €6r9zaRC biklalin® Sproteaks! rAspégiaf ofybe: [roes egtosphate isomerase,
' ﬁép%?tiifus nucli Mend gce 3%@?%?#}%hf:ﬁ@9% J}?s}%ru eltrgpsﬂ{IF(F protease (WO

er s"obtai e enes
oﬁ%%?éﬂmme&ﬁylﬂaeslém Rhpreoptac Gr hvaiik plethe @mfeﬁ gom the genes for
pﬂ@de@dﬁiﬂ@%@er neﬁﬁﬂ%‘T;ﬂhjal'nyllﬁsenérﬁ@fspél@lﬂlsh@za@lr@ghaprﬂﬁyﬂa@as@omerase)

illus a ha- anyl ase, -14
A§§§P§PW“&?°¥F€ d@@mggﬂgﬁam e§§PamanDr| gl ucoanyl ase
(gl aA)ln aRieagtowetc osetvi retwiters iapragitained Axyye ihgi dehess fop Spegharomyces
akkalidiqe em&s%asgmoﬂﬁpers%dnbﬂdﬁ;y@eyZ@eevtsrabosw&tmmat EGAL1),

omer ase, s. n ans a nd
F%@%P?raﬁ}’ "ﬁﬁygeﬁ tﬁ%g | JﬁgHr crggnéﬁapfégl é]%eq:er -pRbsphate dehydro-
96406 GIDH2/GHP) vdeSaa®atOh$Cd‘SWEFmplae pirbempbatycératelyiasé. dother use-
ofy BJ&:%U@FSQ&&E%@ Rodt E&%k@@sdﬂ@é@% Foffancd £8Pab8H haLs 8 423-488.

ni ger neutr | ase an gﬂ_gﬁllus Orﬁﬁ
tr|oséhﬁﬁﬁgﬁﬁé?%mPgbﬁ%¥5§%Pea SHIBPIPREGEPNOR AqIREgTs geauence, @
ale:hula;ycbrrecbgpt@j‘rmt e mssttdelt kefrindte transgdyaist. Thegermingge fsaguence is

é?ﬁﬁaﬁrnﬁeoat%qheoﬁﬁe@hﬂﬁgofftﬁeqmcl% %m'@%&%@l\lrge%;ncodmg the polypeptide. Any

ces cerevisiae enolase
séf'éfelﬁ%tpwﬂf@é%fuwpféﬂnéhed‘ésfg%l' BicoheiRa aKsRe {seshin fiye present invention.
SaCCh@'r@‘BW&ﬁSmﬁr%ﬁcﬁélfoSﬂlﬁﬁerﬂiu@ @Ikl host cells are obtained from the genes for
enase/ gl y.c RisP P y . .
ﬁ n%/ ifﬂ? &5’1\ Smﬁ%seSacgen% ngzséT%e%é ?s@ Q\ Ser&m;s nidulans
Satpihr@sﬁ@WhWe@r Asnerdiiup aiger, al@’rﬂé@ﬂﬁ@é‘ﬂ ang, I’:Ufﬁ'fl'e'fﬁ@f‘}@;agrum trypsin-
éMQQQE host cells are described by Romanos et a
199 Yeast : 423-488. The control se Iso
be a SUTPIB STIARGC IT pth PR A RaPE: SRBRTLel o oes for
s Equbwamyaee cogrisiae dndigse aSirolaroreysky ch@VlStl@rMQ@hﬂO@e C (CYC1), and

t SW&BM%E ORereidife t@fc@?al’&i@ﬁy@é 3%%%}8 € dbifydrogRREabl Other useful
i nked t d sequence

|
o BTG e HEebs o BBt SR RoE i in A0S SR o 1 <
f unct iFoefalred tarntifegor s bacteial hosf cefhslideasrmBadiies best dell, are the ter-
]E %a@'?seﬁ:‘&méalf- I'Imeﬁ@ﬁén cﬂmlspar pﬁ]fa PaFrﬁ/EQe 5&\%%{9@! Otﬁé BEQiius stearothermo-

anent ous ? are Q talne fromthe
ggiﬁiég nfagpgen KsPrefage |g|e{}% BSTVW ag tﬁ@ﬂcsgﬁﬁngygquefamens aEpha amylase
A@@@qghkhus ni ger gl ucoanyl ase, Aspergillus nidul ans
ant hr 31'%' lc@r’it%l Dér&@ﬁ%& @?9&5% ablgsl"ea@ér%%uence a nontrr]anslated region

UCOSI m Oxg por um t
| p @n waieh ispigepast & Heaaslatiop iy B P qetbr"f%lgéc{er [¥6uence is

C ghdrsbnanRedB tidl M edmih DM RICIGRAEE séknceSacaiigbnyd@sptide. Any
%tag\élqsélg%gc%g‘tak ‘E’ﬁ?ctlt?r%??hﬁir QY ceeﬁ o‘f"%ﬁcﬁé’e ?ﬁ' f%e used m the present

acc aromjces ce
gkwﬁﬁpmldehyde 3- phosphat e dehydrogenase Clher useful

ter m naters kMery RASEMBAGEs fedal ﬁos@ﬁ:&isdﬁ& ©I5tla:h@dj frio the genes for
Romano rmnators

a
e e L o LT A i D e
ar e t Hwitady lead®hs foi measbirost alld areBdtsinet! usmlthec@r@ﬁ'ﬁ fas1Sapeharomyces

alfbasRNYd888% IENS-()aMntethardiBePagkidvislae StphadpBb@ER  Kinase,
phil us nmal t ogeni c anylase gene (anyM, or the Bacillus

anyl ol i quef aci ens al pha-anyl ase gene (anyQ.
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The control sequence may al so be a suitabl e | eader
sequence, a nontranslated region of an nMRNA which is

i mportant for translation by the host cell. The | eader
sequence is 30 operably linked to the 5 term nus of

the nucleic acid sequence encodi ng the pol ypepti de.

Any | eader sequence that is functlonal in the host

cell of choice may be used in esent .i.n
AR PRi S GARUP R PaT= RS A ST S PO oyt ERpeLPenscroge-
aneseirarideydé-f-ohesphre wm@sgmese (APHPEAL | | us oryzae

TAKA aﬂ%'c@ﬁtﬁ:l erls Fﬂ%ﬁrgﬂsb |bH% d@ly%nﬁé\%ntsécﬁlﬁﬁ& B"é@éﬁzh&t &berably
iorrer ase. ui t abl e ders eas
a

weg e éh%éd‘ef‘P‘B“fﬁ he d@ﬂ@& aﬂ?rse MP% r’Ff/‘EEs wh&n idnscribed, is
C exceyiizetl ag tenwkiase af ENQnd))to aBhpdiaderosye esidesr te wiagicaiged MRNA.

32BN | be used in th
P LA A58 o1 PE LA 88 e v

alpi?é%I“V‘?fé'H@/dr oge- nase/ gl ycer al dehyde- 3- phosphat e
dehydrmgfem@;Sﬁols(aéEWi@A_EéqueﬁEhe fa Gitseolous &g oet ¢rily are obtained
alfr%a% F ygen lf%a%%gghl?s;'oggaes$ﬂ}l<!§rb%ﬁlas§ ﬁ&g@ﬁln&%‘ger glucoamylase

oper a termn of t
aé\ﬂwr@é'qu@hf@és anttirapiatec Bythakre i UBITHMS@YPRIBH tryrgin-like protease, and

rQQMluéﬂgerm(phh@@cmge cell as a signal to add
p ya ine residues to transcri

YRt Aok aree o B iea! PR PRy SRk by Guo ans
h§mrm@el1I9950ﬂ\ﬂ0t9h@$r<§élltrmﬁlcﬂ;@y 18d83-¥P%he present
i nventﬁh@rbontPJ %@&Eﬁ&%%lé@ﬁ&@%bﬁl b@Hide %&ﬁrﬁf‘r‘égﬁn @k codes for an
filanmentous % t cel It are gbt ai ned L ctsrtﬁe encoded
TS Breauin e ot A Tis B S0 e el
neggme ghtol tearel)f's aswegtory bathiap dhe) b1 dnd of thedhabiag sequence of the nucleic
anLhr @«EUelnéé %a?%ﬂehﬁ@ﬁ con'f_'éﬁ'%rélé’rm 9&&%5@‘35&4@ Ferg)bﬁsr'ldﬂ:ra’alﬂyhﬁked in

pr ot ease, % | us mtg ‘gbUCOSI cie
uéféffsaﬂtwrp@rag#a@ E?{W 4t Br setrabAicae 5B "SR HoT o e s secreted
akezyche salteiraadiybie Gimdannme cSlmy yeamencd B@% corkdll & sighapeptide coding

C?%g‘ow\nﬂch R fgzle%g% l:l’ug coé%éqé&%@ gnt&?el Qéﬁapﬁepﬁmmg Fegion may

egl on at co
{6 remred shesniticodey aeqs,JéweqﬁJe@ 8t wg%ﬁ%ncamﬁ*ﬁ@ Sfioh 6epide cocing
t @ngn nNIEeerﬁwe@n ttﬁﬂ‘&rﬁi@'& sigRdl paptide coding legioe mapdieply repiaogriee natural
c 8|8nal aepggea- ﬁoedhng giq%c ! rtdgr 1 erpn%apevg%&etlo-ﬂ%?thg enzﬁﬂ% Qéwévgreany signal

ucl el
i pedideneding woiar ahigh atr@awgﬁmexrﬁ@%@q* G@V@ewtﬁ@w%@ew pathway of a
nﬁ&éﬂ&@l'dfyhdudemka@@eugbd it thaRsked: indentisreadi ng frame with
Secr rRRE B ARSI CEYRAIEUR 7 oE oG SEEREGTe iGiona peptce
c odiinggegenblared frery theaenesi for @cﬁms@d@ﬁ 1p&E3Ftmafesanisdingse Bacilius
][ eQLBMeMbais 'a@hzf Qitﬁﬁ%sg nBatcglug 1h:ﬁerﬁf@r‘ﬁfild"@b§§ﬂu@aﬁﬁiﬁs lichBfformis beta-
orei gn s epti de codi |on e
R Bl o Sheente o le Al Ratiy T iy Ol IE pacios
ss@:mm Pt Fedtiberc ednal gpeptidegi ore. dﬁéctimdnavl&@bven teheé Palva, 1993,
RAiE L g%hi%@lewpgptlbéj%ﬁom ng region may sinmply
ﬁ e nat ur al gnalarfetlde codlng region in
or der HGCHAIREAR oI FRTIRY PhdArea AR N3l m%wsvs Gy signal
sbgjmaé co@ﬁgptrdagﬂﬁs cothireg froegirenganes ¢ir Aipegdits otyage TAKA amylase,
;{e‘?gﬁlﬁ?l m%(f?ZX{ﬁ E' Q%ﬂastehg\sff&gﬁ t9| o EQEJ%W@MS@]C Rtﬂzon%’éor miehei

ce ey’ b resent
i ﬁ%ﬁ@ﬁlc iPEpiEinase. fgYgelpanse F@ﬁw@f'”i?ﬁ@p‘l‘qd&%‘m{‘?&@'?ﬁﬁg'P%sé‘l"B?% f or

bacterial host cells are the signal peptide

-46 -
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codi ng regi ons obtained fromthe genes for Bacillus
NCI B 11837 nal t ogeni ¢ anyl ase, Bacill us

st ear ot her nophi | us al pha-anyl ase, Bacill us
l'icheniform s subtilisin, Bacillus |licheniform s beta-
| act amase, Bacillus stearothernophilus neutral

pr ot eases (nprT, nprS nprM, and Bacillus 30 subtilis

A .
Pha et U B0 PR PSR! e AESHL| RRE %oy RSHonaro-
EﬁfY%tqewlS@ﬁ givak fqg@pﬁﬂctjgaqt}baj@rn@eqr eRjR\RgS iPsFtase. Other useful signal

f 'pé H@M@Seﬁ:dﬁ@gﬂ de@@i@%d de&n@dcﬁ al h€9§ lslgj’ﬂ@ pepti de
al ne

or yz agfh-?& %EWP%E% may ﬂgf)é‘? aPTOP?,Pé'ge cod&g r?,?eonpﬁ 5&5 fg %R amino
aryil sseencAppstaed atike mlgetfemgmqg@bmm Thmﬁlj@mméyme is known
mai§P%‘roen%e%rﬁ?ﬂrptalyﬁep@é’eq&eé Pa&Ren H%l@‘?:la%s "Asgﬂbtﬁﬁ e IS generally

| ase d Hum col a | anugi nosa Ho ?
sNGFINP aprennibg &amveRFd to a meturpadiye FBYTS [t Yaﬁ?raﬁthO@a‘aW fipavage
t heth@ papeptifioironShe ofmaolypeptmpc‘é@ roepeEidi soding rediphmay kectbtained from
%%‘& har @éa(gsseéutgﬁsr EMAIRb PotddAY QA %amgsh&:%tlllésﬁefu%l protease

SI gna e Co regions are descri
RHI?&HO%E%?W%‘WC@S i@@‘ﬁs'aes%}maémefh@“io&ﬁ‘ﬂrd?'e@éaiPéﬁ’éé“%Q/ase and
alMye:libgtrrhepepiis decaso dvogsieegispn t hat codes for an

am no Wéerg %J}tg ‘El%q ggﬂ&ga ﬁ)%ptebt%@?%loﬂg artelr'%)?es@mapﬁ)le ammo terminus of

termnus 0 ul tant
asgn anpmeethe W@efzﬁﬁe [Faiop &1 RepEPEr aext tuhe amzﬂy tRIGEHS Pfr?”s%‘ﬁ%“e and
CarQjhal p@pt@'é 9@%)@'&5&1&1&@ G:\Eb@ fctthd ¥mind RAGHUSVE tl'lamﬁbp@ﬁmie eyjion.

38? \ég;{ 'gf')gl? F ecﬁqm %@ng @ﬁtgrgzsgrg%gge% wg%g ?J[ow tlh§ ﬁe%[ﬁatlon of the
pﬁmsvpe’bthﬁdwypéph@e i@fa@‘fﬁefptﬂil&j@m%dqf ﬁ‘g hoslgtedrExpEplep af regulatory

Arfxede f%%hlé%ugﬁtﬂgtﬁngr&%ioﬁaﬂhé héke 16 H@fufﬂetf n or off in response

! t | bt al
pFoo?eé[g%%wa%( ﬁgs‘ﬁﬁll S%%&'E)éh g\;@ﬁ;p% élges ;Sseg%r{?%a Sﬁ’fae regu¥atory compound.
aRphaetéacysems iRiprakaytcoystemeihdidedbplact fee i O operatoesystems. In
V\Egast I}%CﬁHZO@gErQQF @A[h@%t@%ﬁﬁ‘é s ulsé’d: GRRSndnE %3&83‘@)@\ alpha-

ere nal peptide an B tide 6gl on

p PRt PraTFh Seiailts esr AiRRRSVERe f&ﬁ"’%hf&?ﬁé‘ PqIfls orvzze gluco-
propeat bdeoteegiaprbel ssepasi epwaiey sequencdso Qe eaampies of regulatory
t %&E"or%é§ ¥ th vﬁ%%ﬂ@v %Egenetagﬁlif%ht%ailn egﬁa%dtug @)hs?é?zgs' #Bse include

sit1oned next t erm nus of
pﬁr@wgﬂro@é’atq @qu;ﬁe girp_,e wﬁnchﬁﬁﬁmaqflgq)mk;%e essnre of| pethirexgigy and the
r a@mh;@h@ﬁew @eﬁhﬁ:ﬂﬁﬁl&ﬁﬁe vatmpnmlad alth pasvi etarseig heat cases afe tlveic acid

c{u%rzcsé:qegsc%d?ng lelhe%z oggraBiZl r@%cﬁ ¥%\ tF\Q reémgtog/rsgwelﬂce
t hose Wisingheie acid éortshiect e&ﬁbﬁ EYSitieh ﬁ@v C?rh@sg éﬁ’ée than pee nucieic acid

t YEeRbeURc@ingOhidre kHAnLAS BRHSE, e@ @né ek erkes aburOfive, six, seven, eaght
St |

Bk AR Py b e el By BREEE b, B saven. sian, i
poolearepatnies. hes eregmed may beldhet el eicdifferant, Thaﬁ@d?'ﬁ eid sequences
0@#&0@1&5’%9%%(@? ma{,aetggsy@@&tdmetehg ADH2 syst emor GAL1

Zl)’;:]a Thﬁ.{%‘F'S‘g @C'EF%?%PI ghwgrggap maﬂggﬁgg@wse Gnord Wah one nucleic
ghtit samyhasecqing motethan arénidsiperigisbénis © oy e, fires tour, five, six,

E%\Jeﬁse‘?gr@rnﬁﬁntbﬁ relew tidfve URREe R uRED UARLD sikieS i ALRMERS - cighteen,
er exa uI at or

% uences are tg}u

WAIERE R °f ”dePJC'ﬁ'ér?é' a?ﬁ%‘l‘%”?‘%/c%‘t:? OPnteu Ry BY & 3"9 Six, seven,
syghtembe, tdnes@evemawvelde thitided, diuryaty dftedratseteepderyeatssn, eighteen,
g ' nti
e o ek A bR B e ARG Lo e pentn may aeo
are anplified with heavy netals. In these cases, the

nucl eic acid sequence encoding the enzynme woul d be
operably linked with the regul atory sequence.
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The nucleic acid construct of the invention may

conprise nore than one nucleic acid sequence encodi ng
nore than one enzyne, e.g. one, two, three, four,

five, six, seven, eight, nine or ten nucleic acid
sequences encoding one, two, three, four, five, six,
seven, eight, nine 30 or ten enzynes. The enzynes nay

be the same or different. The nucl ei ¢ acid seq&ences bial
RGO HRANSHER HBCSC 3rig) sepenpereeneaing Bere iy ntimicrobia
Thentaue b eirctoaatrdy-hentirty Ubity-Gfe, tdugy,i fonryrive, am emenyumlodifty nucleic
Cmselqﬁ&cgg) grﬁ:oénhb[aﬂb NG rE}JﬁJeefhﬁty {RFt- gves fUKE Q&ﬁg SRCRHLRE up to

tﬁiy@@tlmr?rggg ageqtg,él’ he gntmcrotgaé@@eﬁﬂs rgqayglmt e ﬁerpéor c{@aﬁent The nucleic
ehRY edtuetcdl | evibadirghing taa@icrobidlUadeaty), mdy bd @@Nsansd Xt eiferent. The
sev nt e h I

ers o Gléctegcegc c}esne%ge cgs m%} iﬂ %taﬁ@d’]ar b? in %%@F%lﬂ%}%% uﬁm%r@ expressuon
sﬁakes D@@@@ﬂncluseﬁgwes ni ne, ten, eI even, twelve,

t hirt eeme dogiE Ta@@@onsfrh«ftbﬁ&@nm@h%h 8 nuSEY 8did eRjlence(s) encoding
g ht een ni net

ewe]eg @ag&e d’p%r(?ﬁ@torf ah(etnu(c)llen\é aﬁl s!erﬂveéc% sBencodan%qH gntlmicrobial
- dgeniconpr vise verea.eStill hamher weamey ofnihie | espnea enagdisg Q@Mﬁ‘eﬂs may be

L%f?génn QolIP B Surkindh, BW&MI[TMNGMQ%H%E:&JIHQ BYRAESS, arll.-vibe versa.
to tvven‘teés/ five, thirt

Four {7 FOUE. 5b/o gt g5 APIEIRE il Bptsi” i fonstcts desabea
Slegie the daﬁilveinai&dmp@entpeu@ntammy a$ thg eycleihadid sequences enceding the
t éHzFJ‘ué/(sf e ’antfng&&;:éf ’ ag_lﬁkéﬁ t e fdoMior s@&ueﬁ&%n aHP 4@ thi Ilfniiéfs and

antimcro antim crobi a ent s
t‘i*fe”aﬁ‘ér?és%*Pe‘Hfu%ﬁeérb@’ﬁ‘f’ shoyld b¢, aepsiyépsceaer‘%w&@ "ﬁ%%gs to enable
efne aekirsg cbrlﬁset amremoﬁtwdm:lal agent (s) may be the sane or

dl ff er ,@% ox Q%EJQP,%@“ cﬂH&é ﬁu&elcaé‘t' conStHILEH B iHRBYtion are

| cu the en _expr ession _
'éf@ésbeiﬂwaa ée |CW3FfHQ§$ as; lisied b’béﬂee%S“a'l e?tl‘?@ oh§cloe? cangcthg following
C%&é\/étk‘)ﬁ% aRf uste@ewm\t\aﬂmdamal Pé‘tﬁlddzﬂ uz;z\lze 'Eﬁzygb@i RBS: Rivosome fBinding
sequ enc nzynme(s) nmay be upstream o
A R S e |

uence(s) encodi ng the
ant EMPROYBRBS 1-Ca@(Adtinke)GengiENGl-Ee’Ner sa. St l |

f ur pheRonsRES! -Gfnel AMP) RERY TR EBNRITEF sequences may be

e e e I e Tl
comorAdganéhialcokaodtl resldte in ione arlahscnmj@h@mocﬁgtl, @nd one translational

