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ANTI M CROBI AL POLYPEPTI DES BACKGROUND | n recent

years, the variety of antim crobial agents has

i ncreased substantially, along 5 with a parall el

i ncrease in resistant pathogenic nicroorgani sis.

Resi stance is now recogni zed. against all clinically
avai | abl e anti m caQbivatreget BOLYPEPTIBEPONSE tO
antimcrobial resistance in the medical community has
been to use new or alternative antibiotics not

BARKEBY UMD Y used against the resistant bacteria. This
approach has required {he cont.i huou

B R S A %qeeétﬁas d%“%? n@&PPSeﬁWIE’;}V along
Wltiﬁé b§rta'llé1 GhPEUER OURGB DT pa’iﬁo@m@bmnrabngemsmsf Redigiarce poayndsognized .

agaﬁfgé ﬁ%ﬁli%cﬁvky a\ﬁqabﬂ% tﬁﬂgl‘%? qge(g% Pﬁc e%rc'éngslteag{S %ﬁﬂhrﬁ/&r%p%gnhemstance in
thehﬁed)cfa@\bbdﬁ}unwvw@lby@em usi@se\:hama?tgnahmpr@\l@@tscs not previously used

0 R GRB gL Wi At DL NS BEicRTuB0e A RBment of now

antl:broﬁS@nmthernuerifmchfrmammsactfersmeot%yp@xlytpmgpqqmj:@gn@fam A8 combinations of
ant i cid
cong%odxag]%@gp rplaf,nhlb? %L‘%’ the %Q&Bﬁ%i ?ésrlﬁar{cg R Ngn&

[ east 19 am no
aci itlss athakjerigpfdng pmsemtdbveatforam ﬁ)r@wfkg/ new polypeptides having improved

a@)‘tgeé rPéZd tH&- 1des
anifiSoygicdlty Ry fofmuokuted enblaf Pt ptipcides.
wher ei n 20 Xl=Lor R, X2=L, V,lor F; X3=Ror K, X4 =L, V,
=R K Wor G X6 =K R G M Nor E;
SU&\QB EEfR KorE;, X6=G R, Kor E; X9=LorF; X10 = or R Xltl' ,
= |In g firgt aspeg@rthy:pragept invegition iglatep, f%@%ypepéﬁi%%a"mgo?“ Imicrobial
thk: rrM} hoi®PEeqViendtlor & fiBgmént tidredl 0B &t [Bast 18%mino acids
aCtB’t%)éM’]lanI@ TR Il| e(ggr P; X16gfor K. I n anot her

mﬁm@rﬁ@alﬁw\@ml on rel ates to pol ypeptides having

G- AL R 5QI - KAIOE YL -Xo- X GORPH S KRG AIRK-XAE- X Q- XaeX GHL-V-P;
sequence, which differs by at the nbst two am no acids
wheiehm t he  amino aci d sequence:

X, GLHRX2- X3 R- X4- X X6 K- br K7 - X6- K- XS4:XR 0 K X1

|-X12 Z, 30 wher or X2=L, dor
Xe %d ¥ 4 OTFy. or § EX%\R W or ng%ﬁﬁ ([I;( M
X7 NG)IR K or EX7 G R quc E, RXE@rE—?; R, Kor BE{ =X9ellor F;
rR Xi=1, L, FE, ,XlZG OL. 3 = R or
XtLR B 1 K b k8 BN U e BT ™ Q L
jamQR? XadP= K, 1, XM= I oW, her k15 = FXm'E\P A, ANNeF Dp;

lor:lt_8 lorl; X17= ﬁ{?“j_k R @6 7 X18=ler K ork. -

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

GoXq- Ko Xg-R-K g=X5=Xg- Ko 1-X 7= Kg-K-Xg-Koom KXy =X 2-L;

wherein

Xi=LorR; Xo=L,V, forF; Xa=Rork;

Xa=L,V, lorF,; Xs=R, K, W or G; Xs =K, R, G, M, Nor E;
X =G, R, KorEk; Xs =G, R, KorE; Xo=LorF;
X=KorR; Xu=LL F,CorY, Xi2=G AorT,;

7 = R or Xqg-Xaar KX 5-X 5K 7-Keg=L-V-P;

wherein

X13:Q, l.or P, X—M:K, !,M, LOYV; X15=P, A, H, NOFD;
-1 -
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In a second aspect the present invention relates to
pol ynucl eoti des having a nucl eoti de sequence which
encodes for the polypeptide of the invention. In a
third aspect the present invention relates to a
nucl eic acid construct conprising the 5 nucleotide
X.setudnce, whi ch eRgodesH fmer k;he pol ypept bee. of the

seqlene s ARE-GPrbereePiEiephSursBivon rornidrettes having = nuckaiis
sep@Enypepich decodes for $he daipbgtideas the invengonf our t h aspect t he

TR e e -
nuﬂﬁﬁéﬁﬁﬁgwﬁmﬁnwmcﬁEﬁ@heaépébaprmx$d@sEﬂblmmmamtkm@mbWhﬁmmto
onk 6 r%r%%oht?oig ioﬁeé@ﬂhg@%gﬂﬁ%érogﬁétion PAR pollygi,)]en dépr% 4l 19ble host.

nucl ei ¢ aci nstruct o nven i OR
asplct i gpedetie rrespahinienion etlateedo areromiitird expression vector

cor%r%‘mé(}hélguc?elcpé’&ld@&%trh&%f Qfinehg nvention, the method
conprising: (a) cultivating a reconbinant host cell of

t heM s fkASPeF timperepend givantiongelstes énal irsowéinkok host cell comprising the

nu@é@géi@td)r%ﬂuétfofEtﬁ%\%‘%td/rpept' de; and 15 (b) recovering
e. Qther aspects of the present

t he poly ti
i nvirt 'f‘”&ﬁ agﬁ)ﬁtct s PregsphinEstion rebses e iﬁ'@ﬁl@dvf@‘é%@ducbg iagrplypeptide

of @B thvehtioaNtht htBReAPASInG! ai ms. 20 DEFI NI TI ONS Before
esent i nvention in further details,

d| sc ssjing the pr
)t heSH BRI BB A 2oy Bt SROTGErgongionse conducive for

pmﬂeﬁmneﬂmeem@pmﬁ@eoﬁmal act|V|ty The term
|V|ty is defined herein as an

actﬁec?vteg}ng&/ﬁlpeihp‘?@ Eapabl e of killing or inhibiting
gromh of mcrobial cells. In the cont ext of the
I m crobial

ntion the ter nt
e earofds SEE Mot it I os S ae Bl 4 bemipescriaton anc
frorh &t appeodedadaims.and/ or fungi ci dal and/or fungistatic
effect and/or a virucidal effect, wherein the term
"bactericidal" is to be understood as capabl e of
DEKINITIONG bacterial cells. The term "bacteriostatic" is

0 SRR APR B SRR RELD! 1, TBE by e

&Nweﬁhﬂswumgﬁbedaﬂmdls to be understood as capable of

Ki |AH:‘/%!’5M%§ lv@OTﬁee elbl oa opﬁcrhﬁglrgcgmﬁn%f%@g? %atem% an activity

Wthh €.capaiih pbkiling gr @htmtmgrmmgetmcmﬁal selisThethe e:omext of the present
invervibd Uil @8h “ahtBnitBnile _l_é‘ ﬂ'@&]‘&ié& ‘t’t?%e%ﬁ tgﬁptﬁgjeei bacéerlcz al, gndfor a

| n.act |.vat| n% VI T us. rm m«cro eno
bacipriestaly and/grugaifidpdiangler ft@gl@tah@ efietit @gd/oyeafgusyal effactt veerein the

tern§ Oﬁécﬁéﬂolcﬂf" she pE eﬁrﬁj@Fstdo@VQQtdaBéébéé he Qilﬁﬁodné)abt'ehéibﬁéiﬂan'he term

. q of m crobi al
bag ?fétstat'ﬁelscfelhesuweéstpw BhSaprdie gt @Wbﬁlgg degiesal groeth, ie. inhibiting

grokin@badtB@y callse TR terAPkehdtcRial" B¢ RPRY Bt Brstbf a@&’é' 9%90? kﬂﬁng fungal
inyention, antimcrobial activit

Ceifﬁhﬁsrtﬁt% @ﬂglsfé‘ffcadf:é? 8P HdeTsioph @S Rl af @h@é@srww gmwth ie.
inhibitrtar @rowiiy alngal dedr Mk Rfm | wRabRIr0QI Gabe NBlBRERd MOlcapanie of

mac%‘vatincs \)trug pTheﬁL (%erm mtcg'o]bla? (?etls" denotes bacterial or fungal cells (including
yeasts),

In the context of the present invention the term *inhibiting growth of microbial cells” is
intended to mean that the cells are in the non-growing state, i.e., that they are not able to
propagate.

For purposes of the present invention, antimicrobial activity may be determined
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Pol ypepti des having antim crobial activity may be

capabl e of reducing the nunber of Iliving cells of

Escherichia coli (DSM 1576) to 1/100 after 8 hours

(preferably after 4 hours, 5 nore preferably after 2

hours, nost preferably after 1 hour, and in particul ar
ac@Jr& ﬁg? to3fle %’rd%lé&i&@)deéd%é@ﬁji L&Rerddt al Qﬁum@l Mmagbsiogisal Methods, Vol.

ion 25%w w); preferably in an aqueous

13%6%&@»3W’Uﬂ (1999w w) ; nore preferably in an aqueous

sol pbiyeaptioss ﬁ%r\@lﬁ\ﬁtxmu&m&éﬂ Aoy paebecatable ofreduming the number of

aqueous, sol ution e n
WEGERT SBrATBHogr O Lo 1§ 1 BRAT P AR PRl e 4 hours
mcke pamramwaﬁacﬂ ldtirg mast pefetal¥ aitan)! fobr, Bhe ipeEriquisp afteliedd minutes)

mcgﬁ@tiolq]gaé ?.g C} 18 Cr % bl a ;%&Et‘o%'&f&‘ﬁ"/%\@w? gjré/fgﬁﬁgé( quﬁ aﬂ@é(&@gso[utlon of

hmay al'so
10bgkAub mmgprmeablsomajrwtehusafsolamh@‘rﬁfyoiwwa) gedn mppSpeferably in an

aqg%cbugtsoilu[(%n %ﬁng&d@drggsc}?ﬁ&erlaﬂ Ily3n %thlg@&%l scﬁﬁt?wtc% 0 5% w/w and in

oncen atron o
pagiceleinablagusdversolitieeel 0. 1o/ w)or dermabaeptisis 6ﬁV"BBED€ﬂTIWp<FJ’ﬁ?Ial activity.

m)r %o&é@%x@éﬁ%?@émé\h@ﬂ n@(ﬁ%ﬁg V\ﬁ(ﬁlvﬁj %?%05@(? Lt?et @it R SBhibiting the
Oumvdbr@f Eathﬁmh@)@df]{@@\ﬂpﬁﬁ%) b3t npirerieSb A Msewia geydh substrate,

WHWﬂ a@d@@@%%’h[:@%tr‘a%h &f 1000 g{)ﬁn%z@%b!ya\ﬂﬁeri Sudgant & @éﬂc@htranon of 500

In a concentr i on of g(gm P0| pep ti

poavioyPEfrrtA Whebadded b ConaepraRy heé %abqu more pre?erably when

adB@dj hHCé @&Jeht‘?atf&wﬂ?e{bo %Em Irrlo\ét pafeefly) héf addraiih lalUdncentration of 50
subti | d4i) / 100 a,fte{ 8 hours

PPpAed @rp&mcy'aawh@‘ra eﬂéﬂﬁ §°“°’3W63I1‘8”B Dy after 2
houmg)y g%’ﬁ@&s Béﬁﬁiﬁﬁbﬁl&o@ﬁﬁ adtivily fewbe capubld of audiheg tHeamumber of

LSl S RS (P08, Pl 95 L BHEHE arer  rwr.

m&e |p\:€fdaf@bliy @fterZ@hdiﬁ%W@N)J;efﬁrm!ﬂﬁ af}‘)afretf feug kg in parmm:ﬁqﬂeo&@ mlnutes) _

ln%ga@%{ér}g% Lﬂ.’ ?%qugohi(%gﬁ% rzﬁdﬂg‘{"ﬁ“ﬁ ?T% [9 aﬁnr%queous solution of

102w UMosOprdicray bif arDadldous \whlpticanaol S%KWI\p)alewm oriogg piefierably in an .

Ao A ﬁﬁgﬁgmﬂnmst&re}%@@w b Glucb e BANRERE AR and i

paglUiaminancelouadusactution 6i\0. thajw/ &) dhebgolypapte;@s@awﬂg antlmlcmblal activity.
i nhi u o] | ubt i
6635%\3;%%61%55*]}1 vmg L4 nﬁ%tgal Ectﬁﬂ;‘; nlﬁ o%llsg il claa‘e?o}é '%-F%tbltmg the
ommmra‘t 5@01%%@@!%@% G380 e ML P Gt 701000 rwsrﬁalbla growth
suBgt?Jt(? r %F}%&’ Wg%f' 1Fi‘déj%gnée'ﬁtr§t|c%08r5%bd %Iph”@rbr@ifera'égpvﬁgm added in a

when INn a concentratli on
copprmrayeR S0RIHET RS @reéwvy e 2g4RIL & dpngenTRIon of 250 pprm; even

m&l@%?&@rtaﬁl?tv&hgﬂ Bhed PG dbﬂﬂén’ir@@&{ ofPfoefphablakt M@%ﬂabﬁ&ﬂ\dﬁ& added in a

cohcentration of f? and. in part.i { %ln
coa@m"é'a’ﬂ@moféo@@ﬁbéﬁ@ WéaartksH‘abW SEAGIB RN A FRCRHI %B’éﬁ TR

of ting zd% 0}6 EIES 'of‘v"@gﬁréééﬂt sheniod speed ersdihhty haweataibast 20% of the
| east

ntimecg actl vi t 0
ar\@@“%é%ﬁ%’éy eiﬁi% P@W%%PO%@”%&%%@P@C‘Eéa%er%% Shown as amino
ackROWA 28%f aRjoRe of BENAS ND:1 @ 290 0 Naryoendfo SiQ 10 mmnyone of

Sk—tég(ﬁ% F Iﬁ%’fgeogl%% 'éﬁ%nli%d?g@ '%‘]”%r tgr%{)eirr%{i oe%nutr%gynen? t?le polypeptides
shphigfherd edebod| srntas at lrast@oly pemrai:mest leash 60t dsUth e ahteast 70%,

Ieast 4% uch at | east, 50%., o
m%réo}%re §[f‘ Bﬁ%’agltl hﬁﬁ) /at lean% rég /% n%fs? ré{blf‘%’c 1e8§5f;§5& such as
aB00Gr & Ukedst a@D"/atof theaestim@0Osikal motbity of érbe]obfbbgtldatcoh%%tm of the amino

such ry at
acéqiﬁ%e %ﬁ/ £ a?r? i %C[& }% ée&%mcg%qgt e“%:fgﬁg |’[gtS|Er(1Qg!D NO:T or
araifio titigs am ‘rﬁ)ofa@wr@ @é@@b@d@%@/\ﬁ gé Hf:%b acids 1 to

29 of anyone of SEQ ID NO1 t9_ SEQ ID NO 57 or am no

acids 1 to 19 of anyone of SEQ ID NO 58 to SEQ ID

NG 69. -3 Fragnent: Wen used herein, a "fragnent" of

the am no acid sequence: G X1-X2-X3-
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Lor R X2 = V, | or F;, X3 = R or KX4:LV
or FF X6 =R K Wor G X6 =K R G M Nor E X7
=G R Kor E X8 = G R, Kor E X9= L or F;, X10= K
or R X11 =1, L, F, Cor Y; X12 =G Aor T, Z= R
or X%%g;&# W&n*%sé&%?élrﬁaxﬂrzga@ﬁ bi-tve ammimcemum =G-X-X oK

L or Vi X15 =P, A,
)%X YK rxgtxm ptriXo oogg: WSO g1 g Xe 1 %Pr Xa = R or
K; aQyoney, obor BEQs EIR, NQV\lotG 35@}{ R, KONy N orE; xﬂy@na Bfor E; Xy =G,

SEQ ID/NO 58 tg : o Co i oL ..
R, Mrfpéﬁt'\%@r Fwher 59 R %’n L rﬁsj C'aor?#hb)?féqal{%?\d@ 'ﬂ R€or Xy5-Xoal-
K-RESDs- ﬂﬁ-lxeatled #; rv@mdﬁrhe(@ﬂmb oaﬁdbw Kal Mok yr Vit émﬁ ﬁué, H, N or D;

Pr ef
XSt X975 Ry {\ﬁg%@ d&ﬁEf@?dﬁaﬁﬁog%%;%gahﬁ‘ﬁo *%%@E%EQ Ip NO:S7 or

ang@fesmfﬂEQorD I40: 5Iseca§EQ19 N samsibersuesercdf tizfquyeptzés wherein one
or [g}dé? SF’}J{B’l aclds ve 98en %&getegﬁomztﬁe 9?‘1 r%gar@ﬂﬂr '%Qrbo &hinus. Preferably

ragnment consi st east am no
th@onaler rasrecamum eddsf b ege daieteddrom Berrmeyyl 6$m"t”H@ A fragment may

coﬁﬁlsésyc{? gffﬁm‘b&g% éar‘{\ ih&bLbiGs, RN antg, Jonat, e, ps, %eﬁﬁ 2007, Q@or 29 amino

Ic variant” denotes any of two or %
acglst Brefesighilv e ffagmest @yfnsgtsgcgrqaé I@ék%?mﬁiﬁ goils asfipunted from the amino

18%5&@?,% tyﬁggﬁés Allelic variation 15 arl ses

nat ur a rough nutation, and may resul

pol ylelfepitsiiati i PRI RieS56p AT IS (e AL RER Dot e two or
mcct‘tjeléﬁana{t\%ofoﬁhé%g% dehet ctt@u;@ﬂ@oﬂéckaﬁ@ JHpSHédor®) |daus. alglic variation

enco @g eptides having altered
¥ thr

arseeas ITouSTIHERa, 8 TNES Yt m&%’&}%ﬂ&ﬁ& Fifin; ropyations. Gene

m%@%&f{é%ﬁﬁ ipd l%.llierﬂl’(ﬁ@dl%hgb)m R erkcbdddi leergaiﬁﬂd?be ofy angereolypeptides
ubst anti a ure | e e term
v bR O BRSO Q60 TN0S' osiyPoRtien, & pgurertide

erlcBi&F 1% dnQullBlich@kiiitlet b gete. de pr epar at| on, wherein the

B

heﬁﬁém ldé\%&rtb %dpcﬁpdlcmgtld%ﬁqpmmﬁws waanetsm tbe ipolyaudlentige has been removed

fr%p 6tad2:alhfr%1ngen§>}% tné n%l Q‘Lli.lﬁ xg?lﬂgt ?Sr’% téﬁltgpg:}(ﬁ?ﬁ‘%gﬁéﬁepruﬂ%ht@d coding
squobymesche it inde faooraudams fatuse méhivmenetiads @@glm@r%pro@qn production

syﬁ%F es\r/g 84 yng&ds%ﬁthéig ?L{@\t}egph@éieo%é RoMih€ Bt e hw%st 10% by weight of

assocl ate ercentages of other 25
otpead mmot}e@ﬁedeatﬁmi aMith avhlc@r:blsmag\f@f a@@caa@ddlong pengantages of other

po%%{:legté’eb%at\éﬁéigﬁg pr@f%rrécaee JOS 18 LY sonBl, Ahfight Bkt ﬁhﬁamst 6% by

e nost 4% at the nost 3% % o
wm@mtgh&the most e tmygepghg%t tlﬁﬂ/m@%tlgh@t thﬁtmqsﬁé/"rﬁi’s‘f’e'ﬂ% ’ty’(he most 2%

b))"’\%ggt L ot ﬁ‘a@%@éi D8y %’fq‘ht 1@ %t Bye WREIGTE) by MAeight). A substantially pure

tial ure nucl @or:t;' de

Y,
polyiecgaiEeaid gwp\gprda@pﬁie{ neﬁ!ga %?H’a'”g% aw{' ? éwlrra%&!%tad regions, such
ad SIHRASs afdl edtmirRSorPr 10 RDSelefre@mtht iRy mmamtbaﬂs puht pblghuclectide is at

preferred that the sybstantiall ure 0
opal S 35 babab v, i eidg. copufet RLRSeY PHE F el ot e el
n@eiglebidet Bsedl plr@@ﬁttm @%’@rbyarmng hitd im@hetrrpercﬁnﬂagdas are preferred such
pol ynucl eot i de re At 0
DOV E0L0 oy TRLOTL Bl PLSSEOL 104 1, B SRR Al gemt o
p@EYaP1ES, 9881 pueash IQEYEPUr end at tHeemsst FBIbpure, Th polynucleo‘ﬂdes
dlléggqs@tggggeﬂ/%% pré(:jﬁr&%gtm ?ﬁ%bs?a O(taxi ygaglrres@rrﬁttnlggﬁu?wang R0 Pfefred that the
pEpluRutdesatistiaed rereitlaos &d dsesndiblly pure fpliﬂé’f ge-alhpy thenpalynucieotide
substant i al | , i tivel
plﬁpgﬁagﬁ;r} 354 %55t tlglﬁ{]ee%éfn&trér BcB el%,telﬂj érf:al (\)nitg whfgt; J IE]S natively
agdveiated. Mersipetite tafnh wupsta@txaﬂbpmm poiynlé:[eqt:ﬁgtzs sHwnymous with the terms
pol ynucl eotide preparation ig_essentially free of
ot her polynucleotide material with which it is

natively associated. Herein, the term"substantially
pure pol ynucl eotide" is synonynous with the terms -4

R- X4-X; X6- K-1-X7- X8- K- X9- X10- K- X11- X12-Z; wherein X1
I
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"i sol ated pol ynucl eoti de" and "pol ynucl eotide in
isolated fornf. Mdification(s): In the context of the
present invention the term"nodification(s)" is

i ntended to nmean any chemical nodification of the

pol ypepti de consisting of the am no acid sequence:

;s%%ap&an@&%oﬁdé%néﬁﬁo&%u&eét@ﬁn %@aﬂédmm)ﬂQ K- X11- X12- Z;
erei

X4 Mogf rchonﬁs] bp tEe c%te% @{ ﬂ,élf( p’nwem ll’w__fntlﬁ% the %rrrhan%{iﬂoélon ) is
intbhdRt tEmedh any dBemiBalKobdficadBr G fﬁeffmﬁyﬁept%@zcboslﬁmgxﬁﬂhﬂ(emmo acid

R Xl1= . F Y: = - - D v -
oo B R TR RS R ST R G iy il 205 L r R Xe =
L, 01| @F; Xdd= R dKKK; 1% =M, M, For FVKs = RLE, W &, GAG HK, R, 6 MDN or E; X7 =

%ré )83 é? R&‘Zrl:' ﬁt li__lorQ %QPKO%(QE%G l‘RrFI%oP\“’ 5(12-(3 Aor

0 aci'd “sequence Shown am no acids'l’to
T; ahydher 6if-XSHA-KB-NEK 1 >t1sL$'Ebw®rmm>5? & L1y F’arﬁ<r40' K= LM LorV,

aC' ]H tl\?oﬂﬁ of . ayVene &, SEQH, Ql e % e I%::Q(D:\ﬁ the amino acid

as genetlc mani pul at1on O

seem@nshgm e 2wty pags il dedd ofw@y@m@ff%%ﬂﬁ)m d)to ¢! e NO:57 or
anhi r‘ﬁ:ﬁaéﬁ? et {$ by %ﬁy&n@eofagEGQDaiQD%SSﬂod%@h@' ROSD, as well as genetic

stitut |on(sb del etion(s) d/ or |nsert|onsgsg i n
magipuggtion hel dhe n %,@@gqln%fthpmpgw%%qﬂde%r The e Moglification(s) can be

reMQMe‘r‘uf &l or 38 AQIN8 Gbid Side dnBind) Nub@tuticB RATRERIER(EPANS ihdertions(s)
he amno aci d sequence. |n artlcu ar

t
in n%dﬁtf ittea AMEHY §)3Idﬁ§érpfblé1te.crﬁﬁt,dg iUsRsOf ua@’ug% gmino acids with similar

chaficdadticom Bé atnh@ it kDR SIin paBi¥iar b encdigicatichEPA be amidations,
when used i é{{l 8 resent context, is intended to cover
sugn BRAPTICRN TEWScan be prepared by reverse

t r apeemAl Phd ©fn f'cfam"avn@ame@m tE@ biesed con@kﬂA‘s intehdscib eover a DNA

rive roma eukaryaoti ks_t pntr
‘g‘:é‘ﬁ‘ﬂfewg'éé %R aQe 8rregar8§3%}/ re}yerse tFaéxg%rﬁ) on ﬁr% a rﬂgtule, spﬁ&d, mRNA
m@eduea@ivediioem genkaryoticDiA. cOle lads ttmealnirozplsemeRMt are usually.

pr?s[%ng]&aﬁ gct)rgegpcprédérp e%%ﬁw?cobNgoTﬁe mﬂ%’}l@ rﬁ%g 1Fs‘l\IA Q&%%nptrisl; ﬁ recursor

processi ng eve ore a

tc asRMAtand et gsgd treaghRBAiesToferecasvientayenta dlefte apn@aring as mature.

spﬂcq@%ﬁ!\li\%’%ﬁt é@%ﬁ&ﬁ&nﬁg%% o@rxrﬂt%ﬁss%q&é’}'lcgﬁ%y a process called.

I's derive romnmRNA'It thefefore
sphcaww%:antcﬂm is derived for MRUA itdhersfats lacke dHONS@aYENCPhen
use%ﬁ@fceécﬂf chn'gF?u&é ngn g%s't%‘dhge%r&g ?ﬁxbﬁerﬁ@ﬂﬁ&]éi\é%ld PReMgctemeans a
clerc acrd nol ecl
nudsiobad srieside ditheisingle- ios dodelpaFaefls BRICH ihisoles frym a naturally
oclRriRS G dEhidERa B@a@n‘hﬁﬁcﬁl&d ﬁ@@orﬁ@ﬁ@e@'ﬁ%ﬁ bﬁ@cte% acids in a manner

contaln segnents of nucleic acids in manner t hat

thatonul PR oterHies wiisidn diuse. The i Qyeeic fm% CORFTHE G Sy Rqrymous wit

th@edrdl “SQRELTOH Ghsdele SYRPNMEDUTeiVadit corlshactceritiins the conirol sequences
‘expressi on cassette" when thgthnucl ei g ac#‘d construct

fe%rr@@é‘?rr%ﬁeﬁ%%%frﬂ%I”%@&%ﬁ‘é@ & PEGENTRE TS
eX PrEssbiOsed@bnde; CHEI ra;gnS‘e;qmmm@qoénctadsfeuspazmemherem to include all
i nvent1on, Control sequence;

cogé)aa%;ﬁ% éguch e JaFSSRRY ﬁgfi@ﬂf@g{a%us ftﬁr {hﬁ &éprgﬁlon gfoa polypeptide of the
pr@ﬂﬁbﬁﬂ@'ﬁbﬁ Eazvhlcohtrcas@queecesxagabg nativead kaeiga gpetbe siutlestide sequence

er‘cH@%:ﬁf Sl ysplggg ggatf ?8nt¥di g%&eeﬁg%s %ILE% bulpr fesﬁ&tllm;ted to, a leader,

poyadeniyrtion cset;hmncaupltoee;btldeeS@JequEn@eom@ﬁc@tﬁnﬁbp@M@e sequence, and
al t] u Sg e
traﬁwggr}/pf? S0 t%r%gna{té o ef(?ﬂglér?llr‘rw SHé Uc%gfd?@nyc%qg%r:]dg% lzswcelgélijée r?ggr%moter and
trepis ofpéiptal ced swaiemﬂet stop cﬁt@ﬂa@r Th%ucgwéﬂl speysticere may be provided with
?%@ L!’c?r”tﬁ? Purﬁ@ésjeecﬂt [Fe]t?]dglzlg E{g @g%&g; r%?&ﬁ%ﬂrogarfg?sr.e iacnottatu? %éﬂb%f@he control
sernenTse mttpthecmaung samibn of AresDustsobemsecs B esTepfiag a polyprptide.
control sequences may be provided with [linkers for
t he purpose of introducing specific restriction sites
facilitating ligation of the control sequences with
the coding regi on of the nucl eoti de sequence encodi ng
a pol ypeptide.
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-5 Operably linked: The term "operably |inked" is
defined herein as a configuration in which a contro
sequence is appropriately placed at a position
relative to the coding sequence of the DNA sequence
such that the control sequence directs the expression

ég%byﬁgﬁ%# Ofhe RAT B&réﬁ:ﬁﬁﬁrﬂ@@ees W’fﬁéd weeth hermetanfiguration in

erm ~codi ng sequence" i s int

thb &l eoptrelfeauga éﬁw%@mmﬁ febtPizfer & e WS@%@%F Yee@e‘ﬁ% 8°d”?9 sequence

of REITAR &GEhadEs taethefcohtts sqjuehe direpisaituetpressibhef a polypeptide.
ot Brasaenggos il SR TS Hhg o MR LR T frfeded fo cover

a r@@l@bﬂfe é&qbéhcbhﬁhaéﬂ&ireaﬂmnecmeﬂma amTrIrceaau:bsjaqngncEe:tj iie pm@em product.

TrivBvaBrruel Q8 qtihe e leagh PdenBRTy HEERRSA i open reading frame,
wHEBNisalty, begine witer the 'AFCpsters sodom: Thacbwn@secmycestyqualiy include DNA,

oo R ity OB R PR LIS, Cranseriptlon
POS ExpreadisT i isipossaht camtsolt, Hiectat Saxprespiamsnaidesmny sieg involved in
thg?rg%ucthcrm‘? Péﬁgéblg@%tldg?lgluﬁmg ik ﬁ@t imﬂ’é@ff@ 'ir%ﬁécylpﬁ‘dﬁp b&$HaAskriptional

e po
m@épatﬁmsﬁcamsmm oand rpotswéanpiaé@’@htm@@a%agg& Pqef-%al{hérqﬁcpressuon also

COW@%&"%%%JHQHRMQQ%Q%%ep@lgélerS a DNA nol ecule, linear or

I ses a segnent encodln

pol perasdietavastort kehe AESARt GAteXt 115 18R\’ aATehlo ector” covers a DNA
m@@c%{eame\ér b Qkcaay ttﬁ’at%@ﬁ‘lblfl_?oe@ %%egﬁ@ﬂtr@ﬁbcﬁné Q@blypépﬁltdda gethe invention,

s transcrlp 1 ONn The F g
angeihich s @:ser@r&seiwkﬁ%mewﬁhhonﬂéﬁm%’gs gﬁwr&?@ﬂ? o I3 BRReReN) s
SUSELRE LA erHeOtdrhaMBEOEAML a@m;sem trarein, Nbglidkiscamcicell type which is

construct. The ter eot | d pr obe",
SUSWB‘P’P&?J‘W%’H@“%% '?ucg%‘: CC\‘?Q{FH‘ us stringency

conght iteiss Bofndatdtiae throbe”t mgbrﬂzﬁa(atmt@nad ivel @d the various stringency
Pol t de cr obi
CopOH PRI BEe BT POl pERY Paeer A A i e Astyy

Activity In a first aspect, the present invention
rel at es t | glepti des having antimcrobial activity
DEIMLHAOFS é | ypepti des conprises, preferably

&@@gﬂic&% $1a0ihg mhm&mbmmemritﬂ 25 sequence:
V\,h e l}% @n 1‘1r§3 as_pe>E<t tE\< ﬁr%%a llnﬁg%eﬁsé?lgteégtﬂﬁ%&g&%ég i‘?é\/lﬁg Zntimicrobial

achvily, aMj wWheos the p(ﬁjpepti@,es KeoWnoisesG; prx@rab}y rongists @f WP anlno acid
rxe.2X9 =LorF, Xlo
segu%cgréﬁ?(-% ﬁ’i—)&?—)@- o I,__%%(é@: XQ-&OI&Q XEQZ NP
wiRr@in SKESL MAR: Ky KXY BLOKES XXER XIU6- X TP/, lwﬁéré(r»n F§<¥3V‘~LOFG Xo =
I\ X ' A,: b =, L,
R EMPhofE FHEER L Hylk LY RXKSFE, = LHhr Lo DK or R X

> X16=] orK 30 or am n
Fatod XiatoG20 oofl; &%y Bris %rX@Eﬁ X BN Xped-- SEQWNE g=Q. Lor

Séban%qﬁ% Eéﬁ@ 3. 1oplR 0afy oaﬁym& PBr LSEQ;r E0R, N@@Sr PPOXm =lorK:

In'an interestin
orageieh agidslitnefeofcnyens & S bt N P%é@ ‘DfnﬁQe”’?%aHH“ i to 19 of
ar#y@n@of @EQfIDVIQO%@tB‘B@,@'@Nb 6% U An astelytirat emlbm:hmm,sme amino acid
our am no aci ur, ami o Aaci
seauen S EY B hfiscaer 4807 B by B SUNPLE e a0 by & he
m(@é%' Q%)ak;mﬁ@ééldj@(é @rHyWOLHYanﬁﬁo gdgtﬁs)rmﬁt byt aﬂgh@moﬂbth%l sgigno acids (e.g.
S as n
bya’@fe@ qmia%agxﬁé) Bt %ar&&yoe?tgké mgﬁtgtgo Clausien é{g{% @sgaggr% immo acids),
588 -K-hy-oké-akino t{cnd(%oﬁﬁiﬁe &m)ﬁb]acmqﬂenmh éB-é(h-Piz~X1 R b X sepfe 1K [-X7-Xg-

Xl whePin B, 2B or RFOG v X £ Yo =\ of KO EL, v, 10 F;
Xs=R, K, WorG; Xe3=K, R, G, MNorE; X7= G, R KorE;, Xg=G, R, KorE; Xg=LorF;
-6 -
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X5=R K, WrG X6=K, R G M NorE;, X7=G R, Kor E;

X3=G R, Kor E; X9=Lor F; -6 X100 = Kor R X11 =1, L, F,

Cor Y, X12 =G Aor T, Z=Ror

X13- X14- 1 - K- X15- X16- X17- X18-L-V- P; wherein X13= Q L

or P, X14 =K, I, M Lor V;, X155 =P, AL H Nor D

XXEGK or R; ¢ it, LXEL /G oRY; X5, = Q Aror P; 2B oF X3-0L-1-K: X 95K 5-X 1 7-Xg-L-V-
.am cu]l of a 't D
PR 398 ol P RSy B BBV e YT iR BT X =R,
H. D58 X =SBCK!I @ aan@ ecids! TR afenyneanf pERdDIO:SEQSED ID NO:57 or

anmg a]c,igsoi %Ef@o'r ﬁgﬂge%g Qﬁ%%ﬁ‘@%‘g%fb NeRce) fEQs'E 8 -
NO. Bhe &) ‘Byaner & SEED IND: 1 KOSEQ IBERDISE KOnBnd®ED mean SEQ 1D

NdNO §EQ$§Q\I¢ 2) é@al@ N@%Qéééz NONBLy, SHRQ 1 RAND: é@@ 186 6Pseq 1D
D NO 15 16, SEO

SE
MO 959 15 N D I IOKS SR NPIONBERSD NeE B D62, SEQ ID
NGSEQ JHD) NONBH4, SEQ 1DNG5 230 BERQOHB, BER2B, N@E@ éib ED NO:18, SEQ

DE\:%@ §Ek%lf§§8-§§g§'§%bﬁ:ﬁ@o§z§%!§§dm@55 §§§ 10%2,3[)%@ ID NO:24,

SEHNOIL3 NO: SEQHMINRICR25, SEQ 1 DIRY 3SEQ SEQD:RsNOEG4D 1$6Q9, SEQ ID

N TG RIS SEQ DB Rer.5 T ERPI'D REP4B D SESIBID Nosss. sk

ID N 42, SESEQ ND:NOSER) II5EQ:38DSHQ MANOSEQSED INGIAED, SEQ ID NO:41,

o DR, SR o0 & FFRUD 18 80y550 L0608, sz v

NONGE, SEQ ISED 1B, SERSD NCBE.Q SER NIONBS0, SEQ IDDIONG! SEE®ID SEG2, SEQ

D Ng e o Ntr sk SD IPRBERC R0 NS Sq s g s ' O
NO: ﬁ@ tesg@my[gnm @@Q ISECI9D tNESLID BEQY B INGnE@d tcSEEan SEQ ID
N8 @@cﬁ@ N@%@ s IDRSEo, s%%@d g%‘;%%ﬁg@ BB M ¥Noe3, sEQ

pg% D NO'68
ID poee SEOID, NQ % Wé@tﬁﬁd%%%l? BEEIBNO PR BERIRA NO:62.

