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usdetriying Hasantimiaobinepepbide soprinerisitpcgerdatd t tBNAventing, the
' nhﬁﬂn@' amd%%hﬁ@fc% i ckAbANS&GTipREd With QhepHﬁ@éH B8kol tdiRWrofiles

apiM %gg@w@g}%%gg%ﬁ Pl Pricee EEBRE Phol ude

[00321 he Treéraefahsum‘ maﬁbdslomg mageemnbescleyisia cm'ss; amset@aéﬂeedn class, the

® Pl e RN SR i Bbob RO G1ad B sl ER A Srash e plan

t edefetismuclass. ¢ aci d construct"” as used herein refers to
nu
[0033]Sl @"%@H@fef\?ﬁﬁs‘*ﬁ'&?gl@? g{:) tﬁééfcpf}%gerrrl?fgg %llgt&ﬂl QF? v o%g%}srglc rﬁ%’atures of
ge?ﬂé’ rthéuAclersin glapsseli fied to contain segments of

[0034Nucl B £ @BbsiBmeR, theMBIRGHCIE b@%ueﬁ‘éblﬂfdl dnsH zﬁ@ér\&hfgeto the invention
rm nucl el.c acl nst

exi st in na .o Hhe
Sy TBISS S it i RSt LSSl el SRR SHED b0 cstine
t heesidued, eiate pmfe:falﬁwﬁsﬁ,rmd() o@/smirmrmdlteb,eandmmm pteferably 6 or 8
seg%ﬁ eI%SIdg&w red for expression of a coding sequence

e present i nventi on. [0018] Control sequence :
The term "control sequences” is defined herein to
i nclude all




conmponents, which are necessary or advantageous for
t he expression of apol ynucl eoti de encodi ng a defensin.
wWE20h/0g3 r ol sequence may be native or forei ghCT/BP10h€060695
nucl eoti de sequence encodi g the defensin. Such
control sequences include, but are not limted to, a
[0035] eadEkamﬁeé yodgmsiatih@ids 8quas aet linfitepPephi Digese HAFC & (human

DR S AR R B D i B BRI HefBmcin,

i ngl- puit@tlaorpndlmmw defeasiol A, aad8erdefinsiomdisclasal in PCT applications
t i I

e oo 10 RSP PELAIANG ACKDCHINER 1957 gbances oy

i nttibduci ng specific restriction sites facilitating

|'i gad Deos59B4 (R TOMED PhosRgesNCes with the codi ng

[ GOYBPn ety orikats b TR o B Py Qi amino
demdd esjubrsegion SEQCIONNOYY ISE) NIO‘14 VBT D N@:6nSEQIID NO:8, SEQ

i t relative
0. RT3 B IBUE R EPENDLE" Ghfhe 16
s ussquervas whivl acoaltleast 6@%qpl@fﬂr®lm 70%@ tore prefeaxtgy 88%i, oven more
}c)‘r'é?@alﬂ? @D‘\V}\oﬁ amPRAYEH ﬁf &%l@%ﬁ&%ﬁbﬁ 1Q [l%@@g%lu%k 18 defensin
uence en use erei’n the term "codi ng seguence”
nediserdngiodhe BrveaEonsBaY, BHEETMOIS i CORPHRG @Re Prymaels @é?l?llcé% modi-

t hgcAthH Bordfired ﬁﬂﬂe@-fh@ﬁn@acmtséq&h@ésel n product. The

o0 e B2 S5 AP0 Sl e o

begmahseqmencte the ATG start codon or alternative start

odo TTG The codi ng sequence nmay a
[0037B\IA @S)&\g%zoé%ggca :énant nucl eot| de sequence. [0021]
[0038Exprewb¢r@m The term "expression" includes any step
[0039LnV°|)¥eféPfe§eﬂt§‘? aRiRAE; 'p?éfeﬁfalﬁ@&&d@f aNRl 1 9, 1 HugdH VMnore