COBSL!, Yot SRR %F&téﬂ"?ﬁuswﬂ%&j‘u& tlm%e'aﬂg.'evdoﬁjéi@l:ts C“Qﬂl@é?’n@’étgnates a
sequences, such he nucl el ¢

tﬂeva%wﬁswgw Isdrecrigrd T OEF e'% W@f prH‘zesch subSbauent
coatvagd of eguesicre protem AMR-Sigker-BYZ | mtmkestmciawddim ddithiang ENZ,
d%§§e gd further bel ow, should be properly spaced and
Juxta osed so as to enable the desired, corr

expr e§§| B Thip GEUTF eTHiEel W alFATPEEoRFL prpdust 8§ 'tho transiationa
rﬁb(alctsvel.—: Yhes tréfalagornuill | spChegiisd o dhes transttisnad ktop h@don inherent in

eeﬁ/{l\hiﬂnAc%Fr%mP& t\?&% 9911:1*8@4{&@:& e &%@er Wabe pz%ﬁ@celj' st ed

the toll OWI ng _
abbr evdtd dnéhlsap@sfu@édranmﬁmw% $’f°nvﬁf&qf @@P%(P\MBWJ (e transcription

E&%tmu’%ﬂ 7aY PROMZBR:coRindgs @ﬁBStrBisafblt;dirg prodtsSiat avell RGN transiational
PRETICHDS PR ARy S B biso ey B gng, pROVT and PROM:

PRONPIRBSA v RN - RBB2SITGetE (CERPZIE- iq@RMe@)'omoters the expression of

mellsarRElSﬂégQ@t@@ @ANB}:paTéﬁRME‘NEWe RBS%2-£% ne{ Enewne pbidikResired
1 tc)so expre ed \,I:elfl%ts ER!ESL” ts in one
t?‘gﬁ”&'r‘ ot § 3 5? B1Od(FY EY¥fd one transl ational
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25 product, viz. a fusion protein (fusion product). In
t he above constructs, "Linker" designates a cleavable
i nker, which is described in nore detail bel ow, and
whi ch provi des for subsequent cleavage of the fusion
protein, AMP-Linker-ENZ, into distinct products, AM,
and ENZ respectlvely Ad b): This construct results

ISS 8? (98 @F g\%’ %érlgs flﬁg Qﬁ g%sr\og yr%rgﬁ gx%fnpfe%f Mc [e&?g%tdoRﬂ@l:ts of the
t meentiprainsdradration aloresthapere adeeic pekhgaaetce pﬁ:odn@ H@(eAme and/or the

Aﬁ&;@&éﬂhﬂg Lkime £otRiofl b$ hbE bpdled eHGbsol AYBerrBEl 11k ottMatd however
ln this construct, transcription

Wle)f Udgqubth%’\FTk@rOfif:)@H'}gf%l\/P) but the transcrinption
contd} rieps(ENE)- PRM\(IP)M&OMPMI y, two transcription

B e Ao A B Dol yi g’ PROML
and NPREIVE(ERE)- ﬁ?'@W@r@%@W&Pﬁ“ﬁ@ﬁé)ﬁe@ﬁ@%P or by

usi ng I aboveartunetrictsd AMPhlae dpsignatt tee samd brediderprt el grguences,
ogndtﬁg@angea%g£% Legpated as conpared to ENZ, or vice
versa, e.g W th a view to obtain desired nolar ratios

of expressed AWMP versus ENZ. -18 The bel ow constructs
ditehyab®d @hkeen-1 i mting exanples of nucleic acid

const rpg%-éas Orfm %ch evall nhveetre]rtn% %Ezav E%QRlpeﬁJrI?Eéfﬂgd ARLiR atslja%@quence of

one nu aCI se uence enco
t bivino peips, xhisal ThigtveHABoTh St EPTBIITgT éb?ﬁ\/?@“ré’p"iﬂ'qsé@“"htcﬁ@i}“ses a

?9@5\.%%&» si%f Qh@{éﬁﬁ%ieabédékﬁésm@énﬁ -a DEGHRWEINES of axiad bekid typically
or the

sake of si ' | Ci. g [
Gé%ffngj -9 (ggﬂ%e(t N/gnp ;ch can be cleaved specifically by a cleavage

Gegeen(, BINZ py @ﬂ&élmeﬁﬁe(ymmy e@ymefcalP)eany. Non-limiting examples of
G@Qﬁfe NE e (eREMNED r@eﬁb%ca%wp)tésc\@r@%(e@‘!}ﬂ:’b a&@ﬁﬁrEMd He[bw

t he anve constructs can desi

di f f erfOREXaRGIS: @@a@@w}g@émker 3?{Hbetan"§°%ﬁﬂ%ﬂ ﬂ@l %f? staif; agec?ﬁ&protease
ENZ exdfpi€l & av st etifion etesseAlcldairge cagient) i tiedKéxdv ebmbratee bound

glromnagé %‘Qéaé?ﬁh% c%lllsn&etyle s\j’aacSt %@édh%ﬁy&@rc‘é isid®. Phe Kex2 proteinase

I cal relativel shor
e hgirolx;'zeﬁ BeRiiegs Ry BrotensIOh BATH M HR P PR TR 2 3 f%? C-ends
cbemviageptab bends TBessin@fmaya Gk @RVEQR) Bibdhefistpars &2 (8) pp. 850-857.

S REGHdoCor SR SRR AL By AL Rt MR S (RO MCEN clso otrr

consi
beorcthr@av@dofslpﬁé@. ﬁmwaptys lguIch be isaieyle oRfiiEst the \qlepvaggyby Kex2
plméa &RbodOkt &W&@@swlamfﬁéfrpl\acﬂl 0¥ ( gp@ylmtizsabr, GIBAS et al, (1996)
vabl e |inkers

%@Beg%”{sgeé%%a\%?g?éegsﬁ 24&%%? and cl eavage agents

are | iGtherdusbiel mmbxrﬁ‘@ﬂnsg)‘(amﬂages (tpavage aganisheed ciepyagy linkers are:
C@Hteﬁbﬁm?sef(@& Qg Li 9{(1@3; 8 BfoRthet, SIdi Qef,ﬂﬁz:mﬁizsm with a preference
DL o §Re F o B et SPREL P 553 vonssson e
pebl@bf)Ee J Biocraral Yhasec@) bs 666-68 ety e astferGure déTeniconye s amino
C%Q&‘éé%%ﬁn% XK *ﬂ@/ %@g&s BNRS.&i71) %%aoﬂwad(rn@ba\{ 268, @gﬁ)lme\s Vol 82 pp.

tel | C am no aCI palrs glEéﬁIX SEQ ID
c|7éf&v7é35>awrtmmere@re@ﬁ%?r cigpvinanlap AR LI FEIY5ETR (
( Res sgrectingstase{Chitlery dt 2098p3)Biund Beniest. ol 210(2) pp 257833} with a

pppfefesré%é §0§7cleaving the amino acid sequence P-X-/~G-P-X-X (SEQ 1D NO: 89), Thrombin
(Rahman et al. (1992) Cell.Mol.Biol., Vol 38 (5) pp. 529-542) with a preference for cieaving the
amino acid sequence X-G-V-R-G-P-R-/-X (SEQ ID NO: 90), ALP (Achromobacter Iyticus Lys-
specific protease) {Kjeldsen et al., (1996) Gene, Vol 170 (1) pp. 107-112) with a preference for
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Exanpl es of Kex2 cl eavage sites are Lys-Arg (K-/-R

and Arg-Arg (R /-R), and also other conbinations of

basic am no acids could be inserted to optim ze the

cl eavage by Kex2 25 (Ledgerwood. et al. (1995)

J.Biochem, Vol. 308 (1) pp. 321-325; or Ghosh, S. et

al, (1996) Cene (AnBter dam, VoI 176 (1-2) pp.

249- 25 er, .us

(gFaé;ggéébysgﬁe?ﬂdgs\e gﬁ&m%qns%\})é %aSFI g;aguu% llghen?orm;s cleaving at Glu
Efitakudokdt ma $ ©92)L.BBIW &Nk e Vel 261 (33) (P 983 B2-337BR)o PigEktveproteases are
V%d.t%ﬁ§ @a%fu?%l&ea%é%slm BirfdiaR s af { Qneitohed faBbve| BAVAIRY pepsin

AR IR I %5?0?%33 aqhymf’%@%)“atﬁ?"gf R bRt gy e
286méit)anpim acib6rdiill) Wi th a preference for cleaving
Lhe am:pfer %ﬁﬁ@ﬁ%@{ﬁﬁclé&viﬁg% éeﬁAée(a?%%ale.mrge%zae is by using

Fact or

R SRPU B LA 5P SFAPEREoTEs AR SFPIRS MBIt Pgrowiamine
aghith GEAUEHRE-GX (SER B 1R/ 9‘!)<(C(u85@piolaco|m Md&)ar Biology. John Wiley

e n ( ur.J. Biochem, Vol
ZTEJ %% n@ﬁ?p{? %%3& %‘h? ﬁuttlng %%\?fégr 5nce for cleavin
the arfi ﬁ@ ftakbﬁrdsps@fquéﬁﬁwem%qd '@w'@biwr( BES (hp-Rie) Peplge bonds,
TRk be3Real tridnt ®ikh a @38(952% (8! pH Ma) atBi Qlitable Mﬂiperature

g f ' t
i bR e aaTRe Eami B RS sTRE R Rs R4 pEH W gl e, ane
A@@rr(p}easm euieba ditne rpetiogs |am1$omy§ew Spuitsisfie @ fpy bewase) “ hourto 5
(Kbl IS8R, t@tZ’/zGHouns {90%9@)3 h@@l@ﬁ% Mmrs % _QQ Hodgs. PP

10/7-112) wth a preference -

Ly Si neﬂ‘t naqlﬁ?t;q%%ve n&%??ﬁ gﬂtxer}s?%ciogggognq l?gca)t t@%&qu %esavage linkers,
| e velnb$ or thieebvemeplidegpratect@h Womgiks karel of edurssl eas{iyl 9@RYyed by the
pgéc%l sk Mine a\lpé rgf@%néégtg)theo&net%?%@ezTg‘g’z&@)tldeQegﬁ‘e%Eééﬂ%n also

prot eases are ditional usef

paf ?R“E’tﬂegfc’fF\%ﬂ%ﬂ”h‘siﬁé’ﬁ?‘f&@ﬂ%89'%8%5‘0“ 50t WAl @BWBEBE? #t

chynot rypS| n, and pancreas protease. Chynotrypsin nmay

ha c:%om,e £l.snce for cleaving after 5 aromatic am no
*PHEGT Anot her preferred nethod of cleaving a

peptl déeartresantspé@itlm eise delgles taithepuses imyheygcpmbinant expression of

Cls'rﬁm&&ﬁai %@M’Bé&' REl§ s§-uARd a%&wﬁ@ﬂm Q)F Qm&ﬁ)nv‘ﬁalpﬁd'e or protection
Ccl eaves

SRS B (e B B R W bR B e rescues are

MBI @citdr alp. Bheolpopyse @bhncm/\ptowtlenad@lﬂﬁons to jggggprarily inactivate the

]':'Qﬁn Shia: Septsﬁ% in &6 it QéLIB 'bQ@hhab@ng Me GRAn dtne Hddt &usmdel sufficient
ur

pec c cle
o A epep)oeg Byt PHE IBBINASS DA er o0 aFF iR 28t Bhplggred of o
byestrtedtfurenat bakiw, khua ressikatiag thd a@mlgpb@}ﬂe@d@)Tkmtprtaection peptide is

séyge;eaﬁkgg %ﬁgp%@{cg for a suitable t| me period.

sul tab?e tenperatures are 40, 50, 60, 70Q, .
o - BOE) PRRYAT ERERHNDS. DT ATABI B R0 BerTo A el 16 52t 83%
f o) &4, @BPLNBTWILEBS, BEH 2006 W 1860 02%,, 9386, 4%, 3546, IB60, 97D, FB% or at

h%g&%g ( ' f ?@%ﬂﬁnota%idgégi@eygﬂrﬁ d]m H‘@gnrrot%cgor’r)’;ré?)%g e D]anélor E.lIna

%ot i evel, nucleotid
s@'ﬁﬂ@rﬁ?é@'ébﬂ@ﬁ%ﬁf{d thegeompleten@miag as/é S%qué%‘?a‘ﬁ dhq prRteelios, PeP“de
a§on\é4§i lof &% drfind e k%ezhmaw peRy/erde 1Pe Qtipftthed padiourai enthodiment, the

Hrgtegtl;oncgge%{i e?Oil?iétﬁ & e%gtﬁgrge nyth% Eﬁ]mop%qos %%ﬁﬁég bl a%glo!' % and,
nu@be@t/lajféeasmulelmes can also be optinized for the

codon iM%@B;@uE;ﬂf of Qlﬁenﬂa@ﬁi Bdblimeits GHEsd beact &SthbSn%ﬁfhdn (1) The
E(H@%V%[}:{I A a cﬁcg?% daggéueegﬁ]ne eggro & tEon%?%ude is n_gﬁ:grp he number

expr essi on of
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antim crobial peptides, of a so-called quenching

domai n, or protection peptide, or protection domain,

which is characterized in that at |east 50%of its

conmponent am no acid residues are E and/or D. The

purpose of such protection donmain is to tenporarily

i nactivate the 25 antim crobial peptide, in case it

01 Lol P D LSRRI R b 150 BB e RSE o e
pnadhec et aminh acip residges indire pfeﬁgt:tmd @e@tan isplewey| tagn/@g nerniper § amino

dese feblgﬁ& if ME tah‘t%lcr&%l P¥tiad: BHG o Br1RCh b @ioh B&)t&l@@ not an inhibitor of
pt|n1cro ial peptid The protection peptide is

THLPRBPAEY Nt het i ¢ (art ificial). In particular
enbodllmremtpsmcnwr trelagimebt Ue GOMCGD Ypptin®Wesighites GYgpart of the
es‘g’&%us;&?’ é?oduc%%h%ﬁ% nﬁﬁ% arﬁ?h@rob%?%%en@%&i &90%13 %Qt/ﬂ\e signal

91/0 92% 5% 96% %0 or _at g
OBVBIER PeThel A 1R U] SUBEMEGT SEEE BFRSe = a sveton o
pamhecﬁclderblqsepbltde aatingcrbbig nobbiide. Ehe llength off teet pretection peptide is
patgs%b%ld El‘?Fn r%?aq bglg\qtThetd?cﬁeﬁlgﬁrpépgﬁeeamggntﬁrﬁérgoialtpﬁpt[de may be

sequence of rotection E consJ st

APPSR SHESh o AEOTICH 8] 1o B, YPIB.4PER 10, PP 2 YRIP 15, Up 10 20,
pas foi2sUWrap teshpshd®ink, the pr otection peptide

ggglslofllhs n(acfé{?{ggmd g%%ztenc? Irt]ag%ogjfnp theepe%nc}e éa(?c\:/tgcqxgrq FBrﬁ%‘; gwlé? ﬁ sttream
pairdoiwpstteam of the aaﬂ'mt@rpmamﬁmée em@'é@@l PyAsR a@id@ﬁquewp% Inpfpss @spects

OﬁerE&etHenMﬁ‘éﬁ%rprlatésl)o Jhﬁcleielﬁmeéon@tfucpcé\ﬁﬁ{sm@ & fi’dfin0@eic acid
aci d residues i

C FRSURITRRBr 4P 20 20 RO R B7 G BSF GRS fgSinct 8Rbang
p pexptide piotiqpeiviriatteasdizfiredrapove; enwal as anmgco@binerti getess!! comprising

(3)en tBRtruUERES mQtEocf"m Fl’gdtﬁ:%rdofrti?esérgh‘ﬁ:&)blanpéph&e by cultivation of the
pr ot ect| On?fge t i d

D e hesst TBEA AAaTHGove o i BPRIAT. 4t TRBL] orlh ey e tep
t bieciqaiviay etet jeptiteyepidtioe dérsaimodingaan applhuiptiate deavafie agent, examples of
b@ﬁér@érbﬂlentﬂ{n% %g,gs 5 1n a particul ar enbodi nent, the

protection e designates that part of the
expr edd ea*m@s%%dm%@&%ewuewng afisEs(eh e nventon, everything what
antstaRcCroadn a re&g@ﬂﬂb theatrdexptdssitn aspectobf thhdnventgnalso applies to the

pﬁpetnc}gng% %Je&’ Tiln lSa!:Q)yla éyaﬁlcﬁﬁrhg% ﬂwalrez?'tl&floatﬁe %m%ﬂﬁ rbteﬁtxde the

Chavkel sepuanhes. HRtTHicels keepEvadnng Heat o rees higpinglaton o

pfh@'iq@éﬁchlﬁ@ afpent Is@@p!ic@ole @@&Qfoleb@dsshd’r\ 2BFYCR oﬁ&b%vbnth&l OW.
The pro the antim crobial p

Ty bt FERs HpaE b BReRA Yy Bl B e R RYp Kpymoer o
t catFal, opn-tagurd or mpdifiest dr@ine agdstthat BPe linked pyopeptde ands. dn 2@8“ icufar
ggmﬁdglnngezﬁ 8 g%def&ﬁér@af%go aaas{ma 2&hrgﬁ.~arﬂ_ F@ad‘ﬂéd ei c aci d

|
pat r AAF A RSACER ST P HELSRrR O BBPaE BRBNY derereen
eagotiony amLed, ¢iapd 82, icernd @G aTEsD, 1 and U, tlved 78sheansites. 1 and 60, 1
hereaf 1 hi16o 1 NAANG] P%Jzﬁﬂ RS 34,9 MAdRHC §dC25861ad 20, 1 and 15, or

construct conp r|S|n? first nucleic acid 15 sequence
PR A0 AP RFE FSHS pepti de, and a second
nucl eiie fathet wmeGueneabaihtotl, e aprotp@ipt | ehetider et@oipassas, in the

%[Eﬂlaﬂvea&ngﬁi Bf”ﬁéiw@e*ﬂq i 1@@ 2‘%‘1‘& hoo§ afki c%CQEr"Hd{b];@g‘% arf¥0%b, 6 and

risi d[g such construct; and a net
pFQ?dﬂé?‘?  BHEN 108 %?fFlW@(?l’é%?rﬁ’ImBéﬁt”PG@d B t i vat i on
of the reconbinant host cell, and recovery of the

pepti de, the nethod optionally conprising the step of
cl eaving the peptide protection domain using an
appropri ate cl eavage agent, exanples of
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‘106tection Paptpler t i cul ar enbddWimbenef, | Membaref ect iPgreentage of DIE
peptide is selected from amanoRidst NBE rddladel | Quu.dn&s

20 which are nentioned above. In particul ar

enbodi nents of these quenchi ng aspects of the

i nvention, everything what is stated herein in
relation to the co-expression aspects of the invention
al so applies to the quenching aspect. This is so in
partlcular inrelation to the antimcrobia

ti t he, host ,
E?Eew geadd Ecvlg\, Wrﬂciu%aé em%g@mia%cetﬁ%tpéoaeecﬂ%r? éepﬁlgl nentr?oenl?pa%es in the
t elter2gvet dvosiste e bétvery o d68.2 dnd SR pANdGabt @ndt 9. § Bred 60, 5 and 50,

c9 a@c?(w B35 §¥) 533P8E ESn@hs, toh&!vbé’éﬁ %@HI Wamﬂ@@cncﬂ”@@iﬁtﬁ%@t ion
peptide is typically an o

conpr i SFHY 2% AUWITAY go‘?xamﬁlglf %?aqrcge%%'ﬁpgéid%? p?%ber nvention {in the
rTDtdwéntler.ﬂai aivdchion, Aleterttenat frat): EaiDe ED DK 6tDE EEPePED JEDE GIEEE (SEQ
s g th@(SEQQBW'QG?@DDbEQs@@W?W %néeﬁﬁé REQ ID NO: 95),

ppatz%@t@%wn@@é[ R (RS NS 57 i e g0 pEvEDE
C (BT IStN60: @b), afEEFBEE (3EQIONanthol00, 1 and 95, 1 and

2Oan3:l- hg%dp%cma; gn@gdn%%nt auga;%%eg @ a?%%tﬁggs %ect(]zd Qrg% Qrﬁongst the
afriovasy: DP, BRRDDIO(SER IRAW: 381), BEEERAPAREQ 1D NRI025E. B BbE, DDDE
b@m@el fican@ail Oppmbmosaai  resi dye HECEDEDSr tdee 1D NO: 104),

CREoRG R EReboR NalE o BRI Ed AR PR SEq 1o o 0o

| and Thogg of zheaqmveim@tect@n gﬁ@dgq)@tcthoatﬁ@ Elzgg by @em a@g@leavab!e
611xBd ped e, H0Quse! e @rlQe EQBmpdheNotddd0 frof BABILsLRMLNifEHnisLAl cleave

and 100 am no % {ﬁ Edues -21 In additional
paries Y CEnB dian%n1 %= the protection peptide
enconﬂausse@ the abové erotealnctneqenti; whic emimpass R arelnisayvaiinby weak
ﬂ@s A0 2 and 90, 3 and 80, 4 and 70 5 and 60, 5

56 8" %and 40, 5 and 35, 5 and 30, and 25 or i wi
Dot viedh 15 SARASD8, SR AGNAE B ST TR PépiiRs G 4P gombned with any
Nnedlabike rddatagg iakeanp leeshicotheip podt-eatiidinng eptarales frof thé@ntimicrobial
'B% ention (in the 5 conventional direction,

rmnal first): E, D, ED, DE, DDE, EED, DED, EDE
DDEEE Theeale peipuehows 3oy selpptpsexaingieeel miptrghon gsptidspgspie calculate
( BEQRelcEhtAR of BAhd/oBERBEU4SEQ | D NO 95), DDEED (SEQ ID
NO 96), EDEDE (SEQ ID NO 97), DDDEEE (SEQ I D NO
98), DEDEDE (SEQ ID NO 99)., and EEDDEE (SEQ I D NO

DDDDDR (SEQ 1 D NO-1Q1) . EEEEEDP (SEQ |.D 102),
-DPDE, DDE, DDDE (SEQIDZNO 103) ' DDDDE (SEélDNo
‘M&H&Eﬂw SEQ D NO[6104), DDDGGEEEGGEDDBP ( SEQ

iHPRO5E PPPGSEEERPBEBE—{-SEQ-HD-NO— 166
Tﬁ%ﬁ%?%?ﬁ¥ﬁ ve protecglon pept | des whi ch ?gntain E
aD@DD§($ﬁbﬂwm9€abso cleavdble linkers per sg,'0Because

3 tséd%tbliiﬁlq fy protgase fronBaci TTus |gg
DE EDE@?‘)rm s_wil] 61{"| eave.—15. at the carboxy-termnal

5PBQG@EEFﬁ@DﬁpPThose of tH& above pYotection |§&ptides
Muschipan@aopass DP are clleavabl e by weak aci|ds, see

d‘Bgletmuativc 14 OF i a'JI,HtiUII, tit;-z,e

pro eCPIOH epfi des can he conmbined with any | suitable
CISER/BEJE1"PRker to enabl e their post-productijona
separation fromthe anti mcrobia

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

o —

-72.