CONMPFiSplf, h@]eaHbI%Sép%%ﬁ of 4Re S&Qéé‘%f‘ Q%eﬂﬁo@%%ﬂﬁseo‘tthes%guno acid
IDNO1 to am no aci d sequence of

soRR el eSS B0 RE LB B RUNSGTIes Sak Facughesrer anvone
of BEQFE@OFQOGBQ@ SEQ‘ZSIEHNDPG@ ef Qbﬂa?heﬁtﬁ}é%bﬁ Hat hdd ardRRORE activity. In

e er e j ment pti de of the present
o R IeG SOBEIEEs. s PP RS e (o2t bTSayorengpes amine
aciGEQd 23 NQnforteaf SEQ IDJ\I@@‘(BEEQHB&\HD 5]4) oaammha atids @ td 99 @fanyone of

SHRS058ly SENLE TS SRR R B g DS core

of aninnacide il ds29 ot any2Be oﬁsmym)m@ Dfo BERID ROND dr dnainSE€Rd Dio 19 of

19 of anyone of SEQ ID
an)ﬁg ggs?ﬁ ;@g@%ﬁ%@gﬁmfﬁ%&; am no aci ds nmaking up the
pol Vigepnindeasidefmakieg i trenpdlipeptivey df ok jpeerdientrhay beependently be

sclS8Le6LE D diamfd or L forms. The pol ypeptide of the
invention may be an artificial variant which

conpid delpeptide ¢fr Bree rapNtipn cBRY | ket snofrtifical wavianb waishd comprises,
pre‘ﬁe@éﬁl‘yeﬁ@r%lstté"'éft ah @i adid SedRAte IHAf AR afthd mddt tﬂr&? dWS the most

such as at the nbst one, substitutions, deletions
fWOaﬁaWbﬁS i34 FPBin@ % SUBTHIHIBN S cleipdionss and/enpasréens o amigo acids as

corffir&tPt0aké BmBBAYRRERuence: G-X-Xa-Xa-R- ><4-x5 x6 K [-X7-Xa-K-X w><m-r< Xiy4=Xsp-Z,
G X1. X2 X3: R: X4- X5 X3- K- - X7- X3-K xf -X12
Wil &1 ALRIR= % dp YRI 0N % R oy K51 Ff R Kok ek P(VOYG Xo =

K, 4G M oP\/E X; 96, R, K¥bEE XR= KR, WRIE; 6(9)1_60FF Ko =K or®; Xqp =1, L,

MO N W

P, oy TK, ZMs LRI U 3.8 PXBAH] Nibr KL 54X BoXL7XXEBRLHMA B P! Xog = | or K:

or Y0R8 §Lils KPo50Qnybn@br SEQ 1D NO:1 to SEQ ID NO:57 or amine acids 1 to 19 of
-7 -
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P, Xl4=K, I, M L or V;, X15= P, AL H Nor D Xlé= I
or L; X17=R, H, Qor P; X18 = 1 or K; or amno acids
1 to 29 of anyone of SEQID NO 1 to SEQ ID NO 57 or
amno acids 1 to 19 of -7 anyone of SEQ ID NO 58 to
SEQ I D NGO 69. Such artificial variants may be
anGEHRSE S el Noy:58 &4 sndabdNOBeh Biucua §Tidial owrants mek deagopstructed by

b SI te-dir te
T
poBBeiitihle campmga‘medans;mua@m eequedca(ghown as the amino acid sequence: G-X4-

xgﬁ inr g %Rﬁ@@d&'x&g >2<3 %%hé%ﬁu K(P__XJLlor)ﬁ 2xz.~ Ly, LorF; X =

ere
R MASLXME LoY Fror REXR= K%w)?ﬂ@f%xwﬁ & GM\ﬂNarOEE %7~§ Hkore: =

! Ol arF, pPXE0sHOr R, =X3, 158 T; Z = R or X45-
G%E@%EEY X&EQEE(EQK%ZIPB(MJT 1 . i o

XGOS KTE PR 3K b AR OiffeX el Logyfs gy Pr A AL
or% %}4 Ior kS, X = B HLQOF PY; X% 5 oEKRyr afgind-hicids 1 tor 28Dyf axgére of SEQ

oledebise Dk Bhoths oo a8ped o, S, B8 o sea

NAOED S opé eﬂlﬁb(ﬁlmeﬁtoafdlse ihvdrtion, Bnofio agiy dremges arSEQalrbndMes8e, that is
COP%‘%P@ES‘F gﬂnno‘,ﬁﬁ su%ggtutaons QN d%%?ggﬂﬁ%tnﬂfgﬁécbﬁwe fo!dsnlg and/or activity

changes "ar
oftthatpratsin; emais deletidnsy évpéaiin of 26¢ do <hbslt § tagin asids; hﬁf]alb gmino- or
ca@owl%%aﬁ eQ@Hé !)ﬁ’s P%Hsg& ahha% f@ledthing) ﬁ\@ﬂ«'oﬂfne%&lth\{é te)/ small finker

el et ons, I ca
peabdubf 8o atpnah@uta‘tq o resilyasi| ora@nsmﬁ eeg?ensmn that facmtates purn‘zcatlon by

ch%?é P%?ﬁé/t ch'én%@'& BALthEPFRNSH, Q0Eh aSH 6By AfkstidiRe tract, an antigenic epitope or

term nal nethionine residue; a snmall |inker
a pefnd demadf- up to about 10-25 residues; or a small

ext enginBRs tdhadoné@vitive ts@bﬁﬁut@dé izkd @athinothe byrodd ot hasigiamgno acids
net charge or another functi

(aps1Re. H¥5§"t€' 5 BisIng acu%{ﬁ agmlcr aﬂagﬁ gg(ilgcﬁm{co%%d SPd agpartzc acid), polar
arihddting gﬂiﬁﬁi’aﬂn@ antbearpaghse) ofydenpnsiac waiiovasids(lesting Lsdieuwine, valine

t h
N L
arfiat Goids dglasEa rtanmea cérohpe, ar;doﬂhaqonm@)rnM@nca@q:l@i§uiqséi|tq§tpg$nwﬁ@h do not

gei%glgqltgaﬁeg ﬁ(gls;ﬂa%?ﬂb a@@%%@@%ﬁt ﬁ‘fﬂené?’t A 88 deb&isel ey example by H.

uci ne |on|ne aronatlc amn
Naw#tiisardFelnyHl 4ATheln. tTiypPeofiemn Aa@ﬁaewr %@ﬁﬁewewdﬁ%rk The most

SR $OLYCiAeserahaMidIeA @PUI meresd Ala/Gly, Ala/Thr,
“Thr rloy ng% %Réﬁ?gﬁg g sub st?tutl ons Sﬁ

o
Seyévsaer é|af\.§ﬂl aer/sly. tTh'gP@%é\@/?roe Lé%l{\rgvf\m/,ﬂ\%n,i_ R/ﬂ%,v\h?u?\f@l,tﬂgfeiu and
A%ﬂ&ly%@%ﬁ%@tr@@@mﬁb@@b fOf exaﬂpl e, by H Neurath and

, The teins cademn ¢
Yor k2 PHEEHBGE BRI BELUrTY B eRnges pades ' suen o
nNira/ e the\fﬁtﬂyélbd) ehen‘ﬁSeﬂ/ fEbprertisBhof/ (Be rpolypbplioeh yare Mltaﬂeﬂfh For example,

25 Ser/ Asn, er/GI T [P
awgwgchaa%eawr?e e et vbion ¥t e 1ot iy of the polypeptice
wiASIPAIGr yheas bwied td smzlft:m,e%:oh wharexee theepH dpiinam, |anti dredikei ng

enbodi nent of the invention, the am no acid changes

are of such a nature that the physico-chem cal

Nperofres eitessiaf t he pol ypeptides are altered. For
exang| thte%n‘rf}ﬁgl %Qteﬂgtbﬁi c}@ g%nﬁfﬁﬁpegﬁ’désbﬁ tﬁ@ﬁﬁv@zﬁtf@iﬁdﬂ%ﬁ\@u@lﬂly consist of

I nprove the thermal Ity of the po t

il el 3 BBiHo RS SOBETAR €23 UENT LT OrSRAIE - Crihigegds. In one

erBB&j RELORLEAMA  PBStE hextbhdie dNeé eon aﬂltanexzﬁren!SrQO(R)An[n another
erm nal extension of the peépx% %9 Oft t he it as will be

e PrneRidRe elg T (SIS O GABPEES 51 <P ORP P 1 VAR

d&med Surtitr efefvalhya %rét’@rrmmeo@mleﬁbtheeﬁp@mwaﬂ leyteBsidb is a peptide,

am no acids. In one 35 errbodlarrent N-term nal peptide

ext ensi on does not contain an“Arg (R). In another
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enbodi nent the N-term nal extension conprises a |<ex2

or kex2-like cleavage site as wll be defined further
below. In a preferred enbodi nent the N-termn nal
extension is a peptide, -8 conprising at |east two

du (E) and/or Asp (D) am no acid residues, such as |
coniN¥ritied ai lkast twextleris) emd/@oiwpr (C0g i coned &SIqURS FUGh |a5\,anr4§-termma

$Et BB abd BEX2 sites
e”e(”ég%,co%?’&.‘”,g%b o Flefoldeir %ﬁgnﬁcgég(%ol 185, ed. D.

Goeddel Academ ¢ Press Inc (1990), San Di ego, CA,
Kex gﬁ e ExpreSS| on Technol ogy") and kex2-like sites are

asic recognitjon site a -

f ouisdl2 Isiesnésen, £1e fwetao%e& é’&’&m&‘?%ép L‘é@?e%!ﬁ é‘geﬁge]f pgademic

F’reE@FnHr@ 9@@9&&\’@%@0 S@NE‘GEh@EQ;DrnﬁsmnITmm}ID@,ﬁ ) wfd lexR-dkesites are di-
te or a kex2-like site

A
basghrgwpgqt@n sl Be CoRY Feé;g gﬁggég\gepblatg@a g&%%g%gggcfbgglg region
ancithe HRAGrPr@opeptide pule@vage site resulting in
It ﬂﬁﬁfer?@z?ﬂf gﬁo% ﬁlé errsaeige&ﬁ ﬁ%e%]te h%V%lnScertEfﬂ dhe t%%ﬂtsﬁéﬁkn @fimprove

t1o kex2-1ike site d
corfees dhdopeptidabe proessindisk it pfcbpqujtj%uqlga(yg@a\?;ggéesg{tm% in increase
ltjlon in the N-term nal extension resultlng

pmfeﬁ" sfﬁretlgﬁtgy% crobi al pol ypepti de bei ng e 3 & i th

conpathé sontexoot K rﬁi@fﬂjlﬂé lbﬁr@%‘eﬁﬁﬁd@x rﬂf@f?xa kei@"t? gsult in the

0 t the N-t | extension resulting in an

T
antigtierpieif mo)ypepﬂfi@owmg %@@@‘i’/'ﬁ s?fﬁpa“ﬁ%'l R, e PA/PPR

the @gﬂ; 8{55 =B R G XX PR VK- D@D(EK%%GKRQMEQE whersin X

Xs=LorFE; Kor X
= Lo RT; XzzL VR orF x%%*%fﬁ%@k 5’&3?)& § ‘P‘?]@Cﬁﬁ KR, G, M,
dMEer IJ\GXiS(crE} Xb =@, FPK oXE4 %5 H, or F;, XM= L ooR; ¥ b, & CorY;

2 Pae S Sy B el 0G0
l, i\h D HNQy; 1xt50= SEQ Hi DN NODS K0F | ambndae Rdsl 8 ard 184t ! or K; or amino
aC'B%Y)%ngQp?ﬂ a&%%n S Fglglfg N840 &‘%’éQDII\Q) NP Iminb¥sRE 4 to 19 of anyone of

pept of the present invention
Seal IpND:A8 kusieQ i d€d6 Dol ypept i des or cl eavable 25

fusion pol ypeptides in which another pol ypeptide is
fused at the N-termnus or the Ctermnus of the
Fupeyl gabwpptidde of the invention or a fragment thereof. A

fuseds Pl pReRLs dHend §re@ér@dﬂ§@tdmka%o 1ﬁ¢!|$dmfgsaj mclepiites de cleavable
sequence (Or a porti

fugil W@qudgé i whigh aﬁcg}[:}qer ypasghdg éSqﬁl t?g rﬂ%ﬂhg% or the C-terminus
of iResRRkdtidelof &]ﬁb‘ﬁmpérﬁ@ﬁ Rt aifyeant tbereofT écmmchméwaﬂme o produced by

fu%grﬁlzg?qg?agg ;Jssealgc{]qcﬁ i/ 8@%{? %he@ l@?newnd %n&tﬂ@r @5]@@6 tide to a

uences enco
nuElB@hdéQJeMMbl stes pertiort thateof) hzéyhearresanhmweré\@é Eﬁ?@nﬂh%% fOf' producing

fu %@P Qﬁgo%algtgc’% %Hﬁe)v%rilﬁﬁ alt oén)ﬁﬁt‘?o%dqua‘hrﬁ:} e B88Rg S&NEh&s encoding

r(s and ter ]
th@@biympﬁ:ﬂemm m treaydarhiue fremei ahe tg@tq@@ﬁ%eé@méhepﬂ@gg,?piypepﬂ e is

nven n,.al t | eoti des having a
“nﬁ{ﬁr qoﬁ 0 éte“%s%ﬂ‘&é’ﬁ‘!”%tg@ aﬂd@%}h%gﬁodes for a ]

pol ypepti de of the invention. In particular, the

Pc%érn%l%{g&{deé gueRLiRiEEeala%et 0 POl ynucl eot i des
a pdlhg p}é@ﬁepﬁ@vgmt:%gf:@s?oorélatgs fc’oe enrﬂzgigoms% %ncoﬂgc?eotl% sequence

which encodes for a polypeptide of the invention. In particular, the present invention relates to

polynucleotides consisting of a nucleotide sequence which encedes for a pelypeptide of the

invention. Due to the degeneracy of the genetic code, the skilled person will easily recognize
-0
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invention. Due to the degeneracy of the genetic code,

the skilled person will easily recognize -9 that

several nucleotide sequences encodi ng each of the

pol ypeptides of the invention may be prepared. It is

wel | known in the art which nucl eoti des make up codons
thﬁ%@@&blnﬁmtebﬁjeadﬁqn@maendmar@fea:n ef {rolpphepitidae of B inveation may be

Prlf‘)[?ﬁvﬁ):ﬂt / '?3"8%] 88‘@ &. Nk &ﬁ]gheﬂﬁ#e%ﬂd@é Rkd S;# @{:nﬁﬁste‘ﬁcodmg the amino

g encod ragments o amno
aoﬁﬁlodtmemlyeammles of the invention.

;H-gxr?? %%%n{ffnﬁ%}ﬁ%ﬁ aé@ é’g esxg p@mﬁ%‘le?&%d@gl@hl% ¥ddod¥kPéients of the

=Ror
armm: BoiV SbareRce: XG2RM Xaft- & Xxéecif( ’ﬁ?%&aﬁ*)N-X@K Xyl whegsin Xo = L
or’%C% L5, !>&$F ® F#}AKPKEX? X%—UOIrdF,F X0=at Ry oXE134,= K,R, G, M, N

OnEL 3K @ R: K ok 5 ST CXRr &IoééL NP, O'\Ahe?’<€|'nK RiB X b P CorY
X Qr (E) A 8?1-14 = Iﬁ or X13-M11!=~!Q( ‘)(,,5—%}5179(18—19«\/ FH whHxo#n D;13 = Q Lor P X14 = K

R T

SE@ ISEQ) k Do NB®B D tNaas7 bameyonanﬁlaﬁbeD)DEWS BCBERI IDYNOAS that have

LSNP L IS LLOFELSE0 012, M g o
or&a’td/nmre Bucleidesfave tece andiel Eeedihavitecndelpiedt i de
sequﬁgc&c[ggydebg cﬁ:gh g ReY tRYordiRdBY di=h8 i Mhing procedures used in

procedures use tic engineering to relocate
gdrieéc aogihasong @rere@qt@e @@uplp@ﬁ@\ecﬁe;guqr@g Siompene lgcation to a different site

Wﬁ%rra feLigBE régbrE&Jceéz}r NO8bEnd brotbdlredmal GRERE lé&:@iﬁian ERe isolation of a

oni ng FOCG ures nay i nvol ve exci si o 1 SO

oSt TaRPT T HGH I TSRS §?%’§“T%“‘iﬁ’a@9é%€t plgpeptise aserton of

D ORHURRALINRNE 0&ktd oI Beuld) Qlny mﬂﬂtpodelon ion ger et@nbindnt vedter into a host
fragment into a vect%r nol

i_ncor por
B eTE COHARERPI®S GEt O oUd. REEE Lo, GPF ey g1 e refloated. The
ﬂmiéohd:i@b@q@ﬁ@ sy 0& of hemesic, m&%&msémmymtbﬁtcsaqm@ug @rigin, or any
will be %e cated. The nucleotide sequence may be of
cQyRHRPES ., RNA, senisynthetic, synthetic origin,
or a‘ﬂydiﬂc%@orcm‘rmnmmldmseqdqzeme@fcodlm@ faheaptideref dfe rgesent invention

msy eseegigcegga %@P%C‘é};mﬁk&b g, Qo!ﬂ@pﬁ@eepm]gne cBfphd® an amino acid

€ necessary for the syntheS|
sofucacapbiay beptl #ast o SHDSEBHDT. SleioRrANal HEOHEN B compared fo the

aﬁaﬁ]g%gﬁ%% LORL: kag, Rixl ﬁ@é}x@@f@( m%tl{ kglkuocmxu%k gt iedtein X, =

I sertlon as conpared t o]
ors@qggenéev forF; Xs—RorKan4—LV lorF XS—QRWa Cg Xa =K, R G, MN

olEX X253 X31Borf- Xp= XA KK orkl - 8= KoX8r X19= K-oKRL- X, 2-1ZL, F, Cor Y

wher ein X1 _= orF 3=Ro|
oerbhr it £ Rt ek WP L KR PR g Ok P X =K
I,W:F_Ci)r\R xXKor PR, XN Br 5 )R KObEL; XQF#_EIK Fl Q0% KR | or K; or amino

S by g bbb g o o
sen IP; NG teSEQ IDINO:RE. These awfficiXnariant mag diffgr impgagpe @agmeered way
frgmﬁn%polyﬂﬁp dclls'e! ﬁ%%%d Er&l%‘ l‘,s'_rllah@ Hurde, e élalaﬂarks Rht Jﬁﬁer% sEpecn‘lc activity,

anyone of SEQ ID NO 1 t
tHeDn OBy, @H cntimom, acthedkel to 19 of anyone of 30 SEQ I D

SIOf f5§ Wi 2 gﬁE@nm BRse H@lﬁ’@oemaﬁé'écrﬂ %‘aﬁlsud(‘@ﬁwb@iﬂ&éiloﬁ@)éan be made
er

i neere fromthe pol ti
ou@@eaﬂw@deg@@ﬁncm@?ﬁ%uthﬁe/éu‘zcam ©b e, F@O'GCL\%FP%&? E fFﬁgtt in an active

pgfy%ép%e 'Nmﬁ@t%%ﬂdfrbﬁd@%tés‘ééﬁt)él to ﬂwb%fcﬂ@@tcﬁ%d pdlypepncﬂda encoded by the
mum or the

ik t
SRFIRBFRENCR AR |TRBIS B TP DA B Bt G i, igecation
sO8H & destth®nr egl 08 Hentifidd awadrding t¢ e cédunet Hn@wnani triekagt, such as site-

nol ecul e and still result in active 35
pol ypeptide. Amino acid residues essential to the
activity of the pol ypepti de encoded by the
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nucl eoti de sequence of the invention, and therefore
preferably not subject to nodification, such as
substitution, nmay be identified according to
procedures known in the art, such as site- -10
di rected nutagenesi s or al ani ne-scanni ng nut agenesi s

diresee mtaghnesi€on Rldngleartrand; MWaldgenesis1@88, e.G¢iGrnoagiZdd and Wells,

BQSEARR ) et AT GERIB JHPLECI Moot oo

popitivedic cHaggedamdidtidim thesfwlietcalﬁt arrmmamesuitamtemibrasnm@lies are tested for
ey ol o

anhl’?ﬂ%h)%%! a%{IV[téatB t|ﬂ%{iiﬁé§@lngr?cﬁf E‘:éas?/du{e% tllieﬁeérgg%tl\;/alﬁ %fo %—Rgf %ethwty of the

mdemist &itas of sPistrate-efzyme hyerngios- eanzgise b rﬂeéarramed o aratysis of the

thr@!a %%&%goﬁ@s@r%ﬂn‘é‘%@ o@t’erﬁf?}@b ¥y b&iﬂgcﬂnhﬁes as nBclear merﬁgnetrc resonance

hr ee- di nensi onal tructure” as deter
a”ﬁ’é@ﬁrﬁ%ﬁé‘%féﬁth&@&aﬁ'ﬁ%'ﬁE@]i'f@ (e cﬂcﬁan@eevos{aﬁaﬂy%@@@ Science 255:

30613y St ShikP&T AP0 200 PR bPRbELR: A Bloth 4 bQodS SBodfebet al., 1992,
1992, Sci ence 255: 06-312; Smith et

é%s Vos et at
Leflges 093358 Hal of Mol ecul ar Biol ogy 224: 899-904; W
| Odmbﬁ:!ovért, a&ho[edt%%%equé‘?ﬁ@%nb@ﬁrtgeﬁ §olﬁ£é%hdé38ﬁtﬁébresé& lnvennon may

bearﬁodﬂfﬁg%glnétgoéim ’Oi”r?v 8\'@?05' % gr}esrrl\glﬁa? Ecga&t;{jve r¥s Gf‘g anotﬁer amino

acidrsiety@ehde tof e miypapieleantodie yubs hidadide sequshte hud@hvBtorrespond

o Btk et L AR B w i BrenSd s BRIUSRE 5L Bk s,
whi Ghe dolroceisiondf & m@hencmtboMmeeotﬂdb sépiehgstio exchange one

nuﬁ%%@%ﬁé%h&ﬁe@&?ﬁ%eﬂ@ %Q%E rﬁ& éd %E%F %él(cg%d mHla%enesis using

ction mut a {6R 9 n
any of) then oethogs drewainéeotte Par@:ui@dw@@mi i$ethe grocedrehwhich utilizes a
suﬁ&% 80T b B ENIE BQQ%HF? \ﬁ/ﬁ]@gn VAL ?ngb&%ﬁ%o ssénthet}c primers
mut agenesi’'s usi n thods known
comtpining s g5sad B omsTéwwgwcbﬁ@emfﬁ@éﬂ Reh CappigRentary to opposite

stréﬂr‘idsl 4f2RS véotorS Hﬂ@l’i& Qbrllr%dtem?%Mr@ cﬁ'ﬁxﬁ@ RO ekaRNAr YREDQA polymerase.
th an insert of intéres ynthetic priners

O%‘B?ﬂra‘i’*’ﬁi‘%"ftth% PRrBersY BAMYRIEHPFERI PRI PBeRFEFL B e generated.
Fonﬁwlmeﬁupemb c@dﬂﬁ@ﬁﬁé@ﬂﬂ@ﬁ% e tAPPEGSDER whith r@é}ié‘élfl@for methylated

angfheigfrﬁethy\ﬂeﬁ end gggsrtl tE% eﬁ cpg\f% iﬁﬂg)ﬁ%‘[g lﬁalna qo 5 %I@c‘s i%r mutation-

cofXaining ré;mthammﬁ BiNad Cphamdédar@ltmbm g tist ag geyeslsabeksed. For a
n enper at ur ycl i n
ool RRRE e o RUTRO T AT e et el Foeg: Phyein Exprossion
anteutifickadrerl o5a9d. hem net hyl ated DNA to di gest the
parental DNA tenplate and to select for nutation-
cont ai ni ng synt hesi zed DNA. O her procedures known in

_UQBEMQESO be used. For a general description
19 QTH&EfegE}gﬂﬁveéxmtal'sE H‘élét@@&c&ﬁ@&ec cil: n&ﬂc@o&wgmg a nuclectide

pr essi on Urificati
se@BNIO Pl tuBleasT imeendorcepriefly dbkedTieeosr e Bte Felehee@ignces that
dlr@étstﬂer&!p?és‘é‘%nt& f?ﬂé%&iir@ @@dt@n@@"?ﬁd WGkshIcC PARY LS Uﬂdé‘ conditions
nucl eoti de sequence the present invention operably
COWPﬁ@EﬁMFHh%ﬁ@“6¥Sﬁ%Pﬁm%ontroI sequences that 30

di r gChuddiBd®Rr@STE 0dhcBding he p@@ﬁlé;mge S:@Cﬂvl@rb?r@sénﬂ lrﬂ/entlon may be
sui tabl e host cell under conditions gdggatl

manipalatEsnt Pofariel Gl aR¥R L. PraVIeR, (Of B¥RIPRRETS H%llépeé’ﬁ% M%@Dmat‘on of
theanpoyipe ey cohribh® | 'ﬁHﬁS@rﬂcﬁn iy @nfde@n riybd @esirable or necessary

| ated de f .
oA rBeef 57 sire R bttt dETHhun 581 By fooficpfige seauences
utilering Iremtmttheans A emetieodararowelt inoivhdn iheser tion into a

Yﬁgﬂé%( cgat}@ Psgerg%\ee;riclcer a ak/e o(re ? eﬁﬁ&%&%g?qmgeﬁggg#e@?%gg nucleotide
nucleotlde sequences - 11 -
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utilizing reconbi nant DNA nethods are well known in
the art. The control sequence may be an appropriate
pronot er sequence, a nucleotide -11 sequence which is
recogni zed by a host cell for expression of the
nucl eoti de sequence. The pronoter sequence contains
setjpeTs ovight it mgmzahby elhostexpl dorcexpressibm cohtheedickebiet deguence. The

prS%BtE%eaugﬁ‘%e cg) tatn%etr%%l:r}ép%%% E;ﬁr%g%g% ﬁé&”%%ﬁ n@)ﬁté’&e expression

sequenc ranscri ptiona
Oféttemowpteptfcienmawomw e bk apy nediesitide séqveherivingh shamaritanscriptional

acﬁ%ﬂ;”?r‘? alceithst B8Chr g}ﬁgiﬁé %c%f?tg‘?fw Lﬁéﬁ tr%gtegaé(nolsh}l%ﬁfi (E)P;n?dté‘r@ dand may

from genes €enco extra ular or i ntracel

bepqﬂtwté*ﬁfqna LIRS mwﬁﬁp@i@&@r ingsacelidpep@yrsgides sitberhpenologous

orlhegtolplt to thAbRlces of suitable promoters for
e transcri of the nucleic, acid

dir t I n 02 (gt | o]p
con ?'E]E § Ohrsujtprie YL YRE oh\ﬁgﬁ@tiﬂgnthe e\‘g%@%riipgpqa )Pf the qucleic acid
cobgaicer bfathehgssent ehlentia; @spdstﬁ@np NeOROb&NEial estatdedrd fNbromoters

g Serios” Bl ARG B PRV S Gl aareas dhur agdy Baoilus
sufjiRecvhsacs)se glae: (3dcBy Hacineivhéfornis a&ihph&ry&lﬁ;élg@ﬁ@(e@@ﬂ@ Bacillus

ste(a‘rflo er)n'opp@% em?iyor%a/e %t S %gtelh l%l%géo gﬂ%’@f ga %ijg C?rgjff{ghqgfa%ﬁigns alpha-
anam}te asee g@m@)( ﬁﬁyﬂ'@s licBawifotrhia pehicitihess §eveniosn), Bacillus subtilis xylA

aneefz%g' ééae@a%dgwaﬁgﬁmm Eg@,ﬁagaf Sachid ngv.ha Rastl & N 1978,

nes, and proKaryotic
Pr@t\ﬁ@ﬁms RéfhariétpnaltAgdemy D Pejencemr 6% 381 AL - :ﬁﬁﬂ ks well as the tac

préﬂ%tép(@@bo&%égﬁ %SQfPrgﬁée%f%§§f Aﬁ)%a?o’%af ﬁggd%n'?ﬂog%:em?e% USA 80: 21-

as the tac 15 pronot er Boer et

25i>r N@@aumot@ﬁ e dgetibah i " ldefrfy’fetmﬁ TR ee@sbiLEHA bacteria” in

Scbhiicddmeran, 198U 24267 4-DI; QRB LS Sn b6k 6188 Cfgd@esbﬁr@
" Usef ul rotei ns from reconbi nant bacteria’

Sci ERITHIPE CATEIGRE RrOMaBEs, Top dyecting .iag, tra&ﬁ‘a'Pt'?P Shrit dyKeic acid

coﬁd‘truatts of 188 Bres§ru pm@nt[@ mngptiamenbus Hingalbhdt BSIPAR 6Bk obtained
of . the_nucleic a

ectln nscrl n
rofbHE EPRaTe Aol griaeR e RR A R GoF FiekcaspaRlg Proteinase,
Ashbermgijad Migst neelal aplea- anﬁﬁ)mt eAspeaiitai pigdr 2@ fstmm tdygha-amylase,

L .
asQFRAR: ey &7 PR 3Rt onbglhaf YR DR Pl toase
Asptrplias amydaas elkalﬁmp@rcgedsleu%megﬂius a@yzta%ttm:ﬂee phosphate isomerase,

Asﬁt\%\gnﬁs Wa%}?eacet |B§§eg|% ,l’f\;‘: %ﬁvr 0 n{lsgor mt%héhlﬂ? rotease (WO

nor | ucoa ase
0B/Re e gbd walé, ap rﬂw é%\ZsiDIk}aDmﬁf@r e bytedsd, thagpemaeieis| fl:csn the genes for