imted to, transcriptiohn
poRElaabln e ¥ pki HRER: f¥sd Mere st @Rl X anel Bmes preferably X =Y
[0040p08t X rapgekaits o085 aﬁ‘mdi zfdld‘sabt@é}ab@f)d réfescatd LDdihnant@ﬂgl more
%ﬂ E%V cioz_ e term"expression vector" is
de ]ieeé hérern“a %ﬂvf E4Y or circular DNA nol ecul e
[0041} hat Zceppsesie snypaployaide pebtrably ZenB oionl; eocdeprefisably Z =R;
ept d p I+ D t @.addi ti onal
[0042E z 1%l,poi%s t%@i%}ng\%cgiéﬁ G?QL‘M szzegg?gég on. [0023]
[00 43Host Zg@presenww@/ @rémma@woﬁtef@;rélplwz =BsP 0564 herein,

[0044] NCl BARPrcadiMs &8} ﬁmfn&ﬁ&&d’\?f&é}albl? Z$H§Cﬁﬂ)tr il e to
ransformati on, transf

[0045 f i ke 2 FRTCSCTHE & PRHNO 2645 P’E?ger’félflk’ Bélr’]igic{zh 2n 143 g %ﬂﬁ% wherein

[0046] nveZt te@fesexﬁt@ﬁ)ﬁﬂ&mﬁ;ﬂbdlbfdl p&tfd:r@lbiyz IKeLtoeRm

' modi calq nodi fication
[0047131‘ t%ereg %I%SS? aCI dﬁ?e? 215 on( lgnlbclgn é
[00485 ubs¥j teptdsom sr)y ardmloelmdop(%e)ralaimdﬂpR GnBer iﬁ mn@(mfewbly Z=Ror

th@I amno acid(s) as well as replacenment(s) of am no

aci d_side chain(s); or use of unnatural am no acids
(00494 t hZgTeRTsais AmarBIearids 450 ¥ pisterahly Ag-laci d
[oosopequgnfé@res&ﬁts wamﬁlulaard b{b@erﬂﬂSUZfJ:RaHlo@tﬂ(s) can be

i ons, such as am dati.o er m nus.

10051052, Fepfisene B s AR atkE Pl SRS 2 M@ T i no
[0052hci dZsepmsemesnpambmtamieprdfambly@cizﬁos|Yler Eequences is

[0053F9502 Fégijes&’tf %rg?arﬁﬂl tﬁ%eferhﬁﬁ%"fy YéIORZG] For

ur pos presen nven egf ee of
[0054] dentX | ippissenie® amingoacads; prsfereblyl Xegé néeg ¥VsZ-Z-L -7, wherein

[0055flet eZn}eB?é.j,eIm/aﬁ’}sérﬁglotaQ% gfe@&ﬁlél Zzﬁﬁﬂ‘\l' ncluded i'n’
versibn 2. Ox of” the

pr o ram packa (see W R
[0056bear§p¥?paq%antbanmamﬁo (s pret: ‘9“8‘% g%ar Fool's for
Bi ol ogi cal Sequence Anal ysis" PNAS 85 2444-2448; and
W R Pearson(1990) "Rapid and Sensitive Sequence
Conparison with FASTP and FASTA", Methods in
Enzynol ogy 183:63-98). The scoring nmatrix used was
BLOSUMBO, gap



penalty was -12, and gap extension penalty was -2.
[0027] The degree of identity between two nucl eoti de
wGeeweeyes i s determ ned using the sane al goriRPERER2A6/060695
sof tware package as describbed above. The scoring
matri x used was the identity matrix, gap penalty was
[0057% 16, Zafzegregams e Qfﬁﬁllleﬁldp gradrihly s G, N, R §038]

at i veI an_al nrren aci d
10058+ BDNEY ol Bp ol R ?Ioﬁ’lﬁgi?ﬁeﬁ]ﬁéi‘ﬁl & program
[0059F r on¥t twreﬁmm@ pavkagel; pfufetrpbl/y/ZeﬁR@sk org) version

oooof; ©. 2 e NEa ol paTBbEERIS NG R
[00611/\1mséhrep@se®s ay guwyp agid: psferay e =Y 4W, Hiadia53. The