10

15

20

25

30

35

20 peptide. The tabl e bel ow shows for sel ected

exanpl es of protection peptides how to calculate the

percentage of D and/or E residues. Protection Peptide

Nunber of Number of Percentage of DIE amno 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

NGO 94&5 5 %gpﬁ%qﬁe'%ﬁ e”f°§% %%D%e araé o% 8EndiatPand a second

DEGGEERBRFRDBDDE g an entificrob(aEE@tiHE) cmnsj_c@yeng 2choFheel! with the DNA
péc%t%& P B) Q:%P&d &g Ahe Erbr%fdnny@ H&s't Q8 fasaabtm ek;ﬁ’@d&bh fof &k DNA

RN TN L e el T e

Cpapsitls; wad e) idedffyio@ apeptise p@te&tn&lcarﬁda@mme@ae ngeg in a DNA construct
gﬁﬁgig% s'ﬂag el Jgﬁsfé%mﬁo%%f'aonosiseﬂﬁm%ﬁg qa@tea aesa@m in an
sedquenc nco

' an antimcro
t NerRaTea ey o tedwet @e& A @A crRasqgAeld Ebﬂg‘f‘}‘%ﬂﬂa‘ %J?pt'sﬁ when
aékﬂlrrﬁtﬂdtabdbai]rlgﬁgstbﬂﬂe transforned host cell to obtain

expr eSﬁ‘ tab@y {)fltnee r%r {Cf{ ﬁfﬁta{ bcg)ne%ﬂéd%tsé W8l known rn the art,

vi abi i rans or me
ahti i re%bﬂnalom:ab@msiyd@i)) 2480 &) 600 e for examveE & 4%%51{11 He yaeld of

PiHat SitnicRiBial a5sH:, IRt @xMIE MenbrRimidisRdl peptide, PNA be estimated on a
rtr ans formti

Cg{{%&%gt{%t&tfupedgﬁ%g% %gg Bo@q%ﬁgﬂ%@?ds ?? é!? BXpeC ednmoaller&]:u alowe@]t and, if
i tesired sied baridabersittt (pecfxamip Ihost cel |, and/ or an

i ncreased yield of antim crobi al pepti de, when

estimated according to step d). The viability of the

t EResemERFt¥idst cel | may be neasured as is wel | -known

i n t herhaptesent Iertiogalsdielates &srronmigpaodxpesadiordentoistopmGg a first

ahuc?é?c Qs cﬁsg%&n%ncg&?ﬁg EI)I(%PMIS‘FO@& a%@rq Qr@ecc;rrﬂenu\éfe%l &mogequence

€ antimc he antim crabi al
p&TFOHitean $REYMS @ PERRY %a%”ééra@ﬁﬁf pjongl afeﬂqtfa?@??t@né'ﬁéﬂpﬁ@aa‘%os
gel erhg vabius| tﬁl@lélcnegslcf arid bamds saafieiche desgibat etbve may be joined

ngo %tﬁgxgngrl\ggucg) t r%c%g'lgrgant ex g%&g egec o?lni?‘n?c{:gﬁlgg trﬁcmdg %Etéf more
| pveemaromsED e @l toomrs@tmmsmﬁwt@m ihesurok Rcid sequences

v @%Qaﬁé e %wrdesd”a %eaeni"'“k%'a' dya6t RisGchanéd Aﬁ@ﬂ&ti@ély? @he nucleic acid
g g%ﬂ%‘érlffgg OfatE‘?]BFS%ﬁ“R‘IQVegﬁ I al a ?(}Qrtgéss? gﬁ%%eorp ing tiqé'l @JC%IG ac%%ealences

t pams oudeyt o ajonsinict wratnslnat the rﬁaﬁ%@@@pm @n aﬁlpﬁfoprﬁﬁé vector for
a%&:’ré%gén Y Elje%tnﬁ tl?ecéxgregﬁ% ¥eoRt 1Rl codifgl é’&qﬂ@zﬁ)‘és dRssdathedthe vector

0i ne 20 to
 BoabA L ek Ao B CoURT I R R e gpees
MeXp@ession.
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 arificial
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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convenient restriction sites to allow for insertion or
substitution of the nucleic acid sequences encoding
the enzyne and the antim crobial agent at such sites.
Alternatively, the nucleic acid sequences of the
present invention may be expressed by inserting the
nuclelc acid sequences or a nucleic acid construct

co t he sequences into an ap ri,ate, vecto
770 257 EAlEh BB, M r BT TG G O MU IR ST teorsted
t Rertfeodiraga segresvtesr alkemitl oC brtoedt rigne Nﬂéorﬁ/ etpiﬁﬂﬂmd%\@h!ch together
t Bataid (e 1GAHNAGo $€ %5\&@@ inf tRe ?Qw%ﬁ‘:@l%k ¥elhb&ileed o §r§hs§35@n may
gproprlate control sequences expressi on. The

eBii nant expression vector may be any vector (e.g
a pl ashedeasrs vi thaigpsenhingntiongaeferbidy camtrireaieentnbye selectab!e markers
SUALE ﬁérﬁﬂ e&% SLRERBARE AR YRR RCOERSmEARY t&@&er@ﬁhé"ﬂoducﬁ of

about expression of the nucleic acid séegue
THECE ESEES B (o B A DT 1oC FBFGEERI § e aeom PR Py t
Ccaioabihe] dridt thie Ofe. EREnplacdf Macteid Beléddlehosrkers @fd thi miabgenes from

V\,gatf.llnls sxl}o%hsy (g'céa?rus Ilghekﬁorgg $r%arrl%q§{9ﬁ&j1 co;l.—@f_ﬁantlgegtgrgglsﬁaﬁgléuch as

| ar e vector may
bemalﬁilhautaame gisrarpRienice F%@C»\?‘éﬂ@ﬂwstaﬁca Suitable {Fagkpigrior yeast
thsﬁ Bl ateSASE2A8 IS LEURX LY S2C MEDSUReMEdnd emrst Selectab®@ markers for use

fl%at rlqtgurls to n%zﬁﬂos? eI' lnc[b(ﬂ‘,‘d%& Qgﬁathm(ﬂgd a%ﬁgggﬁ?almndalse argB

rep?l Fion, snld
e (asmitine car@amwﬂrwﬁﬁr@ﬂﬁsbﬁmphowhmw eip ﬁwwtrﬁnafpfase ), hygB (hygromycin

c Blﬁ&ﬁﬁ’oﬁ@ﬂ@ems@j‘ enlétf-‘ Fhﬁil%fe #’éﬁ&’cte{é@ﬁ N RN né@@)ﬁ&spﬁ&é decarboxylase),
ass U ren

iy B ERr i P BB D TR Theeh Do RapR teret

i Brefertee doratedh dnispergifie giaertee amdEBammirG epies cbbwpdrgilius nidulans
t grgﬁstpgr%f ué’\e:rgfﬂe tamf"thg Bér%%&@éﬁ%m*c@& Rygrltgiutt has been

i nt edg rat ed hernore, a single vector or

or 1 a3 6 VR B PEFET ivedioR SRS ARTAY PB@?FWE‘?S) that permits
Cc em@ablaiimedrdtien ootha lvediAntt dhebigost ¢xil's @ennresdori autcnombie rgelinglive of the
Ol ddi% tn9§4a| .@@bénderwef e {gén%é poson may be used. 5 The

vect or sent fnvention referabﬁg cont ai
one orForditegraien é’?ﬁ‘% 151 woshagieaname vihe ¢er PP el iie "hucleio acid
Seécﬁs@ﬁdeoéhc@dmd manﬁﬁmdmd teehlckic Aidssdgeetcakdnecdmar te randirgicrobial

e?nt eolyt Syeot erroegeHw F}t oq the 010113:' ggﬁ%lnﬁgﬁatl&p& ’{{?é &%{oﬁj%’(ootﬁe genome

ance, reslista
pbmr@tnpbw @rononawmgoewgcomaﬁalmhéterfn%ew EﬁaanfﬁFte% mgy contain

b@@&tﬁﬁbifﬂucl&@|a§§§@@x'e@:e€ﬁd’r‘@ﬁé&n@fnfégiah@a @bathongﬁdge& feE@Bination into
Baci | | us sy i.cheni

I
i O PSP L ARy HEF dE erdiienile e vpgpr to e
ampigcdted inte, thie ahwainyadii genowh| ab reapmekiemiogaionsi it ter desredspme(s). To
r %%E}Ze%eaﬂﬂg gkellf%éjdtoaméérd{@ﬁ kes grefz@é 1oY:2i88 lthe m%gﬂ&ﬂ Lismat€ shouid

e T e A MU R fUhgal b2oe palrs
hesterabl 400itnd150@ baselnatrs, cang mpet préferibly @60 tcol, 5EnEESe pairs, which are
( ﬁ?ﬁl% aﬁ}ngﬁiﬁ)s wiilH8 cor(ré%fJSHdtnP' tQ@etC@qp@ﬂQW) teﬁl@é?x%é @28 @bability of

I nothricin acety transf erase %W
(H%‘Pi?ﬁ?yélrﬁconﬁﬁ‘é%oﬁhaﬂ“?a'ﬁ%eﬁ atagle FlemARts o anbf'“r gsequence that is
r aﬁum@se)mth pys Grdedrsefuedtan er He -gghaosphaitte host cell. Furthermore, the

e%F% 83%( ﬁ%ﬁh%ktf rr]'ag t%CthhaS et?*g oragwg tﬁ@%%f &ﬁoa%ences On the

rani qui val ent s
t n@p@wcﬁ thepyestop iR be msrﬂraéﬁgé“t? Weéﬁ”‘?&?ﬁ)‘%r"@ nOIStlfg” Em”'wiogm
t heomBBSioand pyre genes of Aspergillus nidulans or
Aspergillus oryzae and the bar gene of Streptonyces
hygr oscopi cus. The vectors of the present invention
preferably contain an elenent(s) that permts
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stable integration of the vector into the host cell's
genone or autononous replication of the 20 vector in

the cell independent of the genome. For integration

into the host cell genone, the vector may rely on the

nucl eic acid sequence encoding the enzyne, or the

nucl ei ¢ aci d sequence encodi ng the anti m crobia

agent,_or an othe el enent of the vector for st

i nt egral AU F@ IQPEXT I‘Hi YeRPo e ”B%’n%’ﬁé’“seb@“ Srign Vot ‘replication
hemblirggthe sveoter tordpimatel egowvsionsic ante bt ol in question. Examples of
Abgc@éngl%ﬁg\fﬁl *rrefiBRioN &Fd % Jfgbﬁs %@%pﬁééﬂo@%i Eigg'hlﬁé g8RY22, puC19,

nucl el c_acl uences irecti ng n

T s e R e v oy R Sah e PUB et om0
cehd pANThiepeaditting irepficdtiom ncBeeills. &gdntblesed wegicesf repiabiiop fornee in a
V?e%‘sPﬁusI &n B b Etn%%rBs'i‘B#ggn bf%ﬁ 8 At ARS, 'the%%mﬁno%tof ARS1

|'ocat ronosone(s)’.
i ﬂf& 6%\'&% @ﬁéhq fRWINRtRS o A&S‘*ﬁw &GMGt Thsnorgin of rﬁ?hg%qog @ay be one
| eyl a0futatioh evhich iragdsatk Ifdhﬂtanhm@ ie&ﬁﬁ@:ﬁ&ﬁe Sdneitibedn thle host cell (see, e.q.,
p r Y,.cont.ai n
e L e T
400 t d/oTe 530 taserpaf agmclﬁﬁ@mﬁﬁ@ﬁueﬁ%%Wamrsﬁequnéwﬂ may be

1in83d s Pe PBdt 8l to WMtteabe prouctidh @ fHeYgeh® H@H&b@ %Snd«‘éa&@ in the copy

the cor espo di ng,t ar get sed ance
pP%?)bgf)l { fe)}wxg?:c aﬁ%ﬁ%qug&cguc n / e é)gt Ieén §¥ m?eﬁrati%at Eeast ong additional
| edpg cpf it samaénce ligordiret koshreg/l drsomeyr Sedqukrdoe anrawlifiable selectable

h%ﬁb@@&e%w e ndcRR ARS &%herﬁ@%@r@%@iié &n¥mg%mrea Qbies of the
host cell. Furthernor |nte rati o

ePeé?fatrtegn%v 98" 787 t@w@aa&iﬁtaﬂgrw@ﬁscﬁd auwcﬁmé% Ty oan be
ssdpoencedy c@ivatipeh8&liohiter prérana of theappreptadr sefvatpblbegent.
i nt egraL e;go&egﬁrgs tJQ&I 9 W,Q{{@ tQéf eﬁeﬂ‘%n@oéetsc%ljl atd¥e to construct the

non- honol ogous  reco For aut ononobus

r EpPT R @wress%vv@& 6&%@@5%&‘*!%?” FBMSH FRYNR o7 Fiflef In the
ofirt [sepleicC aaindrvok enmpidgsaguplae vector to replicate
autononously in the host cell in question. Exanples of
bacterial origins of replication are the origins of
rep#tiCelizi on of plasmids pBR322, pUCL9, pACYCL77, and

pACYCéF%Q Fé@ér’mlr{vtarht'ﬁﬁl r&&&i to G@lomBiRarit Rodt.celsdomprisiyth first nucleic acid
UB11

P PR ETETE A BAGTTPUY SOk AR SE o0 O PR T acd seauence

r epbdicasn gayhdr use in a yeast host cell are the 2

M Cr ORrH@fd Fbsh c@lfs ﬁrﬁpidv%édegﬂfh’l AZRLin tﬁ;R%orrHHSnt productlon of the
conpi nation of ARS1

AT S25Ber AR G/ TBiPh BT B BT G0 B AeY BE- GRS nuctei
haoid Reguandestiatiitoducetiiich avbdsesell, tss thatnibe i vertontg is maintained as a

W&s@%gi gn;%grﬂ@' Eé ¥ €e 1’ erlltc!ﬂfr‘!? @Qﬁt chFo%olso&laﬁ Qgctor%sgescrlb?d earlier,

rocee Ings o tional Acad
Sgheé}qaa@shq_s%eil‘ysncom@geg?s ar]_yoprmﬂné of R é}lqreahéeilégzﬁys Bet igentical to the
nptﬁbrﬂlcéll @it6 neeforene oodur tilieg peppsaiot. Genv@nt thershoresy ofzenost cell

‘ﬁ(:f‘or 5 ‘?a(#ge e%t E%})%n%ﬁ&tn tﬁae ézj-me e?\cé% tﬁ@§r§irr9c.rrc90%1' (né%én? ndﬂ?lfor on the

t @@er@a@qd@%h%@zm%wmﬁe@% &R" BEMest éamﬁéae“wav be selected which is
i ﬁlit %ﬁéc@éd argaﬂabteck @&S\Ieryqfr‘rﬁietﬁékﬂérﬂ b @l thecpytic@biatdeavity of the agent.

Wp enba:t nt %1ee| hos ae@ﬁg pr%t‘eactetf(ggrﬂ %Tean?hcf%za H&Lﬁdﬂ(‘y o\?sr})nally or

a@m@org@ﬁ U@ﬁfc/et'r\memc@@q)lt%e E@ﬁ#%lﬁﬁ'l' gt aEPIer g s oe &@g?'ee@zyme is
Oﬁreﬁe%ly:bg?p efke ﬁta&b}{g@l HERY de B fan@ 8 B&ster@Nghzirheih @@¥cterial host cell.

addi tional copies of the nucleic acid sequence, can be
selected for by cultivating the cells in the presence

of the appropriate sel ectable agent. The procedures

used to ligate the el enents.gescri bed above to

construct the
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reconbi nant expression vectors of the present

invention are well known to one skilled in the art

(see, e.g., Sanbrook et al., 1989, supra). 20 Host

Cells The present invention relates to reconbi nant

host cells conprising a first nucleic acid sequence
encodi ng an antim crobial agent, and a second

heterologous nucl ei ¢ aci d sequence .encodi ng an

enzy mele SRS Rl B2, 58 5 LRFIETAPEOARFRT a5 Bo s PG UL T "o
t heicatigeantroorgatisrpre@duciukoyrtedf the anti m crobi al agent

and the, %P&M&ﬁular’%%llsl zﬁ@ﬁ&ctéﬁ CeeNSabPhs &Qﬂw’oblﬂenﬂcﬁe@mdudmg but

correspondl ng sequences IS I nt roduced
| AedmiehBs e Bl el 5" eHEPOREG 664 B gedy of lactrariA Caf kg O 9ram
aaegaatwe:ﬂsnrc@ﬂ@sawmis H. Rblegidantudmons . s&tif atie pldiciatinchge, but are

ctntrh%xt J]{oogbg?é‘:?{ralthe %e%te%rLaa&og&ECfalcggéjc:llgéri_e{gc%ﬁosto Ef?eptococcus

asses any progeny o
c@EWNWHwﬁ€m§5ﬁ@ﬁmW@éhtlcal to the 30 parent ceII due

t o nMutakimRaudibass DRelr tntéuarﬂraﬁ@na’l epdticelpihbg for iffsened, ak kfected by

QiR OReraog re Ehc i rehaf 70 PRl Chpary conetes
angg: or1dnsit veing gempetert castii tﬁget ke, divryand fgizizing 1951 Journal of
S@Hét&%iogyﬁ CB& @%‘:@5@' &r Eﬁlbn&:sgncpgla\hdoﬂf%e@&\ seleci®thawbi &klecular

ver
By b ome s orm ol fes o Srevey Yo et e Hhfhricues
t beral7ser oratohjugation (zee, lvas tKoelgdr anil Sthwlneaﬂe&:?t éalirrfat ofrBattaeology 169:
atmeg0bi al activity by provisionally or 35
tenporarlly i nactivati ng gquenchlng) the peptid ?
Stil | Trarorer! mgeprp gH0ten SYfAITRRYYFR=1EA! cotl an insect cel, a
ppeheenit yreypeassed in a fungal host cell, and a

baCt er' 3| ﬁa%gtgﬁ 'n@oamgrﬂcﬁwgrhoal ceh%sg f&ggl cell.” 3§ng-irha% used herein

host ceﬁpe uni cel 2

pingkgasyton @wlacﬁrscqnweﬁa Basidiopwsatay @W@wwe@r@l& V@HWVC@E' éf's defined

a bf lklié@ﬁswahte et disaf Winswbircald Bibigs mebhsy ar endReige Bihaddition, 1995,
Slpt%l“rllgtéoaaat Hglvea{%q%r?s}st E\ém%n%?% t Ia% \Ar ::Aste{g% ?}%mg&%} (as cited in

céiairvksworth etedl| $995f supgec Paae He) @i\dkﬁé@tlte?noae fupgi (Q?Vﬁﬁwmﬁ‘ etal, 1995,

nggat) ve bacteria such as E. coli and Pseudonpnas sp.