Assérmsembéﬂ r%%ﬁal%@r‘aoé}ﬁ} i&sel SRMBLARRRIUS oﬁ%@ hfhsh lpH@sphate isomerase),

| ans acet am and Fusarium o ySpor

an@ WE?@F g, prohaidoroeendhaef00787) , as vveII as the

NAZt RiyeRdtHEBL %efﬁ;ﬂ IpF@)YrQﬁérQ o obBRePHORPHRS @erfe% Gap Eg&haromyces
genes for Asper us niger neutral al pha-anyl ase and

celR¥IBER gi FIURSeor ~Thr | S8ETBREY AL éef‘%’ﬁ?@r a§§'}30t°k“éﬁ‘ﬁ? (GAL1),
SabdHadMyced I Une@b@diae and ahyhdi d Ql'éW&@@sél@?@@&ﬁehyhﬁa%hosphate

east hos 0 rs are obtained
delySHEs TSy %%%%ﬁéﬁ&%&&c BIOBVICET LE8T°EPadBpIEReSNGerate Kinase.
OtBacekar ooyorss ke lexdt Sbateelinh@cicalitrasy Rdtdnb) of aB01992, Yeast 8:

42§2§ har omyces cerevi si ae al cohol
@dr ogenase/ gl ycer al dehyde- 3- phosphat e dehydr ogenase

( ADHzY Gaddol semeknSacudyaalemmpe s sa@beviraisadption terminator sequence a

seéj.l’eeﬁg%)?’%gg%éﬁcﬁ gt i%sli('cgfa&)eter %tgetf:an%?rﬁaglll ﬁ{eo@rffﬁgt%r s&ﬁuence is

t cells are descri ed b
oper99g |inkedde tthe8d' teddBusAg8he mhréecﬁldﬁtsemense@umm@ thaypolrbsmide. Any

torPathr SMich %bfhr?ctibﬁﬁrﬂ?ﬁlﬁihggti Bt Stk %&/%re wREHERE Sresé%t invention.
12
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35 sequence recogni zed by a host cell to termnate
transcription. The term nator sequence is operably
linked to the 3" term nus of the nucl eotide sequence
encodi ng the polypeptide. Any term nator which is
functional in the host cell of choice may be used in
t he me@“mirterrmmmenstfordmmemm fimnaef Boat edlistare pbtamed fromf tbe genes for
0
AsLérlﬁﬁU?][bgy%g A‘@H@?ae!nh 8, é%éééﬁuﬁ&%&?%o@ﬁglaég ﬂ%ﬁel?ﬁﬂus nidufans
datgisynthgsen Wgeqerg@{m@f@%rr@}w@s@ucop@w Gt IFysarivmionyaperum trypsin-

|;k@?%{ya§én | ate synthase, Aspergillus niger
ha- gl ucosi dase, and Fusari um oxysporum trypsi n-

li k@r%?rfﬁdeé%r@'”%orﬁ’r Br evqagt host rctiat BP s oblginey elid Higstgenes for

Sabdrdmpes c@@ﬁ/@rae%ofa%@r@édaﬁa@@fp@% é&év;s;&%agﬁw&ﬁy@mo1) and
cerevi si ae eno]ase Sacch arog%ces cerevi si a

SagsflegRIRCE e Cererierel Wy edRiEenES W%?PB'Pﬁ}%ege%’FC&?P@%e Other  useful
ter@insees alr ey dest Jeiphos pémh@eodm@im@e RASK 196X, is@prausef ul

tern nat for yeast host ce re descri .
rorinb ool sfotendtGEs) 2805+ 8 Soharle Bhfkr SE ot e netranglted region
of ahsoRER whisuiig mmioetahieﬁ)derranslaﬂpmem:éqe aosnozmilr ans llatded sequence s

on il et B s 5 el e Bl FBRLGRR iRl e popgepide. An
leadpre sahieycd ihakmjfmoitarhbmahet lestricelusf ofoitchenap el eetd idethe present
vasyence encodi ng the pol ypeptide. Any |eader

sequence that is functional in the host cell of choice

may Pipéer(psleldadans forelilgnenieust fungai\eplt ¢aiip . arPobfaimed gbm the genes for
Asﬁ&%ﬁ#&f ﬁﬁa‘éfwfm ?ﬁﬂﬁége%ﬁ Aszé}?ﬂb? HQ@&n&ﬁbéépf%E&na@@&%@%@e

enes l'us oryzae nylase

andSuEsir '@@Q’qfﬁ@rn’?éﬁilhéﬁtsceﬂ‘% ﬁ&@@ﬁ%‘iﬁ%tf@e g@f@ﬁwpa%ccharomyces
cer@Ws:%@meﬁo]b@@dﬁil\&) Hpr %@@%Forﬂ%& eBlelBiaar &- &Qgﬂid@%erate kinase,

fromthe genes or Sacch aronyces cerevi si ae enol ase

SagaIRIMFSS SAELH 6y BBEa-asioby | ide SAGRUCHHER] yERieksige alcohol

deWdl‘t@@ﬁase/@ﬁ!é@!@h%@l&@ﬁo@ﬁété\dbﬁycﬁ%@eahw@ﬁl—@%m} and
Sac har o es cerevisiae al
don i BUBHSEH T oEPA B A GePH SHTTY SRR CE B i B5EREEoPerably

Imk(eé\lucIZtrféA?) ter@dtudhef thentuctHotise gueumtes iy ahieb, beea transcribed, is
. t
oIS TS BT 1o Au? PERAS SLRRRLY o Rt RELa mrna

Anywpo! ;mieny\lhmm feragrse minipgds funstionaigc ﬁ@rh%édallb)j chdies mag be used in the
signal to add pol yadenosi ne residues to
pretg&]gﬁ@%ﬁtl]@éd MRNA.  Any pol yadenyl ati on sequence which
i s Pefrstedopriiadenylatibe ssoginceslfdr ddmertieisc ingalyhdse celisedre obtained

fror‘nn Heh ene@;rﬁﬁeﬁ@ﬁel@?f gL 2R F&QA Preh&de’ Skpergiius niger %Iucoamylase

a eny atio uences for filanentous unga
A%@éﬂf & afidapbeainmedae fBiinemh & ugeres meongrpémﬁlm [iggs protease, and

Asfggrg,g@e}w%'@%hg@mcgg@ase%per gi Il us niger glucoanyl ase
| us ni'dul ans ant hrani |l ate synt hase, Fusari

oxyging IurRIYadgpATtien| f9eEesestTRageas! éﬂﬁﬁi‘ C%p@’?g‘i‘qsﬁﬂed by Guo and

Sh&h@ar1g@ispmfare@uléﬂ;c@@mas@;ogm@fs@lse,@g@wadenyI ation
seq enc bed b

e east host cells are 0
o Rl Sauines) g ot s Reali, Foies gl bigeades for an
amﬁ%&a’ﬁtcﬁ%@er&cﬁhﬁk@@m melan&eﬂwemm&s oy pallyﬁéptlb@ afd S{lr@ﬂ@lthe encoded
e.cqodln 0
polfihti SuS 165 REE BBy BAmER s iR il Br v heRySestenes of the

nudgtdidelisepehse triag |mwmlgdont@nlaysp@1@t pelgide mbding I'eegmemdturslly linked in

trarbsfa%f)ﬁgggd%gp@ rrbél\%h the seeg%en{e Qfdthg coé Jl?ge reg?oqil D ERLEEEE $he secreted

polypeptide. Alternatively, the §" end of the coding sequence may contain a signal peptide

coding region which is foreign to the coding sequence. The foreign signal peptide coding
-13.
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nucl eoti de sequence may i nherently contain a signa
peptide coding region naturally linked in 35
translation reading frame with the segnment of the
codi ng regi on which encodes the secreted polypeptide.
Alternatively, the 5 end of the coding sequence nay
regigR Y ﬁ’ede%i'@ﬁ dihessdhe ceriing ssgdinmg doegnomaiialtyreconigin a signal peptide

ocfd%%@ﬂn t@te‘i*ﬁh%vé?@ C{hé‘ rei§NYBRS epegﬂ_Jéechﬂ{geﬂean %%ﬁié replace the

9@8 e codin region e require
\§ai ﬁ'@”@e@qpé'ﬁgéoaﬁésreﬁﬁﬂ 'ﬁa?rd?ralfq @ﬂbWaﬁwf@OQl@‘n@E polypeptide.
Hpeved, daﬁy s@ﬂd!l mtlﬂ@ld)dhﬁg refloh eI §iMe dthetéﬁﬁregégd%%eptlde into the

regi on nay s lace
Seﬁ"aegw 8?*%% ?Id gfﬁ” g@“%‘%dﬁ%ber é@?ﬂ herpr%?rea@ﬁvqn@on
enh&rﬁ‘eafvsengrat D@ﬁld@f@omh@ r @ﬂ%lﬁfﬁpbéﬂ&ial hbﬁ%ﬂ@ 'fare #B¥%ignal peptide

cts
Goﬁfng“’ééi érge)%/jpfg PaerRe Prlis S sn e W'm&ﬂmﬁyb@ﬁ Bacillus
st%ar@f@@tnog@}us aifhacinoiase, ﬁmﬁiub échegBahminsubiising msmst Ilchemformis beta-

ladiEMELRL 'B%B/ﬂz#Efs;egf%tU} P‘rﬁoﬁh@g]?%ut%?%?ot ﬁaese%gg? gLr d@rﬂﬁ}g and Bacilius

bacteri al ar e e Si
Supigigi 684 dbtriieneslorial opaptites we@stmjredBagzl BlnsieNChidl Palva, 1993,

M;&%ﬁ,@%gﬂ?ﬂfi%lﬁ@ ﬂj@(iﬁse Baci | | us stearothernophilus

anyl ase, Bacillus licheniforms subtilisin,
Bac ﬁﬁfﬂfﬁ%e SigRRErePids prdindiegians foadlemeatoss TBwel hdstisells are the signal

peBlicRabatine FERRRI bMﬁrn@quWltheopQﬁ&,aﬁﬁsAédéﬁf il Sae TAKA amylase,

A‘E{M and Bacillus 1o subti er'sig
SR yuger et s sBeteraigilup ﬁfaﬂféﬂmaawlaae \féthomg@@ m!eher aspartic

prdtmmbHamgﬂac:adofeﬂevezﬁme Sehd !—i%ccﬂ@%nug&:fl&%%ééée si gnal
anment ous fungal host

P oP i, 88D Beh B P Lisats hect Balngrs iaUme SBTathrecenes for

Satehammyres genagsideco E!pﬁé-ﬁ&tc@‘l édw$a@éhél@ﬁyc-5§\|%ré\iﬁfé@%ﬁfertase Other
er

B5REAA DBRE oD £ 2 poce Acper 1T 1 o
pr ot ks ¢radel saduanceohay alssiod epmpeﬁtldleuioaﬁg re@:ﬁtdthhhdﬁﬂd@@fcﬁ an amino

acih %i@gé‘??@sitlicjneﬁﬁglihe %ﬁr{n}o ‘{ern‘? h nc?]fj a gozﬁjtglg e res)ﬁﬁansf polypeptide is

S are obtal ne
knaggcashapoepess orenrrendlgieptdeabpaayhagsindin samd cases) A propolypeptide s

gei{%@eﬁ%ﬁ}hlﬁé&w C§r§i eS8 ¥' édn@@rtédn{{:e!at ﬁ\at% 9&!\% gcgy%e% %o%n%%alytlc or

| gnal ~pep tide co ions “are qescri
E‘Ut@‘fa %}’t'c C'@@@He Fuipe aﬂmﬂ’éﬂi’é & oA tie Br@q@m@édm?heabmeﬂi@e coding

reg&)nnﬁ@p@é?blbtgﬂe@ aginnee GRRHOBr B&‘?ﬁus%ﬁgi@:§ afll%ﬂneaﬁro?é%(??a rg Bacillus
uence pOSI tioned at the amno term é)

S“b?f@‘f 9%@6? PEpEEasEH@PN b STACEAMRMYSSE e isiagelpha-fagiaovithizesiuaor miehei

asqamwyﬁ@seo tanmf[v@@;bmﬂﬁm emosHila @acéé/ééqw 9h/B3SRE

t [ t d
R MR R EN ERNC B—

a polgeatiyd, itioe pn’ope;lﬂldfbO@?&rﬁlsﬁo?ﬁor@d&@\(ﬁ@?h%’Bm?rﬁgeﬂlﬂ%%ta' d?)ﬁ/pept de
0 i de e pr i de codin region

and {“%"%% BER R PR o AR otEeSt 8 N8N (RSl it propeptide
Ieg@hkal i ne pr ot ease (aprE), Bacillus 25 subtilis neutral

r r charo es cere

gl ELE‘%? gfsé AR dzﬁhabzégtﬁuaggrre qj}la‘%% seq%él\éeasr \fvﬁ gh 6[ ¥ ggp ﬁ%@hon of the

expeasdioMpt e @C[Zi}“ﬁtehtm‘ﬁarddiltee toihiki drawth a ttiees Bogt Wl I{adPBI6) regutatory

sysMBRIfe %‘é@ V\%h}g %Lseoﬁgtek&@s%dofq & Bgrp t'oqaee té{egxglfl %B%r Pﬁéﬂ response

present
to %rféﬁ@mal éPé WW@)F@insti@lmsmumdﬁmemen@ he aegutatory compound,

Re@u%cﬁﬁ/ Rikes wﬁpr@%ry&%péybl@ﬁls ir‘?ﬂ lﬁie tH@ i ek, P Btoggg{;or stems. In
on i s positiohed next mho term £he
Veafd‘r %ﬁe“ﬁ% H2gystespol @l beystan mﬁ’ﬁPG aﬁ@o lrb@ameefpuabzlngl the Tadi@h aipha-
£GUbainter, SASPERNLRS N} h | a0 e
amyclexprgs& on of the poln%ep |%ghr9%%%th§\?@%%g tﬁa ESIS)J\A?[&JL oryzae
of the host cell. Exanples-df-regulatory
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systens are those which cause the expression of the

gene to be turned on or off in response to a chem cal

or physical stimulus, including the presence of a

regul atory conpound. 35 Regul atory systens in

prokaryotic systens include the lac, tac, and trp
gluapeyREe Prasyddrenay. bd nseq/@aggulatpfyeseﬁkweg)QMWWP@&LOI regulatory
seqﬁi\!ﬁ%@%mﬁg’%hnﬂﬁ %Fﬁow Hr‘ gtahé %Elﬁké’t% fn%&bwoﬁ@@ys%@these include

| us nig

the giﬁhydf@éﬁﬁi@ a@@crﬁﬁ@ ﬁ@meewhfdaﬁom@ﬁ@? @. e 95986?%%{@91@@% and the
me@lidGeRTY LaRe Ml@rﬁgrteeémmé’d @Jﬁh H§§ﬁ§ rAstal EBUthede0tabes, the nucleatide

sequences. Ot her exa Ies 0 Qr ces are
Seqﬁﬁ’g@e@”ﬁ?ﬁ“&ﬂwfhéll?%%ﬁmé Qegﬁfﬁﬁaglﬁf 1@% Wi 55 PRI stusnee.
eukaryotic systens, these i nclude the dihydrofol ate
reducRﬁse ?ene which is anplified in the presence of
Ex e, and the netall othionein genes which are
anpthefpresbmwdvhntlmeaakso rebtted . rebomititees exgrasses) vadies comprising the
nucl egtide 5.s en 0 ti
il S50 SHRUR TRDE e e nd " ot SEGBBER, SE LA Csequences
desEdeeatswe maydst joinsd Toustipr és emduq:ma emqrrmmwt sxpressioat @stor which

ma¥] mc{ Sg 85@ 6”@5&% cgé@ ﬂegpsc%{rﬁ}%ltgg 2o 29[9{:\7%1] zﬁ%ﬁ é}%ubstttutlon of the

ef ¢ aci d constr uct e I nventi on. vari ou
nuatarttie sedubecamdceing il PYEppide 65 sudositss e"ﬂfﬁtﬁ@tj\’%d% nucleotide

sediBYcLS tﬁé’hr@?&ﬂ@/@ﬁﬁdﬁ%ﬁ} R Q)Ep?é’éé@@ bRINs8ERF BRI Mectide sequence or
expr essi on vect or i ncl ude one or nore
a ngdeio epifl eppstiueistrnEsng ﬁhesfreﬁégnoﬁdntaﬁﬂ GRPTOBRAlP NeEPH PHfrREFSSion. In

crea%‘%stﬁé E*Hrés%fbn@factbh €he &Bﬁﬂg%@%jéﬁée KOEHROCH 18O 0QMbrIRY thdiéhe coding
peptide at such sites ternati vel

Iy
seqwameé@w%b'y Inkgd sffe @%@pp{%&%ﬁ@%ﬁ%%ﬁ?ﬁ ébﬁ"ﬁ‘i‘éﬂ?’oﬁe
exprieseeshiyark Bg@Edidtovdche niay tenl ive@os eowemmesmid or &irus) which

nucl ei ¢ acid can ct conpri t he uen
carn b kil oaarard 16 eRRireatPiR PifedEst RS Fahdt Padbout the
exp@é@@feﬂ&ﬁltwﬂnmtlm sedurace dtie ngoise glitwoecios wililotg[atﬁid depend on the

coryiel§ G, Yo i h LB s, WE@H%ibgg%déﬁrciggx?;bgﬁht}‘oduced. The

veo®XPrag bk timar dheosedcbmilam@dasmidsxpr essi on vector may be
any..ve
conVEnReRt i olan RPN el Cw}éﬁén@“%%g%%?@ oxists a5 an
extsambiromaorbahamgtyameuepltch@n @wpadss insiepgidenhel W@ﬁ@madjéephcaﬂon
gSequ 1CeMBEROT a WnlrhcrboRisBate! ¥ rificial
de%e @gﬁﬁ tﬂ$ %@gggﬁgg%?%?l?ty of ahemvcector wﬁtﬁxtﬁg e
chrppgtomeel | i nto which the vector is to be introduced.

Therpg @&R@rr %amn@ﬁ] bhﬁ%@n@%r‘?ééﬁ% @élf—%ﬂll@hon Alternatively, the
pl asm d The” vect or be an auto

veqtqgrgmqyd)gtqnﬁgvmfgcwgqn infro@ced intq e figst c&;ﬁ l%lﬁ?eg%t%q zgtoége ggnome and

repfedhid L HEREDSRNBE cﬁ%ﬁ’ﬂdswmeﬁtshmtd\ﬁlmbh £ ahs pBer0htasfited Husthermore, a
i ndependent of chronpsona licati

sm@p a‘(§?FPrd°r RS OF MPBW%\‘?& orsPla ﬂl@?ﬁ"gs gvhlc% tggéther contain the total
DNAItH b§ hﬁr@ﬂ@f@@ ¥R thergeabmalct ihkinostakll, 25 tahsmmyos oy be Thed.

R
whi@h @emhﬂ ey swbeoniontrandoroed celit @ seleetahizsharked ik a dese the product of
tht eg@‘%tée%ﬁ no%@gt he\( %T rrlé)sr%?ar%gdres s?a%t é ﬁtgtl'f‘e%\& 91%%5]? eﬁrototrophy to
awiotrbgigy, abaethe iRur t her nor e, single vector or plasmd

& !1 biff

0 il LS LB AT St s
Barg/éﬁoh@eoiformhv‘e qﬁo@ﬂrk@@l WthBrCC@fql‘r%iﬁ@i%‘?sdﬁﬁﬁtﬁ?‘?@oé“%@a ampicillin,
kang?ﬁchﬁe%l&raﬁ}pﬁén iddner @étr%%ﬁﬂﬁe I’é%}é%tcé O@Jlﬂ%%f rﬂér‘ﬂ@ﬂs)’for yeast host cells

co in one'or nore selectable markers which permt

easy selection of transfornetPcells. A selectable

marker is a gene the product of
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whi ch provides for biocide or viral resistance,
resi stance to heavy netals, prototrophy to
auxotrophs, and the like. 35 Exanples of bacteri al
sel ectabl e markers are the dal genes from Bacill us
subtilis or Bacillus licheniforms, or markers which
are Gy HIBE, | UL LY SEeRiES B antel, sarchUBA3.afgdedabié inmgrkers for use in a

ma@%@a%ﬁun% es?;c@mnmeeg?@tut o n% nﬁ&g&'tbngmdés 2%%@%%5@ argB
{orpitigse C@rE@moyiﬂ_arﬁterastmr (mhmcahfd:tnmﬁr&feé@eaw@rﬁ (hygromycin

phgﬁfhléﬁér%fér%e Uﬁ@D' (Aivéte r{ehuc@é‘é%wm éﬁg@?&lﬁﬁhﬁﬁs I‘(r;eﬁé becarboxylase),

i ncl not aceta
Sca{?l{;]flte éedﬂnw rﬁ‘l‘ﬁf?féseﬁdfﬁ%@?ﬁ%‘%'%ﬁﬁ@h%ﬁ%)ﬁs wellies eq ChveieAth thereof,

( phespbrauofoh k€ irﬂarﬁﬂ@ﬁé@rﬁ/dsaﬁﬂ f-05 aReAmad%eP p&r'@/gér%w&mpergums
niaD (nitrate reductase),

Opgos hgt ran@f er ase) é
NI OF AFRTEL IS JrEe phate bae %Wﬁfa-‘%rycesa'wscgsewursat e

ad emyé tveatoss er ms qaresetnf pﬁerﬁt@ﬂt ;i‘réafﬁbhya&c&]tébf %h@&ﬂbnt(sﬁ}&hat permits
I use I n

qui ya referred f
S‘a%pgﬁﬁgﬁt’ §’% ﬁ& ‘fecéﬁf g’t‘f ?'Q%W@ Qnomeyis repllcatlon of the
vedside tgi delllumiependtéuﬂ @inis: gamodeper gi | | us oryzae and the
rosco cus The v ctor

bar tr y
theF%r énseqnef'ttol n'\r/"gjn 0 OSS CSF@%Q%‘W Enf&iR B & %r?é'n%ﬁs'}’”czeonde
seglzate pmm‘m’géhe phlgishtdd ortapg o#ter elemeht dfitles vatdrdor stm:ﬁe)mtegratlon of

the: ﬂag:tcn%@tg tﬁ(? %no?'neg S? %%o%??t?s%roﬁo%ﬂgrgglo@&%l ecﬁgbzagtwghéltemaﬂvely

vector 1n the ce ndepende
theFgectont regr atontain | asiddiondientmimstide eddquegmmsentyr tihestive cintegration by

horﬂ@%g&.%l Yecgﬁbﬁﬂgﬁom%& Qﬁ%rg‘éﬁ mée&uﬁgcl%s?%ﬁdWPQ dd ﬁ'ona! nucleotide

pol ypepti de or any enent he 'vec
segiegprecaRedon ‘éﬁcitQirﬁO B¢ intagrrded;iata tbe hpsice!! gerempen @rm;ecbqe location(s)

in m@n@{r@rﬁé’éﬁné?é) ‘T@nh&%eo%gqﬁelﬁ%%’rﬂ?'ﬁ@ér’a% at a premse location, the
Al ternatively he vector may containh additional

'”t%ﬁﬂ‘}é%'t?'%rée@%&h% esfaraply aprain g Hfidiont egrmaes @fmwol@s such as

10@1@@5@1}9@@@ praﬁ‘§ QIrEIR8l/1400 td NEO0 bR BRHAR Bist bRErB®S 800 to 1,500
e add tlogal nucleo i de sequences enable the

cell. T
ba%%e%aersr FS“ BE TR R0 ERIRYPLUE YY) ORISR Tordsh ARHeNGR tosenhance
thepp&ibtaﬁ@tyl @‘C&bﬂg@ll@@)s récomblnetiehr TR $ee@bsonal l@bnhéiﬂ‘d 8ASL be any
od, of | n at_a preci.se |ocat
soqifes Pt aPeisRare SHEBArORh Star By B URSar R dimnost ool
Furthesmbfe cthenmtegmtmrmi aémenic| reayt | e son-suekiirds or @odiog nucleotide

oy 98, B3 B! S HSLBLEBIY AR ady 300 BRERS T S os o
by mrehfrm@mwﬁh@mmbmgb@s with the cor respondl ng target
Seq#@néiﬁoﬁoﬁoﬁgl?%ﬂleguont ﬁu% \Fé%fEsP ylfhtlttléferocfo{rgb?@ laﬁ%glﬂﬁl of replication

reconbl nati on te rati ona
enabirfl dire eegtpia to |r@33lfmimuwl@m§uw tih thehdostaegein gt@@u@hc@amples of

badtd}ial %ﬂgaﬁ@%@"FEplf&EtlJnh%eht%tor@%E| of repalide Ef'gfanlo%h&B d322 pUC19,

inteqgrational el enments may non-encodi ng or enco

ng
PARel otai“@@Acgga%ﬁefé@ﬁ’”@)”ﬁpﬂ'%loat”hér cpfarad PURA 186186, PTAT060,

andTQA(Mhe pbﬂﬁlﬂi@é Q&;ﬁt@atloﬂt;ﬁ’ Habeud @i@uﬁﬁﬁle@fof bhc?né" %ﬂepﬁ@‘dtlbn f@Suse in a
honol| ogous reconbi natj o

yea,SﬁBtpsi?ggi{ nthe LHBICPE TG %?zP]‘F%WhéﬁS&qﬁ%ﬁﬂ §Be 5?1'“%'%@”@ ARS1
anthFNephmcC&Iel @b r@ﬂa.blﬁf ntgtst; fhfhld\f@*‘lﬂ)ﬁhte?arfgﬁpbﬂ r@@ﬁc%ltlon may be one
aut ono us . S ce I N uesti o =Xa es o
reGct QU BF DRl Bapion BatsrB A e the  enpserel cee. o0.
Ehrﬁc&phgmﬂrmmﬁgqod;fafsmweus;npma&ny pltmsgzces p//s@\r?@ﬁﬂm) and
pU%qlEEhaé% 400%}5?{/-]\%5@ lué%é‘%%%ﬂ%% & B‘@F?ﬁ't lqveﬂgon may be inserted
intortep hbgtatell mnnr:maaapnok:!hcjusn oEﬁhargaaIn%wcmibctoAngmun&seﬁn the copy number

of t%@g%%ﬁ&fglﬁ I%gq ? Wse b%: Bbt% neé{ %9%&%%&5 ﬁ%zéést ?ﬁeg aéJi]ﬁeon%E copy of the

conbi nati on of ARSl -16 -
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and CEN3, and the conbinati on of ARS4 and CEN6. The

origin of replication nay be one having a nutation

whi ch nakes its functioning tenperature-sensitive in

the host cell (see, e.g., Ehrlich, 1978, Proceedi ngs

of the National Acadeny of Sciences USA 75: 1433). 35
sequsnee intraihe baet asd pgnane ar bylieduibg aearepdifjelie eeledable marker gene with
theP hEF&SIHe 1SBY &Nk %he‘i@l‘:elgecdn%ﬁﬁg} SehplirleBt &p‘e‘%eofhlﬂétsef‘e%{able marker

to I ncrease pro ucti on of gene pro uc
geps cinsh herabis aqﬁiéloe@ipgppwanﬁethe CoPepie TRIBPEG: .C@@ be selected for by

cuSRAYE MeoeGain tlb@p:@@ér%b%@%e pﬂoBﬁ&@é@éd‘c&ﬂe ageriteast one
dd|t|onal cop guence . into the

hos
cel I %@5%??9”@? B%Pd FPcl?‘a%*Pn © ﬁe@ﬁ%ﬁ.qqsame@ éB‘PV&EOaHP%SWCf the
reddBibk@iht @@RSsioh tvactofshe thelpleeeritiifiensecarenatl kben & oed bidlied in the

ont ai ni opi es of the sel ectable marker
aﬁg%ﬁ% gaﬁ%gPﬁgEé%§’1§8§t|@W | copies of the nucleotide
sequence, can be selected for by cultivating the
kmgﬁf& in the presence of the appropriate sel ectable
. 5 The procedures used to ligate the el enents
desThé bedentbovastion alsonsltieade redambinprica ib$tneettcomprising the nucleic
acig)ﬁgﬁﬁﬁﬁfo &gtﬁéé o ﬂ[ﬁ \%xlclig a%@grﬁ%{go élmﬁ?&} ;'ncme @g@w_@ﬁ%ﬁgroducﬁon
of e palypepiRe. As\(ja@f:og)oomp@%mg @é]uplgotgg{@ spﬁéermee@‘eth@ present invention is

mtr‘o@b{c%@tn‘zt@ré r@gfsrszenrs%uﬁét% Feltok %%élfﬁ’cbﬁ@@hs a chF?ﬁr‘iosBﬁH integrant or as a
Sdf ngﬁ¥SIn he nucl ei c acid construct of

POR g'ﬂ?\ﬂ‘h"‘é‘ﬁo%’“@' ¥R AP A8%0bed PriRied | n the

recmn@lheanéeupfr@sittfet laoiﬁh]ce@u!art Rtcr@RbReRt b@eSa pfodBRtOror & non-
r|S|n a _nucl eoti de sequence of the present

”“‘F"ﬁ\‘f 1S 9%“’5mrﬁ90@6%"é’ﬂy°i%to a host cell so that the
Vecyesiull uhicsmilat il et mtaﬁalcdéﬂ@mmajramrﬂOGQV@ﬂéct@ra iAGuding, but

notglggi%%! %éa%gqlg‘lﬂqgﬁa tgl?lp% %@uﬁ%@{%ﬁ" @ﬁr{sm g L%teé'(z') ic?hquefaciens, Baci/!us_

braxmri Eetilus| @rrulans rBzolga b ) Baillys coaguarak Bagfitsdautos, Bacillus lentus,
u n y "

us !fc Qﬁdﬁlﬁrgel t%gc]rlﬂug]n?erg%%sngrgr Eg aug tsée%lr%t{?&ggjﬁﬁ@ss%%cﬁffugssubtihs, and

agﬁmﬁhpwmlmsme obac&?temtcamrcas lceltli angy, Strepfompers hidans ed Sepfomyces

muﬂmﬁﬁacc{rldruef a sve Ea(%erra Flialsl S’cé'?hl M 40?’7%175:\58@9 !nl ér'%referred

I ens revi s,
em@pcihm@nhﬁbe tBaleripl b@stcwdu@ a Bag#les |l¢’nﬁ@s c@@@MSalrv@emformis Bacillus

sre% nlnHﬁmb@btr lB%c:fHL%a&Jbl‘ Illsuc%illﬁ%b’tﬁer [:%Qfeﬁ@&'e bH§1ment the Bacillus cell
enl orms, Bacillus negaterium Bacil
is @@@Qﬁ‘ﬁ@ﬁﬁ@%ﬂ us, Bacillus subtilis, and BaC| | | us

t huﬁ'}@@tr&[&h&t o4 vé’ct@ﬁﬁt@@tﬁ%ﬁﬁl%o@ﬁééil m@y %r |ns€ance be effected by
Streptomyces |ividans or Streptonyces

pra HEGARTRAEOh & e Fide STRMN Y @oHedoft 47 U0 PR farrstalSenetios

16@p114Lm5§1 peied %ﬁ@atene&‘@t@d(sﬁente,g th@r@aéh@rsmzwhomm Journal of
| us bentus |che |for

Baci I
saggiedratt CREbReP Bkt 4156 Dot el Lo PHTY of Molcoular
Bfo&@MSS poe-2miot é‘le:f’cropbrefs@’f (sed @g&‘pﬁdxg@@ﬁa aridhBovBaC | 988 Biofechniques
i ntr o et on

B: Jﬁ& %51\),6059(63]11%%{:% se% ogt,g @fr gl'ljpor@s' Q%Jour?eglp acterfofogy?(ig

5711R8278hce, be effect ed by protopiast transfor mat i on

E;ﬁgl%e fsBea Ié‘%@%ﬁ_@@%@%@‘ggchna]sgz%amh@ﬁf H‘Hs@{:t §§ Grafhngal cell.

e. gn, a\&mjﬁ@ecaﬁmbgﬁrr@nmthe hegedke!! igoufurgk! ofll. “Fung:" as used herein

Enclggc\%slt ﬁx%;pﬁifl %oo%é@%&gwg&ﬁa, 9{?@6@?&0 ueimd Zy§8mycota as defined

Fson ur nal
oy Biewkegythss: alz@g&martﬁgng’ﬁw&ygd?:gﬁqngnf (isHee Fengy. Bth edition, 1995,

cABNLGEIRYRSI, amv@gwemesé%brﬁbgt@@m e Ss e o@c&él(bs cited in

or conjugation (see .g., Koehler and Thorne,
Journal of Bacteriol ogy 169:17-
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5771-5278). The host cell may be a eukaryote, such as
a manmal i an, insect, plant, or fungal cell. In a
preferred enbodi nent, the host cell is a fungal cell.
"Fungi " as used herein 35 includes the phyla
Asconycot a, Basi di onycota, Chytridi omycota, and
Hatygoonitet &, (1885, deprangsebe 1) biadvkis mitodprie tungt (Hakisworth ef al., 1985,
sworth and Bisby's Dictionary of The Fungi, 8th
géﬂtlon 1995, CAB International, University Press,
Canthr ﬂd@fﬁe ptﬂ@rr@kem@dﬁm@ﬁ fﬂﬂhéur@hiy@bc@l & asyezist eal. 'Yeast” as used

hetek! r\ﬂﬂ)’&%%@gboﬂg ﬁ@laus y@etai@%ggag%gr&pcﬂe%rﬁh% yeast, and

m t ospori c fu?
yeast&@péglﬁﬁ & e é@glé%@a@%ﬁbsww@eﬁw@me %ﬁ@ﬁase B¢gtion of geast may

ch¥®ash teLfuture, fEfﬁiﬂ@ﬁaurp@%sUﬁQHs mk)@r'ft%h NydaBCdHaA8S defined as described in
ascospor O%enous east_( End o cet al es),