[0062F UbSZ' fe&ﬂrds@tﬁs AR firthholSRE pf&eraﬂsz OEAP openi ng
ena is 10, "and. apext nsm:ﬂz)v\ﬁ 0%[ is 0.5

[0063f002 ] FFéeIE}%@%%m 3 i RESL4TgP1Y R sclgrbly Z =L or F.
[00645equ szd:zedﬁfsndnlikem@y B éd¢tineld ny @i @fokjdli pepeddsicomprising the armno acid
seu% ce’; amno acids 1 to 40 of SEQ ID NO 2)
fferent am no acid sequence ("foreign
[0065kequ€n?éeC)X2|t(§ -Xagleytaled as the nunber of exact
tch he “overl ap of an alignnment of the two
[0066];:: ueﬁ@g‘sﬁl di vided by the length of the "invention

[0067bequéﬁpr@preé¢nt% ﬁémpwq‘lﬁ prelarpely X, of e g, dedyépcherein
[0068 i CZei‘é@feséI&s hﬁyearﬁﬁ@rabmsbref&bayr@swvcﬂri expressed in

100697 pe 2y Tk LB e PSR ~Rot & g equenter

[0070hav eZ| ohprisea hnyammino aaci; grafmblgilZeledn St he sane

oSi r.l.ap ength sequence i s
[0071fh k %‘E%SQ&? g‘g?alﬁ\ﬁ% aC% aP F%%lg g é}hK?)ﬁ ga sequence
[0072] e. gZ fepEcsP A gmmarornoaimdn oreaerpbly ZJ5 ©o 40 of SEQ ID NO. 2

[0073] S 493 repE&&?@b hl%darﬁﬁl%%idpbfe@é}a%fzen@ Ny c[nq%l] The
defensi ns of the invention is any antim crobj al

(0074 b pt i XigrePeegyh? 268 ABYROAGHE BEsHeraRly 1 SEPTPIFN{S R ARinp agigs: more
beb@ﬂﬂalﬂgxt Hzthezdgf evitdin C| ass of antim crobi al

f tid
100730 h PR B 851 Bl Wt bl ok R AP ro et ¢
[0076Bequénmprassntpme>f anmblayldc propankels Z/\FP r 1Yhe hi dden mar kov

de i G:known PFAM
[0077](;0 gféép‘%éllletgﬁ%ém()% bgﬁ?)%%lg]z Tﬁe de enS| ns nmay
[0078hel ohgrepeesete amy pREOdETde RETeTakly SR, A9E Sbet a- def ensi n
[0079F! @sX fePRsélied amtef LAt Prefdralsis X hezayt-bropodz -7 -7 | wherein
1cjjefe stn class, the insect fdefle:zjﬁ ctass} thé pl ant’
(00806t o CRICSEHS &Y {BESIF I REIGRP ¥ {sThs may al so be
[0081Bynt Zetelpneselt&ﬁ emsammoal predertibie ZcH@r BR @rR;st i C
eat f | gasse ] I'n an
o052 0 4 BRrabn Y Shirhi PR ORI 4 2R P R IREHL, |
[0083hccoZ diepepsems ameammelntd pmf@@bﬂurz sésMpr s, 6, 7, 8, 9,
[0084pT 19 feé%s@ﬁtg‘gnj SRIdULRY, M&Bﬁg@LR o{éK 7, 8, 9, or 10
yst et ne residdes, nore re er 5y 6, 8, or 10
[OOSSEyStZgW@rGfS%@F AeaningAgidpElcrablyZeFAINY: 6 or 8 cyst eine

[0086] €S| RuRprdsSiSaly FRIRICRS ﬁbfferaﬁfy@ﬂ #sQji ncl ude, but are
imted to, a-Defen

uman neut rophi |
[0087£ept k@l@?rq—ﬂﬁs iﬁyaﬁalnﬂﬁ@dgpreéer% ?’n 12, Drosonycin,
[0088Hel | Zmeprers(;ntgalhy gpuinotakido preficrablyse€T; def ensin A, and

he def gﬁp ati on 53
0050} 25 R R Wiy b il 235 g 0 e
[0090] Z represents any amino acid; preferablyZ =Y,F,GorL;