Lactlc aC|d bacteri a i ncl but  are

Speci d3 2070 e G RoRRet o LEHY Ot Gel Btk vouse as uses

L eereoniogidee , asSisp@pianoac gerst (EnPedice@Be)c pssidigapdrogenous yeast, and
géa%f R fﬁﬁ% thd b@nq mﬂeﬁgﬂ‘féibs@&nﬁgteﬁ YiR&d B cibﬁﬁf@at@n of yeast may
cterla , for instance, f%‘ ef % %ﬁﬂ%% ed i
pP'@ﬁ”S?)I”afB‘i fufq%ﬁcgftﬁ,wopwf (rgselaven%ongyeas % ige cribed in
18hgy Mbd ectivitias oCeaat kinGen EtA, dassride, 158t atha]tﬂjﬁl)Drt R.R., eds,

14018, 8 DAGHH,
56 Mo PR Rl Sohae, I 19 523820 or Dubna

and DaViedeeast Awel seh mayope 2 Yrifial FaRsenheivEomyces. Pichia,
Bisatpgymbés, Qo@@os%gﬁw)amn@b&pérmp&matellon (see, e.g.,

Shi ge Sg qqafjhoDE};Mﬁrmay %Sasﬂla b n?%??&%@%l%gﬁsﬁl]a%ent%ﬂg%@@‘l%c!ude all

or con See
J GlamatpusoprBan ttt@rquéqiiuggn B@y/cota 57 Pompopty (as ¢&impr &Y Hagksworth et

C%J | 1088 Ysub@y.ar h%%e%%h? fungiu&rd cﬁ&acﬁerﬁ@& b UIRyRelan hvﬁml:omposed of
%hitm ca]ﬂﬁose gefucan c?utosan marﬁzlar{fl nand o%er cor%[exapgly%g&%anu%g Vegetative
growth is by hyphal elongation and carbon catabolism is obiigately aerobic. In conirast,
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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In one particular enbodi nent, the host cell is a
fungal cell. "Fungi" as used herein includes the
phyl a Asconycota, Basidionycota, Chytridionycota, and
Zygonycota (as defined by Hawksworth et al., In,
Ainsworth and Bisby's Dictionary of The Fungi, 8th
edition, 1995, 20 CAB International, University Press,

%\A”E;:%r%eﬁzesé ?? il ri?en‘(@éé%n%gl ﬁors‘t ceﬁ?% %ﬁs o]f(@écu% 6feﬁ{t ridt limited to,

mAeespuric Asgergiius( I—I§\M@§%rt miﬁolaal MUCOlg%fce' oplfbrra) Nepgpspora,

a'@@ﬁxaﬁﬁm %fetablﬁuﬂo@bocﬂ%@ﬂﬂbmlﬂﬁodeme fungal host cell is
yeas her ei n

as C oS d{ﬂngqj e??BSfJ gne&ye Egttracéﬁrwgﬁy%y of a[l)rgcée)ss invo‘wng protoplast formation,
b &snsthrostpo b e potm lapeastd regenerati@3f {heastt willdh ampnngy knewn per se.
t I@@]te%lér}%cehﬁpsefof e&lstornh oSt AIMGRLELRIst ce‘ﬁb @Féedets&}%ed in EP 238 023

classification o ture,

LB Noipcees. BpTbeonen N o dspedha Sl h el 147
ad4te saitdbleetktiods fdBitahdgying idssiomispedidsere désctadly Malardier et al.,

( jbééq @gﬁe Té: f? 156%?1%% 5@/007%? Meas%%‘é} b@@é%f@%@& usn% {Re procedures

teriol. Synposiu Serje 8
198@)lbedme869@a§@d “ﬁ%@nt%érr poslpgy 0% 230 B Mé edi5is, Buice to Yeas
Hanrs&is b Mdﬂédﬂuweblegw eR8ipdsRh Ehtyanplogy OolBae d B4 e ITRZ-@87, Academic
S‘%h's% osacgh PO el OHQSXa.?OrumM & 5%34 {lotog'{:ht%iaf%%%&d HARh et al,

may be ament ous’ ament ous
f uﬁ@ﬁ Propmﬂlng@j@f thel Natiopg! Peasemy slEsienens S Ao 148

subdi vii %'p@ﬁc@#%@@dnﬂerﬂﬂﬁ hORIRYICIO b enicfdsal Bt tdﬂﬂﬂl‘ﬂd‘hyncludes bacterial
The fil anent ous

;%\Ag Cev}gl’agd fé‘ﬁ%ﬂj Qosi epllszaég %‘ﬁgggoﬁééel ial wall conposed of

chitin, cellulose, glucan, chitosan, mannan, and ot her

cmo%gopp,loﬁgta%harl des. Vegetative 35 growth is by
hyphal el ongati on and carbon cat bollsn1|%VobI|gate

aer ob| E’le qarﬁse@bm:?rélgte also\[glﬁ§§§ é?l oaf. 6% o n9 ags?gzymg and an
s uahniasviSagehahe meties compisingSklamitivainy Hosdekl f thef inention under

u ' hal | t ¥pige nt; and (o
! AL ol 9 B 06 200 SR Aoy e
c &tpeeripg the @aIYME aawors}bf‘emﬁ'@écf@rﬂ‘ a0t not limited to,

ACT eNDIRitheroddstae mitHdds! 8f, thépresent lu\réht:drlunmmeilsare Mitvated in a nutrient

I |
S OPILDO P o dRUR P HPenzy R Bt e drtlrobl sé/eagugng methods
t kagvafiotherd. fisy exempreothe el m?Y\R?ICylFlW@Bdmyébﬁgmag(tcu ivation, small-scate

f QF MBigeQBale RridnBS OfitRtih® NedRfinublie  Paten, Oﬁﬂda&fcﬁ,, @ndolid state
r eig_ener ati.on

o SaiRra a7y e retion B erlo R T AT age medim and under
%Mgnd bilpsvirigdbe polpbdptideaiocbederpmesidseandion iefatep3 Zhe pativation takes

ar&%ceY &l 4 thaEiE dlrient &R ccPrﬁrQ@uﬁ%dérB&Saer nltrcljb%n Natrc@Nald inorganic
Acadeny 4uences USA 8

h i r a tiﬁag}eefrom commercial
e O 6’F°°? S5sFErRi g Era%a%w a?{%' é’b"'&@ %s L5
desgiérb edmby béveregared ascorging & pyblishé® 8OpoSitiens (7.8.. in1wptRloyse of the

a nay be transforned u5|ng the
p?%gg\g 9@6&8%{%% CO\@&%} %1 Becker and Guare

Abel so'ﬁtheﬁ“NmEaﬁﬁ‘a “ﬁ ?ﬁHW'CT 8} agentyp pesreded @9.‘%“%‘%‘?”&(@5@% they
G%Qfebé esodngd diettsGisrathe BledzbmgyihewmehmﬂseqrﬂecEmrmh beygcovered
roﬁ'l% l&?a‘g’e pp 182-187, Academic Press, Inc. I\Iew
I| al ., 1983, Journal of Bacteriol o
163 af® EHFW?e'HaBé‘?e datected upigy grethpiNEWR TS A ¥W§ 3pecitc for the
hl%hty&realn AcagenThede Satb@ing esetldSA nly: indOR0 usd Rf apecific antibodies,

o;rgqat‘%ulq?an mﬂ% p?%{] ses agp%%ransee&f anl ez fnd BUBLRI. ®br example, an

I nc acter
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15 host cells and fungal host cells, as defined above.

Met hods of Production The present invention also

relates to nethods for producing an enzyne and an
anti m crobial agent, the nethod conprising (a)

cultivating a host cell of the invention under 20
condi ti ons conducive for production of the enzyne and

the antim crobial agent; and (b) recovering

e A3/ T a87701/MsY be eedA dptRTTineaBY agtiviyqd e enpyme %éﬂescnbed herein. The
PRGN RgERROES defecttd Bsifyy @GiEdiles idnveet dgaist dneer oefd epitopes
are . cultivated i for

PEUB LT i Aoy b bt RS s BE, T O0

usi ng Tretfellodisg akenexarpien of predugistcompeply estieglte athVﬁ &s clgp pnzyme
mayq fe gﬂbélvated by shake flask cul tivation,

igﬁlt : rﬁig&gssonk%?d@ﬁt wgg'gbr‘giyf al glgr?a\rgéug’iMQENﬁ h%&gx}ég'aggxplamed
f ebave fiteatrden n&AMRP and Elorenbe reyergqad Aprthe pymihsr afdgyindehingivigual AMP

pggg@r@gqmésrhaﬁvwl tabl e nedi um and under condi tions
peptide to be expressed and

i sol()\glttgdwpl'%f)%hﬁ?? Vel a(’)ene'?t'ﬂ?fe(é‘amﬁql QUBPYH vgrygaglktng% fig explained

nabsveent nedi um conprising carbon and nitrogen sources

and | 'L‘?fx%f‘ CandS E Ss sléﬁérgtg é?:[lt%%emérééreléﬁmbﬂpm td@& nating the
art. Suitab ia are avai

s @W{n@ptéﬁ B proﬁ&VeB@ueﬁmpi@% Id%raal%tgctgq. A(WI?] &ofesme {ﬁgf"f‘s"ﬁ@@ g numbers,

C 0apag kibdspAsexpaingd abové); @dt al ogues of the American
Type lr;%) Etisg) %&JuﬁCAMIQE})-ENi Kva&mg RAEYTBGARD (Lifife position etc. as

ant i mi agent are secreted Into the hutrient
mehiaimed abpiey can be recovered directly fromthe

medi ums JiJs;réd"@My &HeCenB@te ﬁ@)CbeﬁteCﬂJ,ereEhayy pannsicrobial agent may be
recover cel | LX%%&@%d 35 The enzynme may be

d &1 WJ?*H5¢#€FHEH nown in the art that are
speci fTresd piodycremay he yaseveras kyuseiigasrinoh isstee @t ks iexapple, they

mﬁ’tapclﬂsrem%eh g | HRlRnibne &dﬁce&ﬂS&lnfcIU&in@rHut b&dinfgd 1o, centrifugation,
formation of an egﬁ% ggwg v rClI%Esappearance of an
e Y9S- SYBLPR 2PEY ORER ¥ PR BROPEY enzyme assay
may beThegedkutte mde be purifiedcbyt dreriety of wodegiures kiole ingthe giicigding, but
d%ﬁtCEH 1@& % Qﬁfoﬁn’aﬁgragm e, gal’i&i JasisTie]al a’?ﬂmxt?%ﬂ%pm% Qﬁomatofccusmg,

% di recied agai nst olf
eﬁP‘i’ o?f@sexcblﬁ’e'ﬁ h@*eﬁgwwagc PERCEqUrgS Ip&garﬁg‘? 588 LetiP ftusing),
defreehea soishimg (sant Tamrinmmmbisafateammmanqm SOHePAGE | @wixitagction (see,

al, %e EX IR/ F%ﬁﬂcg&onp g ed E&\ts&\ Qﬁ&ﬁg&?@ IRYdeBe&ﬁt&rsedCIti PuBRAMSE RS York,

enzyne e peptl fusion product,
mﬁp%ﬁ briefly may be desi gnat ed ANP ENZ however, as
expl ai yyash thabﬁh\yﬁzetah@th@radﬁiﬁmr@lﬁla]/éb’&t ardexsEseo @ t\hxedlstmct products,

er Se%% ﬁ?p%?ated . 8 ngﬁﬁtraﬁg #dAtﬁ/gfu?tt\ CJJ pEﬁ%\é |oql{@laneﬂy%oth of these

es as separate

emtthltrtesf desirge @i eguited mrﬂsen fql wPHgNtiena| d%‘feé§5é‘§?§|f'%ﬂdr?é’8"e

10 aboyey ; paﬁbculé‘elvem&cﬂméiﬁ EJNZh@Sne%iﬁﬂafoat;eocﬂahg ttheenzyitte and the
ressj.on e natln the a f of it
duct,

Etﬁﬂg@'{)?e} eag(e&J et% ﬁneﬁk&? oste[ph oF %/Eyn??o he U[SI product, ie.
( agaraiing vreraptimigroniairdgentsand ema'mymﬁgs i th@gjsmggroé%ﬁéﬁsn@a be done
ak?xg)@)appr@fﬂgte 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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d) A fusion product AMP-Q ENZ (varyi ng nunbers, Kkinds,
relative position etc. as 15 explained above). As
desired, only the enzynme nay be recovered, only the
anti m crobial agent nmay be recovered, or both

products may be recovered. These products may be

recovered by nethods known in the art. For exanple,

they may be recovered by conventional procedures

i ncl udt Apthepembasient. ingopRagtiangvith dierise f tig Wipiph roduchi animal feed,

f thetflisidni ;ﬁﬁtﬂuctemwf;aaéavémat Sibefye diayd by the&maﬁm reat tigestiveoproteases

Sgre oertc;i'/utarﬁit slalféﬁys:cal d%rng {S o%g Yehg o J@Xt E%yﬁéﬂ‘l' ng%ﬂgﬁ%‘ iy qt_gstlon takes
neare | 4f nthe edeavage, che dhﬁt%@@aﬁﬁ%ﬂf eng. a““f“t?be@k@ﬁ g@olecules are

aE$c}3FEﬂnbM oy @Te@&l&o i \ﬁuo Gpdro ﬂ'@és@&p ﬁjd S F@amal aﬁ@eﬁi;ez Proteases are
excl u

%P oreti ug es t
a0 Ve PUIEH OB s B SRR G o St a
sol ubilh & syl firthegembaalimenhdf tira rseihddzof @ewwe@opﬁhgprp@ﬁ)on peptide, or a

SPiRr Ak, xsosEpeﬁétE& ﬂf@rﬁ 'tr%nan(nﬁi%t%biaizp%pﬁ}e art iP5 @kSJaBe step, that may be
Pur|f|Cat|On .C. Jans n and Lars

plisIsPanes be C‘R%W%‘F*Rdesc é@SOVE\maWP éfaéwg?/ﬂ@“aﬁ%hﬁqe o
ant i misciuahdr abrtiag@rambadieens)op the Sstithdad theviovediostdomptises the step of
%?ﬁqﬁqdﬁmonaﬁ e gm%}ﬂd@%nﬁﬁ%ﬁﬁﬁ é:‘ggnt RoiéuleBYo Ql@lproduct resultmg from

at1on urtfication of
bmerﬁe@fvew ﬁl@%ﬂurepma GRUckbe wih N P o2 raeQﬁ‘ZHUF‘é'H‘h and&ﬁ'md molar
t b bétakdrare SdiRRItid ajeals) auhesnase@escri bed above. 30
In a particul ar enbodi mrent of the method for producing
the enzyne and the antimcrobial agent, the nethod
cBhlptsi ses a step of cleaving the fusion product, i.e.

separ atrhg gregaﬁ mmabw&r RRtedlko @ﬁl%ber@d}ﬂar@ rp?axﬁnparep a dint 641l which
1S can done

the fusion g &h 6&& " vial

appy 5sF |tr5‘f PRy @&*eggagﬁtsgqueggggﬁﬂf gyg&n mgAng,ag antimicro

degar sbesl taabxpms ahbercdli@atresgen recpepatiapuanttiepefifcoenziwde and the
?!ﬁt%(ﬁ(’)blg ldgérp 9139 gg%cto%reJ F&n (l‘%%? by p!Q‘ﬁ ‘BQ@ qdd't@@lat vely, b Qiant or

eavage C one at any I e ;
r e@a\;@wont@m@g tnsg/e BRdUS Ay herisert awca f%umfﬁwetf’e gfalitypk a food
f Usieed) e.ori@ptdahg m@ritYnal jvalSd, pplatability, tand trie@lobindi @rgherdies, or to destroy

anaHm&anf&Q? product, or as a step in a procedure of
rrng Internmedi ate product, e.g. an aninmal feed

add| t i vrea parzgﬂerrrerrmq@mﬁ@r the SERYEIE ER the IVMESEHRIFEagenpRe targeted to
V\&Heher{dhﬁe%%to get»}&&gofeldSrh @Bed@r mﬂ&l@.ﬁn b8 cBfine®lby f®ettesizing it as a

Vreftﬁgoré{v ﬁg}ﬂ% &{gnla pa;g{g see aEI‘t e?al m%NAéJE%& @éoﬁé QIKIGQT ne.

i've pro ease
chamteet19ptysi cal conditions in the digestive system

of the @BiRkgen thrﬁséah% Hﬂb’t@t@don@@r & @fcot§ he mdreatd@®nous (a
and the active enz

mBIPBSY §e%9“éee§dd’8g%‘$sdlg?{§?f E@mnly rogpqgg%cggganﬁs are vgcr)asses such as
umeadcmh geast(blongbys, ﬁna)afmagabrasﬂtgtes& ievfecap fomrea@e@,er@? grass, such
ex a C
eﬁ’ggg o@tﬁs %fu:i I%%@é@gﬂ; Wﬁ urt o, enbgﬁmﬂge sgfgh§rH l?ltlcale (stabitized
matth!é@f whestt h%rtapm)eamrmw (Seeaid. Prignasest o) ﬁéﬁtwl%ﬁaof ot plants are
p@fbﬁcc%hleétﬁr@;s; such a§@m6@érq%lfaﬁtﬂtﬁﬁ)td%&orﬁ(@dsi’ﬂp@ﬁ@blkpﬂis potato, sugar
de par in e

Ebn 6o a0t SobrPa sl T inaias (7 gedeifead Fucn o
s epéifiaitee, raged eliedi emrathectloeawaej%edsme@fl omnmwamcmﬁ:s thaliana. Low-
p@ﬁ}tét@ Bl AL a? H&Qﬁbe@%"ﬁ inAfis biént Bt EG 084 akdEs bawembl @M1 1,168 are

rlseg he ste[%)t addi ng addi t i onal enzyme and/ or
aﬁFWH#ﬁP B1o4rPe8d 8RS mol ecul es to the product resulting
from
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the recovery procedure. This could be with a viewto
obtaining a product with a desired nolar ratio

bet ween the antim crobial agent(s) and the enzynme(s).
15 Plants The present invention also relates to a
transgenic plant, plant part, or plant cell which has
been transfornmed with nucleic acid sequences encodi ng

an enzyne and an antim crobial agent so as to express
and pr Gaenres Hepset parts preecRre rabe dedyaaitqtifiuds seqdseand tubers. Also

e@;?e)éfﬁ@ ﬁ@ﬁtdisidée sudihd (fﬁlcﬁd;:ﬂi@i a;.bopﬁgteﬁhttodﬁ&’}dnbla/ablﬁﬂw}tﬁbﬂ@mes and
r ant t erna t

Fﬁ%%as& %{gforﬁgﬁed érP !?ﬁ %P art tf:hueseermoreo%'ld C;ﬁan){ tell, agaéa}ep{l]\g tissue
asrigu Girofigderddtp bo e iplatt plaﬁe qual ity of a food or f eed,
e.g. 'P!’Q%rlﬁ’é{da‘ég wWithrthd iseupelof R brsenpab@tiaiald thy, pr@{édy of such
rheol (L)P? i: rcfﬁertt |Hes or to destroy an
aRETHEIT 198" BRTSF™S I n a particul ar enbodi nent, the
enzyme Taatarsheniapliérit oi mand béllekpragsing tan antimicreliiy) @pent andpan enzyme of
the sodos H@Jn‘fﬂ:r?h%? ageonariel %aéc@rdﬁﬁc%dﬁlth Fﬁeﬂh&jsc%whan the art.

obt al ned y nt esi zi ng it as a precur sor with a
SBTeibire iy PR e o ossiutih Dy ARRPBEE o7, opilies SHpressir
Fednstrdds erﬁ@z@zﬁb thy @hzym@ And tfe. antidicropial dg@atdntd ¥leOplant hest genome and

:T%I%gcot fie Féls@msg rﬁtﬁiﬂleﬁglarq'op %Mlcﬁgﬁgg%ﬁnég@mgblgﬁto) piQrft cell.

edono noco or engl neered vari ant
t her eo on@gﬁﬁm e eégpresf%)ﬁé:erﬁrwﬁpsdqﬁugz e&,aé:dgqoaggjétswh;cgwﬁwpnses a
aaucumad@%@rea&s effdabibig tigr &sgme Rod s, nifceicaged gecassceserehding the

Aa?t (5'-2 (?l"ct)bl'llaﬁ dé;ﬁrat og«!i‘I Y hﬁ}@&e&ﬁ %eﬁéﬁiﬁé regbﬁgtgwsgeqﬁérgzes requ1red for

r Exnegssign thgregfin the plent @apléni(i@tt abshoice eprtherere; ewprﬁﬁ@atw”“mcf
( -Hab tcbrﬁ#’r@ aas'é@ci%bﬁ@ r{a9QE ade@)l for %ﬁlufﬂ'ﬁg Rt (8191 which the expressxon

f t
agorgﬁw:ﬁ ﬁ?ﬁ?\%re q‘i@ﬁisgc{ﬁnﬁﬁi)i\y\ segtbe{\{:t%r{\%ge%g%r% %/or g‘xltjrgr;uctxcfn OE 9’16 construct
pmtcath@ plagirgauestiop ibe [atigralapenge amtha RIA W testion methef! to be used)

cruci f efyg Hﬁ)lo‘élo?@gﬁlat@fy%@bdeﬁce@rs'ix%l$b§p"¥§:ﬁé¥@r)and wﬁmaﬁﬁsequencas and
caul i f] owner, H%e seed, and é\et ﬁ}? l at eg] ss of when,
o PEh TAOAP 51 DS FETToar PSP TORS S8 DRYES: & NIaE

ashelesand fivedthe agtimicmbit)Sigpettand tthenenzybe 6808k tariep ¢J8ressed. For
p%‘éﬁﬂé&e rm% e@%gs:!onlgﬁ i Eene@xﬁg})lbgscd?lgtlt@cﬂg' &eﬁﬁﬁ&%le or may be

plant parts are stem callu
| éw@@meweio%tagefq‘rd'ﬁ% SP%%f@d%“d thgPr 5K es MaY B tardeted (6 a specfc

spagk fdrcolfpk ak dukis IeeRedsSuc kaas. ebjumtaplsagiencaspap| &stexample,

M4 SERANITL g JaCUBkeORT NG BBSpand cyt opl asm are

ernore, any plant
cel I, \ﬂ@apw@twtw@pftﬁﬁ%@u&e WEGAMY, piogiolen ey derused {fgansk et al.