Bida M bSpbHeseh ol Sfy%wer , Pessyresat SNel @iy PAEPeT RR., eds,

Sotchﬁpd:lm@fendlr&ﬁ)ﬁﬁo@ﬁam sdrBlsmt@nm@)t es). Since the
in the future,

classification nge i
e Tt BULEOBITEHITES PRVBTINY G Deyieast Mashap! S sbCaiteendiansenia
Kligsedescsd, Petlia, BaccBhohooys, Slldzo%ebdhwgdnyess of Y¥eash cell.
an

oo T SglioSt s Rysror BTy Miso JPtih Si el N, oo Sebehsromyces
caiiﬂ:@fy)ens,fbn Sanclenenyoser eerpmy‘é@r Secthermbpdesretitstatiche \Baagtaromyces
dopﬁgﬁi %%L@acc s Onyn)gb 'S i ‘Z 8%;?8'}'%”%3’3 oyyélacpﬁa%mycés oviformis
celydn poviher roest Iprefeerreda%nrrmssitmqnt éﬁ@r’&@dh@ﬁb@tﬂﬁ reefitiyverdieyces lactis cell.
in YA A né/refé?t]eld chbo@meRt %égegégﬁ]%?tstell & {'%P dc?b?yﬂ%a cell,

ces cerevisiae aromnyces

Sac branaiey e pratsrrgh £51pdimeals Biedunas)/aess okl lawéamentous fungal cell

Fl@%ﬁf@)@é %@Qﬁc Jﬂéramqrh%e%t&fs fm%é)gm%i&lvl?urﬁrd&asand OComycota
| n anot her nost %re erred enbodi nent,

a&h%‘%mé% 8Y FapEsvepriey et Sty 846062)| Bl filgmeipys fun%arﬁ rﬁ%aractenzed by a

mya&iRt Ren oﬁﬁ\%bséﬂr&f @T fire Gepuded 'glméﬂ ch‘it%n}’ﬂ%‘hﬁa@oﬁd 6@k} complex
s a Ya %tlca cel [, In another nor

polysast i Fet JrBEN BeBiONE He AR 1RGB0RR8) g seagoon cetabalism s
obﬁgalaﬂ)%btﬂ@f’m f:cblﬂ@a@ﬂ v&gitdtive grdwith BRRERUSICR 89 BhCchaREh MBS cerevisiae

I L R AT R
suptagn e\?éhemﬁrelmezfemobembcﬁdim@!:t e dilanieatas trerdat stz & a cell of a
oAk b Bt 1ERIP IR hoPIm Gl Rendifiist! ARS )] YiRfeote, mscor,
Myp@’!opsfae!@haewrdwra Vegietliatr, Veielgvievkdlypioslaiymhgmrashoderma.
el omggtnl,&r ﬁ?é?grréoaérggéblrﬁ@ﬁtaﬁlgl i* I&ﬂ%ﬁtg’us \Aﬁﬁb%‘%S? CXI iS an ﬁgpergfﬂus

aero cont r ast vegetat ve
awaokatsphaioenjadidus éﬁmryfgmsafépom@swﬁ@mﬂ@ﬁ rfﬁgﬂu@fnsaAspergfﬂus niger or

Asbﬂ??r‘ﬁt%l br%é%r céﬁhﬁ{ LR o Q&%&%&%%ﬁ mam&ltous fungal host

mentative. In an even
celk ffe af iFsaTERt @ggtnqirgfﬁ@w Ftpﬁgigym(;@qrpalqss Fasgreim cgepokyelfense Fusarium

cu/&@ﬁﬁfﬂz Q@usﬁﬁum RidmiR@druh] Pl$LHmt QamMaqe 'Pjaﬁérﬁd:m heferosporum Fusarium
pergillu Fusarium _Hum col a, Micor,

e ”é”el i afmwnbr RXVSREUF 05 FioTERUMPERT AT, urﬁuswwrm d9ge4m,  Fusarium

sarﬁ@}oy@ml E&HaH[Im @mcadfhmmdenmuml @p@oiftﬂ@@bid@é‘ efesdrRfh sulphureum,
nmbodi tou host cell is

Fu%iﬁr@rtar qswg It-‘%yrﬁdpqr};% &gﬁ@’pﬁlqr Hgarpgb\(qnaﬁgtum ce]laﬁn an eveh most
pre#Bme reghtiol:iﬂd&nﬁ apofiaraerstousAsipg galehiusiing slBLesin venenatum (Nirenberg

o0 Rl W5 dtee? Pt Ao D aRF e bl host oot i <

HuMwnlyalrndm@ﬂ‘s Hughitola slapudrusar i Mumobactahieili biyceephthora thermophila,
Neurldﬁ,{?d’ré %@sgis_rfg&;:&dffum gﬂ%ﬂdﬁé%rﬁr?ﬂéﬁﬁé lte%%%ﬁ/s %‘th%rd'epma %amanum

nmor um  Fusar ear um "Fusari um granin
Fusari um het er osporum Fusati8Hn
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negundi , Fusarium oxysporum Fusariumreticul atum

Fusariumroseum Fusarium sanbuci num Fusarium

sarcochroum Fusarium sporotrichioi des, Fusari um

sul phureum  Fusarium torul osum Fusarium

trichot heci oi des, or Fusarium venenatumcell. In an
ﬂemamnmmgmnmgneﬁaﬂmddﬂenﬁmQWRenmamLhﬁﬂmbMﬂmenE@ag,or'ﬂmhmkmwa
ng%gﬁ' parent cell is a Fusarium venenatum (Nirenberg

. hov.) cell. In another nost preferred

enbédhcmé n@elISt mey fd AimesfoBtes Pungalrotess t inkaying golgplast formation,

traHHfH}nQéﬁoﬁ o B%%r@t@ﬁlast@uéﬂd%b&xelfa@leh‘ 8F RSN w0 nBh&R Rhown per se.

Mycel | opht hor'a er no Neur ospora crassa,
Sufialpip @rqcﬁﬂtar% ﬁijrtwﬁf@g’@ammof Frpesyiliis host evlleese dpscribed in EP 238 023

andiN bR de B il ZraRdihgs odBe Nai6MD JREIB:KenEh8hbes USA 81: 1470~
Tri choder ma éc{%nfgl bracht atum Trichodernda reesei,
|

1414 YiEbiErPRin P HRnSEETYNG SRGAT Seeigssarpggsgibed by Vatardier of al.,
1089 absfcorared7-hys andnax eslsomvméa@t ﬁ@y%Qiaﬁﬁl‘o&ﬁéd us:ng the procedures

oo SR e RSO L OB, 0 RCLOB! G5 S4Bt o

Gmffcs aﬁad&ﬂmiémﬂﬁr@cﬂmg}c M@throds inffonzyrholagns Melurt 19anpefi 82-187, Academic
cribed .i.n

0 e de EP..2 02 nd
Pia Tl i 2o B0 678 e Tl ST BREE R0 0 Rfln ot ar
?Qﬁ&,a{ﬁearaﬁdmgs Stfhe NatenalUSiedBiny ol 878rcet 4/BA. 755082@bI1 e
nmet hods for transform ng Fusarium species are
descri bed by Malardier et at, 1989, CGene 78: 147-156
Mednadis WP ORUCION87. Yeast may be transformed using the
OE‘Fﬁng’r@s%nt @%ﬁﬁdnbﬁgo béﬂat@@qg%eﬂ%b@ @r'ﬁ‘)”rc?d%ﬁg ég;oiypept:de of the

pr
Abel son, . N. Si non, tors
PFGJ?@“C@W@WO@SC@HE{'%I é@uFL&?VaB?Qolao@%t aAlt H@ﬁ% ¢aipditions  conducive for

pr@é%ﬁ@f@rﬁ%o]%@bﬂﬂ@eaﬁ@@) ré%@velﬁ% ypheden ¢ Press,
,  New Yor k 3, Journal of

Bactetlhe @rqgwtzo]jggethq@@f e presgn Fention, the cellsjgyg gultivated in a nutrient
méﬂrtﬂ@%@ﬁéﬁwfﬁor%roﬁﬁﬁlow 1188 Aolyperide Nosiref meHoas 0@BWHIA the art. For

1920. roduction 15 The
wrﬁ%n&e ?f"”a'F’ékS f{"égdt‘@’ ﬁ%ﬁkﬁJ@ékf%‘P‘VﬂESdﬁEiahaC%e or large-scale
ferp@hmp@rpcmcﬂ.ejw@fcr;:htnmou@,rt?s@n?mbﬁuﬁn@n il st@fmérrzerﬁ‘@loﬁ@)m laboratory
cultivating.a host cell un con on nduci.ve faor .
or ST R o URBOBATY Beber Bt BRAU L WEB0 ST prgoving the
pojppdpyipept belexpresseti rmdfor Gdlattdl O odtvedors tatiks plaee pr @ seitrble nutrient
médpuﬁ'?g%l@ﬁ{nlga%ﬁmﬁ lnlﬂ?utr%r ng réo n o%ﬂ?f?:h% a;lfgéﬁpstlr} Qstrocedures known
in W& Ag. Ssttarbctwgnddr&om amallahle feom comercsﬂoswmmme mashée prepared

ac&o%'}\ﬁ; 'IBprfBﬁsH‘eH' %dr?(ﬁfsﬁgn§¥e§h%%a{all%§55 Colf”tﬁé V/ﬂ%%ﬂ:ﬁn Type Culture

e or large-scal'e’fernentation élnclu
Cotemiennliohe ,polyaeriide i sacrpigediio tor nyigenidmsdinme the pofypeptlde can be

redcREEB Qj'ir@@ﬂy%ﬁ the reBRRY &AL %oly@épttb@@ﬁ&t@e@l’et&? GBI IR fecovered
perfornmed’in a suitable nmedium and under conditions

frog 98 WsA§St he  pol ypepti de to be expressed and/ or

| solrgd @@Iypebb@escmbst be adtb&Bd hﬁr@&eﬁb@@ mwm iR z&uar& aht &e specific for
nutrien um CcoQ risi carbon and nitro

AR o NSRRI TEHITS MGG RE LT L RiBgedormaton
of bR ehAgnablodu@Ubt abhReciRAta oREC @A abkeathr P example an enzyme

commer.ci al .suppliers, or e ccaoy dj
asmenes idertnene e B of e ROGBPLT S 5r, B ghed e

AeT he ansuﬁyugepﬁwetptidse mdyobt eectdvenm)j by fmettlhm:lsp@rhqmem itteke art. For
ex%:nipﬂg, r et @&e@ L og't‘?rjfe.bggft?f? Ve ed en%%he %%B}i%ﬁ%y %gnventlonal
prapediy pe ptdidiénd, Dubabt ﬁeﬂe@ﬁedcenrcrtfugmnn b#ltrateop\eairadlion f spay-drying,
evé&%&raltlchyosr?)heecﬁmaﬁ& The pol ypepti des nay be detected

nown in the art that are specific for
-19 -
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t he pol ypepti des. These detection nmethods may i ncl ude

use of specific antibodies, formation of an enzyne

product, or disappearance of an enzyne substrate. For

exanpl e, an enzyne assay may be used to determ ne the

activity of the polypeptide as described herein. The

r esiite pelgreptidespephé deesatyintestioremay e edrifted byea ey of procedures
k a papf | -
PR R ot W R L D981 Y.
hygspriebigur@somaiefoaisingg, anslitsiagoexdlisin).e glectipphoretic procedures (eg,
pre®8Mtivd szQ@&t t@ﬂ)cuglhé t B%r‘eﬂﬂal S%P&Blflt?c([e'gorbmzﬁ 510 éﬂlrfé(tbgﬁec:tpltataon)

evapor ation, precipit peptid
SDéfPﬂF@Fe o @@@ﬁ?oq RPN S BN Pﬁgéﬁ;/” TRt R éd? b%r@waﬁﬁdews Ryden,
ediths, MOPLREHIEIRSs, NeRowik i 1dsbne art including, but not

limted to, chromat ography (e.g., ion exchange,

affinity, hydrophobic, chromatofocusing, and size
Plaebscl u5| on), electrophoretic procedures (e.g.,

rativ electri cus n differenti

Do 1Bt Pers B S shdin e st BRedTy plast el which

ha<Sfasn Fﬂ;&@‘prmnrd it a andiscdide éem;enoeeergodmg?a @bigpeptide having antimicrobial

act@mgﬁh%ﬁé;sggt’rig\gen@w C%](%Q% nd an@ﬁ?@&% ﬁﬁ%o!wegézgenw recoverable
qudniiljesn T he molbendide elayt b;rsretcgveaect frca"n styeniant i want, paol. Afternatively, the
plarﬁ’t%’r%iagpgirg{:(g@%l?l 7 ngrgﬁﬁenﬁ@réanéﬁolg%%n@?ﬁlgy bE %Qé& 8% gt?dpgv for improving
the auplit Pf e oo as rfeed. &9 derrpving yu*@fmﬂahealp@ e@eéatablhty, and rheological
prob&MEN L} %‘de%‘t’ro?%n taﬁtxrﬁ?ﬁﬁ’cfv@%tzt&}nﬁheofe@ﬁ}é‘? ;%Jhg)e%%é/ Fbﬁm bAGiant part

I N recoverab uantities g
may BlepBHERS PIBRPYHE Peadigesdive ﬁ@ram arwaa!ts onivestasks i vel V)

t herhephrand é;eﬁiﬁ: E’Ehﬂtnbatﬁ’&ié di‘c@{%e%btﬁm@g d t&iﬁ:of)eéprmér{b@&&[edonous (a
be used as such for inprovi

ol ypept i
ol T B RSP PEEa 21 Gipbse sk Be heafoN: SEFD e orass
Poajaforige cpadsatuaib bk iFeytucandiunheoheghiealraskd sHREA§HEE, af cereals,
t o dest rto&ag t nutrlfllve factor, The recovered
e.gpgp@%e T 6re6¥n{|ce FOSMYAL2NHAP32e 680 al so be used to
| rrrﬁvaam!aarofaisdoép!adtsgmttwa:cél}m‘tﬁol suganbest| Sgan@s, such as lupins,

pea( b\égﬁ taﬁ’&? go%bregﬁ,o% A o t tfeé%dé n@aﬁngfgfcna} %sg%{a%jat | iﬁﬁragggauliﬂower,
rap@feawp alm:d:tble Closeinteatad mogelarsgzemm Auabkivass iveldohaw gr ass
(bl%ﬁgreg%? Ian ?['9’18’ arfe%'%é}gecagthsaﬁ;e%v%éjg'gotaﬁul@e%gé' 5, and tubers, Also

rass
spegiée éigntstlssu@o SIeci'gas ch}maﬁ@st FJwpst, mytechobamq apcuaglé, peroxisomes, and
cytomrsghérmcoagaﬂer@@tozse 6 GRMMart, ’f—’ﬁﬂﬁ@rl-rf%?e, %h%glaﬁ%elﬁl\n/ﬂ%%r the tissue
egu , such as

are tobacco, potato, sugar
origfny i Geasiderpe i bayealantidd. soybean, and cruci ferous plants

(f &nad Ml BRSHHGRREABIpe SFUKpRaSert ibitioh Qe Hhe prb@RE of such plants,
and the closely related nodel organi sm

p'a’)é\lp%s’r YEPRTY Celfal i ana. Exanpl es of plant parts are
St e temdshdtsc ]bﬁtayaeﬁantrﬁéﬂtexpfeéélhé 8 po%@@ﬁtﬁje @Wﬂetﬁﬁg&h&nventlon

5.s |f| Ian i SSu such as chloro
maﬁ%‘oﬁ%ﬂa@cm@ﬁw Pu"% RS Faowrp'@rffm% Gty thelon o plan ce
is cﬁ;}éirﬂﬁtbﬂWl:ﬂJb&)oﬁﬁllﬂgIodero@dlc&@ezbﬁeq@dﬂmaﬁﬁtrfw &ncoding a polypeptide of

at ever e, ti

the 8;@581111 anenkor{jlgﬁﬂ%% glaérg%cesg gBrédnée a;?{f)p?ggi g th’&l rgatliitlng modified plant
or planttalided aviranbgenid fient ©cplpet cefl, t he present invention are

Egﬁog{_}eorg%ﬂ%tgé te%Hr%Esu?A Q%sﬁpct 1{’ g"@tcls‘%ar Podt sEu& % comprises 3

ansgenrc
nucexweessiungceaemﬁmg@mpweepﬂﬁe tof éhep peeseitinvemtiemtaperably linked with

appropriate regulatory sequences required for expression of the nuclectide sequence in the
- 20 -
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may be constructed in accordance with nethods known in
the art. Briefly, the plant or plant cell is
constructed by incorporating one or nore expression
constructs encodi ng a pol ypeptide of the present
invention into the plant host genone and propagating
Planher plad wattiof ghaiesd Flithedmpleatie ex;msmrammmeﬂ Imayra:‘ompase a selectable
mérrzé%%nﬂoﬁdghﬁﬂﬁ% Rbst Qelénnto Wﬁlcr\ the glgﬁ iy er{t‘rfua ans\}aﬁ:e% integrated

ressi on construct Is con
ang Sy sasiignags n@e@qSéWtfprd@tr@cémmmféheemuwfgwta the plant In question (the

ati@ﬂﬂéﬁéﬂ@é bﬁi&eqjNA W}@f{)ﬁlﬁt‘ﬁ&?ﬁ}bth‘oﬁ‘{@m us.%e operably |inked

51 rlate regul atory sequences required for

exp ae & frew{%mm?@ﬂ%maew%a@em@mrr@n firrminag® sequences and

opfdramt s@rﬁai pt @disit agleneds i€ B@ﬂeﬂﬁned:lfcﬁrtetﬂ%h?@r{t?n thb tFJ%s:s of \i\éhen where,
ect ab

t ruct rise a.se
3”%5‘?’3’? FP@WEP 5 ey eﬁjga ﬁ% ee%quF?fﬁ'e%aﬂmu tbﬁ etXﬁresswn of the gene
enexijiges solgpeption f theCiredtas ibestioniriyeigy adrediutdng: BMible, or may be

o PEMRRRE DB ERALY oLl AT BUENE Shedht e Sobhd Eha sveorc
tissDRAPH nlarlbdam:tauolm awebérd trolehecsu Fed)latdy FBguHR0s e, Ofor example,
cie{RBH B} PR A OBEE Sora b A e P B O o e nat or

sequerices’ and transit sequences
is EFetC@m*ﬁflﬁe@ exwr@wc@x thepd56; Ca ploenckasiay b@fusm enanck et al., 1980,
CeMRer 5. 2@@'}‘%%@?’1"5}3@&10"&5%&%% fnqg bk Stof %§érﬂ&g : ﬁ’ or@%e]r from storage

exp ressed I hst an ression 0
SmFéH%%@ﬁ RYCR 2p SESse oA UEPrst Brd ﬁn@s@ﬁﬁwardsvﬁemrml rtago,bémn. Rev.

GeR&Nad: i8N e opfromfh%@do% Sink %su@ﬁ)ﬁuéheas H&Ys?%w‘?@[l%”ét%f 1994, Plant

e or_tissue speC| ene pro
Mof §f03e%4e&6§ 6%, §pwer FPRSTEPTOMGtoh EURY agihareiuteliy prodartih, alsbunn or

ab@Radsonbtet foMeRe (‘R@%ﬂaﬁt s, PRALGRCESI @Fé%rolJB?rSQ 885-889), a Vicia -
fapS é}ﬁ de Cr]I bed b %gue et al
PYLTFo &9 ge Isgnin st PPV o8 preigisi anne frare Vica faba

(CoaES- dZal/ 1898y Dolres! ST ehysetgyk Faanck 7al), atprorﬂa&épfrom a seed oil

2 85: 294
o BpOtgRARPRS! 4 pFRdt e 7 Grm b aBRY S8 e G4 Mt slorage proti
napgurhmater §reed3raspm abjust obeams otharn@beﬁrsplebuﬁc bmmo&n in the art,

u O or
Coa%mégr#g{,b%uE?% i C Si nwﬁssule@"es'mrﬁ 5@? ﬁ’éafmst? F’P@y(tﬁ g lef specific
pro@pter B0 aspthantbes NwbmotBi dlom Zide o@ﬁ@matbSQKyoauI&eeﬂ al.,, 1993, Plant

Phy%BfogJ/ﬁ b E@)ﬁ ol'@i@@ e[[‘);e ﬁHS@[!&?ﬁr&r&%eﬂb%@%hlyprgn&%%lﬁe Fnéa?romo’ter (Mitra
and%gg@ns pqegﬁ{ Plgn@M@gpwlamglggmB@g@ﬁ B orgBS a8BYgnegprinctea from rice
(Kad B3B8 R OADEELT Jlécﬁi'fﬁrtanﬁ éef@t?f‘d&ngbm ag ét%‘be kqugloung inducible

protein gene rom Vicila
PrOfB%‘@?%“ 5t thppaiato Pﬂ%@fomotﬁg;fxqsw 7693, Fary Mcéeqyfao&nﬂc@y 22: 573~
sesf.roma seed oil 20 body prote| n (Chen et at, 1998,
PI nt and Cel |l Physiology 39: 935-941), the storage
RPAO %ﬁé’ﬁ?@%ﬁbﬁ‘ﬁﬂ’@?t m%ﬁiserbasi@?féép AdlrYe, higher igression of the
enzpﬁé‘larths @J&d}t S:f@eﬂ’isfdn@e ﬁﬁ@ﬁ@hﬁﬁer‘@ﬂﬁ%ef BletnBft 1%5& be af trgron WhICh is
| ﬁi iﬂ |ntV\09 [ 1477 Furt her nore, pr ono
Piacl PoREel PEavOURELART U0 pindie sedleRe 250 RsYpeptide of te
preq@nnnmmon fHoo msralnce X etta) TE00, {URyDEsHeseahe 8ée ofiBOBrst intron of the
{icea<ls ene h Cg§ 1r02 991- 1000 the chlorella virus
dtenl% t @?”{ H%F%?%Ige gene pronoter (Mtra 25 and
H gbé sslectadie 4narRbragene MDE eoylottter Bas@é.( 00Ye 2pre88iof 3Pnsti@bt may be
romrice Kagaya at at, 1995,
Ch"%%ﬂ ﬁgseg%% i ﬁgﬁégﬁ@netl cs 248: 668-674), or a
wolingl Nustéirc izbik econsirastols eincarperateds intch éhep aliaat oggpiom2 according to
\%Hﬂiﬁé??ef & I l.ar Bi.olo 22:
conBERTRL BEN b Dincb i et S AR Rl B B RS fometon
used to achleve hi gher expr@ssion of the
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30 enzyne in the plant. For instance, the pronoter

enhancer elenent may be an intron which is placed

bet ween the pronoter and the nucl eoti de sequence

encodi ng a pol ypeptide of the present invention. For
jinstance, Xu et at., 1993, supra disclose the use of
vituhrenediatest trangforoatiaf, ntitreinjeciicne pamtle ribofhbgﬁirr@nt higBiafgsiormation,
v t eg ny.
o R854 i B, 8 A At Sl OEE, AR 15D Tocmology
&: FBmhimaseo gial, I1§6)‘-P dValure BB 244X . The nucleic acid

Conﬁ'éééﬁﬂy M@rdb‘%l@ﬁ@fﬁ Ah&o; érﬂ‘trﬁ%cﬁaﬁgd géi%w‘arg%? 95”?1{9ﬁne’{hod of choice

accordi n convent | ona tec nown
foryggnerating| [?d’ﬁ@ﬁ"%@i‘?@flﬁa@feﬁr reyiavhsee ért@mkasr amks Sotipaobon 1992, Plant

Mol&ib!a\flﬂ?fbl,@%ﬁﬂgl abed).t HARSEP BN Q8 HY GELY ?Hre[?édsﬁﬁ]mmg monocots,

ardment biolistic transformati on
=B bt s Gt e PEALSLSHs Qe Gneral DBETeadPOhbe® Dads. Presonty, the

mdRABof Botce)fugenstNg, traBB@inEﬁﬁBzﬁU@:b@gy Eaﬂmlewﬂbardment (microscopic
338: 74) Presently,

u
goﬁg‘%*’ 310 Rl dhad s b st g e emiegis oalisor developing
entbhes mgthhisidu.ofl SehoPlesd Jaurhar2: gEmseIsal ISanArh@BS 9894, CCurrent Opinion

Bié%%cg g&%&f 5’335@@ v e af?tS%e &Eg%ﬁ ci/geg'{lgiogg?il l E%%vgg‘@r Any alternative

medlzodl faf E@sﬁ:@ma&nﬂoﬁmnmofaﬂmlﬁmmn@m@m l@faﬁsfom@f‘cbh@blgﬁscnbed by
0 erally preferre
hﬂ&{ iﬂe@séﬁ{g’? %ﬁﬁ@gﬁ/?‘h%ﬁ% hod of choice for
genE@'b}Mﬁ@gﬁrmﬁf@n@m; Bermengomtastsi ?Eavqﬂgnrtaoqdomt@d)ﬂ‘i&&ﬁidtﬁiélwpressmn
cokdTL6r 28 %QIEJ:tEd agglr%%a’iepq&ﬁt\ﬁgle ﬂfn'ié 4c§?d @O%&g%g%g eHldmown in

the transform ng enbryoni ¢ ca
he1®t enbryos (Christou, 1992, Piant Journal 2: 275- 281

Shi T TREeRentl] i |
158- 16 s/rgsuﬂl%g'tagﬂgoemlat@w ik ?ggﬁ%ﬁ%w%@péypem'de of the

Preg g '8\17%}'0“ SemBisi (Rl iqEalnge HaOPOP MarAN fFoPlaaL tedincapprising a

nucfi&tgzgfl(}iegtéérg:eb@&%dm@na Qfo%@;ﬁid@sﬂavhgaé}ﬁm&ﬁﬁéi' Q&IVQP of the present
VBT g S o GpoAUCNEPY SRR Poihe PebRetFBrNt (Rbrecovering the

polfredtigd. or mant s havi ng i ncorporated therein the
expression 15 construct are sel ected and regenerated
into whole plants according to nethods well-known in

Cotmbesitmnt. The present invention also relates to nethods

conrs SR o B D8P AP i hiYGg. i dp T oot such s
phapinagrutiom cbmeenttions siongrising AW ehi@otroldel @Q@aﬂm@@f &mmdjnﬂgw
a pm&&ﬂ%Eélg& rl?x‘?iy 'c:&gp\‘?s%%"sﬁg )}é}r ﬁtﬁi‘eaclf 1RG0 V:i]év¥ as \}13 qa%?r polypeptide

pr esent I'nvention un r't1ons c
COMIORERict8-@n df Meteceonoppeiptbuegsitand Allejnatiedyv érel mgmpbstion may

conﬁb?ﬁsé( mdléjgnzyﬁ:%‘f@%%\ﬁﬂegn chla@: a?h Shih n% gt:H%éeh%Fny%éQ ecgatrbohydrase

present invention relates to co
Caf%%@?&??ﬁé’céé?ﬁ@ﬁl celbimpesrhiingss, cutiongs: |oyplﬁ@exérm glycosyltransferase,

decAMboRli¢ié-RR] adteR9d Yd?ﬁﬁtgé#&td%fdagé‘%e'@%{% SETBI‘Ecoamylase alpha-

osition may conprise a pol ypept

giu?oﬁ\gg?ﬁ i bt Q@C‘P?ﬁ‘éasﬁaj f@IOPBFé’WE%t'ﬂ‘@étaS%ofﬁ%aﬁénthpa%e gmanepsidase,

omd”ﬁ@@,%étﬁﬁ@ﬂﬂ%ﬁzyﬁ@”ﬁ@ﬁ!dbgEQt@lm[rﬁlsé efdhatidase! }5hy’cé§ée polyphenoloxidase,
se multiple enzymati

[
P"OEBW%‘?W 88 rfbgu%q{eaggnfgwsg!mamyﬁé@tqr@gggléasea,Ty| ase,
cathb]empdTpasﬁons nay lnmhﬁpe@h}br@@?aﬂothﬁtaf)ﬁ’drﬁ@@euh@ﬁlyl AthiaS 8gent, such

as %H 5&&%%% b?o%*o’apaasgeeht Cé’uclnogg Xatnro her !Fn?csr blxzr}alr %Ql;s/ée%[agg eexh:bltmg

antimicrobial activity as defined above. The biocidal agent may be an antibiotic, as known in

the art. Classes of antibiotics inciude penicillins, e.g. penicilin G, penicillin V, methicillin,
-22.
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30 deoxyri bonucl ease, esterase, al pha-gal actosi dase,

bet a- gal act osi dase, gl ucoanyl ase, al pha- gl ucosi dase,

bet a- gl ucosi dase, hal oper oxi dase, invertase, |accase,

| i pase, mannosi dase, oxidase, pectinolytic enzyne,

pepti dogl ut am nase, peroxi dase, phytase,
D)ggilhy,ptﬁﬁhﬁmqﬂm chafillin, apwisilieo el ;i renisitiing e combibationclithalsada-lactamase
inIﬁ;&ﬂﬂ dégﬁ'éﬂ)%})%ﬁﬁs U g XYdpnase. ce?gb%hr?on%é%b}iﬂngnerWactam ete.;

urt onpri se anot her pharnmaceuti'call

Caé@?é’ﬁﬂem%u@FPﬂOB@IﬁQS'ar@”&WMCp%@@I @Tfé@ﬂchws agaerplidesy clncomycins;

pABRAST @ﬂfo@diﬁnhé@ crquab@hespoImmwe%aaexmb@mae%ze spectinormycin;
antimcrobial activi t_‘)% |D!@C]e i ned above. The bi oci dal
T

’m@agﬁpn%yaqy@mﬁnaﬁ{q dglsageabwiaYi Alse thfe agr pnti-mycotic agent,
in&Ricse @sly@fesaaty. kinghbRsicih B, Meetipe BifiGedslh; néwd tages e.g. miconazol,

icillin V, nmethicillin,
kegg?%?qol IWCO%P@%FI f@P‘I"Iarzﬂ nafcillin, anpici I I in, etc.
penikeiah ldmimdinenc arebbitaddl agend it Mtearzyla@ttoaﬂ%&ﬁcm agent. In another
I or,, cefazolin,

et B o REE AR PR Do Re gD O
nondiabtoawsl; agam mabglbwm@bld@ai redtieiby weywhibaestliving cells of Escherichia
COW%@WIB %o 1 éPl‘j‘ gﬁgwqiﬁd']u?s glré}g aglt(,néﬁéﬂf'hoﬁéj lrrfo%‘ EI“f«QrS&y after 2 hours,

qgur nol on
m@(bmfﬁrﬁbh‘ﬁieﬂ ISOLtFr aebiThpFGURT afienBmyioitas) istiehatiTheat 20°C in an

aqkab ' g@htlcﬁg% BN v %%fgﬁﬁgnxnam 'aqmﬁ&%t %&uf?&e%‘ 10%(w/w) more

udi ng yenes, tericin B,
P@Blfa#?brdfbév ﬁqueaﬁa Salymr\e@‘ Y WHY): BNl ot @referammrb@bﬁw@m solution of

194 W@C%Bﬁzp%fer%ﬂg if AMSQRBZO eluloR oRD. S%IEWN?' aﬁﬁ@nﬁ péﬂﬂ@utar in an aqueous

IS a _non- enzyrratl ¢ chem cal agent

Soé‘ﬁ%ﬂ ﬁf&T%@‘g{fib‘B‘ ithRebiecidN8IBiloci dal agent is a
non-Tpe hyserat ég@ﬂt ﬁ@? Bls6 Bk oﬁgéﬂé of hRbilihe tHé' &ﬁgrgﬂlh ﬁ%‘%@ﬁenaﬁ;a coli

I re the nunmber of |iving
OFB B BPH Bt ot 24 Bl 25 MeroD SEPBosUbR . ae sdded n a
cofinghggnabl yoorf peh; drefepabis wha@raedew i @ro@bd:ahtrafdrebf 200 ppm; more

f bl
or 3PP iR SHemRPL b S5 el dvorm RO P Stetvign added in o
coacpnirelits: «folCatppon rafst %ﬁdramwv)vherpacefedmablcy:nd:amtraﬁbraoﬁmbmmﬂ and in

paﬁ%l,ig \Iv%agc{d é%z/gﬂ\@%”tra%ﬁ & oL e;ner ably in an aqueous

I'on even nDr preferably-in an
aqué‘bw@@@%ﬁgwﬂ rody &l50 beY§apanie; of medtcingr deenabber afnliving cells of
, 9 |
Baggﬁ%%@h‘ss@ k& tf%%BP Qb&J éfiy \é/)ho I%Q?re (ﬂ Iﬁ)@%fgécr?lzjwcﬁrrsa n%r?Breferably
afthh hpirecimgall prageadly aftey ‘IaIW% w i aqaab“w@r efteri %mmsmgmubahon at