[0091] Z2 represents any amino acid; preferably 22 G, H P, L, RorT;
|

[0092 Z3 represents any amino acid; preferably Z3:G, PorR;



WD 02085934 (ENTOVED). 2002-10-31. , which are hereby
i ncorporated by reference; or those set forth in the
woredoa/0274e41i No aci d sequences of SEQ I D NO 2, SEHCQ/EE2006/060695
NO 4, SEQID NO 6, SEQID MO8, SEQID NGO 10, SEQID
NO 12, SEQID NO 14 and SEQ ID NO 16 - or am no
[0093RCi dzmm&amsm&mmb aalde pafferhigiast =ROPHR & of € abl y 70%

refer 0% even era 90% and
0094 [10% 2 7PLSEEARHYY GRS Prelgily L ShehaPla oo .
[0095Hef eZsrenpreacrusmmy aginbactdherdferaedntd oK. may f urt her nor e

[00961: onp rllhs%%t &’%Ens%sac | dﬁes g%g{éﬁ %@ellgntﬂ:ﬁgb BHé l%%)ﬁ(ﬁég %8&%6 S % 2k @ amino

na%l%éﬁcﬂlémened as antim crobial peptides conprising

[0097f he ankno-Rcedk seguanse:C[0037] GX 1 -G X2-CGX 3 -CX
0038] -* whéereinn [0039] X represents 1 am no

[009850|dwﬁ13r§fnerablyx =Y, F, A R I, S T, Hor V; nore
[0099prefe(aﬂabi;eséﬁtgi‘(m}émlﬂowdd? even nore preferably X =Y

[OIOOEr. X i ?%:sgntg §?1 ff‘no %ﬂl(%( ferglgo%)]-%xzr gPIS e?el}ls 4 or 5

pr éfer a tepresent's 47am no aci ds;
[0101h0re2f)reef0@¢1abhwarmn2 aﬁzi prefetablyZz=8 or H;4 , wherein

[01021 004% rférefs&ﬁé %%ﬁé%ﬁlo%ia @f@f&?blgcz dAo?'RGfefably Z=R T

pr ef’er ap Z reépresents any
(0103 nZ ESPTeIenth AR @“rlalmayldzpw@ralply ZT;H [0043] Z

[0104] epr es%pﬁesamy9amaﬁﬁn@§dlais preferably Z =R, P or G

o105 022 SRRSSET By aRY B no 514 preferably 2 =6 4

[0106Dr ef & alebtesoits¥ amiho a€id; prefdrably XEV &, Z H, kfeoeln 3 3 1

[0107]2 3 fh §1 éngodlment the defensin of the 1nvent10n has more than one antimicrobial
activity selected from antifungal activity, antibacterial activity and antiviral activity.

[0108] A defensin of the invention may be obtained from microorganisms of any genus.
For purposes of the present invention, the term “obtained from™ as used herein in
connection with a given source shall mean that the defensin encoded by a nucleotide
sequence is produced by the source or by a strain in which the nucleotide sequence
from the source has been inserted. In a preferred aspect, the defensin obtained from a
given source is secreted extracellularly.

[0109] A defensin of the present invention may be a fungal defensin, and more preferably a
yeast defensin such as a Candida, Kluyveromyces, Pichia, Saccharomyces, Schizosac-
charomyces, or Yarrowia defensin; or more preferably a filamentous fungal defensin
such as an Acremonium, Aspergillus, Aureobasidium, Cryptococcus, Filibasidium,
Fusarium, Humicola, Magnaporthe, Mucor, Myceliophthora, Neocallimastix,
Neurospora, Paecilomyces, Penicillium, Piromyces, Schizophyllum, Talaromyces,
Thermoascus, Thielavia, Tolypocladium, or Trichoderma defensin.