améoara;ten Rar i85—2@4)°\|@§hnL§@§d:lﬁtd;&6|mwbr%hhﬂ iieh@orsﬁarlaﬁe 0d ptdiwter from
g%‘g?ﬁggt Ua'l %Sugt O |a§rﬁet'eeds é:lofapo tu%?mépr rult% gdwarrps ?EBI%ZZI 1890, Ann,

an
pRantGevel p4: @XHBed strigmanetahefid mkctrssfmsaucfa@emﬂ%?ﬁ@ (et al., 1994,

e RZNIRo Oiol. 44NB5PERS @Rbed SPLEIRY br&RotEBYicHS tﬁ@@ﬁ&fﬂ?ﬁoﬁdﬂd Blobutin,

T M T AT
i Noerfpor mbmoter famethe rtegnrnmeBtl@mpmwkrmwn].s@ectmmfsmrgam fsom Vicia faba
eﬂ@@\%d% al o8, nu%ﬁfﬁgl (ﬁ%nlr. p!@s@ﬂéﬂ mzc 8 ﬂL A8ERbtel P a seed oil

ant ost
o R sese I RS i and EoG8k R B AR Y Loe oot
ohafd pdtnoteefrbm 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., 1983, Plant
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Conveni ently, the expression construct is a nucleic
acid construct which conprises a nucleic acid sequence
encodi ng the enzynme and a nucl ei c acid sequence
encoding the antimcrobial agent, operably |inked
with appropriate regulatory sequences required for 15
expreSS|on t her eof |n the pl ant or pl ant part of

oispPae ' RIPLEPIR) ehee SR GRII - FRPAHAHES o hromotr
@@t Higgihd, §994nPEntMpledular ﬁ@'OGY( pF B5<H3b 9T the st gqa@tprqqﬁ)ger from rice

b@@gaygrktt %gr@tggwaéudua% SERHL LARIcH 06R TEABYA) f@ra wound inducible
I nt roduct

t
HERPRbieD Bn e P RS 6! Tnde BT s alePay 22 57>
rﬁﬂmod to be used). The choice of regulatory

Sequeng\ep%mcft&qﬁh%erpélm§ fby A8fpd &eHdAHRNe RGO %ﬁﬁ@s%lon of the
and 20 opti onal g% or transit seguences

d@wwm%fae a?%ﬂ%@&% In thsplank & opRetpee gt RRBRTET @*Wﬁ%“reée*emem
aﬁndy wevart eoRRihichi is rmﬂaecalbetarg@ﬂtheamrdmbtlare agh theneuciptde sequence
ncc}%ﬂ1 ﬁga gglgg%’ua%xcﬁ 'ir%sﬁ&gnt IE\BHHOJ’EI ﬂﬁ'ﬁ%@‘ﬁ@e XE I@Efie)ﬁ%ﬁﬁﬁiré)asdose

be ‘constitutive or 1 nduci or may
b@e ua%vfémedrsﬂﬁmoapf th%@%g@ét'fb?gqnﬁ LABEagp WSS and t he
gene prefuahs, HBYoda Lfsﬁg'egrﬁﬁyelﬁb bplimazed @ chef plant shécks ke qaastion to

P !m darove %9 rrftess%rlil %slg]e %wgtﬁ %9'51 re%rred grgé(bg%gc Regul at ory

sedquences are or ‘exa ri bed by Tague et
al ., 1988seleutable mwhwﬁm @gi;ﬂnsetheusmts ofhp egsprsion Constrye may be

e&%ﬁﬁdnomosetﬂgnagfé%tﬁaw pronoter may be used (Franck
et a

pr onot Jpg %§'° baézid g';o&strlgx éwlc%"poréte% "2}9%{‘] rppasp 82%%8 according to
s towargienas tashnigues soew ig deharh snckidind \gropeteiive-rmesirdgdstrangiegnation,

f Elms%dgéq%ﬁg&n&tlﬁo H&&:ﬁwct:é@%ﬁﬂ&d@‘%mbar@ﬁé’nt @t@ﬁt tranéférmation,

03), from netabalic sin
8] SEUREHPD (SRR o 19903 C*e%f@kzéﬁa‘f%?geps I B0, Bigrecnnoloy
86:F38;/Fjmansotceetl, ’@p@cNafurecsqarzmbter such as the
gl utel 'p?ese.?%|A§Fg'o£l'1-ter9k10@xl—”§*a@|ens ﬂédl@écﬁ%ﬂentrmsmg &he method of

fromrice an si ol ﬁﬁ%ﬁ
39hoiggst wgoatmgatranww%dwf%@m BHBY eTeefHogHIeF 178 Isé'i‘j'ﬁ f, 1992,
Bﬂ'iaaﬂdo tduer BRlkee 1Seer Howeleeit Barg@sebd temfditahsfofrétigamonocots,

qghou}%_arﬁtﬁer tr"éilnsafdrmaﬂ?a%%\egfm]o(aéJ Er@%lené?gly gkeﬁéﬁed %&X@SQ 'p@&)! F']régently the

roma se
( Oiibad at chelce formggatm tepRegeaiA dnacetals IPRYLFe | 6@93@99”" microscopic

9384 Sr“tlzhgstehhﬁrt@%@ EREGR vith AieStirahs3mimapi)f endiyedic Edilondeveloping

CRaaReT ToRBS 196 PRRY STz, 3780k £ REitdr o PRI EGlegt Opinion
Faioteknoivoy &; ‘Iﬁhéﬁ?_’pwemtéa* 4987, Bis/Technolpy dBeRa7ra7d). An alternative

p Fn@ﬁﬁgé & trSMEIm AN P BokdR6tS IS =08M8 B rothl fMrhn sEm&tion e Bd Bbed by
yozuka et si ol ogy 102: :

(K a

OIS0t FEo AP MBI U Zh e

met hyl tFoanste trasdorgetive, phe nindneforndvtst rhavingnidcorbogajéchstherein  the

13)%433318’1 QBHstrﬁ@la?é:kgI&:fed@an %Mergéd i wide pla% Jcttﬁdlﬁé #Prmethods

gene pronmoter fromrice (Kagaya et a
MYPEERA P Bt Gener al  Geneti cs 248: 668- 674) or a

vvound Thadhedeb] @wverfioroaBb atlatst cd nashotih dorpwbdciog pinngnzyme and an

@m&%&gaé %%%Ft &he Hethrod 1995sin l(Q)néultIVPInﬁé%a@aEgﬁ!c%lé?@ér 2%lant cel

ronot er enhancer ?
uS@@PFFiBQ ﬁerﬁn@qﬂ@gmuaﬁéﬁ%mﬂﬁyﬁ diepfongifiens C@M?ﬁ‘s OéHEPd“C‘*OH of
t be aamhicobigragbit ahd agemtymemant! ke rqpbanitg thkor | nst ance,
t he pronoter enhancer element nmay be an intron which
is placed between the pronoter and the nucl eotide
sequence encoding a pol ypeptide of the present
i nvention. For instance, Xu.gt-al., 1993, supra
di scl ose
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10 the use of the first intron of the rice actin 1

gene to enhance expression. Still further, the codon

usage may be optim zed for the plant species in

guestion to inprove expression (see Horvath at a

referred to above). The sel ectabl e marker gene and any
other parts of the expression construct nay be chosen
frontthose available in the art. 15 The nucleic acid
cORSFuct is incorporated into the plant genone

accor diThgpreeent ingenliemalicgalales toectrArPERISsnoRMYNAN AHMelgad products or

akmehtS Hekaf, '%Qarﬂgé's‘lh dich ratéJEBdWQHsﬁE@ﬂ &b AR $h® bIFBd, ic8ghns, flesh,

TS B et PR S S L PRk cotearg rnown
elhecttr sparatiedrandi@als Brteiref xpeglssion: AIGertichépnad, iglgg;ns and Hames
?e%% O?t@tdrt)ﬂfx}é%tty 5’1%9@%9@) Ofnd @REL BEYr haBdbodidDih this series refating to

I mpoto at a

ppsgeeﬁtapvﬂpfﬂar%%%e%eﬁﬁmnatt@ #@ttétatﬁiﬂtgnﬂié%t%wa Ryl speaking,
t rlapspee ai wansiEmicnetrhadsatdfcted odets ofea fselectefe Ammalt aradransformed with
Lﬁt%?cge?cm Soled e?wc&tfu%r nenbyRie fx‘ﬂ’an %ﬁtﬁmé’r’@ﬂ?ﬁ? kgt §6‘Qs to express and

peroort, 1992, ant ecul ar Bi ol ogﬁ
1smglg)e thaspEFeagenttang e P Eee BRY RESEEOVPESH o %F%‘F‘ﬁ’t frg- from the
rrﬁntoatote&ate adintaRO bOhReyOhBE ke Expedasddom At beoafitroe tHaaahsnaaiteelf, e.9. to

gg?’%g% maLec;t%as Cf%glr'-.;a(r)nrg[e"s hte ’.—tﬁﬁnﬁé %”}”'ﬁ%m. 5(? §e%]vs tln)(he Je@t?nn headed

nera nonocot s
pémmﬁUﬁ@dbonbardnent (ntcroscoplc 25 gold or tungsten
parti clogsodtieah @r@né@bt‘h@aﬂi]ﬂﬂ@ viith &nsdwots e dagerihlige ddfimicrobial agent and

1%f¥2yﬁlegﬁ){natg% [:Inll”ft%{ thegavnier%a(;gtll%n%tfooe @nruxlg% %g:h édfg'&;%g may be inserted
Cintor the fert@pridreigoh of <Bj2oimatinmotggy e byl 58-of Bansgsngsixpreagion vector(s)

almhslg]h %@%lees&a %tﬁ%!’éhﬁ\@' FPd¥in %Qrmo@@@rt@ﬁl@ deshd AkdeRy A6id batRences.

for transformatio

pr Bt éfﬁt%?gte EYRIFREIOB VR ElPS t?ntsa@wt?&eetﬂ? & fsfy%e%ﬁgﬁm g preferably
eberabngntiil #8Fratdd iamtthdviirecesome. Biael tog yoRleging 16 geb@8and3lvide, the

E&t!arﬂuw bk’ d? Al Rk d ﬁﬁtrraﬁﬁ@ mofh@P SAPLETREL SarRy | 'tHégransgene are

cor por ate ereln expressi on construct
e e e seter bt G- BHSY patienal Biesiig e enayme
t endtmtemgé;s maWEHJd pltifi@iMom Ithet drémals tmilk, Téee g0y, ederdé, H.M. et al (1999)

i E (;T‘Qsts!o éo%blfn%hta%‘lgtgmg G qt?et ntﬂlg%f trQEﬁgQrﬁlé’%Hﬁt gg GRRe expression

C@Wtﬂmss pﬁgg (atyredon the datof ﬁ)gor%mprﬂ ahé’b@ﬁmé“dﬁlz &RE Joff- Hpeffler (eds.),
phadtmeaddss, 35 conpri sing the encodlng nucleic acid

fﬁgugﬂn %%E%gﬁvgfgnogghkoo;%%%%?n acn!s Ve%lc n% hgrégd%)iﬁ%él%]at%gmes in
r e @erIiany its hersaic amgqr aarm pelk 8 nwﬁ@c @q«é@@h@ncfﬁ MeEAPg B Aeterologous

al9RqER @hanict ﬂcl@dtrtgrt?dﬂ B &coﬂ@d"th@%ﬂﬂc@ﬂhl%bnt%d the enzyme,
products or el enen

Dy TS B TP 15 TR b SURoT ST Re, rFLaR 8o speci
antbreniponek disgbded in W@cﬂﬁf@ﬁ@{lﬁl@s for expressing proteins,

e.g. in mamualian cells, are known in 5 the art, see

e.g. the handbook Protein Expression: A Practica
AppmeadtonsH ggi ns and Harries (eds), Oxford

Unl Verlﬁlats&ill Rfrtﬁ&sasbé@figé pre&ﬁtd ink&ifiod Pyles totcheposhandboakising the

rela
D uglgggroducg agira bla{agter ans az?%gﬁ%%as%mlges &tQ&Dn ﬂ%de such as
GéW@ﬁ@)EVZsﬁ%ﬁﬁﬁﬁgdamW% prepare a transgenlc ani ma

sel ect@dsadntpositdns anfyaleesitRebdan iabBirdaatewtir mB®bay medn in the art

Warttcpmay be in the form of a liquid or a dry composition. For instance, they may be in the form
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nucl ei ¢ aci d sequences encodi ng an enzyne and an

antim crobial agent so as to express and 10 produce

these. The agent and the enzyme nay be recovered from

the animal, e.g. fromthe mlk of fenale aninmals, or

they may be expressed to the benefit of the ani nal

itself, e. g to assist the animal's digestion.

hg@%grafa?%qr ?roga%u%te%?hen?eng%% gﬁe athbfétﬁi}/crgﬂal CaESnt §§8{, m%lﬂded in

wihe lgorapagitiomme be dekdizedt in ﬁgﬂotdhecee\ff*ﬁ |"1ﬁf@¢%*m°bm indefedit and

15 t he,eRz¥dRe ghvedbdidieor Fididtre@tisdsHethaBhARe,ant B antimicrobial agent

encodi ng nucl eic acid sequences may be inserted into

t Rie"s BYH9Y zed eggs of an animal in question, e.g. by

use of transgene expression vector(s) which conprises

apsiid glge Mk protein pronoter, and the desired

nucl el ¢ aci d sequences. The transgene expression

vect orThp dersanimal ins{uggsedlt BN3I5 t751uiRg PHMan, Rengsglpemples pf animals

|Oé@fr@ﬁa@hlb{antdoehcrrammhisymmnbaeg Eaﬂtneid incnitig fohexample, animals such as
r oSO Cnce [ r d

CRESB00 BACT bl &y S5 ey Sl B 0 ShasiRy g garicur

e brsiment e aé‘ﬁﬂahﬁlasmﬂ'éﬁ’?‘@ﬁ”h@“”ﬂﬁ é\lanraﬁ@@é ABMalE @Clude mono-gastric

i Qr@rﬂhhré @?lgs-r&es»\rrﬁs(iﬂc_hhuﬁ@ pRNhdBIiteAD, biaRB, B®wing pigs, and sows);
| e

t H%U gsgm a é«e%s lecg$ %#qo cgua nc;lu%i P]%guat HPtﬂg]ﬁs@ Foyb Iﬁr z%rEQS layers),
eyging ImeanstMmoeﬁmabut(nmgggyd to sElen et @Iﬁp@fcatf ish and carps and
r @ﬁg%mluﬁﬁé’fnﬁhgﬁiﬁﬁ& tto@ﬁ’rinms akd Qrfawﬁg ansgenic

ani ma Cene expressi on st ens: g nat ur e

the arithed$rmelepd & 598 r?omgosm ME&PH QWd@fnp W pree gatuon mixture, or
Hoefifokiesn (uates fpr, or idtbnddd &l étake bPareggmall n t he
al ter rfmﬂevlﬁe ak&rdﬂ{gdt@rthet tgveﬂf é?qu& @nz?mte ﬂ@ﬁﬂea'ﬂhrﬁmrobtal agent can be

non- human grenome of d
s the aarﬁaﬂ b@foreg é?% Qfémugarﬁowﬂrd‘rﬂe .“Le daf‘é e BigUR Hf&fee”e
l ncl udh Agadichiat enildDgatLishe Ezans gen theCoskotiel agent, in the form in

|c#ﬁv ng'e ta{:!é‘egjstg %’[&qgede Qlcxﬁ%h %le; p\%lu ¥ r'1 glfé’éﬁgg?@}e Qg%ﬁ defined.

rans ene’ na e operab [ i nked
I tﬂeﬂ@gtmtétecﬂ*‘ipaseé@m'é Atleast 8% BWr Ay a?twmeaﬁa Size-exclusion
Sa&srhétbcﬁaph@%wmm oNof A® 0i/5079s @dother MRIQRS BMdaHTents the

| H%E?{?tfoaﬁs %} ?aa %alp dC gh,pJS% %grgdfagrp eﬁ(fea’st g)ég/e p\!ﬁ%%g' GG rmined by

o511 Ons” conpr |
f tésirosihqer oduct of anti m crobi al agent and enzyne i f

desir WWW &e'ﬂneﬁi Br@ﬁgrﬁféﬁ 'I@ﬁhvﬁrﬂ@ée‘ogﬁ F()S IWStAndRS it |§35|urt;h easier to dose
S|

e Co
b0 B A AL GEEE A ERTEETBAS BBt Toriely fee
t hen atdrferigng comtymibating pthehiegrédients. dhe trrh ﬂc@mcdrr@ﬂy wfeds ip particular
C%WRQ?EJE&UQ@M Mnlﬁgnéo%é&%’an& Q@%taﬂpﬁés@@ én'a th&aph Qi t?nof optimising

ranul ates “or m crogranul ates. The enzynme and
tH@a%’?ﬁsﬁ‘i’ Bﬁoﬁﬁheaqes'éeg’é*ff?dt o be included in the
CONPOHot 1herm$6myanbﬁal etd@ bblvévee thel enzyaocand danadmisrablal agent need not

of eF\ %réqt] 1}9«5!\?& b |onaﬁ:?ﬁmé%ﬁﬂ@xr a%d%n\é%beﬁ@ ow of

agente r{hemrqpﬁ'@t'%%m @nadd@ﬂ AFeCyelP ffﬁefé%d @hgéﬁfﬁ%@ﬁ“ Arfpatment
| pekdsdes patdinsdndrnB) s cart BE st ih ghd prrautire bhg®. orExaaphtesediate
O]z:ompcams 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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are non-rum nants, and rum nants. Rum nant ani mal s

i nclude, for exanple, animls such as sheep, goats,
horses, and cattle, e.g. beef cattle, cows, and young
calves. In a particular 10 enbodi ment, the animal is a
non-rum nant ani mal. Non-rum nant animals include
nono-gastric aninals e.g. pigs or smﬁne (including

but not limted to, glets, growin g S0 m?% p
poul t ryeg0iER! ed %’ﬁh‘ﬁ*%éﬁ%‘?’“s&ﬁ&%@‘aﬁﬁd’r B @nde("f??c [RyieHgnes an
budreaiot fob iaxbrmplel haedasoiitb@r pledts oK sthe | fayidess Fabacyaru figeguminosae),
C@ u\éf?esraceg%]dcﬁéﬁ&d&ab%%l Er‘?d BE.RM ot aL 'SH} besh HealSalpiOReal and

and carps; crustaceans
( rq@éwém@i iR feprbiay 315 @@erlﬁ&nﬁﬁmahﬁgfe'an%% PHRY)aNd pene meal,
Theyérecmméged or feed conposition neans any conpound
preparati g m xtur.e, 0 S I
int end%a pfaglFutar etch()dimgnt fhe ng?e%%l ﬂrStFQQFﬁ}ég Erg:ﬁ og%é)gfn regdéants of
t thetfamallyiFakasasd. 619 Qom@aénwyﬁ?ep%n@lf teA® anti ni cr obi al

agent I§ @RothE pr—frt%ﬁlart @miBJﬁi@ne%ﬂltﬁ@bedé@f)l@fgﬁote@fdteﬂres f@f one or more

"o RS PRy ittt Do oo ash S BT o

ant i m@hgbixatplageftegetable wrateit epunes @re @@eww ctnfidvey sggde cotton
agge%da,{dcbaggggefeed or when being included in a feed
additive, are Vel | - defined nmeans that

the prspR2afs %'Pfe%ecja“teg?@g%?mtg@?mﬂﬁ?e as deternined by
Si ze- edtbdrushropies dhegnatogriainivputecse Exaapbeh R tefley@heat, rye,

01/,5 ar enbodi nents the
p%étp@%gék%fﬂ P%eog'n&{ Qﬁﬁ“’%%?o 80, 85, 88,

92,
94, orln g P3rEcEf 99‘59% Befte ths erg¥ie A7 H@dar}ggucrqbﬁfggent improve tha
nﬁl]tht@dal vaine Af avedrimal éfelinéxd e jar tp @roatt @te dng/oattiv aveighigEnusd/or the

erc-:dl DR %:%Bﬁg e, thb whi ?ht nﬁgefs,%ﬂ?ée%rreétf}}e ga%?g{m%r ectly to

repara robi al
agent Ehna@zm ae?éﬁ‘@rﬁ"l”a' rlosﬂalfagéré carf peopdpthiodhe fepd R@npform. be it as
C@"r‘élﬂﬂbl?@&ré Blfgad@:tt ke aum&ruaﬂmw&r&r coﬁ]ﬁnérﬁ!ﬁt}eﬁh&ﬁ €or addition to animal
r rerers arti.cul ar t he ! .
oge[egl 150 A eétgﬁscif api ’@'ﬁl fg 2 d| veﬁsstugh ?quee gou aﬁgs)c{ &%hlg\é?f]oggn;r.nal feed.
capabilh ptiythef aspgt thmpgqsgrg mvgmngagaéat@gg ganq@piéWStftﬁélse in animal feed,
d@t?dhra@gmﬁlfalff@&:t andHhinfPleed Q(ﬁiﬁ“&@:&'g%@ﬁlb(é@' f eed,