205@% 8#%%%%%0#%@ LA /gfl') apr@I%IerR/ i Qﬁ%ﬁ}.@t@g& sEIﬂﬁonZéT 10%(w/w);

hours at in a mcrobi
m%@@éﬁeraﬁfyan B@o@ﬁs@ﬁv% solm of %wa il rmr@fpé*?fatﬂby i aqueous

soRESIeSr 1R wiw C%Qﬁﬁ‘r&f@?ﬁﬂﬁﬁ aﬂfaqﬁg&s@emlorn@frcﬁs%@wwz) and in particutar in
prefera in a concentration of ppm

a”@\‘ﬂé?P%P@%/?ﬂ%ffoeWa@I/‘w FEnPiaddasHs a concentration of
100 THP BlocBiSdgeh! Bk BRb by d&F@cﬂe aﬁ@lmdmh@ R QREIBRIH 6RAINSs subtilis

e oBl B Bh Teprtoal Bt T i Py st Rlgy e added in a

comntrambd)femm pspmlumfegamthmmbmdla/wl % gzbk(?cemg‘aﬁ?cﬁi Es 50f ppm; more
t r .
orarel e SRR D ool NBGHE! OP PR Brer TP s Hi ded in

colnmairstiond SO0 ppef erabprgfeaditiewhdn dbiad in ardndentrpiot ofcdl @m; and in
f 20C i n an aqueous
pa% IE{W%% ofjg%%‘?(sgopmgh?}épre tmy in an aqueous
sol Uibé commfsitibO9gnay W)mprlmsautpwieﬁ@’natrhaterm Hre @agqueeitisns may also
t : j )
coxﬁg idd aI Q_I]tag%ld% @e\gﬁ]\\/%?dei%%% ﬂﬁgléﬁgg{hggéﬁnalgfbﬁ%? Rolg%ept[des of the
aqueous solution of 0.5%wWw¢3-and in particular in
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an aqueous solution of 0.1 4w w of the biocidal

agent. 30 The biocidal agent may al so be capabl e of

inhibiting the outgromh of Bacillus subtilis (ATCC

6633) for 24 hours at 25C in a mcrobial growth

substrate, when added in a concentration of 1000 ppm
inyanédneto did gesivhe locagidken the campesiivanaieatsed as ainesiPaMSpin

nor

opmm q‘he Rbf 8§;f?o¢|ls¥néyf't%e' ﬁé’r@%ﬂ &c@rggﬁ{jéc\ﬁim Fethba kw2RGhe art and

even nore

Maobrcie it Brmeh ad‘ﬂ U'Q@Oaﬁﬂhﬁ:‘)”ﬁﬁ%ﬁ‘mﬁ) ref @SE@BP"}' tRiheelyREgrEeRIcomposition

mé;ﬁbaalnctﬁé‘ @&FH &rat §rapuiak op@ rﬁ@ﬂasbra%m@te' "Fhe éélywléié e b@cluded in the
when ad in a concentration of

CORBRTIE ff”f‘!bfﬂ%s"ﬁ%&bzeéd’hﬁ?qo?@”%e wifj} W%P%ﬁ Ww%ﬂ*er?é% erial.
The eganpesizid gRen %@Mwabfsmefeﬂ@cﬂmﬁéss@f e &‘mlyb@ﬁid@ compositions of the

vehi cl bl e, of del i
SR B PR BTG IEBRPise GTFERCH b8t eatizn ghe piyer conditons
urt Bevtdersthe edmbesitits: isbenl rhéebecdaigoatrietlicnrise bags efseathass kaown in the
di canent. The conpositions may be prepared in
ccordance with nethods known in the art and may be
inthe formof a liquid or a dry conposition. For
M tﬂéatsaa'ﬂ @sel e pol ypeptide conposition nay be in the
ranul ate or a mcrogranul ate. The
pol ypepteseet inenien dlsenededaiaes vaeus Sseoriosantingeropalpolypeptides
| . ‘.
of Qﬁe %é&%?riol&p%‘gg ag{\gﬁgﬁ\%gg@gﬁﬁga‘ésg eprf?ﬁe ?cgl??esgﬂﬁ‘ég gh% otcnﬁ subject to
CDE@FW@@I Py bagieimp ddid i yers BrlgereTYHGHL ARG af¢ INEsEeaSsE§Ems such
asQloofidevAle! $REPI HRIn&9TRes Wb!e@rbn%@stbﬁﬁ sLBY 8Okt @l@dlubncants oil
ot hef conditions . under which, the nposition is

f‘eWW”%@ed%ﬁeWH?rﬁé*&ichHrg?ﬁ'émB5%?%*06%9 hed 1 s TeriBelh Sro ﬁ%eds fo be
coftfrdlled IdoWRishods measknbUsRenibAempy esete Lisngent élD@p@c&Qms for which

enconpasses vari oys uses of_the antim crobl
501 SBUBETBEL COBPTERES, 310 AREb Ao A FEHIRCR ek atex, adhesie,
glmby@ewaerdafeamémeam@i bl;(sﬂd:s efaulkmgl ar@ifged. ocus Subj ect

to nt anm na

tion b east or

ry o RS G B, s RAGHE BE Faocky BfeiokE Bhorphiic§ SRR 2o totons,

cremmsl igolg, mﬁmntes;ssamham;mmadcqndmome, axgipespiranitd, deodorants, mouth
qiLl  fields

Wt o g ’E%Higmg‘?vﬁﬁg r%é£9%menggﬁ¥'§t§HL SuMaefsl |1 FLs

or Whm dhe hetimicrgbislpdiyneetidks qfdhdo@verﬁ@ntmam hyegkeful as a disinfectant,

%Wf‘ﬁ%f rtre&i?ﬁenfro?sgnh% "rﬁéﬁﬁﬂﬁé i tf‘i@é é"c?foglge We®d i Rkdctions; in

I catl ons rch nown ant %] P

anbmmgm ondeagiornifs dn (Jpot kAl 1salis faf“r eleariny end ofisiigelipn of contact
[eris@% %rd @ﬁ@@&! Yeth (Bl Egﬂek%ﬂﬁ(ﬁs bﬁ%@%ﬁ@&% kg extile,

p aStICS caul O her uses

i nc lm@j@ew ddetapianniatedinat @@éﬁflmlﬁr@b@l @@@@Pﬂf@é%ei Regsent invention

arS UGBruRSor! QELORE, disike8RBor HlbRing %!&Fdﬂi%'ﬂtg’i’mwtﬁoép%ny hard surface.
shanpoos, con I'tioners, anti gge){%gl rants, deodora

EXA0HER ofwglér,i@ce%,owpggt mp)ér%d\/@?t g eeﬁgg}tﬁ%ted wnth the "antimicrobial
pofypEfbabi tﬁ@%weﬁlfonfai’@ﬁurfd&lﬁ Qﬂtrecfﬁ;ﬁ eqdi bMSnt UsB@e.g. dairies, chemical or

antim.crobia ept.| nver
R GR e MR M T R ST ——
préveBEng pIBﬁ@pWﬂt@ﬂ&e&tmehhﬁar&sf eandrcotling tomers hThesdmtlmlcrobial polypeptides
nf.ecti.ons per spl raTﬂt S. Of, deo

or ik S d e WBef M DERR Rl A i reRRR ! B po. dhinfecting or
mmhmmgamt:robiaegmwm orhtae durbefragesiiort eeth (oral care),

e | it 1.8 . .
e ol ket Bl M e e bl v, e oo
adtfméag@peshertte usade it isopleaning-in-place (C.I.P.) system for cleaning of process
equipment of any kind.

- 24 -
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are useful for cleaning, disinfecting or inhibiting

m crobial growh on any hard surface. Exanples of

surfaces, which may advant ageously be contacted with

the antim crobial 30 pol ypeptides of the invention are

surfaces of process equi pnent used e.g. dairies,

cherhe ahtinicrebigh peleapéded cfdhe prvectessnpl adlitonaliyabensed for cleaning

Sandct.aty I I
SRBTECTL) ARy ILAERe (PrdcatrRaRERy Merfl U B aBP8R5 By foou i
preiesy §r served sgveh rasc hetitalk. pmsygemﬁ@egest@framth,e especiaily fast food
reété‘d’r@rﬂ&' @éhc%@s‘é‘ng e weamtel 0 rﬁé‘y afFpyit uséﬂhé§|&n' éht[mlCéObla in food

fective for cleaning, disinfecting or 1inhib
Pf?ﬁue%ﬁdawow&mwp@ﬁa'{%ﬁe@u@a%éurfweq@wqrml iggheeses, fruits and

velrstabiBeind fobd bisshanbeepl ated that the antim crobi al
he invention can advantageously be

I tid f
Coed T 45 badinrhgsih DI eRiSoennn & SFeianot Gpett n water based

patkseani ng of process equi pnent of any kind. -24 The

ant tides of the invention y .

ad d:TF‘c:a %ngﬁc&bﬁ Fge&’??%ﬁ' ofs hg éﬁ?%at Iﬂg%"ﬁpg@é% agﬁ%dﬁeful for microbial
contod ki pgientieers iahg fmmlélmfedhancﬁox@ﬁm opsplicaidr SoradiiginfeBtic®ngf industrial

alea in which food is prepared or served such as
E;‘hospl tals, nursing homes, restaurants, especially fast
f oodhe ingentian regntrslated db itfeatsess ensinbmidroblab pdlideptide br omyposition of
a c . "

th@éh@@ntlgﬁ agséggmg@%@%ta?‘ Hﬁglﬂséfghﬁjmczjogza ﬁﬁ)?p ?’EI&’J BQE&E}%SR[O:} of the
INvgRonmayr B8N Be usad f@h@égwufathw pka medicarven deratsintrsllimgnar combating
mitrBQgaEns %hé‘r%@@ﬁ%l o}gtanfé‘ﬁ'ﬁé o@b?&er&e zléfse%iol)agraﬁ’l pOSItlve bactena

preservatlon agen or a disin ectlon
baséle CpaPeREN aﬂﬁearéim'qrﬁb@rwpaptldﬁoqﬂ"yb%pnvrea@m mﬁytueeused as an

anﬁﬁ;@@@ﬁt vatEiHRREA BNh@hsh ﬂie%eut&e&%roﬁl@facm ShRI ﬂus ﬂﬂ% composmon
an(gont rol of water |ines, di sinfection of

ANYETPPiBlRoRPeRtsE AN fﬁ\fe@E?ri @ﬁy il usrqqd@grprqr%qaratwﬁtoéyeterlnar lan or
hurhie thenaeitic @erad %@ p&cﬁihﬂa@tﬁ: b@erith for Use tr@&trr%ﬂi of microblal infections,

s e EGn o g8 e o et B oo Bk PGty I partoutr
thepmlcytrﬁ;ai)ﬁnf@kﬂiom’ =@ rhRosdsbtiaad afitht ey dﬂsééb@@timdhm:@)buﬁhﬁtolimlted to,

t he n.f tur t. for . .
tub?:gcr{]m 81 qneﬁ@ogl agga%sglt: !‘é)SlfS r},ﬁK sce?(%ag‘fragwcg%@gis%q?@ﬁ Ergzgldmg, but not
limiesigagonorgemarsinhlaorydizact eri a, preferably gram positive

ggf@g&é%@ﬂ%&e@ﬂg? %?%oﬁk%lﬂetﬁﬁ c@ﬁgr&@t%géfﬁegg\% %@o%nt of the antimicrobial
Dolmﬁptiqﬂ‘ﬁ efritobingentioet er i nari an or human therapeutic or

eﬁﬁt"éw‘f‘ﬁ ounTh\Hﬁen Lté%@ %W%%ht%b@&i to3Ran an amount of the

antl m crobi al polypepti de of e invention may be ed’ :

antirpicrobial RolepaigtIeaRIgnd V@taémrw aqﬂd sffiuence: h%ﬁﬁﬁ(z"xa"i:{ X4"X5-Xe K-1-Xe-

X-khehapew | R 298ALRIOK, RLQpRY hacti & rgaRLR, iwor%%_ LV, lorF;

treatnent of m crobial |nfect|ons such

Xsfralettery & CorXerulvgal Gi M ld et Forfs = %%M’"@@I A vgﬁafﬁ KorE; Xe=Lor

F; p@as& K'oYE{ bas:Ee:rL & CIdafYEQt%QrﬂﬁAdﬂT @Ew é‘rl%& %k IR X 6K XL~
ro |g| i nf ect jons may be associ at ed [*un 31
V- dl 5 hes bal Ry, >‘<1fbuf< hét LI ¥ ved™ Pof Htﬁ‘hl@épc 103 81 L Xar =

Hnewmn;l K;2Rd £ Y¥Stor ehd bPMOSdcR] sajieh@etsdh dsr ANSBFIdclded to 29 of

o 533 VRO e Bt LIRS, o donerthen aon' o

to S ¢ NOadd, vea dagruatt oot viahent dfdrio) wiierbis ahfﬁclaﬁt to inhibit growth of the
mlcpoor%al%fs?&smﬂgugshoﬁ he invention. The term "effective

Sed herein is intended to nean an anount
of THeeinvention also relates to wound healing compositions or products such as

bandages, medical devices such as, e.qg., catheters and further to anti-dandruff hair products,
-95.
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antim crobi al pol ypeptide conprising the am no acid

sequence: G X1- X2- X3- R- X4- X5- X6- K- | - X7-

X8- K- Xr- X, 6- K- X11- X12-Z; wherein X1 = L or R X2 = L,

V, I or F;, X3 =Ror K X4 =1L, V, | or F; X5= R K

Wor G X6= K, R G M Nor E X7=G R K or E X5=G
sully aKst@mpgps X6 = L or 30 F; Xlo = Kor R, X11 =1, L,

F, or Y, X12.= Ao T . Z = RO . , -

g ions & marbifiasberySed isdnarionars aorisiered to 2
hoetr stFfer &@_4rom i prledispbsed tora Wicrdgi@ infeBjonAAdiHinidaton Byay be topical,
Iocégrgd or sgé)c%m d%ﬁéeﬁa;igg %H (’cﬁ\%r]spggfﬁg rl#:) ?]r%g%g\?isgg,l p:{gi{egalﬁ'ﬁ(d%gi#]tb%%ca[ized.
G%‘ﬁgﬁ’dhéhﬁbdeSEQf i REmicobialSECpapliteD 57 ther indgritino velk ibg ssufficient to

deb%aéegthg |§'BM|QI%p9lfatic§ﬁ9 ét%ajépaﬁﬁlt 5068 éﬁglyl tﬁf%@agp'i lo@r ar"FH may be

fragment or a variant thereof, which i i cl ent
bv%ﬁﬁ Bprte lgaoat Kilisg- Twecorfwums(:@fofb? @W%ﬁ@verﬁoma&wr@lﬁiﬂer@d at a

doa_é‘g% ity et ﬂlesﬁamér%zélt ESpUlRACWOWRE: RAANING any side-effects. It is
onposi tions, or ucts such as bandages, nedi cal

COH‘[@WP@@ that ﬁhea§0f'%80ﬁﬂon Wit PR toBFdeE nndr H?%épdqro‘fhe guidance of a
phgdididrr Damoiw lﬁsehalhd’ alﬂfnﬂﬁbliﬁélﬁaolypelaﬁiﬁ Uf?tlﬂe &ﬁ(eﬁﬁt@l@@?&tlcularly useful

For mul ati ons antim crobi ept| des o
for, BB et Dre i ERe g Ry BB esfiingr Pl Chlamycis
fraomonmt;@phr&i@smd)otlﬂveabaumegbmlaﬂmg wriecs stap‘hyéococct and streptooocm
i,cal localize

depaEhi b S e B R v b AT o BN amuiatons

to Will Irhicroked, paeticulagydwhére Geaeivat Ingt tiske tdowedwte duaetities of conventional
anﬁmétffcg] L0 ?iat%%oulé) 3!1(5,( %%Hllrﬂcg)% | %foly%%bglg.%ya?&e l”(He %Ueﬂohlm%g be added o

anlﬁ@agndfarbbmvarsm nﬂ@nﬁaditloys by taey Measde mlcluwg asamdadriabweﬁer in vitro
oulWeszof%]IM Gre Qﬁﬁzeqve}?jg Jl/r}]h BEmiciMes m[:gg)@yag% LOf the

resent I nvention are stered at sage that

r edTh%gusm@tlb#ﬂycc?f@maéﬂscuk% ﬁlﬂr@?tei loriingivite the ﬁntwqrpbﬁgl refigpeptides of
’fhesing'&ﬁl@ﬂ; fn%ﬁft e ddtbrmised SRR ﬁtﬁﬂe@ﬁ@dﬂ a% Q)@Ea |(§€hﬁ1 &e 'E%Béﬁrﬁérﬁ’é] section.

bt ai ned and used under the gui dance of
Ty@iﬁ%}% |acPLdeﬁf 6t theinigiops it sembimete Wﬁﬁtthehﬁ'@%w@lﬁf DOlypepﬁd@ at varying

coR@hyReRE *rdi%spéaﬁd bhﬁ‘mé RVBAEHAH afdvethe %"rdtélﬁ % a&tl Ysudsehdtveen about
for killin atlvebcterl i ncl udj n
m%@ﬁﬂé‘ﬁ%rﬂ% g@fr uTghe %@%{@ EC @f]|aéw%a%nacﬂttr¢%r?gﬁafﬂ1ﬁs*?vef of killing

de‘f@ﬂﬁﬁngj am posi ti ve bacteria, including various

sta [ ococc:| r occi. ,The Cro
pol @”t‘r% dds! 661’"‘3 'EC'P?%get?H i UR 2ot gotous ﬁ‘r”eigab"% Racteria, for
exa/mﬂildé OCftl@lfJBﬁ:fb!aEﬂJ orﬁ’rtem&ad@rlép nEsshebgty sparé g.cHl a:bhyKiebSIel!a sp.;

o P PSR QL Bl ok SERMER AL B80S, oimriar

Seanlid 3m.,cfadullalsp. pBqupiepvbnw GG, U%eenugmem Nemrmayp beg. Y. pestis, Y.
I pa h d,pr 0

oo A8 Tlop B SIRLORS B! PRERNS 05 yBho 5. e v

chgeriae, uVesaf@ﬁefﬁ@Vtvcys Compriehactsr sohes. Q)V@rjg}UOWHﬁBOTOPh”US sp.. e.g. H.

mﬂﬂé%é’bﬁsdud??# 'é&g&e/%uéﬁ u‘% ?I nTBsﬁtzéﬁé CEPALRIHdg ﬁ/caOfB gfrapertussis

articul ar cro to Ki ant
Bft{?@ﬁ%/ﬁfédﬂ?’@i“@ﬁa &P, eghd. QWé’h@@c’@n Nnﬁgiﬂi&@fi%t@é?r I@F?Rﬁé@a@?ﬂﬁl ff interest

incNidb r!.@glbﬁé/%'sgg 0.P3. Sﬁémdp% ILrstetr}a%p%Fberu %ﬁé@%ogenes Mycoplasma
Sectl on |ca Culture O tthe mcrob ()
sp- c@r@o.hﬁefapmwﬁh’v{ W@e%@?’?ﬁ M»@Bb%ﬂfarym Shepit dé fa@ercufows M. leprae;

Tréﬁ@ﬁé’dv@ Gp.C @rgc en b&f@dunp ok s@, per Bo&;rg&oﬁeh ﬂ@eﬁﬁpﬁrﬁa& s8N Rickettsia

to al elnto act, us et ween about
SP-ofé- ﬁo{flr%egﬂ’d Sylamya Oy &t %’PSE’@% Grageynarae. C. psittaci;
Hemwmt@fdsp Wﬂbﬂo}qegml of killing determ ned

M c erest in

(o Baaiig i eets .05 Hiegs ins8e (i @95 SoPiERRdens, e
Enterobacter sp,; Escheedchia sp., e.g. E cola;
KI ebsi ella sp.;
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Morganel l a sp.; Proteus sp.; Providencia sp.;

Sal nonel la sp., e.g. S. typhi, S typhinmurium

Senratia sp.; Shigella sp.; Pseudononas sp., e.g. P.

aerugi nosa; Yersinia sp., e.g. Y. pestis, Y.

pseudot ubercul osis, Y. enterocolitica; Franciscella
FPrepnodiiPest aig.of. | falcispum, Vinbanasosg.sp., e.ggT. Mucei.chetesbmes, Aiftasmoeba

08, yLop Pore. €-9. C. jejuni;

ki ’ﬁ%} ﬁ&%&éé&@amﬁ@@ﬁ le% g g“!S!rc?rfsiféfﬁzae H. ducreyi;

Bor d@f TR ﬁleﬁt@ds far ge mlB'Stfii@ﬂt 8% bg enwloysrio‘rﬁhmupghfmnttda formulation

%r bBagfl%ebrtaH‘Fsérsmay @euiﬁﬁehleé g@amséﬂ@drﬁsgﬁ%c@taﬁgouaf p%ﬂtoneally, by

onorr oeae, N . nenin
aeaepso wpikalsdsally,; intg- gia@deLet@plgﬁM plg ks exargplg, methods of admmlstratlon by

ineBABR W RknoknSh Bel . $Re do@g@ of fre tﬁ@%&f& RIFPIIEEon will vary widely,

pneunoni ae;
de{%g@ﬁga gﬁg &Hggfip antgn g’v}alﬁ}l pq!xp&@pieu oogqe Sadnmlstqargg,r the: nature of the
diskzepane fraqsmcy of agminftraipdl, tieduahnaBor B@hindtSibn, t® BearBace of the

ag%_H{ ?flgrg'trkggtr il%?SéLer%lt %ﬁ/)%qae‘r |n§ﬁﬁag§et§%§l t?ee?aégercfoﬂoweg by smaller

mainacdrorabses, The dpsemap he a&mm@terersaet mereqjuently as weekly or biweekly, or

bacteri al .

ARG B cogfs o LmaBhinrE T eeunia o ds Tl sami-weekdy, etc
to mn’ﬁ@g@ngffe@tivg dosagzglewrl.ds mmmhwa:asqfs prabagminBtration will require a higher
dogﬁ:tr?ngigéomlsfgraﬁﬁﬂ%aemggﬂ%]ysﬁ)he a%@ bc %%%C l‘fzﬁa‘ﬁ'afspthe amino and carboxy
eCEHdNaaPs @ocﬁﬂ@d &pr aczatey) e@ahﬂé\n@n or@t @dmsmaﬁrat@usmehme the carboxy
terhi@ius3sHY Hal spbikabk on may be enpl oyed. The pol ypepti de

formul ation may be given orally, or may be injected

i ntravascul arly, subcutaneously, peritoneally, by 5
FoRBhHIgRak opt hal mi call'y, intra-bladder, topically, etc.

~ For _exa exarrrﬁ met hods of adm nistration by inhalation

ar e THR CPTRGYBHR Of His iReentipy canrhr ingesgergieddniopnariety of formulations for

thdryesuap etrhinGtrh@nmaioad baicomrlyl tﬁéa:fcmp%ﬁiﬁ' o the g%@@m‘ihwtlon can be
he srgecn‘lc ant i ni cr obi aleE‘0| eptide to be

forgﬁjﬁtt% sTEF ePAFHECEHIGE r £OFPOY e&%’@bm?tf?é' with  appropriate,

phimegeditely afceptdble mastersabi dinents rmxdrrmnaé f@fnulated into prepara’nons in
rance gent from

so%g sepnls §$I ﬁrﬂl?d ork%ase%g%inﬂ?,t FU %sogagleﬁ%ycaﬁéui?sar%og\pers granules,
owﬁroéaﬂtmvmejanm/ feamgd, [selutidit, nepposieniasndeedioagSinhaldgs, dpse mMi@yspheres,
. bi Kl .
ol L AL B0 5, B SRR L2 So MRl o (RSB 0 v
wagh cBcloding evelr dlucedl, nwtaﬂapdirynte@émntrmlkimal gbtcaderra, fransdermal,
:nt:%@ﬁefé'i az'at?n ainglifRALhY §h goa?fﬂgn?cr&ﬁé{eﬁal g’fhc!@ngf ﬁﬁaes'ﬁ'ﬁ!ﬁntion may be

ora nistration requl dose
sy§iemia @feradstieipteation o rr@v@ﬁwgllzyed bY it mcd@ntﬂ“opiast oragther formulation

tha‘f‘@&t& AR 1Be ARRRAD tﬁ@%z@ﬁ%npl&ﬁ&ﬂinﬂh may be

nodi fied for greater st { on oral adm nistration.
@

Foriﬂewﬁod'm% @JPEEM@POHI@ e wRescaraRrise aaphedriing cagent that

dedresdwd it drRRsve égﬂﬁerﬁn%ﬂ@{@b'm\ﬁakﬁft cétﬁh§ daﬁ)éﬁﬁﬁﬁl Qzﬂczﬁrﬁ%ng‘?nagnesrum
i ncor por at e lntoavarlceﬁé/ formul ations for

Fok %uﬂqe&:’g B NPS CUEIS G TAVSF EXJAr FRK heainplided, henere citrate is
pre@@rmonm@naénttam@n W@M@Wll“tﬂuﬁﬂtbb G CARULE2D mM.
ol L 0% 8 PRSLTRCFULL S COTBOSLLY O Pl n combnatr
wﬂﬁ@aeﬂnto&iel" eorciiey ican sheonsedi ih untitnation dJltmtyheb eknfmﬁ Bahrpoests (e.g.,
po b SHAREH AL e S0hee L5 Sl Bl o, e
corgmcamd$ esy becadntimeiates, in trectams ,of ﬁmmarm@euﬁdaﬁsﬂsrxeptab%e salts. The
fouéxHxR? @8& Eﬁc?excfprl]%n? éﬂe%ﬁ‘e%] 'e>-r<‘ehapl argtﬁﬁda r'@wﬁy limiting.

I'ons,
adm ni stration of the conpo-uc'ﬁds can be achieved in
various 25 ways, including oral, buccal, rectal,
parenteral, intraperitoneal, intradermal, transdernal,
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intracheal, etc., admnistration. The antim crobi al

pol ypepti des of the invention nay be system c after

adm nistration or nay be localized by the use of an

implant or other fornulation that acts to retain the
active dose at the site of inplantation. In one

enbddr et prepardioneutrat compduods tcerpibeabsetds@omnspﬁm sembmation with

ap%tb?n%'% §% f %@f/t ﬁsf %%g{dg gfang § ‘?f{ﬂ%g lfe?efor example, with

entr a on o
Coeaaerﬁlprnﬂhaadﬂtivewagm@gmminﬁowwammmre St%@ewrt tdoctaras with binders,

suﬁh té ?taﬁ-@—? FH,[IL%S%D-EAH&?% R& iU gs&;% V\(Q)% est&}:l]i Ft Gelatins: with

erre e concentration o
d’%@a@ﬁi%ﬁ ECH rBsngabh Gl Rodata Gtarm orrﬁedlumnmm@etbwmelh@ose with

luiﬂfc@ﬁt@ Nduch BY &M b%a@%@;uhﬁst@é‘}%né@ i@ B@é?re@l \M{Piedlluérﬁ‘cs buﬁenng agents,
onbi nati on t h each other, hey can used

m@@ﬁﬁ%ﬁ%”@ﬂpﬁs?ﬁa@{eﬁ@w AR émunds (e. g , 35

per frag i dbmpaoids caf lbaMeah@smid ageNbSpardiins bﬂoPﬁHu@@non@b@ dissolving,
forns, the co

har maceut.i.cal dosa ounds ma
SUSCHARROSE EFUL V1R (1981 P oAb BoTe QOHBWrHrgé@JHﬁWt ryvyas vegetable or
oﬂmcﬁmabd)lb sahthétic a'ihﬁattcf @blbogwmdé@téMé‘; AMigher aliphatic acids or

o BT S5 R G PR SR oS Bz, sotoni
agbetsmepleraifngrwems gmulsifyimpi agatts catahllizels anampa"semtnéﬁse

gggﬁh r{gu‘?ldggé)ﬁgbé @ng&ﬁaﬁpogéﬁﬁ z{tlgéﬁog %%E{P[F ee via inhalation.
The u@mr@gndsaof dwe praeramtnmtmtlpn c@nrbes fcmrrncilatedr znmopwswrazed acceptable

pr%ﬁ%rﬁ{‘éucﬂ’i glgi iRl S rometnB @rﬁpé?‘feyﬁﬁ S’I%Jn' el?ﬁ tﬁe fleul ose,

ul ose derivatives, acacia
gel ab¢ AYTPHINEH caN He &pert @@foa@r@r, §or egar@hleetg Dtﬁvﬁlﬁ isfleatianhgf bums, by
forﬁﬁe\%r@ vith aé&ﬂer‘i’tfonéogdldﬂtmeg R ETEIIER! dase ’agg‘ﬁtg h syspending

lubricants, such as. talc or nagnesi um stearat e;
20fEE, RIBITYIRE PREHP ISIRDHEY'S apdiPresevAlyeagent s,  npi st eni ng

agentisherRb@s HeVdhipyesdsadth Hd AN@S an&s@ﬁ@é’?ﬁaﬁee gy Fﬁrxmg with a vatiety
onpounds can be fornulated into preparations for

of ﬁﬁﬁ@é&uﬁ% RS BYIY88 SR, WaTRBirdbangs Thee?mmgqunw Agthe present
invehtRIM daf bamdAtHeeds ré&all@@%@@%’é&toﬁo trve @hppﬁk&? c8§ include vehicles

Lye et abl ot he
pHELF oul 8”5‘1”{?8(8? uaaiQO‘y%t§¥‘%?es9'zsqo'%¥vaﬁa ey’ 3t hdy femperature,
yemda dsiddied pt opyl tempergiuyecol ; and if desired, with

con @tdoggal addl [Ves suc [ zer i sot on

age {1 L%e éCH’HlI n éJr Oé% s recéeﬁﬁc@nzzﬁ %}ﬁjilan aséfé %s Syrups, ehxu's and
sussie_abpms 2e3ys banaromded;ewkxa‘emvesch Toeageo mpduiiats egamplbe teaspoonful
tab?étﬁhgc?@?{j’gﬁgtﬁ %E;%mtérgugﬁltgﬁ P]rteget?@g@eﬁt aqﬂlﬂgllle'[ﬁ?r‘fe%ﬁ composmon
coganinpene or mﬂr%p@dpoum:i@ Obﬁesmﬂant umermon e‘@)tr%lye unii Bosage forms for
injdREOPE! :h@%ﬁ%ﬁuﬁﬁnuﬂ&kﬂlbﬁ%ﬁ rc@ﬂh‘p ide40E AREAR eof £ e;g@?é%?rnventton in

nltrogen an ounds c e us
3 FOiRoGHS) @sor sekdiap|ie steiipreiennoinmd @@tm&mr chothar earnmeeutically
acdePldBll @hlepn Wi th conventional additives such as
sol ubil'i zers, isotonic agents, suspending agents,
erulTsias frj sagiaied relspsmiamylatiansamg Ysldepwiy itheegtt. Implants are
forfUlaid0elsBlcfsphdles %@Jmoléﬁdﬁntﬁ%fbdgﬁaﬂﬂ@ ot R&Pbiodegradable polymers.
05|tor|es b n1X|n with a variety 20 of bases
Forsﬂﬂg 3/%

Pis PAIPTSi & CH@a%% REGOTOHYGRAT BGid anmlfweéo%tagegiymh@at is well-

to!eﬁ‘@tﬁ@@y freshost. Thb@rnpléﬁ%ﬁtamari@fﬁ@@h!lrﬁlﬂro@%np&@eptldes of the invention is
via a s

oia@ PG o e 5 Beet it B BRI b Cenothigetiog of active agent i
incleasdcerelativatohiomes e tanisbdpol yet hyl ene gI ycol s, Wwhich
re. sol |

e o A e o B BB e

adm nistration such as syrup-elixirs, and
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25 suspensions may be provi ded wherein each dosage
unit, for exanple, teaspoonful, tablespoonful, tablet
or suppository, contains a predeterm ned anount of the
conmposition containing one or nore conpounds of the
present invention. Simlarly, unit dosage forns for
ag ppieat ferrges formitursareasli sniadivbutijats, atacio unitagniebingr & Pesdetermined
qdahﬁty GPPRAMIG O b fh@?rﬁeﬁ’?ﬁ%ntnbﬁ‘%ﬁﬁ%l%tg@Wa e?r%ount syfficient to produce

onposi tion as nor
fh% 4Pfie edectdn assnsialiphyiiina cbarriaseuticylly Boepiatde piwnt, @arrier or vehicle,

Tk@%p@t@fat:onﬁsf%'r %tnﬁutfo%ag?euﬁn% &Qﬁe 5@3@&5&8&@%@&# g:ﬂﬁqae particular

nown in the art. Inpla are

COW(?P’%?HB‘P%%“ ay] Hgseiiest ©, baunatevBf.crisigiha dhipimeacegynamics associated

withahe bingstega adblhestpol ymers.  For exanpl e, pol yners of
ic acid form an erodible

| ac cid and I
ol y G BN EaE P b EBlecrapau o utes Hestss, pRisvants, carrers or
diluend, e rezaiily availablg  hiee amilic) nmcwe@bmabhdm]by&ﬁi@él!yde%\%e;ﬂébl? auxiliary

a ro othe site o
subpfosely SRh S bH AuPtpR a7 Ghter e BBt babio g sopyie stebiizers,
wedijarmgents and Herlsased raodladvialabld 1o thdyguttiest of t he body.