[0110] In a preferred aspect, the defensin is a Saccharomyces carlsbergensis, Sac-
charomyces cerevisiae, Saccharomyces diastaticus, Saccharomyces douglasii, Sac-
charomyces kluyveri, Saccharomyces norbensis, or Saccharomyces oviformis defensin
having antimicrobial activity.

[0111] In another preferred aspect, the defensin is an Aspergillus aculeatus, Aspergillus
awamori, Aspergillus fumigatus, Aspergillus foetidus, Aspergillus japonicus, As-
pergillus nidulans, Aspergillus niger, Aspergillus oryzae, Fusarium bactridioides,

Fusarium cerealis, Fusarium crookwellense, Fusarium culmorum, Fusarium



[0046] Z represents any am no acid; preferably Z =K, L

or R, [0047] Z represents any am no acid; preferably Z
WOR06M97484 S or G [0048] Z represents any am POI/ERI006/060695

preferably Z =R, G P or T;9nore preferably Z =R or G

[0049] Z represents any amno acid; Z =E or Y,

pr glfa@{lﬁ)&dr?mZF bé:slfz_lrlu% SrathihilR)F0kardum %@feﬁ@s@ﬂh&n &Tﬂtyaiazfﬂz negundi,
ac rerera ents any
o i e S e Pyt gt F 3 b BB ™
r eprdsetus:, nyaréum weadnrdump‘i?zevﬁaumb]pyrci’rzdhbzdas Fis@niurh
r
I‘r&ﬁfzﬁl K; £ Ig‘gé% ur?oes%%gg%rﬂ%ﬁ&lhgthepw?c{e? ﬁBLle% ve;[enatum
pr @ft@lpca)[lﬂ yzsq(e&.sz icqta Ilgnuginosqg, Mgror mielgi, Mm@p]@hthow thermophila,
ﬂ’eﬂro%)o&a r3s® %n&zl@uh%ﬁ]mﬁgfuﬁp Wt%ﬁé@ém@%rz?&ﬂm Trichoderma
acC represents, a
ki ?&czﬁﬁé%efﬂmﬁvazhwmw rw’?f%f}e"ﬁa&f Se pbgﬁﬁoc)%%na viride

r egefesemt s any amno acid; preferably Z G N Ror

[01 IZE Gﬁosﬁ]be Uﬁéerr %gg Slja%%rsthg Mo tlgngd: speCw tﬁf]:ca 121{\7%%(%1 eZn—

re resen S ahny
pr edrepaskdsyporh ﬂi?p@lrfed& andl gopaTecstaiep raeé @thes taamyoraw:i aquivalents, e.g.,

aciugam 1’§‘sf Fe%ﬁﬂléﬁs 6f the sgeé-tes \'{)e)p\';vhlgh t&y@r& QM '[%osel:skﬂled in

8162]rt "Zlurré‘fﬂl srgﬁér?tggl%&gbe iy Oééplemprp@téﬁ@ma@ws Z =T, R
[01 13pr AStr&nls of %@@:’dpe&eé’ ﬁ@rr@a@iﬂptaaceamﬂeamtﬁeoplmb @i a number of culture
ol T, i ar U Rerivny e e GG bn AT Rsghe
peﬁamnhdimgmpml@mmgamhmrmmmmmltdreﬂ €guletd ¢BSM)PO&B aalburcau
)(g ?g&r Sécgié‘%ﬁneggﬁul%s Ig gd g&gﬁc& wglq%?searﬁﬁ gé\%’l(% ﬂa%:%@ ?ulture
- ZColkectiopderthatn Reg_lomalzngezzrclgCenter (NR L).

[0114] Furthermore, such defensins may be identified and obtained from other sources
including microorganisms isolated from nature (e.g., soil, composts, water, etc.) using
the above-mentioned probes. Techniques for isolating microorganisms from natural
habitats are well known in the art. The polynucleotide may then be obtained by
similarly screening a genomic or cDNA library of another microorganism. Once a
polynucleotide sequence encoding a defensin has been detected with the probe(s), the
polynucleotide can be isolated or cloned by utilizing techniques which are well known
to those of ordinary skill in the art (see, e.g.,

SAMBROOK, . Molecular Cloning: A Laboratory Manual. 2., : Cold Spring Harbor
Laboratory Press, 1989. ISBN 0879693096.
).