Eg}l\evgﬂgag ﬁrgfn tg?“e ymfztanﬁﬂ{; 7 1r3|%|t'o A C;F:g{?gtbofgiae d g eeefgn:mal feed
endditives ofathel irgentiadl dortiio nbleas gas fag-soldtieevilgmép ancﬁ@n Qi Hﬁ%hwe water
b@o (3 vidrldesh - basdst &(nettl%cé mfﬁerfa? ‘é‘l%/&%btlo‘r@l@@t I@hsﬁ %ﬁé llnMcrb Fhineral.

treatment  process of prot q? s % ? d X
used |FN”P%e°pﬁP‘@éu%eﬁlaaﬂ't@f'“%?f’éenffr "HrERRring, ﬁeﬁpactaéo enolds sue
c afpastirbtons astahthasarfdeaen atohd corpsuras; spabiisary @slygrisaturated fatty

acé’s pe%?tﬁggw(ge;{%%ggﬁ%n%ga the feed (or 35 used in a

at men egree of purity described
above Geefies afcaidsolble V‘EBV‘%‘f ast Wil as BpaegRipRARIS BFD PRk O'Rg-called
aplehii iGeRH Ar ad@RRAto PE RRAMARIcQN matib lirfeedls dis edially separately added

aguguﬁdflegcg EttRer(ér%)these Er{p %tﬁpqvees w?fe% Jﬁghe%n\lvgnalrhieiﬁggne and the

conpri ses r ot el _
f pogim ¢r@g€d| et efrie m\@@h@alls gn amigypl f@%@éﬁ*ﬁ‘t“@ dPPHIC8: from
g ant ]?Th@ffoiib\btﬁg Erambh- é:&ﬁjsﬁéma%dpﬁe@@mﬁbmaﬁbnents
uci f eraceae aceae aceg I
soy b THERP PR IEHTS GRq" = SR REalo s S ygmn K.
may. dkeso Konpri se an ani nal protein, such as neat and
bone nB@khpies 8 AR RIubkiViBmiAEale. vitamin B12, biotin and choline, vitamin B1,

vitamin B2, vitamin B8, niacin, folic acid and panthothenate, e.g. Ca-D-panthothenate.
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In a particul ar enbodi ment, the vegetable protein

derives fromone or nore plants of the famly

Fabaceae, e.g. soybean, |upine, pea, or bean. In

anot her particul ar enbodi nent, the vegetable protein
derives fromone or nore plants of the famly
Chenopodiaceae e. g beet, sugar beet, spinach or

gui noa. | es of vegetabl.e protein,.sour

" SretBenol iR T S SIS (O DR e SeBid, anc
cattlaage. Soybean is a preferred vegetable protein

sourc e&xa&l@?& rﬁ’ﬁ&?o'mih%ls Qafe c‘é@ﬂﬁt &BE&OF&% QheiQiumour C es

o oL e o e e Do Rt g o o Sres
patitid, Guthass eatrdhiceaot,, dotdseheaewiveacaindicdsapentaenoic acid and gamma-
aptdm grpbi al agent inprove the nutritional value of

an ani mal feed, viz. e.g. the growh rate and/or th
wei ght EXxgapigs @ﬁeeyaetrvemwenfgééﬂa%r%%ﬁ YA cpemigals pyRh as Sperborate,
Wekghbhaef, drngeciiedateatt eetyaies vact aswei ghitasgain)oxydenese or a
enzrger{e and the antim crobial agent can be added to the
f 8EFHH® any form be it as a relatively pure product,
or in Amdaiineldged opinperition Reaerdigrp Siemmestion fee A gage Petein content of
a@gighd @Ry, tRd AHNERore &ihphifRht IdastCone ieRzyihd€anti @ATMiBbbial agent of the
ani mal feed additives, such as the so-called pre-nixes

f §M°HAmal feed. In a further aspect the present

i nventGrode peteit Bscatcolated mpoBtragkoIfd) hotipied &y ianfagial fap. ie. Crude

f ertbin (FYED ARy Pk @5 'ﬁ'\%Qﬂﬁo &N gorddnt H‘%‘etefrﬁﬁéii A KBl method
HE P er OB Al OBRAETSHS BhAaP AR il e ghiC b dnavica

addemis¥esadingtdn®@dynvent i on contain at | east one

fat- Solh %3&3%10}51% Q%o%g}eﬂp q{eoefnm%! fée@%%‘lp&ﬂ@n WBIhE linvedn contains at

sol | east one trace m neral
alfdFioRneogEF iR PIOYPInagr TS oTraon At ey By £higgn animal
OptdigM alich sk aRd: @dGiohd Meal iangoerlirandas typieallydrodroanduntof 0-25%.

agent s, i %rther%ﬁfcﬁl?%r%?odﬁ&é%g th%sanpr?a'i ?egﬁ%ﬁ’n%&g%iw of the invention

ast axa t
PPyt B0 doains: prgiary0-804c paighumy s QréO"@Wa%nand/or 0-70% Barley;

Q%H@&aﬁmoa‘w %ﬁd/@r&)-a,obﬁ@wéén frabr arid owadaikh @84 HNERr 0-20% whey.
vitam trac m nera

so- cal 'Ff}éfa ’ G“o‘?(t)'3 ‘fﬂneerﬁ >s? ®iMi'eR %ib"&d fa?)fﬂa?zéld}f ?|(n8ﬁ%?] etE%f’] gPpelleted feed
f eplcalintiey edlsd fardistiifsraeeniagds s aiffigisnlaanapnis e gpeentdl yitamins and

adgeds 5Q dib& 5&&@&1 Eé ﬁw@%bacﬂfeaﬂoﬁ@ﬁﬁ trCeOJEEBQ@é ﬁ'z'q@ébtlbb( PR:8 ,enzyme

when enrijched Wt al

AER S GITHEOR UGN EPORE SPEY AR i Bt T Jecte. 2 soi
t emidatoens ineivallyTavged béfbrewir niyricg the muxingested; Lavil \Aeliquidspreparation is
Oftyipﬁélg b?ogaf%fr ieNRREnE QQP@HQQFﬁme@ﬁQEﬂy H8mefobial agent may also be

vitamns are vitamn A tam n D3,
|=rtcarﬁ1>rﬁteém Higed WGP PrRX 35 e, g. VI tam n K3.
Exanpl Besohrewatiesar smbotrhentsdftrenivestoar e vitam n 812,

EIGOt 'r]P %ng S’Facﬁ h&?Cell\éb%ﬁmng aﬁl’ash orYé}ﬁ'L@Imc %c@%@nsﬁb& I Bom prises i)

Ca-ipt p@mﬁm@ﬁ*q@%ﬁnée EUCBQJ“EER af’ﬂi'ﬁ%ssa'éﬂw!?tid&éber}?i"ﬁ%?Sé'lr‘% ng mare than
MDY aNASG GcidZ IaR€ b) Hlaﬂiiﬁ@ ant(ﬁrﬁ@@:ﬁd’l activiyd iaRii) sSek@tl nuneicanid sequence

cobal t fBGr O | r al
h LGRS Fod &1 & ﬁngna first nucleic acid
pﬁB%OSHS raaseﬂgﬁrae pr%era e reco 8
construct, and a second nucleic acid construct, wherein i) the first nucleic acid construct
comprises the first nucleic acid sequence encoding the peptide; and i) the second nucleic acid

construct comprises the second nucleic acid sequence encoding the enzyme; more preferably

-35-



10

15

20

25

30

35

Exanpl es of polyunsaturated fatty acids are C18, C20

and C22 pol yunsaturated fatty 5 acids, such as

arachi doni ¢ aci d, docosohexaenoi c aci d,

ei cosapent aenoi ¢ acid and gamma- |inoleic acid.

Exanpl es of reactive oxygen generating species are

chem cal s such as perborate, persul phate, or

DSRS0 PR ERuS D R A PRSPt rack: s

cmmtémmlmmem@m td thhthei sevendt nuolaichasls! sequensdeencoding the
gLn content of 50-800 g/kg, and furthernore

co rises at | east one enz%/rre and anti m crobi al %ent fid

of t heé NYClRPERE CRNFUCLAUBEISPY BISI PRl agid PRANPAEEGCHL @ Poptide as

ni:iéfrnéxgem:vé Nnd msletdnplnh@dc yd seqfiact encoBin@ By enzy@e a€defihed in claim
Szlagly m%ggg %ne JN#@%Q?% ﬁcﬁ.regn%s rt]hgg&re'%fs tﬁ% Q&?é%sﬁf-? B1t B88Enzyme

19f8ﬂthe E?Pﬁ‘ﬁj‘t'i"é‘lsu' wesragssw hgflal ysis 14th ed.

AssocCimkke®Bd e pgdﬁctnﬁ‘g @Ak cAh@leydndaed peplitee 53 Béfi&ed above, the method

V\aczgr!rlgg @% DC)tlvatm% fthe e%grktl)l‘ﬁ‘a% %oster!gﬁ oe%l %@ﬁbeétﬁ%v@m& Fmduce a

I'nvention cont ains at
oﬁ@evetget expgsipg tbrle@nf-vrf@raﬂsrﬂ(ﬁ eaptdes G0F €@ rersvadies ,thyme and/or
abRVeptidkt may al so cont a| n anl rral prote| n, such as
amount™ GFoOP28YS CHPTRRD € T PP Ba Craar g T Roft han 100
enbndiatienbs] a tikwaldainkel f eed conposition of the
' nventplnoeﬂnmﬁ %EI %'d&\ﬁan:oﬁ?r@r@B(b)zﬁ lea@PQ{EQ’ESE& ﬁ@@@bﬁ@i %Hé’ﬂ above,

and/ or 0-70 Barl e @ l? 8, 0 at
of gt o apof W'%@o}ﬂtgmb%ﬁﬁr%aﬁleasaﬂzf/ érGolpg/ i, andror () a
nmeadt cna@nateaindal20% whey. Ani nal di ets can e.g. be

manuf g |t
foed, Ml (% SRpRl ARG RG] SBLRbrh A0 € 190 o o
sEﬁ”ﬁﬁ”@'ﬂ@ﬁft'eaéhﬁl?ﬁ‘ﬂ%o”‘ﬁodé%@éﬁ?flﬂé‘# aRAVé-am ns and 25
M ner & Sandgenicatihe dr plere paitlicagabletf bitesssipg tiefenpyatd 20w shef mptide as
Hef“ﬁ’{’) cies in question. The enzynme and the

TR €00 al agent can be added as solid or lig
f or mulAattiapgasnic Foen-ruaRpanimal g 0k Grodects. f ofr AEPefts d'wef?cg capable of

Héﬂﬂr&@hé e2fglald Befernemtak aﬁaﬁfmétgaﬂob@ m xi ng step; and
ed after the

pel : gtﬂsﬁé’P g‘%mgtl ucéﬂszmgcgaﬂjavﬁlﬂé Qﬁ' ¥ crobi al agent

rray allse dieo-ekmeviopof teawpide and fikreehzamelias idofnedrabove as a tool to
n%vé 'the%ld-r&%epeaﬁo% aR@bitth P&k o%ﬂﬂﬁé&&%ﬁ %c&?‘forriyhe

i nventi on: reconbi nant host ce ITE%E ng at least .
one. nU oI COREP PO ) HHF R pAPLEL e P tipg SO
nuod &hico addxl treege ehe eeptite paienipnalopeip! wWikesin gldeast ol the amino

a)acu? AGR U&a&)ﬁl pH&dQPth@%@&d& B%cﬂ&p&n@m 40 Daa‘F}ngrSE Rk rb})referably

havi ng antim crobial activit ¥ 1) ‘?
nm@weﬁﬂ@ea@ﬁ%t@é&u@wéw"&ﬁ&%a ﬁaeeéw %Hi‘?%m'”ﬁf’% PNy
t he r ecpdpitid) arteritskolaed, wheremptt ieastsH08 dfitifesdminuatidfesidues are D

agAsg)( gn cii“%qﬁ%@ l'é% wh@r;aqttﬁe E%ﬁg’éqgas%g{ o%' ;ﬁ‘ot@&l'orq activity, as well as the

rst nuclei'c acrd construct
cmﬁ@éggﬂlﬂ'@e'ﬁ%t nucl ei ¢ aci d sequence encodi ng the

pept | daemeta&@lfok iddntiiey a&ﬁ@t@dﬂdn Bé&zb@b&n@@h@l at lensitd DI¢Asp) and/or E

c secand nuc q .
z(ga rrr%e hoﬁo?ogwpa?i eelxr'BaBrowg ng g? %rg rl*e E%) n%c? Rngcﬁg&tlﬁrg candidates

c@mprﬁlomﬂﬁ@ﬁésn@ AT & B) m@na@ng:@ Rsery eﬁ:&mf& RS Eds W@prl&)mg a first

t BRATdehSdncO Ut RIng Aedefiber of the library of peptide protection candidate and a

second DNA sequence encoding an antimicrobial peptide; ¢) transforming host celfls with the
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sequence encoding the peptide, and ii) the second

nucl ei ¢ aci d sequence encoding the enzyne. A nucleic

acid construct conprising a first nucleic acid

sequence encoding a peptide as 5 defined above, and a
second nucl ei ¢ aci d sequence encodi ng an enzyne as

defined in claim 1, operably linked to one or nnre
control se uences at direct t X

iyt SR ARRE D Pt G e ntp B 1o S8t bR speressin
Aoftet boid chastrugs; atl estinragng, hed/erayimingariebitthef telaristhemegshost cells,
dgéd/&e&t:ﬁgﬁ%\hﬁeanc}lﬂ arﬂﬁi Eg‘o%e 9@@3&' ahifroblaP perfhibd; tén‘daé ihtifying

reco descri bed above t tep b, 1
pp%qglg% érogctlo]jozag%fiﬁéqsmcgrwhee ('J'Fﬁﬂ’ip §IQ%A fcﬁlg&r%hagpﬁlgmgﬁ%s ep b), for
t h&sﬂﬁﬁitlod eaf a abd célbiccordivg westemg), telidts dnay inweassd vability phide host

%lt Iagcﬁc:r @ ES%H y%r (fo giuﬁim%%f bgﬁtl va‘ﬁ(n) eég@-r}{g@d a%ﬁlor analyzed,

imcro no nore
aew@mgdﬁ@tea c&l %%W%lb?sea IProffeen Pwadea?ﬁtﬁ%ﬂb'ef SRR ey By suoh
cenrpedsing (a) at | east one fusion product as defined

above, ThE Cr}vergt%og Idescnt%etei %ﬁ& clg H\%d EQ‘E!H EQL FB'b@ i%hécﬁms&lge gy the specific

and/ or

( dnbeimentse herein mlowda@@centn%? @mbowefﬁ%uaf?alﬂteﬂ%% 2s llustrations of

C QARRP kid-a0 ohﬁ‘l&'lrﬂ@nt@n C/(ﬂsjrdéi{mpaﬁléﬂt %hﬁﬁocﬁrﬁmséﬁk’é iRénc20 td Be within the
gcoagfok %B |n§%18%qyd:&e$ I\ %Ué‘,enﬁ? Cu:a ons hfe ulnsvleﬁ%npﬂ %gclﬂﬁotn {0 those

c alpmiplasd géscabeg hersisi vilbbectroe arpzsﬁn’éo éhf?@ﬁ thitled wé‘pﬁ artfeomy e foregoing

deﬁﬁgtﬂoﬂeﬁcﬁmﬁ'catr@né E;erﬁéﬂaeiﬂﬂeﬁded ﬁ@ %EEhM%Wh@@bd’&' of ttQar appended

products, or elenents ereo| ﬂcldw {%g 2 0

t Ramenlp Jiperasmy CPHE ﬂ?ﬁ’(‘?sa%t daglogtit PatheBavisTe pgoge

the fusiions pfodided a@scide hiered tebdsapsims ahiwrigh dreégorporated by

U§$”8% %gﬁgpgﬁgﬁégon of the peptide and the enzyne as

de

ove as a tool to 25 inprove the yield of
the peptide and/or to inprove overall production
eggﬂ@ﬂys In the reconbi nant expression of an

|n1cro i al tid ng no 0 .
P]edalgc ireg§encF H% meng etg fest?ag%rgég it ecg,pP % gtl qggg flg'rn{?we various
mﬁa@n@rmpra&mdlseqmoys@%ﬂ@fpr ¢sgnt %mrﬁ"@ntaﬁ@ﬁd r es i dues

conprised in the peptide protection domain are D

and/ or E; wherein preferabl t he peptide protection
dgﬁﬁFﬂeéﬁ@ﬁﬁbggéﬁgﬁﬁEFﬁ%@ﬂW{yand 100 amino acid
r eS| durerss. asS4y |Ap¢rtquarlyjeaefqbfoeéﬁlaﬂlhd the bstlicote activiesfélomispirin and

&?ﬁ{zba?%/%r;’&e @{% mﬂ'&?ﬁb‘ﬂre@‘é dR9), Qqﬁ%u%%%odéwm’fws

erein has peptid
pr ot ectiedgsleged tajget pactera, o8l - C%sﬂplci%e? 058% 1% Es pith ’h C 6633 (10°
n'd@br@' ©rnasd dmtsA(CFBI) hﬁﬁﬂe faGded @ert inf wi m@ieaaypﬁ@hﬂ;@t(n%nlow electro-

pég{ffmgﬁigg r[restehggg% ttca% 509 ?csth E:()’L}ﬁﬂ oﬁ]ﬂgaﬁ{os;ﬁate pH 7.4, 37
oflegreqst €dd hprsmpeewmwa%mﬂéﬁl@amé@ % §§Ga@nﬁ?tp Sighy( Bgt:ton Dickinson

| eastarONe). DE\ ANEHOGeEPunbher PR P@EdH M@ pandhi thieariy t8é ublNAay agarose

constr UCt

ORIt PG BPaP) SBPC T ROy By A RO ReR scivty
awelreaaddscetodh@h@Wr@ewemcéatea?c@meng Cder ameuryiAOrayBiay| (LB media,
PeRY] g Ghs bERRPEPIIH 49 HOBhateCld Beubhleh diétBignt 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-Dimethyithiazol-2-y})-2,5-
diphenyltetrazolium bromide; Thiazoly! blue).
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-36 library of DNA constructs of b) and cultivating

the transforned host cells to obtain expression of

the DNA constructs; d) estimating, and/or anal yzing,
viability of the transformed host cells, and/or
estimati ng, and/or analyzing, the yield of

antim crobial peptide; and e) |dent|fy|ng pepti de
protecti on candi dates whi ch when used in DNA

cExaPRlack Use obarenegingslostains 9y fheffaﬁpresswéﬁ@f‘tw’ﬁéﬂ Frpoents as

pﬁnca,sm.sgod@ellﬁgaﬁqordl ng to step c), results in an

: 22{ zg%gag l§/v| ewa“n's% X'gp?rﬁll[}lln% r”% P%ﬂt:de whuf;h %@% Inally @Xolated from pig
e gtastint @dthe basd @ rntamadly @dhivity @eefbwtim gettab . erB@z/nhenagm B849-
W@lﬂ“@gﬁ a TR OhAGE | 9% BEPRBSIES Q%ﬁds@@b)lf &he mgﬁiﬁj 39 amino acids:

2%%h@ﬁPwe"%’ﬁﬁPFEFP#E??EFF%QB@IF%EP?’EEB L) the
speci fExpresdith efdodichicrbiat seftidesclika edj. A3 See dhclusipm dedigsh baseproven
e'&?%eﬁ*& m?'?(%a%o I Rat! 44 ﬁ&dc%ﬁilp@éty' Llnlzlé’rﬁ%cﬁtlﬂ PRSexBlrimer €Y ETeBhiuate the

ects o e I nvention. Any equival ent enbodi nents
AFE PR BAEEESE 54 451D arfoe Perliispraiegion ipfpiains of the invention.
i nventirersliohing @edn cutruas deroskdt irct ipeN% befexprassion vector system

| BYEERSll byl gydgehose - shown and desor bed

arer%t to those skilled in the
aPHMBPBm t kel PF%PS@%l ng descri ption. Such
meditreat | @esprpes@al so intended to fall within the

S%ﬁpﬁ?d}f tFE Wnﬁ“ oDlscI o?L;?'%sgl(ﬁgﬁn'ﬂﬁoc :f |O];1| tions

WPHM38®nt r 661-EREEEDB(SE IBING: éﬁ@é’§38t9éfcb5|9t% BRkrei n, the

di scl o&dinesn RkolvMy ﬁébrr%hteofl Kb@d%fe%ﬂf abm&a&yzhatr@ﬂ(ecsmﬂ@q:nbrﬁbte the
their entiret CGenper al

A6 S3 BB PBUR O SRR P TR TG P o

v &reipglis1b+skaad@ndegareysemol s enpl oyed in the present

exper 'ﬁF%étT%Ln Rsltne 5?4:@6‘9&:@sé'querﬁ%%ﬁbﬁefn%'{ur@ﬁhwb&ﬁ:@@ SEQ 1D NO:
activity g assay Is particularly useful

a§9aying the antimcrobial activity of Novi Spl rin and

25 PR3%R lt\tsp Prs) bapeODP N(AspAspAAapasp-Bfo) LEmCeriDeNOal 101), and

sefoot o Pu PR P BEG 1930 (g g o pestee

Bpromwmomgmmf@@ BeZat '(“{FOBO”COI ony formng units (CFU))
were adsletdsit@y)lR af exafpdnses lidygr agar as aot(4 Ydteamon domain of the
el ectro- endosnosis agarose, 0.03% Trypticase soy
b"8¥h?™10 mM sodi um phosphate, pH 7.4, 37 degrees Q).