Theﬂ/;ﬁ&iﬂi é‘%‘;eg fd#%?ﬁ%!c Hﬂrstraf‘ Zrbrl.'laége;g frg%r eJLS pg i ﬁfg%ﬁlgrams per kg

p ZSI ca %}p Screte unit o s
ﬁfg%@lep erRgmimsteation. sniypiad! desdijecndshe eaﬂhblu'maken from two to six

tfrrFéQrEa% NHNGn&. tﬁ’i‘ieﬁ%@a@é 3 ?L@ ogu@@&! Ee}ﬁgﬁf E%%gdgnd containing a

present invention c Ut e
pr @th'lol"%'h’ dyiher gorperd @il eetivetingsediend Tredtined-fedastse isffect may be obtained by

caPRROMaftbNhM @lg‘so%epé‘tacﬁlﬂa@ﬂuﬁllf %{%ié!ley p@P Eﬁ]%@ |t relegse slowly by

di luent, carrier or vehicle. S i ons

Osmﬂféo RigSHred 85 R Aherknefn mRenspf sseirrlled releasei on depend
on Tiﬁt%eFtﬁ@dllC\H]h&éaoﬁty %ﬁﬁi&@x%dthsm&s%yr%%@%gn %Q%C%; ,tEx ggr'icuon of the

Qf achllcgved an g ar nac%F%nam CS ass _
spegl icrpomqgu ﬁ%ﬁﬁyarf Yot e thg rapermEiilily iof Hiel spbject to side
eff@gc @Dhﬂbﬂfﬁwe@p@bm edrhSoungdisi n@cﬁfe peBhChesothad F"ﬁé?é?Fe% dosages for a

arriers or u adlly avai l able to
o SR DEN gl SineRleCurt FE vip i e albbea varty of means. A
preaanbedlrme&my is tstmlmbaﬂdiea;physiobbtcﬂspoEBﬂcﬁldl éléztrérﬂ&n@fjb@nd

T L e Y A p—
fuse avittlitihey calls aif ltrablaaget sitd fred qimnbd:rl the cdntpits aF tf@qcirﬂ@@ﬁ‘)trfa@é!lularly The
po%é‘!ﬁ%&eg?e%é\q@n% % E@rﬁéc?rﬂ\ﬁfl %Q%ggell grrg lcbegf gme ?or]fusmn using various

I ans er
MeARNP rﬁﬂasﬂtalatcpﬁiﬂct such;apuap@ltlozdmm agaytsbmcbthe fitealn @te aspect of the

nvérﬁilﬁi@ rl]pf)sgcﬁzﬂ'@sté’}@ dEQgﬁédXto He e%%{j f%* el or gd fgg;trgtﬁag Liposomes

time-rel ease ca‘p or ta onc
Mmay. Bh PEPAICA Y pupiiesipeteine Rapenjides Bhbrediaintiesin afmentiraves, such as

Sedd@ng viedi eNthiuddg \ﬁﬂugeetﬁe&ﬁﬁgﬁd@frﬁa?%e {gﬂ% u?%fup%lﬁbsﬂa%nb% known

égsule materials that dissol er én
'pO\D7%{PEEI mingyinidsp BiGIudiag wrbaniq @1 aéidesiosicdinidg. Hieh Etssmfmsphatldylcho!me

Thepﬁ@ﬁ@ihfh@ g ay @nysomah@rbemgm;n@raaadfef it L Q| ﬁéﬂ cholesterol,

Kill will te t
PR R 4T DL D ATk S o of  he  Speci T ¢

cormmpmﬂbamtdlﬁmslﬁjoediméé/ tRd p tobsd&am@wlméd%?qééé@gr ER 1991)J Biol.

S%%ﬁ@%éﬁ' I|t of .t supj ect to side

0 QS BIMt mpos em C@ﬂfﬁé[f?@ peptides

are Boebeed @dad @%@@@Saté @ﬁu@aL@QﬂéﬂlMﬁ nc@?ﬁmﬁ 51;13 &ifie eAElrh ¥uhere the
I N e ar a varl et

th
ot THLR R g PR B Bl rdalgheia P TohEndiipeinianee 2giton or shor
penpdiwcsﬁilmeogomaeibopm emest. ahe aﬁg ns?/;ﬂ@geamzﬁ@%ﬂ waldt®ats GoRfabout 25-
ery v e i.s one ne
a0 RS R BT LS B PR ERH 028 g st for o
target site and deliver the28entents of the |unen
intracellularly. The
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| i posomes are maintained in contact wth the cells for

sufficient time for fusion, using various 25 neans to

mai ntai n contact, such as isolation, binding agents,

and the like. In one aspect of the invention,

| i posones are designed to be aerosolized for pul nonary
coadkmianit periat poiime, Lggrestipgom aeyut el (psepanednay bd further agitated by

A i ' [ . [ on, of .
Rk TRE uBLA T Pin ShealiBld bP SRt AT kBl B 45Uy Groromsing e
vobing, byTaRouk frpinds2 fiely, Totovedybyudekioy acdwbilingt Tiis nethddredians for the
r : oni c or

nézd\;vl@%gﬂ}g%lf%I%%&?%#sm@{sﬂglﬁwa%%mﬂ%?? @ yl chol i ne. 30

The remaining lipid will be normal |y be neutral or

Foasligi &slwltﬁicﬂﬁer@u\m@mchol esterol, phosphati dyl

seri_ne, phosphati dyl ycerol, and the like. For
pr epar F??g‘”tﬂT'?eSleﬂeﬁB%PPé’gs thy@ntipr Sediapolyertisler obidg iypntion may be
folkaizte®wit@bthef pRAHhcalticBiyQlctive , pafuI3BP dthBRYntRRcrobial agents.

sed rief li n conposi ti on
ol e o Tk haee & B veBg ot G eSS BBt g @t Classes of
anajqutemumzmdmammmmpe\gemeaﬁmh \G, epiliinne, meiciim, \shadifn, tdaebenicillin,

tot in the range of._ about 1-10
ol eI et o EShRER, Shor grtbpagtose mnbiors
Cep;l@rlwsxpdmsofem mefacfor.oroefadint  efGOxisec. moﬁamteﬁmb%fd Soarbapenems;

n r 0 -
m‘*{ﬁg&gﬂ% ShEBITAAEE T (RPisireb. H00R el TR RS pabmystns
kﬁfmﬁm@ﬁt i @inclanes; héﬂpr@rnme@s;abdnfebonu@azolezgsmmmycmnt trimethoprim;
Va,pc%rrﬁ g of tinme, generally fromabout 1-10 sec. and nmay
urther agitated by vortexing. The volume is then
expéﬁt&wcw agaeE e algoeeefyl. inslidinenpolyemrss algh ymphotericin B, nystatin;
5flu6§§yﬁasér&9 ERfes, V%'gum?’m&)ﬁa%?ouﬁet@;éogﬁiol %tr%](ﬁggzcr! and  fluconazol.

I"owed by shaking and cool'i ng.
A”f'fGF‘er@W%mC JragsoRgeedbeiRzid, fHhembHE!. ISU@\%W’W” Wfijlﬁ‘ampm Cytomes may

aEsBUHJeeQ"Léluaéd WeiaghkmieliRc e es. arﬁmﬁ&bﬂb‘]' ﬂilyﬁ%ﬁ%é@ Bih"thg f6&ntion, e.g.
Atlve Agents For use in the su l]ect
PR EMOIRCIAS e S ee Bt it i RS on rmy be
formul ated with other pharmaceutically active agents,
o rticularly other antimcrobial agents. Oher agents
—d&-—?‘ﬁﬁ?ﬁgst include a wide variety of antibiotics, as
knoWine amintidrebialeptidels as ﬂmsm@ﬁﬂdt()m&gnbe Mepﬁrbd By um@ﬂrd:JQ,e]thesm using

co;Rr%El’ho 'a! Heﬁ%ds %)s(,% ; {?/ﬁqh% gpbg%’ho ennﬁnermﬂia?y@ hetie r‘?’pparatuses are
avm?a’pie,cﬁor bxampleadomaied rsycthédizens by Apgdieditiosasteon Ing. tBeckman, etc. By

R BEAATEATIESUAR Gg SEBUL LRy v v
aC'@%rﬁ@ﬁﬁé’ﬁé&fT@*lsomﬁm@b‘d@{fﬁﬁﬁ eaanfdJ:‘qilr}ec&mil BHewjeucine, diasterecisomers,

smFE %Eélﬁgyzﬁwh @ﬁereﬂ?%ﬁ?ﬂhb%‘?%m}lérﬁ‘ﬁm ﬁh@ﬁ"te lﬁ&%l YAY b RSalar sequence

f onam ul nof ones; ora
aﬂ@r@?ﬁ?ﬁﬂﬂéé@&r@ar@@éwfl bﬁ)mﬁ%ﬁmﬁedtw qqaevewwpqe rRcendrgics, purity required,
and/@BGRAYCI n; etc. Amtl-nycotlc agents are al so useful,

i ncl udin Pol yenes, hoterjicin B, nystatin; ]
5-f¥ fmgﬁa inkigd ”’@ioP%spm‘é' %P o RS dteptigast o opatedts, comprising
codvbﬁlél:ﬁ?tq[llﬁ’ci@hahﬂé@fofr |bHﬁd?ﬁ1g’i%‘Ql3h as Afird $B§dsChl ke rSjrrslt'Jgﬁltuted amine
clude isonjazid, etha nbutol streptonycin and

o O GHTHRRFe0 ST0BS 6 (ARITdIcETUHic formation, carboxy
grol:p¢ v balde dormatiod, BAd aetiikel ;:r obi al pol ypeptides of the

i nvention, e, 20 interfe ;or, necro
Facl B B pRaeSS o P Bl e O T ped P BiEhpRBss o curing
explémioant/hioh elicobioalinkreptol dlies nﬁtfleduhse drr&yeﬁhﬁ@db mays B®teines can be
use 5 r%erlk%dthso%thleps srtadlness ¥or}th %c.’) am tgpion complex, carboxyl groups for

-30-
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conventional nethods as known in the art. Various

commerci al synthetic apparatuses are 25 avail abl e,

for exanpl e automated synthesizers by Applied

Bi osystens Inc., Beckman, etc. By using synthesizers,

naturally occurring am no acids may be substituted
fomiinthamideabuesidrs caminogroaps fdsformpiag tivides sarldyhbilies omer s

(or Tﬂéf JIHEQUCI%S gnay%lgd 9(5” Fata%ﬁgrho%urﬁg{]i ‘jzuccfc&%s}qfe with conventional

di astere ai ns
metagfist crfsfembﬁrtﬁméﬁynﬂmla P\ﬂ}@@te eyl be hesphickieof tTEhexpression host and the

Iysl%@;f tmﬁfﬂb@r UQ@UQF‘E@ é?(@lg&&hecmgt%@rag%p gp%@éﬁ’o?ﬁqreas affinity

be determ ned g conveni ence
W@?ﬁﬁ?%@% orzgihegmyiggiion ferianiaueh B thamost neki e cmyomons which are

uspd Qi @Aethrit® aViarit @, Wésgfﬂ%?? tr%rdﬁfré’& Sﬂoﬂn?fctcrﬂ%rdsﬁéiﬂ/gat least about

onvenlent ities such as am
Sdﬂr @u‘ﬁ%‘g?fow@gﬁﬁr@%aﬁ?aSé G ?’%"(atbw%ﬂw r?§g ferdherapsLdn Pur@o&s usually
at rleshti Cdbioue 92K BY Wéightt ! @é|a@fn0ttp%ofﬁt9fmnfah150@ieh@d t®Mthe method of

for t|o car ups for am de
pf%paraﬁr% gﬁ“ © g Skpé'“ Xﬂf“%@@ 1R1 PeiFaitAgRss W heuRsed upon
totatgyotbie |ntroduced |nto t he peptide during synthesis or
during expression, which allow for linking to other
nol ecul es or to a surface. Thus cysteines can be wused
Aninge! frak® t hi oet her s, hlstldlnesfor I|nk|ngtoametal

' onTﬁ@ st in&ﬂﬁlgr?rwéisrg'fj? {oo%ethﬁ% fi rorgmgntg% &n{yﬂ%osndes having

or esteérs, am no 415 e
a”‘l“’ﬂ'k'@b[aﬂ'lﬁlé’“vﬁblWp?é‘p’lﬂﬁlcf@%d rmywall 20 ’Cbefeﬁ@@bmpesjtlcmﬂdand feed additives

colfib rgm nahﬁ?m%srar&ﬁgrg;%sudggmhewéﬁmn' onal nethods of

reco ant synthesls te may be prepared of the
exp @%éﬁr@rﬁ%@t'nfél#ﬂ?Staifeamm@J%aﬂféucbm@r hirest beisgn GExBIPRIES of animals

ar@ﬁ@h-ﬁﬁhzﬁéht@héﬁ@ﬁhﬁg{aﬁ@h%uclgeés %b@&tér@ép %ﬁcﬁ'h%rses In a particular
i nit chr omat ogr aphy, or of héer i cat

em?%‘é!rﬁlﬁi“q&@ anigg 1 HeeiEtnghhatimal h‘énﬁm@ﬁuaﬁimﬂ*ﬁsmmecwono gastric
anifBg, etgs%ébsvvbﬂ dwirGed (TRA1 B, Q)Ut h@talﬁﬁl’ce%ote{o Plﬁle‘t’@'g%%n%big%hgnd SOWS);

o B iR LR ht R ol dphne! Sy o ckeniadors) yourg
caws@ramdmha(meluﬂmg bputop e8] toyshl.y at | east about

%?‘%@VF %O |dn rel aél on to contam nants rel ated

RBY b1 or P eT Srrags PUEOPPBHRfe tPrepertiops mixture, or
cormﬂsnrbnealtabMor beingEnbyd fot heakpey aerhages W I |1 be based

| . tein_ Anj Feed. The present

PR Sa PR 0 P duifT e GVheTHg ceree fed o the
aﬂ”pj@ll befrerpt af@esar Riavitageousin witmiherdidi Be laitdriisvpreferied. ani mal

H g BEANE erﬂﬁocﬁrﬂeﬁte%@ %ﬁ%@t}'éllﬁ%ﬁe@% 82 form in which it is

| tives nmpri si ng
adqgélty psféﬁpfaeaegr whert heing Mﬁétfﬂti‘ﬂ oha fFere atdiive, anivetatisfined. Weil-defined

meér&cﬂhh‘g@é E%ltllnc?JHldT%bE‘rP LP'{IH& Fﬁmﬁéﬁ@ﬂﬁ] ﬁ'%g’spur?%%n&%aéeer?nmed by

of animals are nant s
Sizg-gpusioph spmakgrarey sieee ﬁxﬁmﬁfepéa?t¢chChrO1l5@ﬁ’B@)d|!nmther particular

embdifndiié Rl adtlﬁllfﬁotﬂﬂrbofyH@BtB@'ﬂﬁep%Péts@ﬁllﬁ atN@QstrB'énV@%t 85, 88, 90, 92,

ani mal s include nono-gastric

94, §Wtﬁ%as(t PREIPYER Fetymined by s methed: to, pi gI et s gr ovm ng

pl gSwelafting @ whtrhi cr%@tap@il&lpbﬁﬁﬁe%ﬂéﬂér@tﬁmt@édﬁﬁt%géﬂg For k:nstance it is

cken |ncIU|39 t not linmted broi | er chic
)0 BGRReCk Db o TSI Al gParoReAL ssentialy freo

fronh imerfetigte cSJa’tali’mma)tmg Biteer tegtimicfed p@fypépﬁlﬁgs Cﬂ@@ﬁh tdc@B correctly
n reparation, mxt
ore T B PRy Biras®t GF hfinidth baRmcen o0 SHHeRRerasyitand the
capamlityraf optimising dosage based upon the desired sffect.
For the use in animal feed, however, the antimicrobial polypeptide need not be that
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In the use according to the invention the
anti m crobial polypeptide can be fed to the 25 ani nal
before, after, or sinultaneously with the diet. The
latter is preferred. In a particular enbodiment, the
antim crobi al polypeptide, in the formin which it is
plﬁ@],d!é@']eqycﬁg h@clrﬁ@qﬂwemenmm ibevhiny ¢aselituckedt ba iamEeed antmicrobial
blideVifepdrStiol defined. Well-defined neans that
e anti m Cro aI pol ypepti de preparation is at |east
50%%\?@@“@@@@ Bplviapier pprarsionean e l(alsiddad directly to the feed (or used
@Bﬂ;ﬂlﬁ%ﬁ%@lfﬂ@@ﬁ}ﬁr&c‘é%eof ngé‘fglgig pr:'oge@sf (W@%éa%%7 d irf e production of

ot her particular 30 e ntimecr

Gr}ﬁ’olof/p@ € H@er'ﬁ’ie@'ﬁﬁr é;pmgqa,smlcglsafuq"neagtfeg@ admjwesgcpr BB mixes that is

suBBsq @Ay 9@ded RAtheOfeedl(ol st ir9R% F
b o oo (o Ot 1 e T pSlehP e N of puriy

e TS et 5 e Pttt Bhdhe Redingl v R¥reelian RObpentdmpparation,

WMBaresedm:cdrds@ to@aroedt)agotep the feed an antim crobi al
I.§_esse ee frominterfering

pol y, -
o OB RberB SRR el ph s i Gpepta sbaomiige are i
Partispiar dosivalde mslegtdcymﬁﬁamte‘f}e&h@jsldﬂ pn:an¢t|oau\lv@éree§@thbmre not so easily

ob%e%céddvﬁsoogutﬁg& 3} Qs' I’pl I?c’%;sogﬁ:ﬂ $B$?W &%H%}Ogd@?@ the antimicrobial

esul t
pobag@@emnduchébn@sdmml ’éefrh@mtlonlﬁmthctdbe use in ani mal

L:e;é ﬁgf?%‘ﬁﬁré%hb;at: h&)'ﬁ% |J£' @Fegg'la%” Waﬁpc}g'y%g %ﬁgg;n wn‘.h other
ENEMNSKhi ch case it could be terned an anti m crobi al

pol Yﬁ@@érhﬂﬁed&aﬁﬁab@tér&nas ggrgj géﬂafnn?e & l?é %h{] glfnéngtﬂ'%( 8Pmp051tlon

reparatign can |rect
pr 5951'0“ & gy fh?h‘”@”@%@ft 'ﬁ%ﬁ’ﬁtonpm@ﬁ@lggﬁeﬁfled/&gmtcamr@matmg from a

vegﬁt@:tl@llﬁt&)dmgomo&lﬁéd brotef BB S rite Rk il fte IrPB hH.géer %gbeg! ments, the

re i nternedi ate CO”pOSltlonS S
ProiaFETig ST BP VRRERbI BRI of 859 Bl Jori0, 0.0 68% (nov).

the\/é@%bk( prroteuk‘fseﬁixa Be @efive@atdi® MgeRibRCHS deghe
ri byd ve ref ers(,3 to thtée)n lchﬂ?@es g&h % legumes

R SSHE T FGT B 0T IRt PO el atismcae (Legtiminosac),
Crmf@ftahme l&ﬂdo@b@@ééﬁ Nghdt Podadahe,08uchblds 8BPWRan meal, upin meat and
rapAgé 41, rob| al pol ypeptide preparations W th puri ties

Thi s order of magnitude are in 10 particul ar

obt i mpticlan smbgdireat i wmgﬁablé&fdit@ﬂ%oofce% peteeitd 3 one or more

n obt ai.ned and al so
plaH‘@%FﬁéﬁarbrgqyabQEe%ﬁ %%’ i&? ugﬁx S iea b%tt?ﬁ? vari ation when
t helhanethad mﬁrmﬂaailembp@lhpp’e fitei mgeﬂasfemrmdlu CsedrcbyS material from one or

r h nti m.crobi al
mofoe{) ;ﬁ&H&% Bf:)tlﬂélt:tng éﬁ%ﬁ J;ao%ﬁaggaengtg zosltjjlggr Spingelyon auiroa.
ot Heler e@uples of V%taﬂﬁepm@mmwwgeat@bhmqaedumﬁm:abmfaused

her%yﬁeérﬁggfp?eféz?e efé@{@ﬁa%{g 'S0 @’Sgpos' tion,

o(Sar ation or m xt I ncl udes at Ieast one
Brhegeiriered regablerraein ghwaed aig derents suchvasgetiall eheat, rye,

oatlrﬁ@“izélg;bﬂrg rg@d@,,{d%r@ﬁpt ei ns and protein-derivatives.
ar enbodi nents, the protein content of

i cu
t he g@&fﬂb@l BQIMQe@hﬁ%cq%beaqddp@gype fepd in@ny ®oOY, 20 250 relatively

pur® éniﬁﬁ&’mbw ;V@lype}\fﬁcﬁaebﬁfﬁ' RIS %t@ﬁoﬁﬁo%‘fé i}zﬁquéd' M uddition to
in sources, such as %unes and

o]
a“'reggfg%ﬁ?é eefrgiho ’}%HPrpﬂf@”Wﬁ] é?efdaﬁfidlffv?%nﬁtﬁ a5t e go-calies pre-mixes for

nﬁamaéd es Fabaceae (Legum nosae) Cruci f eraceae,
OQLH@ aceae, ,Ehand Po oaceae P?h as soy bean neal,
| upl 51 23056 Fgﬁég%éﬂveﬁﬁoé] reiates to composntlons for use in animat feed,
such as animal feed, and animal feed additives, e.g. premixes.
Apart from the antimicrobial polypeptide of the invention, the animal feed additives of
-32.
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In a particul ar enbodi ment, the vegetable protein
source is material fromone or nore plants of the
fam |y Fabaceae, e.g. soybean, |upine, pea, or bean.
25 I n anot her particul ar enbodi nent, the vegetable
protein source is material fromone or nore plants of
thé rerefitzomi coytaChe nepoehiedetesdybleevitgmirb eed/or & ligat orlzeedter soluble vitamin,

an%Pdr%%Qst%e ‘E‘rﬂ&é‘%eraga'ﬂﬁfor Sﬁ%kﬁémﬁ’l&g‘éﬁ%&él&b! € protein

e€s dre ra d,” and eah is a
pr ef@rth@“d op‘ecget d@ﬂdeeqdﬁm mgﬁe@@m e Cc!i]mdmeg agraiEp hestzofompounds,

stﬁ%@kagh@orpétqg%!t%né ewes:sﬁzﬁ(e kP din SHGR :,gsphg@&% E¥c 3.1.3.8 or

corn), frice,
3. FR@Sanyprises obf ab-2 A ygndastangessc g Be h&&:e@wo{f@“ bﬁ@—gft@emses EC
3phgqany form be it as a relatively pure antim crobial

pol ypeptide, or in adm xture with other conponents
i nt ema®artiedrr eakRdmH thege oler prAYmes atp Wl defingdh(asHigfined above for

arti@fonoLad! p@[@pe{mbeb@p&ammlves such as the so-call ed
pre further aspect,

he
P o EXAORR L AeD A Tar B BUP SRR AN P Lijiecin . Tritptcin,
Prafepyel, fTesthiin, Dekehsias Caspifmlsutieed, Newkbiran (FRedertf 26er, 2000), and

t bi al
el i Bt e Sl e BRARbrob e, Foea™ 70 °
additemgiss of otheSantiirgal mlmbhm (Asﬁ”s}aam tht xﬂsﬁ@r@ﬂfum@anteus and

fat .sol d/ t st 0
Ase?;tqg@? H!‘é@ g?‘% Fggrgs%e?ll % a?lgrr]]‘(g a%ng t&agmﬁ]n{égtp%rfaofe \gww Be:falgtantlfungal
aclidiaises dndoseadn &V E9HAY 459 arl PEREK0260PL8Dingdlace with WO number once
Er?s%gd additive ingredients are colouring agents, arona
o]unds, stabilisers, and/or at |east one other
enz%ﬁféalbiéﬁ’é%ftcbwaﬂef epHblepiigsins pisy walk es B Binerds Sotor parb of a so-

caﬁéd};rém&@mteﬁd@dﬁaﬁaﬁﬁﬁloﬁg Pedech: @/herg%l ﬁ%g@@ﬂi&%ls %fe usually separately

[ or bet a-g ucanases

adged 19 B9 Tapd SRtieE Phieee CRBBESTENHEPese NP Resrichas wih lan antimicrobial

pog@égbt@@ & {h@%v@ﬁﬂ‘ dNRGnakeye féeg radd ﬁ\ﬂat bf%&*h@éﬂtz@h
Y epti repar.ations). | es of ot her

ant &BSEP@FGE@B({W@@S tfteAwngl) fegqi adgis1 of the dnyeptigmisdntended for
beihgiifoi et %rrpresca;@eﬂsqia@@glt@ bdmcﬂjb@mﬁ hiimaReéte BSfe@d at levels of 0.01

to QRGP0 VT aRtEttagy o8 do Bilebedh R 10 dedringid AObive per 100 g

feeaimtTinm nesomwrtxoantatfdvpteymxéxan”pl es of other antifungal

s (AFP' s e i gant eus,

bt REBIRHET Al ema i s TR ot e SuPRRRiEn: <

andEkzrageeof i sdigle ofammihg efe vilatndd A, atiif DBgdlamin E, and vitamin K,
egg%%hgé as disclosed in WO 94/ 01459 and
' 100289 [replace with WO nunber once 15

pubEkahee of Wsigakblyole attaraing anmtigrmis dl1@bbietiviaharhdse, sigamin B1,

lisa n ne : | 07

il e 288 IR Sl RS e 3 Ce o finenate.

mac F&amplerepfalrasearisergis gik INjangeprseaties, yronaebedr, iatineh eelenium, and
cofged. Either of these conposition types, when enriched

with an anti m crobi al poIP/ peptide of the invention,
i s Breramesell macseBingel aevelcym. phespheiveand epfiumo 1n a

ThP Uk 6M &queahess '?5? mese tcﬁﬁnpéf'iﬁn@i exgﬁﬁlﬁle@%ﬁﬂhtdoﬂﬁqudt Mets/pigs)
invention I's intended for being Inc

areplsloipi Thely As WAV PHeB47S- betrifionsl tﬁﬂaétﬂsmw Wnﬁéévatdh@@scomponents
shéllld bep@vidéd henehist i theboBdentrations indicated.

In the alternative, the animal feed additive of the invention comprises at least one of
the individual components specified in Table A of WO 01/58275. At least one means either of,
one or more of, one, or two, or three, or four and so forth up to all thirteen, or up to all fifteen
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to 10.0% nore particularly 0.05 to 5.0% or 0.2 to

1.0% (% meaning g additive per 100 g feed). This is

so in particular for prem xes. The follow ng are

non-excl usive |ists of exanples of these conponents:

25 Exanpl es of fat soluble vitanmins are vitamn A
indWidiandofnpeBenty.i Mevai spedicaty) thiv bt iaadtronkindivédugl caraantris included in
e TSR RL SR 4 L8 3 bbb aBhneton it
thewbt@nihdicded inndohirmipurf ot ¢otunachive, mitmmmdﬂﬁ@hia‘te e.g.

Ca %JJ } Lot hiﬁ\%ttgn al@%@t‘e?sto‘) [ACRe fb‘?ﬁp%%ﬁor%r €Animal feed

zinc, I ne, eni um and
CDrS@OS{lj@balot d[ea(bap@ zegaiaiweiy,ﬁ]{ghdzomeﬁéphprgteg} &y @ndriyig diets can be

ché}ﬁétér@éefégssr@tagte%%'me Bher o bhkewlcor&f%l 2.8eRh sdiéth can be
ese components (exenplifi poul try an

chashejpréiaed /a5 igdipated i cplyrap dopfi tws -ffgiigleeB A!: Lg{hewzyr@ 15,4,131'8 St diets usually
havl\éué &maé%ma&mmwm@mm@eans that these conponents
shoul Prow ded in the diet ?I;{g %ncentr(ilete ons tent of
| nd{-\@é{]t@’@l qomppﬂgona@chrfdﬁlgttp\;iée invesdion has 2 crigde protein content o
50addiditgy enefrulih@mbry eimiress eDRpst @S aatimitrebiat papgepdde as claimed
t he 1 ndi vi dual conponents specified in Table A of WO

ne§Y¥ 58275. At | east one neans either of, one or nore
of , FeMtermore, bwtm. th@raltérlmem (toothef oude amthlrsoorﬁ@ﬂtuhﬁlmbect above), the

an %%ﬁ?!l L een of l{fg >, (Ve r‘?tloh r{asfé %ﬁrpcent %3méﬂ9{:!’€bggaénergy of 10-30

i cal
Mgl amd/duaborﬁemmb eelpitimi of O 1n2£!&mlb@ anel/or eeentgatioftdvaiablst phosphorus

of ItGth?% t'a%'a/ n, %HﬁﬂamaB W&fmea%f P %(9 é%ﬂ/or a content of

bncent ration w h| n he ragg
meztmd:rummphﬁa)wstelrmof@oﬂ -1iBo/kg; wad/oog certend lyginaofoq 51381@(!@ A

Thﬁlp S?t?:% eh%%ﬁﬁ%hﬁgntpélc%eﬂt%# REEDoFRpRUNERY, ér@@éjprotem calcium,

onposi tions or
phiepierua, m@m@nineemythwn@ﬁ Pbis Y ERipe.GdfsY BRI Wlﬁbfm F‘W Wa%‘danges 2,

| NaREs1/eddaE agtes)i sed as indicated in Table
% Ebg? ﬁi]V%Iﬁ(;)*elﬁ/}:g8275m/col u?ﬁs 2 3. Fis

haPASeaPIR SagF RIS 46 G108 D JHHPISH P A0 4P 1. Crude

prcﬁem k& Rey r(@/k@ ﬁ@@h ﬂ“lheS h;trdg@i Sortistiad Hyterniiaste by trer Kigilahl method
f at COI’lt ent_o

@@’hﬁos 954 o,pfgg;goqna hﬂ pg Ap%%&? r?\'?ghtega r{\Sﬁggeg[gnc? Qg:cra] Analytical
Ch@mﬁmsﬁm@t@rﬂc}of 10 50- 800 g/ kg, and furthernore
e east o ant 0 j . .
C| a qugtee?q?rgyﬁﬂnt e?arl%l aéecf: R]eaéets% anyt @%rg,gﬁ?b@éation Nutrient
reddirombhie ircewide, rﬂmm@ised @oitibretAss] s@coaltrﬁtbee\:bmw)q nutfitisn, committee

on (ﬁnlrﬁtng[; ed ga(ér Irgéilcl(ﬂgxré) fna&{b%é@l\é%ﬁ 'cgﬂnaalg?t?ongpﬁéa%@hy Press,
Wmmge:rmt Dcﬂ ol 266, Lamd(bme Eurmpmor aplekay; Er@rgy/\&%w feonewint Feed-stuffs,

5B e LSBT e oo g0 Gy o eirn, T

Netrentiedst Goerﬂscm'eedwfcﬁmm@ qsloumerdyfsv\@igﬁ@mmn 63EN 965140 EE-S.
andiQL d rrﬁ%gt of célbftcrr‘nngvéﬂgblg p@o@&ogfskﬂid hftino acids in complete

partlcu ar e content of netabolisable
anemes igls, is calodateg oot iPﬁS!Sdﬁlf%qddﬁﬁﬂes &W@ﬁﬁ@ﬁbﬁ%ﬁde”ﬂm‘ 1987, gegevens

ovgptcﬁélﬂﬁbﬁbe saﬁ%ﬁ@tbﬂ?ﬁlj n@er@e#b%a%ﬁit %h n%ed@ﬂ#ﬂaﬂfe l61 esdisniddelen,
any one ranges ) ES%B 953?%% & Zf

Contel0/ees w@@u wmem%oﬁéz %lek lo?imf# '

as rH Earp%&%[)la( BnpBubhiDkHeeshiray feed aeh@dsiton 2 thd in@ention contains at

Cru
least one Vegetable protein or protein source as defined above.