[0115] Defensins of the present invention also include fused defensins or cleavable fusion
defensins in which another defensin is fused at the N-terminus or the C-terminus of the
defensin or fragment thereof. A fused defensin is produced by fusing a nucleotide
sequence (or a portion thereof) encoding another defensin to a nucleotide sequence (or
a portion thereof) of the present invention. Techniques for producing fusion defensins
are known in the art, and include ligating the coding sequences encoding the defensins
so that they are in frame and that expression of the fused defensin is under control of

the same promoter(s) and terminator.

Nucleic Acid Sequences




[0068] Z represents any am no acid; preferably Z =R, V
or L; [0069] Z represents any am no acid; preferably Z
WOR06097464 or Q [0070] Z represents any am no BCI/EP2006/060695
preferably Z =N or S; [0071) Z represents any am no
acid; preferably Z =G Kor R 4 4 [0072] Z represents
[0116pNY TANRE PRs@Et iitdfienﬁdirﬁfﬂ% adys 8 pe@nub@@ﬂ(ﬁs hdvih@RreSRobtide sequence

any. am no aci d; r.abl , Vor F, 6 6 [0074]
X VopFOg e aSeihE RbYerficoRs. i ef er bl y x
[01 17} epr Esanplss df awh molyauc:ld&;demdﬂd@r bdterabdtyindtl toahdse-dsclosed in

@tfaﬁon BY@@?%BS § 3@7 ﬁl arf. He%%k?ﬁaﬁg%@%?ﬁ %y AR Ace.

[01 18} epr Bs%nlteéer@d;mdwdﬁ@erédh@ nuc‘rle@fd@rsacﬂﬂeyuzwﬁpt ferthyn SEQ ID NO:1,

[OQE BlIDANOEPSE: Noamsmrlmm@mm(gmb@ﬁ@@abt@ 1B N6:11, SEQ ID
no .aci d

resents an
pr %IBefi\?ﬁ%/Eé%g Agé’lf %‘% prf@@?’@]"e%}/qneg;r WO prederisdh gpodiment,
acuhd&nclﬁbtedeasreqbémei@ the mafure defedsin Lodidg rekierZof SEQ ID NO:1, SEQ
8. Zo T
amﬁ5n (;Nd;%’issaﬁz }D%% a%é?ﬁg 1\;§79 [Sbgglﬁ)ﬂ\l?z?es?re% ﬁas ! any
amNAbl Zaei BEQ @Bé’f@,ﬂébﬂw Prese@ inventinoglscrencpop8eps mlcleotlde
r e&f %@E alh?dﬂyenegaéqé)d@fgﬁs% hRhis BE %FHHYO chr g(aqru%ce of S%Q ﬁ) NO:2,

br resents any am no th 8
—TSEQII NQ @E@ 1[‘%@4? SEQ Hp 8&1%9&99\1(3 n%EQéPcN 12, SEQ
pr b \Icab4 yr SEGRDANOK6, OB8 Blatde HERH SIS B¥rSofaWHicARMG from SEQ

o] S NG 5 Yo SR AV s FRROESEo o
r eNOekkeSEQ HhiXOaid aioSEQ IID; NQriéfbynaitvheyofdhe8egeBeiBcy 60B8genetic
Z represents any amno acid; preferably Z =T; [0089] X

[0119] The techniques used to isolate or clone a polynucleotide encoding a defensin are
known in the art and include isolation from genomic DNA, preparation from cDNA, or
a combination thereof. Cloning of the polynucleotides encoding the defensins of the
invention from such genomic DNA can be effected, e.g., by using the well known
polymerase chain reaction (PCR) or antibody screening of expression libraries to
detect cloned DNA fragments with shared structural features. See, e.g., Innis et al.,
1990, PCR: A Guide to Methods and Application, Academic Press, New York. Other
nucleic acid amplification procedures such as ligase chain reaction (LCR), ligated
activated transcription (LAT) and nucleotide sequence-based amplification (NASBA)
may be used. The polynucleotides may be cloned from a strain of Eurotium, As-
pergillus, Pseudoplectania, Crassostrea, Mesobuthus or another or related organism
and thus, for example, may be an allelic or species variant of the defensin encoding
region of the nucleotide sequences.