The s (Rseminanh PR dswire tetsfaeed mtodtsohairrrIiptRetEL1-DE3 (forms

sholRegteN ble kinB mxggsin&bme wid levaldsted tﬂnsh@eiPTG induction
a@’é F oS Rt TR e eeliRE Py Bam 970

expeebte @58 asesolvipied tarftHMA0Rr B titheacthie vixpigssigre r‘e@elam@j clearly

t %o!eB?edh&' t%ﬁstﬁz@ld%’ilﬂ@ﬁd%tc%%p%d Wc@w@ﬁ!c%eﬁm@se‘ooénd&mm?o and by
ho Agar) was poured on

té‘ﬁi‘sﬁ?ﬁﬁlpﬁwéﬁ%sﬁ@p%‘%to Cﬂ%ﬁS’H%{tD é‘&“ Z)Q/er ni ght at 37

degr eets‘teflexpresém | the cesoling fus@e tprodutty cwabe skeavedaly treatment with a

cleqy | 5&9 5@50[5'?9) LfhBre g@rde anb%fc%blggpeﬁa%é FegUR i€ adfmicrobial

counters aln addi’ ng
(8<{W; 5- Di net hyl t hi azol -2-yl)-2,5- diphenyltetrazolium
brom de; Thiazolyl blue). -37

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

E. coli Suicide Expression System
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Exanpl e 2: Use of quenching domains for the expression

of antim crobial agents as inclusion bodies in E.

coli PR39 is a proline- and arginine-rich peptide

which was originally isolated frompig intestine on

the basis of antimcrobial activity (Agerberth, B. et

al ., Eur. J. Bi ochem 202, 849 5 54 (1991)). The

mat ur form co of .t ol ' G

am noe@l?l eé%’“p ﬁﬁﬁ'ﬁ’% PR ﬁ{esﬂléggﬁ%%ﬁg%%d in WO
( SEQ4BE) shdin p@ﬁ):u!@@mresgﬂ on of antimcrobial peptides

li ke ep.g. hog%ﬁ s &l fs%khb?lb@@ HoEbE® ash BrOMBRcially available from
difficult for reasons that are not conpletely

uRYEPERNdFREAY G A Sk peri ment we eval uate the effect
on t hePlexpisesfssavins Ipeidelusiof plesinitg pPRANG s alpepfor dee export of the

DEHWC%BIé?Eeﬁgg@tb = p‘éﬁplésnﬁc ép@c\,’eed?tE' & fr&ﬁpwﬂ—el?t;ethfe%le;LtQ}é\é A48 allowed

fusion constructs were nad b+ expressioQ
vieciigrack i Bceles mepranet: |7 |Pf5@{?aﬁ?ﬁ‘\§@q”é“\ Freg Wﬁ%&?ﬁb@@'&'e from
PHVBO&N. K& a NEGRRBRd ekirddBitn vedtSldebieRRE AigPiMBGfated, recombinant

Pﬁ%gbexpig'gfmnégglz w%d E@g T%%%%@Q;L\é? ée%%?nd pr]oﬁelns toxic to

65) cokSs rosexprigsdignsad gt e@Mbina reptided Pecks i Bie @Peinge of ducer in the
| §1%WW s @urh NBbwdver, KAMMARIoA 4Pt OFPRdeCpdp@: sEXREIRS&dnOe astensively

E?Cﬁ g'lﬂgg‘!t‘egc kr}%?ﬁ,eﬁ%ﬂksaﬂapsrﬁgagr?zﬁpeﬁ%@llﬁ fs |Qc,ra%§i(?rl| Bont of the
empmm promoter ot wder 4y wedinte SPRSYN @émegwat!d@@rqtﬁ@iraqﬁepﬁ@n Gene |
agﬁc%e%egme%ﬁ@ ®find %o%%%g%g%%&% @&pttrﬁéﬂﬁla&wzﬁﬁ@sl &ay@ fd. plil is

20 65)
( g@@ep Bad,\\@h afdg)ammaﬁad %_Egﬁﬁbégnﬁ sequgnce a?nd recRures tRe Eac(t)e)nat Sec

( GstenGlot inGkrtierGhia-tid meAbRREPITHS sIEBECeduBNddOs reZpd aftes crossing the
e?ﬁﬁgmhgﬁﬁbr%?\%ﬁ@ 'IeQQr&g O h@fkd Qébtlgé’”m %olofesttn&%n Pdite SiHediately

i nventi on is_an exanple of a |inker
W%?quéheﬁtﬁf‘a'éeﬂiieﬁfee%%a?’%ﬂ? siomai n of the 25 i nventi on.
Re conbiita jetie(| easdting shevetimictobahsshtideis drel indedeEB plesmids lof #e pHH

Cg%je? %g E\l@él G(bgl'f?a:bm@lﬁg Irg E%IB‘F PREAs r@duitd iﬂ?n@rﬁ;{)ﬁa&ﬁn ki érﬁlno acids

pressi eva uat e roug

i deétheé\hternam osqtasma&@ (CCA, @Gﬁ J8aPEterakqodet YS9 R t’%@?
| nCr egsRAqig ot aS&hfiRal fdx@MiGRNG tFRIG BerPbhskied, V3G 0E aDEl DDE,

BpPEds RO Re Bl T ae T Mg e emsed by
const rirese Pﬁmwvmesc oagameadd bso PEB s tar sferderPPivB geaae using a
PEIR ¢ 0 forRdtd pha er i %E&IHEWH?PHM@@%I ?e&er‘é@ ARREamBADRev, both of which

construct P sul.tin
e \ﬁ;%g/pe PR39 (wt

F 616y th o e 160 SR BEPRF b acrby e enEfe
weako)ast@ N Oedvage site: DI -P), whereby the

ant i m'ﬁ{ecﬁaRa}ra Hfs'\@‘?e E@ﬁugd '?eétrtcﬁed%h'NEbpér@bX@ll and cloned into the

a%%'r%'&%\%@gs%ﬁ %;}PHnghm %%qb@dic%uoqu‘g%%t éoq‘gﬁﬁ“% el Seffba by oA

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
PR3% resulied 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
guenching. 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: 84).
In other words, the iargest inhibition was observed with E, followed by DE, then by DDE, then
py DDDE (SEQ ID NO: 103), whereas DDDDE (SEQ ID NO: 94) exhibited the minimum
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E. co8i Suicide Expression System-38 This exanple
makes use of the Suicide Expression System (SES) as
described in WO 00/ 73433, see in particul ar Exanple
1. The host cell used is Escherichia coli TOP10 which
is commercially available from Invitrogen (araBADC
araEFGH ). 5 Plasmids of series pHH (using plasnid

pBADY . ow for the export of the antimncrobial
p@ﬁAﬁt'gré%bsF% ‘?‘Héh'speé‘f’?rﬁneggm c space of E. coli, from

wher e Theee pepthedeimesr hahvkrovwsdd te @niplfy eandcteqvdneh thenéve PR-39
cabduhat menbranes. Plasmd pBAD/glIIAis comercially
avai lable from Invitrogen. It is a pUC derived

expression vector designed for tightly regul ated,

r et EAR3Y)pr ot ei n expression in E. coli. This

plpﬁlﬁgll kﬁ%&oﬁéﬁwt he cloning of peptides and proteins

toxic to coli, as no expression of the
ré@é@?@?‘ﬁ@ﬂPaﬂgéiﬂa%%cgéé‘@ﬁ?aéattfgﬁcisﬁé)'9&5’§3eﬁ@e of inducer
in the growth nmedium However, transcription and

h i synt hesi s, can be extensively induced.
ﬁﬂggsr?,?glﬁ)é bgﬁ the gene |11 signal sequence.in
p%ﬂ{wfgll‘w ZRorWocated in front of the inducible

P EQBRIEdatdg Mg fagdgat fcctRAL @t AtaRREs SEQOD Naf. 61)he
peptide/protein in question. Gene Ill encodes pill,
one of the mnor capsid proteins fromthe fil ament ous
pheEge3pdDpPRES)i s 15 synt hesi zed with an 18 ami no

aghider M85 dA@l signal sequence, and requires the
bact S t f nmb
TGP GE T L PR B e BT R The

i nner menbrane, thus |eaving the mature pepti de. An
Nﬁmﬂz{aﬁ%[ﬁd}@bhﬁﬂ site imedi ately succeeds the signal
sequence cl eavage site. The gene(s) encoding the

aRt MR REOBT4ToYept i de(s) are inserted in plasnids of

t badgrbtdatgd Bgsghty emggsyabitakegibabcatatipgeSEOsiD NCh 68)Jase  of
PR39 this results in an introduction of am no acids
MA at the N-term nus of the peptide (CCATGS . The
natidt&b (R E¥Age is retained. Five different
NetigedpHrabasexdnensi ons to PR39 were constructed, viz.:

s st R Dl e e L B 4 I,

st andard PCR reaction using a 25 specific forward
,m@go,wn connection with a general reverse primer

t g&aﬁ%ﬁ?@%ﬁ%@@ﬁ% BAREIRG. the wil i ype PRao

(vt PR39), SEQID NGO 65. The PCR fragnents were
pHéA[ﬂe‘%d restricted with Nicol and Xbai and cl oned
into_the corres ondi n%;sn t@g_} pHH. The sequence of
tﬁé%%%%w #asCy BY DNA 30 sequencing

using the prinmers pBAD-forw and pBAD-rev, see bel ow.

t Eﬁatnﬁ;gé Yl b &Qﬁl@?\% ddadidd g twe}pb&s%ﬁ%naxgaremwmmmmaa

ach of e derivatives of PR39 resulted in
aagryey ®y8eH i nhi bition as conpared to the inhibition

of wt 15’18 S8mpi HREAEATR exbiRsdidhhadil §dcRfior of twaddieadrit \e@timicrobial
rease in algﬁ m.cr.obi al asctlwt and

| H%Ef%e%\stl \PYISREN eapgl P htm ta eas cchar ces cereﬁgi'%e aF P%/ specific

deeanelaind ¢rgnairghi bi ti on was obser ved aI ong the foll ow ng
ser i esNdspirin G10 is an antimicrobial peptide composed of the following amino acids:

KNLRRIRKGIHIKKYG (SEQ ID NQ: 73).
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| ar gest

DE, then by DDE, t

ext ensi ons:
103) and DDDDE (SEQ | D NO 94).
i nhi bition was observed with E,
by DDDE (SEQ | D NO 103),

hen

foll

E, DE, DDE, DDDE (SEQ I D NO
In ot her words,

t he
owed by

whereas DDDDE (SEQ I D NO 94) exhibited the m ni num
-39 inhibition observed in this experinent

the p
five

e, used t

These are

st gy BB iy k@i PP R RS ooe

pRR3% BDOEWER ID NO 103)-PR39 and DDDDE(SEQ 1D NO 94)-PR39.
%m%@cﬁémg%ﬁ&cﬁﬁgﬁEtatc.Cr@.sr&u%EQE’ [he added

cat agc&c&@geg
NO  66)

céf%@%ﬁ:ﬁ%’fﬂ‘g%‘d’ﬁg

15

Pri mer

HH1532- For w.

Byeag G e dloe Ryimriorge of pagpymironial
| BotME) of G8)AMAOHHL533 ( DDE- PR39) Primer pHH1533- Forty:

The PR39-derivatives were amplified using specific Forward primers and a

eneral

cat a caccat acgat aaa agacgtccccgacccccatatttgcc E
: PEAE g o gmggylowng?rﬁanﬁﬂmpé‘éwe%am The PCR

c ahaptacead Ygaingscgabgraagy@ppe gt ccccgacccccat attt gece

| [SVRISE PEBYT P

(SEQ ID NO 69)
pHH1535- For w.

-[£% gt

20 pHH1535 ( DDDDE- PR39)

Pr

i mer

(0 Qteagti\@ccat ggacgat

fébgergiateag

hawrgerccccgacd

Regdimst t t g

?‘ATAAC&%’%%(T—A#&

HapsPBAD- T
P‘TA(‘(‘ (SEQ

;'S}W:IB&S? fwd
NO.__Z1 \

|}_)\_BAD rev

e\,

CETHSRT X ERAAACA

Eoo ?%EQ I'D

Ff\’léﬁ‘%@/ez?"’d 30

SApP&va:

dsleH:eB‘sg anmnemg)lg q

a.o.o.r

(DH‘HIHHE |n t

pB,
Ex
NEHHBERS BElsi on &

lméAD rev

G ALY

&l a
gh —I‘I%%e%exnr e

ISR 260 gy east
551 0n_and _secr

thAB rev

| on of

| WdH@ﬁSﬂ K%@@?ﬁ PRI i

wHER %0 al

pRIPIFBHEERI Novi S

PPAP Fevand

PR39, T the yedst

ecific
aﬁf‘??ﬁ%‘ﬂ‘ﬁﬂ?eél

Saccharony

35 quenchi ng domai ns.

CES cerevisiag

apHid3a57 MANLRRI | RKA HI | KKYG (SEQ | D NO  73).

AGGGGTATCGATGGCTAAGAGAGAAGCCGAAAGGAGACGTCCCCGACCCCC  (SEQ

NO: 74)

pHH3858 fwd:

AGGGGTATCGATGGCTAAGAGAGAAGCCGATGAAAGGAGACGTCCCCGACCCCC

ID NO: 75)

pHH3859 fwd:

USing

Novi spirin GLO is an
pepti de conposed of the foll ow ng am no

- 40
D

(SEQ

AGGGGTATCGATGGCTAAGAGAGAAGCCGACGATGAAAGGAGACGTCCCCGACCCCC

(SEQ 1D NO: 76)

pHH3860 fwd:

AGGGGTATCGATGGCTAAGAGAGAAGCCGATGACGATGAAAGGAGACGTCCCCGACCC

CC (SEQ ID NO: 77)

pHH3861 fwd:

AGGGGTATCGATGGCTAAGAGAGAAGCCGACGATGACGATGAAAGGAGACGTCCCCGA

GCCCC (SEQ ID NO: 78)
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First five different PR39 fusion constructs were nade,

viz. E-PR39, DE-PR39, DDE- PR39, DDDE(SEQ I D NO

103) - PR39 and DDDDE(SEQ I D NO 94)-PR39. As sone

prot eases specifically cleave after glutamc acid

resi dues (E), the added quenching domain can be

liberated fromthe AMP all ovvi ng for nmonitoring of the
antim rob|

PRao- i, iy dbe e AT v S i b e =nd
preionet Hican éu@b@emstaéxprersweves@r prdhney thoBADregially lgailable vector
ERES@ Ghe me%nmbé%\ﬂ(:e?é‘veﬁﬂe%tb@mrs@qf GEng, %ﬂ&{rér@fbrmémﬁa 2 suitable

lates used were those generated in Exanple

Déf”i‘”@/%fﬁ VHCHTR ”Fé’ﬁﬁlpgf;é“mﬁi’?"her Revpri mer pHH3857
( E- PR3Gi}tinptHrdbh83 Litrpinkid e dtefl wiblepBADveigw wepHEB8ER! in each of the five

( B@Eﬁ%%%saﬂ?%@%é&%ﬁggg%ﬁdw Vﬁegﬁﬁgﬁﬁe\é{?d %?@1%509&881' the quenching

D@Re@famqﬂifsesamwmm@w%f BADIREERD 'a@%%lthe effectiveness
(DDQQE:@’RS@)% dﬂdﬂl'|3E535DEpHPﬂ$%1 ohat pBADDEEWo BdddPiwieresbserved in

A o AR o e o R A R )

( SEQ |The qqmplesnﬂl)at ggrpcgﬂ_@%gg shwd distinct bands of the antlmpated sizes on
A@Eﬁé@ﬂé?%

M@%@W@&&W&W tected

C@@ny(s@@zdtaﬁ)tsmt wﬁ@)anqu,{eHB@ﬁ@ﬁmmtrobaaQ@:twaty as described in example 1. But

AM&T%IF%%%M%% %WQ&%S were
SEQ | HH3861 fwd: AG
G@‘?ﬁ&"f‘@é&’ﬁ&iﬂr‘m@& &éﬁ&@é&m RIEREICTERERTD s

A 30 1e8ECENeSEpnEDadNEscrib8) abdli, flitter cestrlidts werefmade P@Rst and

f rf%:gg":t?taﬁovyv?oﬁ %atf%\‘gc{ow Ex%resgsgr?taﬁd cLEioWok BheChitinicdbh ¥RRke. The

info a yeast expression vect or
sué’i*?%@”%tﬁiétst‘f’ﬁiﬁ%?féi'%‘ﬂgy avai I abl e vector pYES2. The
f ipwAsEkar i vatNovesiwsEe I eo: f3)ed by DNA sequenci ng, and

te ﬁﬂ%e%r rm%DENOQISﬁHY?(%‘Eb%'N% 73)
pHH3866: DDDDE(SEQ 1D NO: 94)-Novispirin {(SEQ ID NO: 73)
pHH3879: DEDEDEDR(SEQ ID NO: 104)-Novispirin (SEQ ID NO: 73)
pHH3880: DEDEDEDP(SEQ D NO: 104)-PR-3% (SEQ ID NO: 85)
pHH3883: DDDGGEEEGGDDDP(SEQ ID NO: 105)-PR-39 (SEQ ID NO: 65)
pHH3884: DDDGGPDDDPPDDDE(SEQ 1D NO: 106)-PR-38 (SEQ 1D 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 empioyed, 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: 85) and the quenching domain DDDDE (SEQ 1D NO: 94). In the other
construct, pHH3892, a twelve amino acid glycine linker was used. The plasmids were
constructed by standard molecular biciogy methods, verified by DNA sequencing and

transformed into yeast as described in Example 4,
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strain of S. cerevisiae using a PEG Li Ac protocol. 5
Di stinct bands with the expected nol ecul ar wei ght were
observed in each of the five cultures indicating
expression of the peptides. Again it appeared that the
| onger the quenching domains, the |arger the anounts
produced of the antim crobial peptide, the
effectl nes re nglnthe order E < DE < DDE <
Hé%gﬁé% %B@an@ ‘wer e observed in supernatants
oDDjbéagiGGIE(B(BGGEWRPH@W@PEBW%LPBRlﬁgﬁFBP%ﬁﬂﬁﬂEBUt

antim Lepepihde)sy: 10 The sanpl es that encoded
PR- 39 pq—{]owe% glastl nct E)a

nds of the anticipat ed
DD e GEROP AGE TR B DT BF B Che e BTG LB RF
Anal . Bloasdepertent, tradg&mants 60cackpf e thOco_d!athestWecergmwrt ih the yeast
t%rf?:%&é&ﬁ%@@ se@ OH?@% Ql%d@n{ kggs{:\%gliyt@g 2 6 gbl? %pM%SHarbor

In a uerna ant's ana
A RorALesY GBHTE VAR Wi ‘P%F < SO T BASEO-P R R TS 2559) Spppiemented

afufie E%S@@ﬁéeﬂb:hcpmg%teﬁ hhﬂdtﬂ WeAER A B5CD PRI3NGyE. I sbbs&natants were
Ht imcro

ar???éedsegm naig:ge o%ﬂ,'] ar | n Zong ghe manul%cturer Ylgﬂtrogen

zone
détrzbbe A, HS&ont r ol sanpl es I'n t he sama manner as

descri )Qlefguraéelgtyrﬁatarﬁté‘ E&Mﬁed@ﬁ&ixé@@ﬁ@ th\é’earpSarQﬁdﬁd 'eﬁpe)é%@sdize of 6

and found | ow fo XPressi on
S BCh P GRPISFS PIRESHAIT FIPBDRH PIGBPS e o AEEre Ol Tger wei
C ONMg| 6AECOBDNBTEE231Ba fredpbaimelng: pHH3864: E- Novispirin

SEQ | n the
g\lo Q7 3@% %ﬁ%%;catheW%%@Par%emﬁétéﬂh:{} :dgbal('\%z%hk& CSh AMP

| BNee qmyhmqoﬂq@s’ﬁemfeﬁmmﬁéﬁ( SEQ | D NO
104) -Novi spirin (SEQ ID NO 73) pHH3880: DEDEDEDP( SEQ

EtERe P B S ¥ e gey B U o )