In stiil further particular embodiments, the animal feed composition of the invention
contains 0-80% maize; and/or 0-80% sorghum; and/or 0-70% wheat; andfor 0-70% Barley;
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protein (g/kg)= N (g/kg) x 6.25. The nitrogen content
is determ ned by the Kjeldahl nethod (A O A C, 1984,
Oficial Methods of Analysis 14th ed., Association of
Oficial Analytical Chem sts, Washi ngton DC).
Met abol i sabl e energy can be cal cul ated on the basis of
andfve ONIRD ertib land/at 0-6A%NOYPaagmeal; 28d/oedid Y-ist miesl; iand/or 0-20% whey.
AW Eats E‘érm? B’e%éﬁlﬁéjctlﬁgd Eé %Esﬂl%éﬁ ’(no‘?‘]%ﬁ&w c%r pgﬁetgcgfeed Typically,

swi.ne nutrition, oard
theyillgg feacktuffsrase n’mmd. %Wdl”ﬁW€§b%iﬁ@mf%@Lﬁ$@$ﬂtlal Vatrirmsreaid minerals are

ad&é@ﬁ@d@’d;ﬁ’ RSiBe sp&‘ﬁﬁc‘éhd}ﬁtf&r‘tﬁe Qp&tes lH%Begtloﬁ ERRhes 8 be added as

abl e of Ener Val ues

pean
SD&E d9EE Gnpgne f%@ﬁ%@h‘%qrtexi”"éﬁ? r3esqlig enpons iorryula@@eaty@haiiy added
befdnel oL dlrRIISTh® ﬁnx:ﬁgﬁﬁép Lthd Eﬁlﬁ{&@%r&%e pﬂb@rat:hﬁ‘id“@ﬁkﬁ@%ded after the

%afl %ch_rbedrl Pon (o] genl ngen.
19 5l s THEANZV g oyl eé*e%?rrgpr %méﬁfee%ﬁ ‘B%‘l’lecqrﬁfﬁmlx
avaiThaliha eph;msd)h@‘rcustraalﬂd B Rt RCHiEEn tHe raRdEHEd. &1 200I mg enzyme

|sc atedo e basis of feed tables
o B8 GBSl B 5 Sl Bueneire Disie R cahel det
sarr'éhsiaebmucmg;af \pelwp@mu&a)amyhtm ddreinisieped Br e bE ehoWABf the following

o076 EReREry By ST ee (s 5081 B 05, o HRERRl G o010 -

theserivodiesbeing intrhe aafiminmbiaf Md:eptmmmstem ipenkgfeet! lyshm).

i nv i n eta
o bt ARl M Snhigol) bAARRUBTBroliP B Ry Sofl the phtmicrobia
polgatife U Rkrfiesbisen ibhtfesd edrepasitionasnd &edsmmpomtmiyomf & purified

ant‘irﬂ@ro’oﬁv eBlb lde OIQ rﬁe?érﬂﬁ}eg &% BBLLL, tag%{)?? B%lg? a0, aggimicrobial

hum an - 70% wheat ; “and/or
BCWHH/S&PS@@@%%%@S aﬁh? grtingcrabigh ansyityed ihariear comnemfm as such is

alsB- dlefé%wfnb& huslaﬁ'?&he SQMQ/ #Ea a%@%h%@%ams@?'tﬁ%y t@bg;gei’ermtlons the

e manufactured as nash non l'ete

e.
oL AT BB PRSI o HRE K [PREF TAMBS uf T 5. ar e

m Xeek samek SriHciplesi pply f@*ﬂ@t@?ﬁm@f m@%ﬁﬁﬁ&ﬂo@lal d)i)t/;%ﬁhdéspr%{b% in feed
added ccordin he specification

4 s _are g
i [ﬂa\’FST ﬁ)é CHEE; ds?i et Pl En% W@sa@'ﬁﬂcr@@a?aaﬁwpﬁée gised for

presaﬂmgd:h@ feekiaquitice entay fexdf Bk BPEGHd Q0Gty iE8Ete®XASPIén tfs sample (no
added before or

neet l%):pgafe M%r%@gf)@gpp [gﬁgot yl’i)q %g%ila l?ﬁsytﬁ’@ or the additive).
preparation is typically added after the pelleting

DeRlER: co %Slﬁ&%yme may al so be incorporated in a feed
rem x. The final enzynme concentration in

t hel'di attimicsohidltfvivpepthies roaﬂgaemm‘ntlﬁh by 280xdugd en Z2ydrehus become a

RES! P aREH r exarrpl e in the range of 5-30
Con% enZ%q{r?e gF@é?%lﬁ%og}tfoE animal diet. 10 The

ant g %@rmcow@p@xw@mﬂtd%mn@vmb@mdm eXagtplr kel fdrmuleted as a hand

or rﬁéchﬂ%rlﬁjrﬁfy déﬂ&'g&ﬁlcbﬁ’\g/bﬁ%n 'Wl%%&%? Qg@%%ac%gﬁ%gitlon suitable for

pfeéreitm% Qf giined pliise #sh gednssepdripdi frbrig sefteneri coroisisiion, or be
forP@btiPeptd de=REAt é‘drﬁ‘pd%ﬁlbn g lfs%ezﬁ g{eﬁ@r’é‘) ho&s%boig%?d %lﬁc@gﬂeanmg

antim crobi al pol ypeptid ein
Ope, PP%%P%B%'“@P'%&&PW@{%PF a'@ch@e@difwa’sh@a Oﬂer@%vﬁshe f eed

COW@%Isbb@ﬁb a@;ﬁ&ttfﬁ@ PReEbh | Foddds! é"de)t’er@éntt Q@d!tﬂ‘érbdnh&glng the

i al tide is determned using a
aniF G SR ROV GSERG- psD8 TIRGER M S B o ARe deleramn dtive a5 well as
the siai@@emat@ﬁposauﬁd m/s(a;ma)nse the oaﬁbrdrbtﬁéro@’qz@heé%hbrvhé % Phtease, a
corrp05| tion 3I so determ ned using

pra%% %EH%S ei,myl%ﬁda oﬁ%ﬁ} ﬁ)écﬁ%%es B<Ce ylaﬁqﬂéxs%eqtl(,\%se a mannanase, an
araldetser migabicizoass, at hdanask smgeidase r(@ca%lema@‘ﬁ@éb alnd/or a peroxidase

(sutﬁ,oésyéoﬁefpgdedagqq%g%tel n per kg feed is calcul ated. The

same princli pl'es apply for determ ning ng antim crobi al
pol ypeptide protein in feed35-
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20 additives. O course, if a sanple is avail able of

the antim crobial polypeptide used for preparing the

feed additive or the feed, the specific activity is
determined fromthis sanple (no need to purify the

anti m crobi al pol ypeptide fromthe feed conposition or

t he ladgneiel ). pDeéeg enthec oimpos idnizgme(bsidull be compattbie with the

se%%?d%&él@gﬁta i@ gl—lyc%ﬁr%rlnd@émﬂt[bﬁ pem n%)/t%n# eizygtg?%raagﬁtpn enzymatic |

Ingre@paisi at¢-brand ‘a’rreeertam@(s)g@midd@rmmnt in effedifve timeunts.
i nV@?&tbQébs”EM;te{b%r pr%?é@g%l ﬁci@@e fREat Qﬁlﬁgl Q/F‘,%%atgg%g miQbbial origin.

machi ne | aund ry ergen onposi It1on
M'Pf&eﬁa?w%cnr@fpvgd SRS OIS PE RBIGE gngineered mutants are included

ThelRotbaRAhSERS 2 Qbridt @btagsh drabhbefo &Bﬂea@e rdré?@r%b?dc\q%‘#nahne microbial

fabrlcsfte r co tio formul a
orofEtts e TGS e PaR: FurHles of AR SFelrocb dee RS, cspeciall
thdsardbrisedt frava Saelieq i ) gsubopeT B BGh1ISK déﬂsffe% b Ats®d309, subtilisin

han r I, per ations n
14 R P L R D BRSO LS O St ety s proesses e
frypgldlie. §.vé pormerdr Sovige ortyin) aadthenfusambh plotgeb veapbbdpsvofsg/06270
an&lﬂ-@glgﬁ)ﬁ%@éé on and a surfactant. The detergent additive
as’ the detergent conposition may conprise one
or EE?@PI@Q Hérusefur ymesassa cire atbe avapirts edeseribed B}SWG) RS 729, WO

0820848, \DASR/202Me WlW@%B/ﬁg%‘r&gg&@gaﬁfvar@n&e\b t} @gﬁgtlons in one

ectlnase a nmannanase, an
or @O@Pfaﬁ*iaéfé'owﬁlﬂ rowitienss &7.(¥UR, & o3, %d@ég@qzs 180128y 167, 170, 194,

gg@eémgxggzagg; KGsupl-as a hal operoxi dase). -35 In general
roperties of the chosen enégne(s) shoul d be

Conjpgfj‘?aéf eUipRlp rrees deludet basaief drgeriel, of ifungal origin. Chemically
mddHe@lQirl i) §r‘i§ﬁﬂ%‘réabh4utatn}‘s Whet fﬁclgééberEx%%)égB&f' L‘}éeﬁﬁqlp)ases include

mat i Cc ents, etc.) d the enzyne

enz )
IR M P8 dairori TRFIoRbPe. St & IPAghesde ariginosus) as
deSuibtdlnl &P wmmgn ¥ 2deribese iedolanBiatRkscrbed AL $5/13580, a

oSl Mo e g, SRR Bl i €558 o7,

cefiae@l (bBeld! 37Th&. plutbe (3R 139,088, 8. herdsoend) P@émmn@s‘ s/ strain SD
TOmtél dDod¥af! 'ﬁ@%@ 9%;2%@ apl %{sgqng lggs% E\&@n%ﬁ/@g?g* a Bacillus lipase,

ease or ke pro
e. gafrkralb’p’ mgbtﬁlﬁdvem@st sar(é9%3)b&pbnmumet Rispeeicaliby, 11310£63-360), B,

stegr%'fHeyfﬁg fﬂlﬂ&@%ﬁ?ﬂé@éﬁﬁ or ga&mn’m? %Ié‘?ézﬁag?:/lol sin 147

I'sin ber
andO¥gbexamEen 3@6'833€@1é§%3ﬂt9oé!éﬁhl 76 NOS8YEOBRFG)N WO 92/05249, WO

94/&1(@@'[—:@64@ 2&5)’@&' 2!30' idee WHOLHASRS W@ 9%200‘2%9\?\)6‘ 95/30744, WO

é%g % ne or_ bovi ne orlé%ﬁ% sar
o e uh ol 2 e VT RE0D 661 GSPOD ol W 02553,
Exaﬁimi/ iesesoBuitkmaf élﬂnylﬁge@t(@@ﬁ@%n@/b;ebétﬁﬁln?élaﬂé\z/%ﬁ%§ of 8?Lclt%rfal or fungal

Il
0“%% @@y @25%@ OB HlgnFererdnyants ar isclufiad Amyiases include, for
exastes talfhat droykssek nobtaheed BomBA@uSf e hhe debkpwirdig of 8. 1f;2cgemform:s

des%@‘gedt'ﬁ%%‘i%ﬂ” iyt %‘368 962318872227 2%911 235 and- 74,

Li fasewpiesSoi vsdilie ainylpassesre thel u@r@ntshasmzbéd bacyer bab2597, WO
94/%3'}4UW5(2{9§§7%' Onq Wg‘fg% %{4 ug%aaema ﬁgzagéntg&vﬂﬁggé‘mtuﬁons in one

heer ed " nmit'a
or m¢)rpa§é@ fohaiogl positidnpatie £3f t@m1 68 mi2d ol 28, (18y,ntHAy 16, 181, 188, 190,

TQ BV518S) ank ' a (T. lanugi nosus)
107 D&, 43,
ggscrl g?gﬂégﬁz@g‘%égsh%gﬂ)ég&’é% 216 or fromH
i nsQﬂ“é'ﬁ%eSa§U&@§%ﬁeib*@ée$ mckade 87s¢ 36 8@ctedal or fungal origin. Chemically
modified or protein engineered mutants are included. Suitable cellulases include cellulases

- 30 -
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20 Pseudononas |ipase, e.g. fromP. alcaligenes or P.
pseudoal cal i genes (EP 218 272), P. cepacia (EP 331
376), P. stutzeri (GB 1,372,034), P. fluorescens,
Pseudononas sp. strain SD 705 (WD 95/06720 and WO
96/ 27002), P. wi sconsinensis (W 96/12012), a Bacillus

frdn b‘ampera@agm’ué FRepvddmanaliHumicold, Basdrins Tekladlk, Add@8F)m, e.g. the

fur%aggepigt %ﬁrﬁg %dﬁ%@%?%{@%%ﬁfn}sﬁf%%gycgffopg%ozﬁfﬁ%f’mgm%d Fusarium
OXg3ronEa AEyiosers ncw$1 éri3eRanpI$E,048,803,i YRS E9v,aTE, AR 87361267 and WO
soagotdhose described in WD 92/05249, WO 94/01541, EP

407 225, EP 260 105, WD 95/35381, WD 96/ 00292, WO
95/ §@9€zp@ily mtabéﬁw@@%?@ arpdoskalinpes neVU'%’l@%&&ﬁVlmcolour care

beDdHt A0EehpaRR b \WacR ZLIRTR02 ere%@(ih%@ssdes%l%béda#ﬂ' € dM5289S £p ¢ 531

RS e e LR

asethgéen descaibledmiti AMOSOATADOB nEPL(ﬂ%@*I Ay LA 657 pgh UdS, 5 68 503, Us

s TR e R B A 207 e B ERRRR T, e e

| n Reiosiddessitidbsas: GBitabi2 9roBidssesoxriapdseisciode theed bl plant, bacterlal

- B Sl AN BB UPRNE S REE O

useigl peIpidasaR felustehraroidaseo frami @omings, og. fn e, dfindrfi®, and variants

hefréﬂj IaQYHo@Q d?ésbilbéd!l @g@o 193%*46 gvc%gsm 0%{% ané@é@ 9%5257%22

264Th83@@f8f®@5 enggne(s)4uey tenticlader irCal delbrgsis corSuistiab| e adding
sefe@hth WARIGOSs |cBﬁtlaMQ1@ &rﬁeo%ﬁ n%fre %Qrﬁéé alr kﬁy ag&ﬂlﬁgaaj sombined additive

pr Ot ei eng

COrPrFEHSth%' fgﬂl@s? r?EFSG%E‘édA dSEﬁ" @%bﬁ@'feféqumeaawtl@m ueleeparate additive

or ;G:edamblh@;’é@ﬁjltlve%nfb’eqﬁﬁrﬁdl@e@@Qeé@a Basllateus liqhs, %‘QQ{’F&D%&S Preferred
dotbh Oc!dﬁi If:usaLa ugn Thi el g}tl a, Acrenponium e.g. .
t?@ﬁa &P FUMHSUR S B GRTEE ey @rﬁaﬁmwaea%dmg@wawlates liquids, in

parifut|staopibéhioyuadst bregumigghi | a and Fusarium oxyspor um
435 US 5, 69

Us 59 Bra i Ry S oa88eT5 o napvepo Wi 90991 and

4 6@'{3%315&@569}!&{!!;& ohdly &l kadtdchizy orethods tknakn (ireltHeUb:@SEﬁlmples of waxy

sto] | f
co IR A O ORI E OB o BB R &tigs PRy with mean
molgpwgighE10f H109, toVigd098y aiheeBledDIYBN2839 FiaviMD88! OBSABO othylene

oxrcge E@{sl %gg@%tgé i) Ef?i&‘@gggﬂna\%@c %3@%@%”%%% F]%i% 20 carbon

atops agd dggihish Fherngre §571g 380293wlenm>@5e/ @ta7TElty \WDOB@S; B0 Acids; and
mo@d taridCdil BRO 3/ R8s di0rRe 0k d%}?ﬁﬁﬁl@ bpﬂﬁ%rmrﬁg' ctog‘ﬂge [ materials

g r oxi dases/ oxl dases i ncl ude those of ant
sultgiple o grRilicfion g lidher leeindyesreem oived l%rG%r'iéﬁ%ﬁgﬁ Liguid enzyme

pre@’ﬂ@tldﬁ@@ﬂia@ﬂf@rﬁsﬁéﬁc@ B¢ Stabiteudeshdfeampl asueh as Lﬂﬁcﬁyg%he glycol, a

clu per.oxi dases from Copri nus,

T M R GOk

enzgescmibpbel piepaldd 830r&A6 IBihe WEOHIE /1kBBO m@FdZW?“I 8.
e included in

98/ e deter e enzyme(s
Gt P B2 rocbt ForB ol B by AR P B b e e is P T . 2 bar,
a tableh Eaiomidag gcmmuw amste @z oesA l;qmd ldyteﬁﬁdi M@y Be aqueous, typically
of these enzynes. A
COH%W@ Lg]e[gt?ea% ey\%réd g? 89/{15%5';]%%@¥8n3n0r "PEIYSUSepar at e
addihe colergest cwmrfﬂbm nerdpriade pive moreasnrfﬁxﬂamar\mdraﬁ@cbe non-ionic

mcllﬁis Sé?‘§l ol da%@)‘graarnf%pcaadgﬂcgwglﬁo @aﬁ&/ﬂ %\Mxtter‘?on ¢ Jhe surfactants are

erred Torm
WDI@“.‘éW@P%ﬁtéEa lqval g &em &1 4 6@ehy weight.ng gr anul at es,

|1 QeHelSnclbdRd therein the detergent will usually contain from about 1% to about 40%
-37 -
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particular stabilized liquids, or slurries. 20

Non- dusti ng granul ates nmay be produced, e.g., as

di scl osed in US 4, 106,991 and 4,661,452 and nay

optionally be coated by nmethods known in the art.

Exanpl es of waxy coating materials are poly(ethyl ene
of ol deipniprsodactiig fysbl asetidept efighbycobsulfPE, abhdokBanifonate, alkyl

0 t

su%&?}( at nt%)}ﬂéls%awei Q? rhtgﬁ1 %gg{glgffaé% Qg 1¥c| g‘gﬂa%%ul&%]ate alpha-sulfo
famcuctmef@vlmsieylﬂtyéd)rfakemwsua@mohaﬁsr mapvvhl ch the al cohol

Conwemné; mtﬂ&%&%@%@émﬂ&g R Sr?#cﬁntap WA %10 about 40%

there are ne oxi de uni
of alac o RY-§nict a‘-‘tuffﬁc’fa%ti d%JC aris  Alerhel  afnexdite, an@hylphenol ethoxylate,

alitylpb @by &¥ded @kyRfmdiflidnt n&ﬁ:!d@s ethg%ﬂéTPcﬁ @sityOdcid 'rﬁdﬁb%tﬁér%]&gide fatty

coating materials 'suitable fo pp|cat|on

A OREC AP IS apléhs@%r%rﬁf%yhf@ SPHSAB0Y, owwwd\l@wwﬁéwatwes of

ghpoepsnat” gloﬁ@mﬂ@sy) for instance, be stabili zed by
ar or

addi o ene G
SugdPareli Bl ey Gte Dbl 36¥ oEBrace e acomnih Xig a8t sueh as
zeal¢, abiphsdpadtenetiftadshat®r phephethie, 3eaozAeE SiHERY Hiotriacetic acid,

A R —

acifaspliite $ifvatespr Eyanedsilieates feqy. KSe gom Haetat), a tabl et

ap er a te li L d.

det qe;brﬁ\genc%eteﬁ%&% wé{‘?ueougﬁ%typﬁ?{a%f INg(%ont !W]%rg ugx‘?mples are
Camgxm%mﬁ@ﬁulam s@nfﬂmn?)@mogmﬁb s@ivV(@ﬁwlener gigiom), apphddog . alcohol),
poﬂ]@%g%?ﬁcﬁﬁ@ﬁ%%d@?”E&?(‘vh&l%d&@@?r gﬁ@éarﬁ lafs 'QBE as polyacrylates,

surfactants I nclu

non- |
MU iSI24K CRpRlyTBers Af éwryé mghgrsiatedanrylie arid canwre@rs

ZWi Tﬁ@ﬁé@f@eﬁ‘e mzp@oﬁtg.hf@%@éﬁ% @@@m TuMieh ‘?r%lyl abn&fr@é &Ni202 source
at a level of fromO %to

SUGh2§ aa@ara#he% BFTRATPRBAE i JBaRY bwqornb%&dmhya @éﬁﬂﬁirfﬁrmmg bleach

acivaRmsadous tét%abétyl@@:?l@hecﬁ@ﬂ(me 03 ﬁoﬁﬁnoﬁlﬁxy@@hﬁﬁe%ﬁona’ﬁe Alternatively, -
near al enzenes onat e,

h LII ct ant such as 5y
e B P R G OBl FapRET Y Wi JeasT bt OyHem P ifepe tpe.
sul Tiag ex)zymts() ohtle @dtdrganytsoohipadisgn @‘Gb@mﬂgﬁﬁbn may be stabilized using
nmet

I | f I
cof TP B R B30 e b o ® WhER Yra Rt suoar o
sugeh eh:ehﬂﬂ latte agiet eorgeadd, Wi blbots aat Hyriadn, atgd g armmtb@bcbrate ester,
Y eh
r Sy B a0 OBk T OE D! o4 Bhposion
may bR yar prol3agl ess@@gﬁ:réb@d ira¢. @y\Nﬁh RETHOP and wébazfdi@ma
et hﬂ%@!ﬁé’%&rﬁgntf (}; Ms@E?ﬁﬁﬂg%?E%Qmo‘ﬁm c%?ergér?tt Itl%‘edlglﬁ‘lﬁ Quch as e.q.

nonoet hanol am roxy al kyl
fabgs CROGHSRTSNDElN KNG claws, .fv%rfnh%@er@f suds| W@@éﬁ@rﬁea”tl corrosion agents,

soiksUdbdtEaTY ts? antF881 R8ERIG8R bo8RY, $RBL R brres, 0166 041 Highteners,

detergent der or conpl exi ng agent such as
hydEAPeE damgn ﬁ}‘i‘g’étﬂﬁaf’"eoer@’meﬁh osphate, phosphonate,
carlbmrlaatpﬁ:esem EdnddrylatBdl tha irothe |d@%$g§én@ c@fpsitions any enzyme, and the

net raacetl c
aﬂftﬁn'@mfm& 8er dswﬁ%sgwﬁ%o@ewme OgefideEd i pRgmougicorresponding to 0.01-

iocahq@ejﬁsehsym pidtetn paciiteh, of S@isblidurs prefetaines.00r10l By of @@hyme protein

per%l&)er{,& wsaéﬁ 8@1 Womr&%ba& O(ﬁr?é :Bb rﬁé: téig%pgzgpﬁ"ggg Serr%?er of wagh ligour,
andcraedd greferebli Pl et nguf esarmepmd)tyl(w\plenwarmfmaeh liglmme) , poly
(et l” n&c%ﬁ(aq gbhgepﬁ@!aé/ gﬁ%ga]mveﬁtloﬁ%év gcid;tloillgi a/ bei gc?rporated in the

pol y
det@@ﬁ@é@m@ﬂymfﬁfﬂlgﬁoxﬁddfhW&Q@@"flE@awhwhaﬁt lefsreby incorporated as reference.

mal ei c/acrylic acid copolyners and | auryl

nmet hacryl ate/ acrylic acid copol ynmers. The detergent
may contain a bl eachi ng systdm which may conprise a
H202 source
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such as perborate or percarbonate which may be

conbined wth a peracid-form ng bleach activator such

as tetraacetyl et hyl enedi am ne or

nonanoyl oxybenzenesul fonate. Alternatively, 20 the

bl eachi ng system nmay conpri se peroxyacids of e.g. the

am dies piemalﬁi&nveﬁﬂorswlfﬂmedégcpbed Fhibe doipywing(esampfes ttigeh should not

oo BT 2o OEFRE bl MRS RL abi 11 2i my agent s,

e.g., a polyol such as propylene glycol or glycerol, a
l-O0r  sugar al cohol, lactic acid, boric acid, or a
oric acid derivative, e.g., an aromatic borate ester,
or &hphisalp| usedr amibuffersiadd debbiaies were gemmescial products of at least
= phenyl boronic acid, and the conposition 25
re%ﬁéggga%ornulated as described in e.g. WO 92/19709 and
WO 92/19708. The detergent may al so contain other
E%%W?L gnfional detergent ingredients such as e.g.
ric condltloners |nclud|ng clays foam boosters
5 : evaluatis i@abjgigpolypeptide (Cati}
50|I-suspend|ng agents anti-soi | redep05|t|on agents,
dyes bacter|C|des optical brighteners, hydrotropes,
di rfumes. 30 It is at present
Contnecﬁmératb @ﬁodub@thel amntntteotﬂmoewg@ﬁae CatP@EIGt IDONS: 3@ fy antimicrobial

zynme, and the,. antimcrob ptides of .the
ol SREn 3 P ot DI TPy RO G- Sega Mg Freression
ve@oOJETAH00 (Rovagkn énz)y e pyrdistic mepe wab icoweatitundd yastecifically designed
i 10 ng of enzyne protein per
O“%”{g% tgjfag gﬁer?gk%lﬁ?mg'%ﬁre preferably 0.1-5 ng of
enzynme protein per liter of wash ligour, and nost

Sy%gie e@,gleylccg)m@éaﬁqrgsgé fal protein per liter of n

antimcr b| al epti des of the

oF i CFanCHa A AT ISGREMY D Ao GPROTER B0% H1d ae AR

c detergentzfommulati ens i s& osed n WO 9% 07202 xwhikh
is hereby incorporated as reference. -38 The present

ath na&aﬂtagen%é Afhres houlcgéeﬁﬁf i-hedy By Lhegd J:olche%;{ag

I'es not be construe [Tmting
ItHe s@opeKof It heXi n¥entt onR EXAMPEES V5 &henf cal s used
as buffers and substrates were comerci al products of
at | east reagent grade. EXAMPLE 1 d oni ng, expression
Prigigtl @&G H G- gi/al uation of an anti m crobi al
ATmemqwaatt@hmq@@atd)GGCmOAxaamncm@ﬁxmtcsynwmmmxxxmgemaAGArTGGc

IOoI % pept | %Q&%a&?c; %E\A%ﬁﬁpohgg&%ﬁg\’rﬁg ﬁttéc?%tf'g?%ﬁ ?&'C@‘!EAGCTC

CAgRTIAAty assays, a synthetic gene was nmade (see bel ow)
and inserted into the expression vector pET31b+
(Nov en | nc. é The synthetic gene was constituted by

Prigisec| Q:Q N97d8si gned” 15 ol i gonucl eoti des (Pri ner|

arangrErcnee@)accSynt dieih sTarEn A BCEITdTA At T T ¢SEQARDITTCTT

CA%J’]%& %ﬁ%ﬂ%%@ g%&&%@%T%é@C@ EA%GCAT

CTQRATANT

Enzymatic digestion of flanking restriction endonuclease sites (AlwNI / Aval) enabled
us to clone this synthetic gene as a fusion construct in pET31b+ (standard procedures as
described by the manufacturer, New England Biolabs Inc.). All standard protocols have been
described elsewhere (Sambrook, Fritsch, and Maniatis, 1989).
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ATT GGEC CAG AAG ATT AAA CCG ATT CGC ATT CTG GIG CCG
TAG | GQKI KPI RI L VP Prinmerl (SEQID
NG 72): 25 ATTATTCAGA TGCTGGATCC GGCGGAAGGC CTGCTGCGCC

GICTGCGCAA GAAGATTGGEC  AAAAAGCTGA AGAAAATTGG
CCAGAAGATT AAACCGATTC GCATTCTGGI GCCGTAGCTC  GAGATTATT

Tr@rsforee for SiA@ R shon 68T 4t FOEABFAATCT C'(I?Tl'?'lchCT ACGGCA
CCAGAAT [TTA AICTTCT ] .
CAGE PR ORAT T PO AR e A AE et by tre
MaEAPCOXBUATVageTIGRATF AN TasHmegared beQifipggsiinbOolafnné @IANGENINC.) and
Si . enabl ed . ,
se t%?]&éd iﬁ% é@%ﬁgggﬁ?{gngﬁ%t@ﬂ@% FEgsc‘mlé %gglsc é{méxsgt%lrr‘ne@anae igrxmer4).
construct in pET31b+ ( standard procedures as

PriReC( Eiqg@rijyque manuf act urer, New Engl and Bi ol abs

T‘é tandard protocols have been described
¢ F%e @‘Fe c(%gn%g%%q( Fritsch, and Maniatis, 1989). -39

Transformati on and Expression of Catl in E col :

%ECP T31b+ was transforned into E. coli
Pr'ﬁgﬁp ei%zﬁogg)scrl bed by the manufacturer (Novagen).
RCPPRSWTEC v Cpr 8pe¥ ed by Q Aprep M ni Col urms (Q AGEN

Inc.) and sequenced by automated sequenci ng using

plagsm d specific priners (Prinmer3 and Primer4): 5
Pr i epgideesdiangioNimedrinz. colbEFAE SrLaTinaCTe: meadasturer (Novagen).

Baﬁbrhef%)% 6t§tﬁ@tédan'\@ fRbia t%%%gcc@-oél fﬁ@g iéga i accggg %yntheSis was

3 nsformed in
lmtsla%: Skﬁ/ fT gc? gprpéqpy { RSrBgErngalaciegreapside)vdpan 3 hours of induction,
badtelahiarahededtad, 1B sUEsbnded i@ 1C06RRAMR: b%f@ﬂﬁi mmmt 1 mM EDTA,

1o 0 BB RS8Rty et e ) g Resufarstt vas

wagfeditmidel ot iutfay B 1450 i&CTreFHIG, WenE! BTETA eHoe thitoh 819U SRRNERNiact, pH

o 1D iR IS Bl b et ER g anits,

19491500 nBar). Resultl ng pellet was washed twice in
buffer B (50 mM Tris-HCI, 10 nM EDTA, 0.5%

TrltonX-100 1oomv| NaCI pH 8). Al standard
=0 3 pegl el sewhere ( Sanbr ook,

Fr 'ﬁ@gble@@&lﬁ@nﬂr@ﬁ 'tl'% oqrg 8r)frc§f1ﬁ091 R aiﬁédcﬁxiﬁh&r nglf.JSIgr?Bodles To

from co/i 1 nclusion bod res
libefai®y g wePttsoFampiie; KSb&SiO@nPWﬁt,a@mﬁé@yﬁr@wﬁsw@ performed on an

engif@etcdSAspPrb @fe, aSirodliGed Nlté’rﬁfr%ilﬁtotthg g@ﬁ@%h&%m&réﬁﬂ Acl?cffusmn bodies
KSI fusi artner, acid l'ysi S was or e

werh oS e Mo A0S PGS RSP FRbt3cD il espricdaigright at 85
degtaest DElsigENReMFRdbMBriddnt . cohRled KPP QBRLSCat1). The sample was

neutralized by adding 100 mM sodium phosphate (pH 12.3). In order to maturate the peptide,

the peptide was treated with a glutamyl endopeptidase I (from B. licheniformis). The maturated
peptide was confirmed by mass-spectrometry and further purified by standard

chromatcgraphic procedures.

Antimicrobial activity by NCCLS microdilution broth assay (MIC & MBC)
According to the NCCLS guidelines for susceptibility test of novel antimicrobial

compounds, we found a broad spectrum of activity of Cat1 (Methods for Dilution Antimicrobial
Susceptibility Tests for Bacteria That Grow Aerobically; Approved Standard-Fifth Edition.
NCCLS document M7-A5 (ISBN 1-56238-394-9)). The following bacteria strains were
susceptible to Catl (MIC<€4 ug/ml): Bacillus subtilis (ATCC8633), Micrococcus luteus
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10

18

25 were re-suspended in 100 mM sodi um phosphate (pH

2.3) and incubated overnight at 85 degrees Cel sius.

Resul ti ng supernatant contai ned peptide (PAE-Catl).

The sanple was neutralized by adding 100 mM sodi um

phosphate (pH 12.3). In order to maturate the peptide,
(ATheopEt Btdphyecootuse apidermidis HDBMYT8) aMyterebeloR epbidiaS@sM2570),

i t ed . ' -
PS%%‘%W% giegc{?m%)gg EA'E(JS%%S?)\)S E@de d#c% a ﬁ%‘Pg Sgﬁ{igggﬁﬁ,g;;schenma
cok (AR EIC836) 3Ble ptie/brrae oy pEiph (ﬂc? Qerioeed usamondintcholecieslnt EhSM9220)
ané%%té‘ﬂﬁ: ﬁélgc?fy iM????@?é %@%E&Q dﬁf ?h&ehsc% f?aac%n((MBg) (\%as in a simitar
ra@?s@é'ﬁ@tlrﬁlﬂﬂﬁtﬁ@ﬁ PGy Qiﬁaﬂdvéﬁcta’mdam cr obi aI conpounds,
vve frpém_@ne@ c@i’nﬁé@n Stﬁéf%bédﬂﬁ'@ T@sz"%?tdaW T¥reD {)etf%:ﬂ%rl:ed_l%%ﬁrﬂ?g%anety of

Anfi'mcrobial 35 Suscepti

m'?rBtF'alB%fEafrgr Teé?v?ﬁ%for WO AdeeBne ofg Vecoﬁmﬁﬂd%(’ﬁ the above-mentioned
NCBIL@rnatat ebl Fbé tiraikel vk owﬁmaﬁoﬂ@ﬁéiﬂﬁ&ﬁ MWWerARntoh BRYh. The highest

1-56238-.3 4-9 The Iovvln eria strains were
oo g RERT IR oS ST AELE gy D | s IELG21 ot plee-spectrr
anl(pAFCO6BIRent Mbibitine ageiust dz tHneEI ST diffdfent BldaB8dkive and Gram-positive

% r%Dhyl ococcus epiderm dis (DSML798), Enterococcus

aecalis (DSM570), Pseudononas aerogi nosa

(ATCC27853), Bortadella bronchiseptica (ATCCA617),

Ta}?@qherl cia co/i (ATCC 10536), Klepsiella pneunoniae
ATCCI 0031), Sal nonella chol eraesuis (DSWMB220) and

MI%rr@E:QMsﬁrdm rabilis (ATCC7002) . A\ﬁd@ﬁml bact emicgt%,)
Befr—5-

1 LANDM
€ oReentrat++er—(VBo)—wWarS—-R—a Seid ——ehg.6

Pisaydproatdsmgrudimsat he actiyity oi786at| is| bacterixidal.

nother ca thejspec MCs pf—Catt-were
Sflﬁgl?yo%ccrﬁ’étﬂ"‘“mé’g /ﬁ@gﬂ}a variety o:%g %?’n crobial _strafns
Staghyeveials émuy\gygm i nfectionszofspor ecommended gy the

|c\ Al + h t
1§ ot oco——tne—st aH-AS—wer-e

Sf@PWOFWS@é’W@W’é adj ust bd Ml 12828 Hi nt oh Brot h4 The

ation tested 32 pgf M~ Th
SI‘;‘H % §JUS he (Erpée,f 1 _show that (@?Si s _a pbroad-spectrum
Statotapborboretsinaliaphibe pot ent actiNe7t4es agpi nst atrange
of _différent G anrnegative and mFrpos|tive
Esgg%ch icéf%" Table 1. Mcrobial S%E%?an ATOC# M C tPag/m)

Sﬁ%‘ﬁ;@ﬂﬂ@[}@@ﬁ)‘geﬁ@ ugi nosa 2[7853 24543t aphyl bcoccus, aur eus
VSR 209203z Sta“nyl l-oecUS—atreus SA--700699-32

B%ﬂ%ﬁﬁ;ﬁf@@(w@i@f@aepl derm dj s 1224864 Striept ocodtis

015 8 Stenptrop as maJtophiTia 12714
K’m%ﬁggﬁprl ol | a-c0li..25922 1 R%g?r eptotioccus pyogenes

AckedDatiebbauBantlet el | a br onchi septgra 14064 0.5 g

C”;EI eDfS? g me;”pneum)nl ae 299958 1’]@'}’1' nmet-obactet b1<:‘léjnmnll t
Morganella morganii 21116 1.5
Micrococcus luteus 9341 0.5
Streptococous agalactiae 624 16
Asrococous viridans 700408 0.5
Clostridium difficile 43584 32

MIC values under different test conditions

Minimal inhibitory concentrations of Cat1 were also determined using cation-adjusted
- 41 -



Ctrobacter freundii 11811 1.5 Mrganella norganii
21116 1.5 Mcrococcus luteus 9341 0.5 Streptococcus
agal actiae 624 16 Aerococcus viridans 700406 0.5
Costridiumdifficile 43594 32 15 M C val ues under
different test conditions Mnimal inhibitory
Mé@‘h?é@ﬁmrabm@nélvllds) QCathe we:‘oeroai sutdetREAY, ﬂﬁ-{éréﬁlm was used with
ton ot
PRI o Pbran oLE SRRl i braanism was
@ﬁ”ﬁﬁmowsfﬁ‘eé?%'msarﬁf%ﬁ?fﬁ%%ﬁvons as depicted in Tabl e 2
bel ow. The sel ected test organi smwas Pseudononas
T%]?eczogl nosa (ATCC 27853). 5 Table 2. Test conditions
(Ng/n1) MB 4 MB + 1.5 W Caz+ 11

VHB+1. 5\ c? VHB™+ " I50mvI NaCl—6—HB—+1%Hutrran
Serum 6 ?J YO8 vsed hurran red bl o¥if ﬂ’@l’ VHB
i\a@Bustedto pH656 LMHB |adj usted to p 5.5b

K ng—kineti+-es—FHre—+at-e—gf-killing-of Cad was
“’Hﬁ‘éﬁr@lfﬁf@@a n MHB using Pseudonmonas aeroginosa 10

H%TQQZS;X -~ as the test organi SmThe bacteria were—j
ﬁ%@rh Cat1 (at .4 X MC concentrﬁatlon) At

MiHB‘f é5aEni NaiQre- points, several dilutionsgof the
EP reprated—ang—an—est+mrate—of-viable .|

NE—Q irr/“%gn %%FW] ned (CFU m). The resulfs in Table 3

VIS eRt@eliainabddd podAid Y K111 S The bagt eria” arrhra

oo rr\ ||r\ oA [ IRV i hl n qn m Ut es. 15

reat o | 1A% B

MrBrdusted [TPHB.EFU M Contfol Catl 0 hogrs 100. 000

urs 1000007175 15 hours—306-660 2
Mﬁ-@%ﬁﬂg%ﬁr‘cgpé gIQOOOOOO < 20| Antinicrobiaf activi ty by
Radi al Diffusion Assay (MEC)

a)
(%)

Killing kinetics
The rate of killing of Cat1 was determined in MHB using Pseudomonas aeroginosa
10 (ATCC 27853) as the test organism. The bacteria were incubated with Catl (at 4 x MIC
concentration). At different time-points, several dilutions of the preparation were plated and an
estimate of viable cells was determined (CFU/ml). The resuits in Table 3 indicate that Cat1
rapidiy kilis the bacteria, with a near 3-log reduction in CFU within 30 minutes.

16 Tabie 3
Time CFU/mlI
Control Cat1
0 hours 100.000 100.000
0.5 hours 100.000 175
1.5 hours 300.000 <20
24 hours >1.000.000 < 20

Antimicrobial activity by Radial Diffusion Assay {(MEC)

A modified version of a previously published protocol has been applied in the detection

20 of antimicrobial activity (Lehrer et al., (1991} Ultra sensitive assays for endogenous
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20

25

30

35

A nodified version of a previously published protocol
has been applied in the detection 20 of antim crobi al
activity (Lehrer at al., (1991) Utra sensitive assays
for endogenous 42 antim crobial polypeptides J

| mmunol Met hods 137: 167-173). Target bacteria (106

arﬁﬁh@dﬂyai ﬁd%fpﬁbms%vm/@r&dﬁﬁhéitbod&efﬁ agﬂemt it Tadft Wactefia (10° colony
%,l. ow. el e endosnosi
oS GAITLEEE 4000 kT i SR b L Gans bied R Beae pptosmosi

agarobe, Q3% dgydiesseGely drails, )10 m[@lssq:nenﬂ&‘plh&tphw pEd.4, d7fdeg@es Celsius).

S35l ER AR PR bR gt <o
Gelideeheayaagaedivendkarsieshimine PhdertmmeagarcBe (Rreerkham Pharmacia Biotech,
S\@é@qg'ﬁgmé)@@%lr&ac’ d@%rtg ﬂ%%ﬁeq dnfl i&cﬂﬁat@c%ieﬁ eésn@é‘fgt?s e’dﬂwours An

rees
ovgREYt Wps anlet 98 tpp @né mmﬁatenwawtcwt@i/ evannightt (LBLIBed!a 7.5% Agar).

ArTRSHrbial BBy ARl ken 2AMak|HA rc%kéhﬁﬁi z@?‘fé%'a?‘?fn)ﬁ WENehE TVirdPeells was

bacterial clearing zones around I VI

coppefsiingds bycsdfiner 4P aire @ bymiudihly Bom 5“D@“@thﬁ‘%lam’12 -2, 5-

di;(k%ﬂ&lt@traﬁ:h@ln@érhlﬁbtI"hiaQ@IWb’ru%}y|) 2, 5-lo
um broni.de Thi azol bl ue Thi s

di nyl tet raz
s Ay P s Rsfedae HaSe e P ans ¢ Jetormined by the
NOOIrE ndtoad i emsfeasardlgta@h)nnedfdwwh@ebacm&&du&t e found to be

su%oep?lae t(@ar R4 rngggt vgp hr%git?a{lm Wﬁg <g% E@i aE{;:gﬁlus subf:!fg\ﬁ{TeCCGG%
EnGoocenty btdcofh TCRECH KO AV pgdcotius /Baes [ATCCEBGDY, idtamhylococcus aursus

S L TR R PR Rk GreapaosveoTo)

PSQMC(W@S:Z@K@WDSG ShEpBE18680 (ﬁ@dsd&é’plmhwdmfga((%mgﬁ)) Eschericia

u s . \
o ae RS oM P s T AR plermgsts (dsie220)
a”%{m’@b’fﬂﬁﬁﬁ@m%a coli (ATCC10536), KI epsi ella

pneunoni ae (ATCC10031), Sal nonella chol eraesuis

(DSMB220) and Proteus mrabilis (ATCC7002). 20

EXAMPLE 2 Eval uation of antimcrobial activity A range
ExpivirayE hetic antim crobial polypeptides were expressed

in E coli TOP10 _(|nvitrogen) using arabinose as
—ﬂ#@@@éﬁ—-ﬁ%—m E '8d in Exanple 1 of International

pat B\nﬂangi&':bf &@ﬂhéi@ﬁbhi@ﬂcM@aQle?&‘b@@es( we:tehefﬁr@@@d in E. coli TOP10

catio

(BBRsb G a R osB AU FOHSPESS Detar A i flematons! patent
appihiidpi tWon 60/1734339 (Wmtstmglei | readifBaiiak). yEx;ﬁré@ﬁ/cbh @fefai @Rtimicrobial

um.co % gl ucose

ooyt o b B o R B0l e Bad el o1 g
i nt BrifyOfresic pedrnigigr cufireRMreemiraRi mgdiOm2eangdinie@0d!% glucose and
o BRSCATRY y b ork BRO- 234l AR S SHEED o g p 2 neorl
angrppistiing @P0 poialearshdifferatiutsaterdradions3y alelyreses(00204Yus 0.1%) in a
msd’l‘bﬂté} MAEGRE %u@sﬂ@dﬁ b8 dddiGo I8 QN A %&WWW@ *rﬁéjﬁt%%h curve

neasurln USIna a Bioscreen
wap éﬁ%@re@%ﬁmsumge@ﬂ‘ié USHE P rEEASCEERY fétM%pmb@&qgw @a@ﬁr (Thermo

E[e@@omﬂgb%ﬁmﬁ)%t 1%%%%‘%08%%6‘@5 W 14 QAR (REORAEerOfrotocol of the

vectors cat al o ue nos
oBAIGHLBE F C el o B 56 GRDFE PETEHA ages Gomposiion).
per TRNfaamte dogmin lnm;ohlv@asmmwa@dcaaltﬁél kad g@ima@Dtrﬁh%surement

ure each sanpl e di vi ded by
of ?Eﬁg gwa%p%%‘:{m S Head PEhe tm%t”éﬁ”f?é‘&o?tﬁﬁﬁ? &ram gells containing the
cort@hieataniang niulielied by 100. The formula is the following:
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control
the foll ow ng:
vector QD -

the OD of an enpty well.

vector and nmultiplied by 100. The formula is
-43 sanpl e OD bl ank OD X100
bl ank OD where "blank OD' corresponds to
The ami no aci d sequences of

contr ol

Cat1l and sel ected inproved synthetic variants are

( 1' I sts%@hple oolahker Ob

usl 6/0$I

wh(aPé)“blaﬁLD@%Bk@Q Qﬁ@tb@l@@éf KPepi VI3 63 64
LVP 9,100
ﬁeigé@% ini;B'Bved synthetic variants are listed

GLL L RGKI GKKLKKF

RIRIKP &SR

gt

P PO RAY

in GHM%EMHWLKI CFGAXKI KPLRKLVP 6 92 100
GLLRRLRKKI GKKLKKFGXKI KAl RKLVP 7 93 100
GLLKRLGRKI GKKLKKFGXKI KAl RKLVP 8 97 100

Ta@RAKRFVKKI GRKFKKI CQVLKPI Rl LVP 9 96 100

and 6. 5 Table 4. Amno acid
Gion Gowth inhibition
NO arabi nose arabi nose (%

I D

GLLARLRRK] RAKFGPAI I\I‘II I'(I\LVI"

G_LRRFVWin@&\@@gW KHL RKLVP Qqﬁ@y% inhibition i Growth inhibition

GRLRRLRRKI GEKL KKFGQVI KALRI LVP % 94 %”%GO’% ”9‘”8.0-*%

GLLRRLWRKI GRKLKKYGQKI KALRKLVP| 13" 96 1¢@nose arabinose

GRFRRFRKKI GKKLKKI GLVI KHI RI LVP| 14 94 100(%) (%)

-t RRERRIH- KK HEEORHKHERKE VP -45-96100
Gl R RN R ERE RIECOR R R LVP 36 96 106° 64
Gﬁﬁa@ﬁb&ﬁﬁﬁk%&&wﬂﬂﬂ LVP 1794 10@g Table 5. 4

m no--aci r~| caquanr\a Ql:ﬂ (:rn\l\t ) ! n!’.! b! t! oh 1.-B usi ng

GHJRE?&KK@GWWW%%%VP 5 94 100

G RR A K Rl LV [ 16 G CRECRKE TIGK
CREEK] @3%%%%’% @&M:@:LRRFG KP GKKEKKECPKI KELRI (:ngHO
RO R @ KKFGOKI KHIRILVE 7 93 100
GLLERLGRKIGKKLKKFGQRIKAIRKLVE 8 97 100
GRFEKRIFWKKIGREKFKKIGOMLKEIRILVP g 96 100
GLLXKRLRKKIGKKLKKIGPKIKHIRKLVP 10 g3 100
GLLRRFWMKIGGKLKKFGOMIKHLRELVP 11 Q2 a9g
GRLEELRRKIGEXLKKFGOVIKALRILVP 12 94 a9
GLLERLWRKIGREKLKKYGORKIKALRKLVP 13 96 100
GRFRERFREKKIGKKLKKIGLVIKHIRILVP 14 84 100
GLLERLERKIGKKLKKFGORIKHIRILVP 15 o151 100
GLLRRLENKIRKXLEKKFEOKIKAIRILVE 16 96 100
GRLERRIWRKIGRRKLKKYGOVIKHLRILVE 17 94 100
Table 5.

Amino acid sequence SEQ | Growth inhibition
D using 0.1%
NO: arabinose
(%)

CGLLRRLREREKRKIGKKLXKIGOKIKPIRILVP 3 53
GLEFKRLERXKIGKKLXKFGQKIKPLRKLVE 18 a4
GLLRRFGRKIGKKFKKFGPKIKHLRXLVP 19 a1
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GLFRRFRRKI GKKLKKFGXKI KPLRKLVP 20 97
GLLRRFRRI Cl GRKLKKYG-M KPLRKLVP 21 94
GLLKRFRG Cl GKKLKI CYGQLI KAI RI LVP 22 90
GLFRRLRKKI GKKLKKI GQLI KAl RI LVP 23 97
GLLRRFCGKKI GKKFKKYGXKI KNLRI LVP 24 92

abi Rk RKIGHRQEL KK ARk K RKLVP %}5%94 97
CLLRRFCGRKI-CKKEKKEGRK] KHLRKLVPR 25 d2
G@:&W@RWIWKWKNHQKLVP 27N 96 94
F KOIRICVP 287195
e B . RAL R Vb Fo g5 90
CGRIRRERKKNGKKI KL GEVRKHIR| LVP| 38 95 a7
VRRERRKI-GKKLETCKl HAFRKEVP—31-196
T P R BRI b BE 47 o2
cELibRRE REIEII K G AR LVP % 91 94
G- FRREGKKI-GKI-CLKKFGOV-KHI-R-L 4192
G@ﬂﬂiﬁﬁ@@@@@ﬂwmﬂ LVP 3% 95 92
[TV 95
e
%#@ER R R A R VP 37 94 4 %
Gmm@mwmmmmkm;m LVPl 38 96 95
a FRRF G GKEKKFGOVHKAE RHEVYP 3995
@5@@&&@@5@@ N@Jﬁ?l LVP 49 95 95
cfad e RRRKIEK Wﬂz KREPKLVP 96
MGQ;;RREQ_D\KLGEK FGQM-KALRLLVP jl% a5 9
CIGRERRFGKIIKGKKE KK IGBRRKRITH CLVP #43 |76 96
. KHMRMVP44793
G%‘ %@RKLVP £ 19 97
CIGFRRERRIGKKFIKFARKE KIRKL VA 46 96 o1
— G- FRRPWKK-ERIEKKI-GOKIHKPLOHE VR —47—79
IR R BRI B K RKLVP348/97 92
G@%M&WI@%M pRILV %g 6 a5
T GLLRRERNKI GKKLKI CL GOKIKPLRKL VP B0 [ 92
GIGRRKRURKIGICKI CRKKHBOKIVRDI RKLUVBE51 97 95
SIGRKE] FKPERKEWP 521795 —45
G@E%@%@FE %@E‘é@ﬁ% RILVR 58 84 94
iR RRUGKIK GG HKARR LV 54 89 o5
GLEFRREFCKKIGKKLKKXIGOVIKALRILVD 39 95
CRLRRFGKKIGKKLKKFGOLIKALRILYVE 40 95
CGLLERFWKKIGKEKLKKFGQRIXPLPKLVE 41 G6
GRIRRLOGRKIGEKLKKFGQVIKATRILVD 42 05
GLFRRFGEKRIGRKLEKXIGQKIXKPIHKLVDP 43 75
GLLEKRLRKKIGKKLEKRIGOMIXHIRILVE 44 93
GLLRRFREKIGKRLEKKYGQKIKHLRKIVE 45 79
GLFRRLRREKIGKEKFRKKFGQXIKPLRKLYD 46 a6
GLFRRFWKKIGRKLKKIGQKIKPLQILVP 47 79
GLLRERIWEKKIGRKFKKYGOVIKHIRKLVE 48 a7
GLLRRLGREKIGKKLKKIGQRKIKAIRILVYD 49 a5
GLLRRFRNKIGRKKLEKIGQKIKEIRKLVP 50 92
GRFXRLRKKIGKKFKKIGOKIKDIRKLVE 51 Q7
GLFRRIRRKIGKKFRKKFGOVIKPLRKLVP Ly a5

~ 45




10

| GLLRRFRKKI GEKFKKFGXKI KNI RI LVP 55 79

GLLRRLRKKI GKKLKKI GXKI KPI RKLVP

56 94

GLLRRFRKKI GKKLKKYGXXI KHLRI LVP 57 95 Table 6. Anino
aci d sequence SEQ G owth inhibition Gowth inhibition

1D using 0.01%using 0.1%

NOQ arabi nose arabi nose (%

cewzamc-mmgﬁﬁmmwl KPITREL VP 3 65,68
RRERKKI GRKLKKI-AR-59-03160-| L FRRLKRKI GRKEKKI AR 60

%Rﬁémﬁ%ﬁéﬁﬁf@%@éﬁkﬁ%@m 61 (86498 89 s
RERISHKE FRRRITRRKCKKITR

kR R )

LERRPIRK I IRKAR BT 99 | Ghé KRL GRKI &KKFKKI AR 66

- C TR67 90100

C’%éR%%%fIﬂﬁ %%@S‘% 91 100°7 GLFRRLRKKI GKKRKKI AR

69 86 99 The results shown in Tables 4, 5 and 6
the tested 5

TdpRos cate convincingly that all

~—antim-crobial

polypeptides exhibit strong

activity against bacterial strajms ﬁg@d\@g 'E/ 0.1%
antimcrobial activity of the M:ypepbta@%S@f t arabinose
i nvention was anal yzed using the Mcr Odol | uti on Br ot h0
Assay (see Exanple 1) with Mieller| Hi nt &) Broth (VHB[%)
GﬂemzazKKEomLKmlb@kmﬁmm@ct eriak gtrai ngswer e tlested 68
| || t hirs—settp, —M-erecoccus—ut-eus-{(-AFCC-9341) :
“pi K{I:féf%%g. nosa (ATCC >7%u), Es@&Ber i chila col 00
& k0836; Kl'ebsi el T'a™ pngunoni ae ,(DSM681)—The
MJ d éi{%ﬂlgm‘p of. t he pa @ tides 8§nd t he 99
GMWI@BKIGKWKEHM bi tory conce 1teﬁat| ons @M C, 98
H Tabl-o_7Z Al oW
opt-aned—Ts present t—+r—-Ftable—-tbel-ow
G{Iaééﬁr&%fﬁ i #BA%Cl d sequence noifas Esché&#/ chi a 98
cill-ehskeldxixkposa coil pneunonlge | F332216 TC{pgrmi Do
27853 —(ATEE1I0536)—(DSMB81)
GLFRRLRKKIGKKLKKIAR 64 o) 99
GLFRRLERXIGKKLKKIAR 65 91 99
GLLKRLGRKIGKKLKKIAR 66 92 100
GLLRRFREKIGKKLKKITR 67 90 100
GLLRRLRKKIGRKFKKXIAR 68 91 100
GLFRRLRKKIGKKFKKIAR 69 86 98

The results shown in Tables 4, 5 and 6 indicate convincingly that ail the tested

antimicrobial polypeptides exhibit strong antimicrohial activity.

EXAMPLE 3

Antimicrobial activity against bacterial strains (MIC & MEC)

The antimicrobial activity of the polypeptides of the invention was analyzed using the
Microdilution Broth Assay (see Example 1) with Mueller Hinton Broth (MHB) media. Four
differsnt bacterial strains were tested in this setup; Micrococcus luteus (ATCC 9341),
Pseudomonas aeruginosa (ATCC 27853), Escherichia coli (ATCC 10536) and Klebsiella
pneumoniae (DSME81). The amino acid sequence of the polypeptides and the Minimal

T
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GLLRRLRKI Cl KICLKICIGQA Cl | CPIRI LVP 8 32-64
GLLRRFVKKI GKI LKI CFAXKI | CPLPKLVP 6 32 32
GLLRRLV\RI Cl GRKLKI CYGXKI | CALRI CLVP 2 64 32

GLLRRLRKKI GKKLI CKI AR 16 32 |

CLLKRLGRKI GKKLKKI AR 8

Not tested GLLRRFRKKI GKICLICKIAR 16 32-64 5 The
Ingivitoricenceblirationa deioy mioyogrémintieoipiohete ptesdeisd of Tabher below.

invention was al so analyzed in a
Assay (see Exanple 1) using mni
THieterial strains were

Radi al
mal condit

Di f f usi on

ions. Two

tested in this setup,

T nl f'\

btapnylococcus carnosuy andEschert+echt-a—ecoti-Fopl

The amino acid sequence_of the pol ypeYtG @ and t he

M ni madinolbfi8edubN@ Concentitatdcan |(AVBfcombhdal OSAMEAR )| Kiebsiola
10 obtained is presented i/metsabl e s8rubiedsaw] Tabdie 8.| ppeumoniae
MEC (pg/m ) tflml ”opgfoQ,ﬁf@qﬁﬁﬁgl ?(ﬁ&oﬂ%gﬁ"&%ﬁ%m) (DSMB81)
IR RRNRPCKIGIGOCHECKIIOEK] KPRl LVA 2. 548. 5 8 30-64

4.9 KHCRI VP 875

Gﬁﬂ{ e '%PLPKL P 3.18 16'% 32 32
G@ERMWWQKKWVMALR}QEVP 4.4 2.0 Y 22
~FERRLRKKT RKIAR 178 188 GLLKRLGRK-GKIERKIH-AR 2

P TEEEANK Gk KL B AR 1 8.0 847 CLALMS 1. |A_ %2
SIgERYFEPFdEcIAavi ng ant ijm cmwaebi al| actdavity coqprisingm“emed
t Sequence K2 K3 R Xth=X5=X6-HK-
R R o Eoxi 1 1o, %Wher ei n *xi=LorR; "° 32:64
X2=L,V,lor F;, X3=RorK; X4 = L, V, I or F; X6 =R K W

or G X6 =K R G M Nor E =G R Kor E X8

X9 =L or F XlO

KorR

X11 I,

L,

= R _Kor E
F, %h%,anhymgrg@gi actgg,ty af be pplype@d&s R the invention was also analyzed in a
RaXEBDNLdioh Aks2¥l (SeXERantdid 'lmgné-m\ﬁirﬁal défh&ﬁc%sn Tw?aqa%ctegé?’strﬁms were

tes%%m_thlp sg}:upt_étayefjflococgls ppm@fu(granﬁ Esx@@nchrq cqﬂrquTO The amino acid

sequence of the polypeptides and the Minimal Effective Concentration (MEC, microgram/ml)

obtained is presented in table 8 below.

Table 8.
' MEC (ug/mi)
Amino acid sequence
Staphylococcus Escherichia colf
carmosus Top10

GLLRRLRKKIGKKLKKIGOKIKPIRILVD 2.5 8.5
CRIXKRVGEKIGKKLKKIGQVIKHLRILVP 8 8.5
GLLRRFWKKIGKKLKKFGQKIKPLEKL VP 3.8 16.8
GLLERLWRKIGRKLEKYGQKIKALRKLVP 4.4 27.0
GLLERLRKKIGEKKLKKIAR 1.8 18.3
GLLKRLGREKIGKELKKIAR 2 13.5
GLLRRFREKIGKKLXKIAR 1.1 28.0
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and wherein the am no acids making up the pol ypeptides
are independently selected fromD or L forns. 2. The
pol ypeptide of claim1, conprising the am no acid
sequence, as set forth in SEQ ID NO 58,
CLAII\%]XL X2- X3- R- X4- X5- X6- K- I - X7- X8- K- X9- X10- K- X11- X12- R;
erein X1 isLorR, X2 isLorF; X3 isRorK; X4 is L or
F;, X6is R Kor G X6 is K, Ror E X7isGrK, X8 is

Ay LA 00 P e R e e
G-X;-0eXR-¥e g ea e Xa%:- $- et Eolkth-Kn-SEQ | D NO 2,

Xi - X2- X3- R- X4- X5- X6- K- | - X7- X8- K- X9- K- K- X1
-G X11- X12-1-K- X13- X14- X15- X16- L-V-P; wher ei n
Xi=LXtR orR X2=L, VXtorl.,F; | 3=RorK; X4 3R oK, | or F, X5

_,=,R or G X6.,=_ M Nor E;  X7,,5 ' r E

X, = Ly rWr-'e, K or E® s 69rGF; x10 29 KERC% “cl'Deré;" Bl
X;=GRKdrEor P, X1Xg=®R,IKorM;, L or V;Xe=>XW8=P, A, H, Nor

o X14=lorL; X15%=R,, H, P. .. X16=1 oy K_ 4.
X‘O"Iggfgpepti de of gf‘a—i Iml‘li,g’oéwﬁlr\éh conp%’%é"sééqmgﬂ@ acids 1
Z = R d0oX 29 gFK-SEX B NSO A-Vahyi no -48 acids 1 to 29 of SEQ
wherejD NGO 2 or anino acids 1 to 19 of SEQ ID NGO 58. 5. The

ﬁol ypeptide of claim 1, which consists of am no acids

Xiu=Q, tor 29 of SEQ KRN IIM amro aci 06 £ R &, BONafr [BEQ | D

wherei

_,NO., 2 or ami no agids_1,,t .of SEQJD. 8. 6. A
Ko = Ip°c5I nucl eot i de E(éfv"l' ﬁgHaarﬁ%%r eoti de %‘éqwgﬁge whi ch

and wiesreindes aforo ddus matiypepthedmypeplidesdire mdegaydently stled¢tad from D or
1-5. 7. A nucleic acid construct conprising the

Rucl eot i de sequence defined in claim6 operably

linked to one or nore control sequences that direct

2 Theggaﬁe:pgggcﬁ%:cﬁgﬁﬂf 8?%’%?’%%@5% ¥r%e£’%ingeaéid”s n%ue%%,t st%%ef%ﬂﬁtm SEQ ID
A

L form

on vector coORprisi'ng
NO:58nucl eic acid construct defined in claim7. 9.

iR t, cel 0 i Si the nucleic acid

G'X“){f%??g?%'ﬁ'%ﬂ'é{; E%??é)éﬁ‘!?# 93@5?%’7. “10. A nmethod for
wherejpr oduci ng a pol ypeptide as defined in any of clains

. ,1-5 the nethod,, ¢ ri.sing: (a) culti ihg a
X 18 LGB i mant - oot S0P e ot i ot | Aec B0 under
Xqis Looidi t i ons condigisvie, K or G; pr_oducti oty isK, Rhoe E_;
X is Gpc()Jrllx;peptl de; ansi(8 {Sb& ﬁgrcg;verl ng th%(gplglLyO?%Ptl de.
XinisKorR; Xy istorl; XizisAorT.

3. The polypeptide of claim 1, comprising the amino acid sequence, as set forth in SEQ ID
NO:2,
G-X =K g=K3=R-X 4= X5 XK -X7-Xg-K-Xg-K-K-X 19-G-X 4 -K g g1 -K-X 1 3-X 14~ K1 5-Kpg-L-V-P;

wherein

Xi=LorR; =LV, lorF; Xs=RorkK;

Xa=L, V, lorF Xs=R, WorG; Xe =K, R, G, M NorE;
X;=G, R Kork; Xs=G,R, KorE; Xg=LlorF,

Xo=IF CorY, Xi1=Q, LorP; Xiz=K I, M, LorV,
Xi3=P, A H NorD; Xus=lork: Xis=R H QorP;
Xie=1ork

4. The polypeptide of claim 1, which comprises amino acids 1 to 29 of SEQ ID NO:1, amino
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11. A conposition conprising an antim crobi al
pol ypepti de as defined in any of clains 1-5. 12. The
conposition of claim11l, which further conprises an
addi ti onal biocidal agent. 13. A nethod, which is not
: LG f uman or
acics B O N it pee L D s o
m crobial cells conprising contacting the m crobi al
C ; [ n :
5. Thelflgpti & dm, R EERRZLE BANERERE £, 28 oESECMBANO, amino
acids tms of ShiYILNOE asminatacidad tard Soh BFEM 1D NYBiSEI
pol ypeptide as defined in any of clains 1-5. 15. An
anti m crobi al pol ypeptide as defined in any of clains
6. A pdlyBicfeotideibavingsa autredtide srevrnce whichencaes fer eolsiiileptide defined in
plypeptide as defined in any of claims 1-5 for use as
n antimcrobial veterinarian or human therapeutic or
prophyl actic agent. -49 17. Use of an antim crobi al
7. A nﬁglg%p&% LeReAs dShhided B RRkoRde gé@ﬁéﬁge YefndPTn B8 Boperably
the preparation of a“veterinarian or human
linked tthenapeunore capdot séquencérethat diectethe wedustion of dhe ablypeptide in a
|p]fO ction or for prophylactic use. 18. A transgenic
'ant, plant part or plant cell, which has been
transfornmed with a nucl eotide sequence encoding a
aent | , L Al i . _
8. A fe?ﬁ’“é‘ﬁ%’toér‘g%sg?%&%?@w‘%5‘5?Eéeﬁ%?é‘%b’ ézg%(s{tﬁ%% g&fn'e@ Gflctaim 7.
antim crobi al polypeptide as defined in any of clains
9. A refaoHnHis B cLBPfing Fo iR By BnstEfter il o
1-5 in the preparation of a conposition for use in

o AU 2, STBELIBL CEBAHEN T N g

comprismgany of clainms 1-5; and (b) at |east one fat

(a) SoéuHﬁgt%gvéé%eg%Ei’nangtgelIl(éé)adsetﬂheél ﬁ?&im@&nd@?%@ﬁ?iws%lnaucive for

any ofg

suitabl.c'e
p

vitamn, one trace m nera
produciing bbthe (pelypattideraist one nmacro mineral. 22. The ani mal

f ARV aim 21, which further conprises
() pﬁge%@g% ihy?lpgh'gé%@e' gal act anase, and/ or
bet a- gl ucanase. 23. An animal feed conposition having

1. A rg)gﬁ‘{())gﬁgT %rﬁé\r?h{be%‘g%{tﬁ%ro&% [?ogxptgﬁgcgeog Qéggnlggﬂ{‘gny of slaims 1-5.

one - an [ peptl de as
defined in any of clainms 1-5. -50

12. The composition of claim 11, which further comprises an additional biocidal agent.

13. A method, which is not a method for therapeutic treatment of the human or animal body, for
killing or inhibiting growth of microbial cells comprising contacting the microbial cells with an

antimicrobial polypeptide as defined in any of claims 1-5.

14. A detergent composition comprising a surfactant and an antimicrobial polypeptide as

defined in any of claims 1-5.
15. An antimicrobial polypeptide as defined in any of claims 1-5 for use as a medicament.

16. An antimicrobial polypeptide as defined in any of claims 1-5 for use as an antimicrobial

veterinarian or human therapeutic or prophytactic agent.
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17. Use of an antimicrobial polypeptide as defined in any of claims 1-5 for use in the
preparation of a veterinarian or human therapeutic agent for the treatment of a microbial

infection or for prophylactic use.

18. A transgenic plant, plant part or plant cell, which has been transformed with a nucleotide

sequence encoding a polypeptide having antimicrobial activity as defined in any of claims 1-5.

19. Use of at least one antimicrobial polypeptide as defined in any of claims 1-5 in animal feed.

20. Use of at least one antimicrobial polypeptide as defined in any of claims 1-5 in the

preparation of a composition for use in animal feed.

21. An animal feed additive comprising

(a) at least one antimicrobial polypeptide as defined in any of claims 1-5; and
(b) at least one fat soluble vitamin, and/or

{(c) at least one water soluble vitamin, and/or

(d) at least one trace mineral, and/or

(e) at least one macro mineral.

22. The animal feed additive of claim 21, which further comprises phytase, xylanase,

galactanase, and/or beta-glucanase.

23. An animal feed composition having a crude protein content of 50 to 800 g/kg and

comprising at least one antimicrobial polypeptide as defined in any of claims 1-5.
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