25 pHHEE&S%amDDICERBBRPREIDENSRE®, B N{gret;gr@t;gm PECORW n@gp_t(actena of
| DpNehte %ée enE%ﬁéTMd%uﬁér B ktinkidr bl bERIasY, 8¢ RBEEpBRIWeeN

t he quenchin

oot 1eh BESF eurecogheon DR (B RO e PGP Lo scs
beg-aeen SEQ IBNNONE cif YWD 10/75243h iade: a) 30 AntidFunh@ Peptide (AFP) from

q M@&?QI\L@% SLA1ERE NsEdMD :WV £en Wd WG 54508 r(ﬁ t5§ rtﬁ@taﬁtﬁmcr@ﬁlal peptide

e&gyrﬁegggd %@ggvgﬁxﬂq? g%;nbar%fﬁqal gep’ﬂge S’?’E@?Z g Ilgg ve 8{' 8IS patent no.
utambz Ziggvdsheadal qah anseiteeicadeny wito tied d:mmars;memectl resistapbe pére cat into
%%qocgtg %fn igeeaTroanoﬁg 6 SRN5d gdﬁﬁﬂs’ %"Iglgs%gt%ls hadl s?rh:g @Jtsed was

was | nsert t ween R-
( SE(QFM@SN@ein@B) stepivgesigeates @ RBIRRHY( ad@ﬁéﬂﬂ?“@ﬁ@b@”@@@dﬁ“ﬁwe of
NG s @4hs. strlmﬁ wm@ %ﬂare s deaﬁb&ansts&shggm bHﬁSﬂZesaa Howedf e fusion

c Brr?getmrs ﬁg%Oé%r%otXCg nd b abodg we:%%&r%gg %Ba t}-wr c%it@ %lso géswer e

nol écu
verif i d¢ elexyresws @é@mterv@sw@ AN prpwatﬁrsfrw r?@@*lqsmr@y'w@ﬁ%meﬂs in

a%orﬂ%fﬁﬂfe'c%@lﬂ\ biBmE AT Be MRNAAZaHNIEERE neMERN BadNCE thuringiensis.
IS GRS RSB L B - PRESE OB S BB B e

P 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
beiow primers 1 and 2 with Sac1 and Pst1 tails:

Primer 1: tatagagctCCATTGAAAGGGGAGCAGAATC-3' (SEQ 1D NO: 107)

Primer 2: tataCTGCAGAATGAGGCAGCAAGAAGATGAGC-3' (SEQ ID NO: 108);
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pHH3892 (SEQ I D NO 118):

DDDDE- GGEGEEEEGEEEEE- RRRPRPPYL PRPRPPPFFPPRLPPRI PPGFPPRF
PPRFP 5 Two i ndependent transformants of each of the
two constructs were grown in the yeast mninmal nedium
SC (see p. 174 in Methods in Yeast Cenetics 2000 A

Col d Spring Harbor Laboratory Course Manual by Dan

Bur ke, | SBN 0-87969-588-9 / 08796958 rhe) P %(%e

with 28 gl desinggairhel e meciais ider o8 aW?SnS °a§ "prg Bacillus
3 lidmyisorm T ET U pEBN)atiant teWeRdragheart wesified babebvapraieyzand 4 with
0 [ el s as recommended by the rmnuf actur er

(IrILSt\?l ?d;cl)iﬁéeﬁa'% 10 Carl sbad, CA, \ﬁ) fou

super n%ﬁwﬁﬁsta@ﬁﬁ@%tﬁ%%%@%%ﬁWdT&T CCRT ft‘h‘é? épﬂ%%‘? EhOalid)
expect ;admuaemotrﬁec%wﬁmew&ma@mqm@w (SR NO: 110);

pHH389 1 e I

wei ght ! Aﬁ;ewggﬁnﬁa‘%r’é&ﬁ’gﬁﬁ %gﬁ"a péc‘télP yAFPTtStequence
r é@@lepisieis ePSIat @ofIEEMPIHN: 1) Wi Nh%ﬂgeé]t*a@”t?ﬁb

t r ans| @ihep Babtafigti RIMpEChetrBeenct T3 AdRY Il Roand) t he

guenchj rote tio e

e a0 AR RIS S SR P PRI i e
Thiusleetidand 36- 1289 f SIECADMND: o4 estipNess'sAnd Wi dailsand

secr etppn; b Qe ?Wﬁﬁ’ébéﬁnﬁﬁ&%@f@ -8 (ofq !@N@eﬂfsﬁt e

| yase enzyne an obi e
as fusTf@r{XrﬁFéiagmﬁ@S éb* iqc\g@ fﬁ%wﬁ? Cazﬁ)e“getrgf'ésem%re‘f after
| Yastactide Enyyee digestanBastil |+ Nmnl Dclhe:gatfoorami SCRaamipfizatan @51223-9

2%8%4 rr%F 1$Etgniéf nﬂﬁaté’\@ggﬁ?fn@%é‘r%er@% a B) QFICN% PP1331 2

ept i r om
I [BC primer éf* Wﬁ“@@/ ﬁé@)"p'a%r“%‘)"”t%ga@a{ﬁ? c*r %l a 2. 4R inaly

p@ﬁbﬂtéﬂiﬂnto (ﬁ%&legtﬁﬂﬁee@f GBEGOBRes 2P plabnid(@an Sact M diaghent (the unique
qug f@? enCHn %E(g te%lruppart]t% th%fSagr? ﬁ%%‘éﬁ&k ppﬁzﬁfﬁeo plasmid}.

nade and 1 nserte

| chI or aTh?WmeW'“’r ths jabpvgrrreregrianecagsstte iand et gene fariad by amyE

20

25

30

35

| @Ed—!ﬁzn(%@ daBandiirHRRAFR @fnpBast delidisr Satiitd biksilis WiBe0o®dB.Among the

Stcglgrawp%e&écfaléﬁ%?st%ra %@@%ﬂ%@sﬁa r(oiong wqh h%rcgrtre%{"sxg)rﬁ%g ngI gatsgét{e inseried
s énsint iaveE dend wastiojatecpfind the gwb?ﬁtttlie\nse @‘tﬂtiﬂhwﬂmﬁwte lyase fusion

V‘Afbb&iae'c&fﬁ?e%ctfy'mdsehﬁbném Bact. 1991. p. 4952- 4958)

Both of th ccor n
above I\RétixeePPtégip 8%@@!@3 ﬁykgl?st ﬂré'un?tm P aée Ig?sgtgﬁng 'fﬁ'ésed tr? frame to the
eXplresguone cassieyttee WaR fram Axpy@ilyy gigotess. TheolysiBaeiotdingscreted

a%lncﬁ#ﬂ% %&4. lesr‘f 36§9f dd PR NG 1&%5%% feiAs BMOPBR L8R of the

plus t l'ization elenment fraom aC|IIus
t ﬁerrqchatee(ﬂ% kigal) bv(f%t@ﬂ ths syl prethieg 28 SPSSAGFEE i n
part I CMKQDKRIOARLDG2 68LIAETHS ANSEGHVINALATIFGLKEBAALNGGTTGG

%%’cﬁrﬁﬂv)rgﬁré@&[té&ﬁm%%ﬂ%ﬂ%ﬁé 7 WﬁDPéI@\F@V?gGTKGELK
Nno sequence |

RIS et ‘é%BGQK@rNGIE%S@Ef‘V@E/%’éfﬁéYWLAB/%BWG@LFDVKRD

| i setyemisivar i ® GIWKEREVLASBO DN YNR B TFRVWEN RCRYE 5 oRFEFG HI YNN YF

?,2@(/5%éﬁ\&g@%ﬁ%ﬁfg&ﬁé&%%%%ﬁ%ﬁ@QM%V%WFWG%TSTTW

t MFAYAYEL GRABAREETYPG {SAQ GICKCYVK
PHOPRDGAKC b QAN BE %‘Mﬁ%ﬁmﬁ%nﬁéorré%@shdlo SEQ

R T P e DR

The N-terminal signal peptide part of SEQ ID NO: 112 (underlined} is cleaved off
pefore secretion of the mature fusion peptide. The underlined C-terminal tail region is the AFP.

The mature pectate lyase part is shown in italics.
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l'icheniform s (ATCC 14580), viz. as the PCR fragnent
anplified by below priners 3 and 4 with Pstl and Nhe
tails: Prinmer 3: tataCTGCAGCCGCGECAGCTTCTGCCTTAAAC 3
(SEQID NGO 109) 5 Priner 4:

t at aGCTAGCTGGATTGATTTTGCCGACTCCG- 3" (SEQ I D NGO 110);

(d) A synthetic gene containing the coding region for

the AFP sequence (nucleotides 1066-1218 of SEQ | D NO

111) wntthe RPISP1- A BdciivE ghbtiligstialn theppgcipga lyase gene is fused in frame to the

t M%S%IQAW@@@%H@ SretdhER: JalreNGhargdBamic Ry dsPand G10

t
Y I T T R
SE@s Ientiia] add Apjonband okthe |coremusmel (63 kA uygunnmﬂuthﬁequit@e broth on an
t &l RASEGIETATCOGTATTTCTTAATG 3' (SEQ ID NO. 116) The
t(grz)e Y UKAIREN ﬁL@@EgH&%F%&E}AALNGGWGG
d IEQEBITWMT”(CFB@[UAALNWBMNTPMW NG YBRINGBA SO VRIOPSNVSIVGSGTKGELK
a'ﬂ?b!K‘?Wﬁﬁ%fﬂﬁwﬁﬁﬁé\?ﬁé’Gﬁ?{DAP&B@Pék{WWVDhNELPlﬁ.éLWDK@W%’BFDVKRD

i f
PSSR T BRI RSS DRDN e T v A S LTS A GEa I
| ingaDl @SBl GAFRIERRLFENAKDPIVEB) Y SESPCRIWHY SENEF N ST SMPTTSTTTY

Nisd Cilstasi el cle WA%LQ&R%% CRPERRRRAR A A DERAQUE

e uni que
 HNMREABADAEAVRFESFABF ORI E AR B G (THHDe G 1a)
in pD@@N@Qm!ﬁbﬁ&@ﬂaﬂbeptﬁ@@arﬂk@ﬁéﬂ rdad}/\foft BEQ he NoViE is cieaved off

e essi 0 sette e n ed

< SR lreadioned T e R e e SRR RpL E T e BT me c10
Baovi$Hirins Treuhative ipsclBEOEE paftnipshgwo h@ta'l@OTf@IﬂNfrfmﬁWéfrﬂoﬂ giponding
r 85584 AMkot 113RSthO PERAY-S R LML BNAWa§Her BESKROID 1901114,
expression cassette inserted into the anyE gene was
i sol ated, and the gene sequence of the inserted
pect at e Iyase fusion peptide confirmed by DNA
sequencing. In the PP1223-9 Bacillus subtilis strain
the pectate |yase gene is fused in frame to the DNA
sequence encodi ng the AFP from Aspergillus gi ganteus.
The fusion protein secreted 25 from PP1223-9 (am no
acids 1-368 of SEQID NGO 112) was identified as a
maj or band of the correct size (40 kDal) by running
the culture broth on an SDS PAGE gel:
MKQKRLYARLLTLLFALI FLLPHSAAAAASAL NSGKVNPL ADFSLKGFAALNG
GITGG EGEQTVTVTTGDQLI AALKNKNANTPLKI YVNGTI TTSNTSASK
DVKDVSNVSI VGSGTKGELK 3 G Kl VWRANNI |
RNLKI HEVASGDKDAI G EGPSKNI WDHNEL YHSLNVDKDYYDGL FDVKRD
30
AEYI TFSWNYVHDGWKSM.MGSSDSDNYNRTI TFHHNWFENLNSRVPSFRFCGEG
HE YNNYF NKII D SGI NSR MGARI R I ENNL FENAKD PI V S
WS S SPG YWHV S NNKFVNS RG S MPTT ST TTY
NPPYSYSLDNVDNVKSI VKQNAG VGKI NPASEATYPGKCYKKDN | C
KYKAQSGKTG | CKCYVK RCPRDGAKCDLDSYKGKCHC ( SEQ I D NO.
112). The DNA fragnment corresponding to SEQ |D NO
112 is the PP1223-9 Sacl Mul DNA fragnment of SEQ ID
NO 111. 35 The N-term nal signal peptide part of SEQ
ID NO 112 (underlined) is cleaved off before
secretion of the mature fusion peptide. The underlined
Ctermnal tail region is the AFP. The nature pectate
| yase part is shown in italics.
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-44 In the PP1331-2 Bacillus subtilis strain the
pectate | yase gene is fused in frane to the DNA
sequence encoding a larger linker (a stretch of
CLA@ﬁgatively charged ami no acids) and GLO novispirin.
e fusion protein secreted from PP1331-2 (am no acids
1-392 of SEQ ID NO 115) was identified as a major
1. bapdsebs 4 B6e6Rh heSke ﬁ]'stg@reéfn;%o A%P@éx})regé( orl 4BRLRAGNiIEBSRal peptide, wherein

culture broth on an .
the PiJEEHIOrISHIR SN S TREATSS @E‘WPFBM&%N@W NESIINEE SD KRR Riceast 50%
of thed@nifd=cid residues comprised in the protection peptide are D (Asp) and/or E {Glu}.

EGGQTVTVTTGDQLI AALKNKNANTPLKI YVNGTI TTSNTSASKI DVKDVSNVS

| VGSGTKGELK G I G 1 KI WRANNI Il RNL KI HEVASGD KDAI G
2. | A pebskiar idpminmasNEetesiaspeNde PRIEN sheprgsserheiyarp 1 and 100 amine acid
resid s Y AnbFARNAIXNES I dYkn2 ST INFRE i dUe ETENYNHENLNB R\ eseEdRE Flptide are D

(ASP)I\?RF}\' g@'hsﬁﬁ@&ﬁﬁ"%%ﬁﬁ%mmpl VSV SSSPGYWHVSNNKFVNSRGS

a) proviR N SITPERNde protection candidate which encompasses between 1 and 100 amine acid residues,

and M%PY@%%@ME)J\N@ M PNREVEI B Ok KERARR RERDINGEREREED (Asp)

a”d’qliﬁAﬁEAEADAEAVGPEAFADEDL DPVEKNLRRI | RKG HI | KKYG (SEQ I D
b} pré¥@ringld BY A cdriseudiedrapriging alfirss DIgh adqupeqetenctelingairet peptide protection candidate

and 4%@%61\1&&5&?&%& e%@né b nglérc]’cﬁa! Egptxﬁé eaved off before

secretion o epti'de. The underlined .
c) ragspragi et et e HNArronsy ugtieEbIGDA cutivslinadye siormed hpscell to obtain
exprd¥Biby bRhIBICA adrRirlyase part is shown in italics. The DNA

espondi n t 0. SE 115 is the
o estp AR TR SRR s bop L R VK Sy Tt and 45
e) iIde@LifiniyB pertide Tinteclimesandidate wirio weniused ip @ MiNAdwnstivct dgeording to step b), for

transfo%ﬁﬁpbmmst&ﬁﬁ&%ﬁﬁg%‘st@ﬂ; afés@f%tlriaﬁ'ﬂ |ﬁc§r9£'eé‘lnatﬂ?lﬁpéf'ﬂ¢@host celf, and/or
wher ei n pr ot ect Ona@g@ de enco asses between 1

an m%rr%%&im@%ﬁ%%m%%%P?pég? SUTREI A &i%° SFP feast 50%
of the amino acid residues conprised in the protection
S Pécbrqﬁn%rt fhi c%b af?‘ﬁc%} cé;ﬂ'}gﬁwgﬁsmg a(fgt Hz el ?]czdbﬁeﬂﬁéngg QHJOQIFIQ an
enti pr ot ect enconpasses
a“"”ﬂfé‘?%é@?”l aéﬁ@”ﬁ@@e@ﬁ?ﬂ% “éﬂ@'?'@ aC'?‘ é%quérﬂF@se“CCé‘ﬁﬁ afjgBvgIenangta DNA
sequba ShedaPla@totddien goptidtasakfitbdneghisiuies conprised in the
protection peptide are D (Asp) and/or E (Qu), the
nmet hod conprising: a) providing a peptide protection
4. carediogizetolgding B, whecsinipa disbandive thaserend negiric acdisegyrnaels) is/are
integddGntb @R icHYRBsomeRttheMasrgin at | east 50% of the anmino
acid residues conprised in the protection peptide are
D (Asp) and/or E (Qu); b) preparing a DNA construct
5. cOmphosisiegf cirh Br@itichDiAaine q éAcenamnctottiorrgratiieth g ést asdeel! as the
Secom%g&tgcgge%ggé date and a second DNA sequence
encodi ng an antim crobial peptide; c) transform ng a
host cell with the DNA construct of b) and cultivating
6. t e Hosieses biayiared, \h&ﬁéin pelilst tuele@bicaissqueauis BsShattedn 4 fig DNA
cons %ﬁlﬁdﬁﬂ% %reézgr%fwnuc@ C ag !a&;f%h#qu mX&) gf%)ra eéﬂ #n %f clmtrcri:?%\ero%onst(uct
peptide; and e) |dentifying a peptlde protectlon
7 cmo@%ﬁomnﬁ B, MARRA coHa®REing B tHird PINA c(éﬁﬁﬁjbtﬁh{ﬂipo%ﬁ@{hd ififfas well as

" i Hﬁ 2 for transformation of a host cel
‘9339?8 PUSAID e85 ), results in an |ncreased
viability of the host cell, and/or an increased yield
of antim crobial peptide, when estinmated according to
step d).
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3. A reconbinant mcrobial host cell conprising a
first nucleic acid sequence encoding an antimcrobia
agent, a second heterol ogous nucleic acid sequence
encodi ng an enzyne, and a DNA sequence encodi ng a
protection peptide as defined in claim1. 4. The host
8.  cAhilclenf aceil cangmud, combiexingi anfirgt hecldic act seamehce encmhleg seagmindtrobial agent;

a secBr%FMéfeE afif 'ch%L%ﬁﬁs%@&%(g% én?sfn?er Spaﬁ%&} ﬁ%o% %Fi’e +r 0019 &{Fwﬁ'ol sequences

nosone e host™ ce
that dﬂ?‘?t\ﬂﬁl SXPrEETNtCA IR $7 % MBNAC 8RS GEPI2] 398 iTHd LR IR §XRreRsIon host,
wherdih h8kedfid Wedidic &5 defifence R OORICYUN B 1 cASkEidh@GLeARe: DMA sequence

encoc}-rgqedprgt%&;o% eé)tldegs Séfmecmn c:f&an\'{I']er ein the first nucleic

rncorporated in a first DNA
construct and the second nucl ei c acid sequence is

g. 'N%@%@@fo@%r@@ucﬁng aft eﬁﬂﬁ@%ﬂd:‘% ﬁﬂﬁ%hﬁéggengwe Hagohesthprising: (a)
Il si

et G R TR RGP L G PTGt B ¢ Spsnelge! comprsing the
enzyse e andiolieobtal agant aedaﬂpwenmenngtﬂéer&ymé\amdjorltlea atie@radbial agent.
construct conprising a first nucleic acid sequence
encodi ng an antim crobial agent; a second nucleic
10. ot fugior Qtesh BRNRIRIED B PIFYAR aér@?&#’ﬁ‘émb'élﬁé?‘ﬁbq §jeavibik krkey, gnd a protection
pepti@N® definddof @aigont r ol sequences that direct the
expression of the enzyne and the antim crobial agent
in a suitable expression host, wherein the second
. nycdngnal fegd pdditye oBpre@gi s het er ol ogous to the

)at@éﬂb@§&b@Mp@@§iﬁc@ﬂﬂ1@ DNA sequence encoding a

e defined in claim1. 9. A nethod
atgggoﬁ?%bﬂ%wﬁ”ﬂﬂﬂméﬁﬁéﬁe and/or an anti nicrobial agent,
c) at ledm omeydieresobibiepitansn,agd/o( a) cul tivating the
atggﬁggpﬁggqymygst cell of any one of claims 3-7 to
produce a supernatant conprising the enzyne and the
antim crobial agent; and (b) recovering the enzyne
12, altdnonal tdee canpdshibihaingalcraig ritein dd&ge_nAlyffSUﬁ &0 gy @At €dmprising at
an antim crobial agent, a
baﬁgaﬁﬁ&éﬂh&ﬂPﬁﬁﬁggz¥gﬁd a protection peptide as defined
inclaiml. 11. An aninal feed additive conprising a)
13, Alsel @ BB tusRARduURIoPOiRMOdSEmAkeea] @i m 10, b) at | east
one fat-soluble vitamn, and/or c) at |east one
wat er - sol ubl e vitam n, and/or d) at | east one trace
14, nilseer ad-exple@siomof aaranmmbrotﬁelea@emioamsyma end havienipnapeptidede defined in
claim H ragta%d"' t&ﬂ?k@@%e Lid %@thg %ntﬁlqgolgé!légerﬁagdf&qw pk‘o%/la @gerQF produchon
| east one tusion product of claim1l .
SCondWsi on product of claim10 in anlnal feed 14 Use of
co- expression of an anti m crobial agent, an enzyne,
and a protection peptide as defined in claiml as a
tool to inprove the yield of the antim crobial agent
and/or to inprove overall production econony. -47
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