[0120] The present invention also relates to polynucleotides having nucleotide sequences
which have a degree of identity to the mature defensin coding sequence of SEQ ID
NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:11,
SEQ ID NO:13 or SEQ ID NO:15 of at least 60%, preferably at least 65%, more
preferably at least 70%, more preferably at least 75%, more preferably at least 80%,
more preferably at least 85%, more preferably at least 90%, even more preferably at
least 95%, and most preferably at least 97% identity, which encode a defensin an-
timicrobial polypeptide.

[0121] Modification of a nucleotide sequence encoding a defensin of the invention may be



4 represents 6 am no acids; preferably

X4=71-72-73-74-75-Z 6 , wherein [0090] Z represents
waeapoamidnp aci d; preferably Z =Y, F, G or L; [POPLP20H6/060695

represents any amno acid; lpreferably Z =G H P, L, R

or T; [0092] Z represents any am no acid; preferably Z

=GredBssafy fBr [HQYdtheds 4f d&Pi@EaNbSaRYlyaithild t@eietiefensin. The term

T A N A N
r efefesemtBhesndefensinsonacdider jprsefrercapingeizd widy fH06 t}{eaw&]sm
! nﬁgﬁt dq%n? Qs hgt?\ze%ﬁrcge gegﬂtl@%ﬂd 5 1291% I!hg? (ﬁffglbl[ng%%c} ic activity,

pep tl es conpri si M NO aci se uence:
C- termssehilgy }pH epumuu} o the like oTlg: \zar@n{ {aOgIce mamh@rcevnﬁructed on

[ O3 BhsiXof @RMASIRAi 2 ﬁ&c@@dﬁ@nt@& hethe dbRANRknoding region of SEQ

DS EENA S S Nl T, sep g

Z NO:bIr, SHQ ID)N@)ZB ar $EQIPMDL1S eagl,ya Siihilset‘qmeﬂcﬁ ttereof, and/or by in-
pr r nt n 1.N0 . .

D FaBPh P AR syt GPAGRR R B P bl Whino acid
ansaquerxeiod ghe qeﬁqmaﬂ enkodasiireibe mtl@leomdels@qlaamndouaavihﬂél correspond to

[ Ot:hg%dgﬁ ﬁs%gé stﬁlgt}ﬁst]or%mM nﬁ‘&i&d f&r Iﬁf)@tfc@igh 36f TS e}{zyﬁl{e;, or by in-

I n an nmbodi rren
of tr@%tlpwéwfql%mldﬁ F4bstgtions Wé‘#?hdﬁé}’ SIVE FI6 Eq%;@iffﬁrent amino acid

aCidq\déﬁc)é B& £€dnefhl ﬁés@ﬂpﬁkﬁﬁ off MRl d@sibsMiukiyn, see, e.g., Ford er al.,
Lée(ﬁ etrl actJvté glatntlwra]&gactlwty [0108]
Feqitindiraigor AU G Gratina 88 9Bt ai ned 11 om
[0122]'n cr fovifdeiapparentto amse geeitled in tho krtphut pocesibseditutiéres can be made
pr &ﬁg% tﬂer}gg B}lé gljtfﬁcai Q)Gth% ﬁhﬁh 19 gf ﬁ' rllr?o(iecfuﬁe mﬁi rgsslﬁtcﬁ an active

ven sourc
t h@ﬁfemsme Perem@ragldrre@dwz%@é@nbyl ta theastia gy pﬁ élesiéfamemc @nd therefore

pr odacady RYe JBRCBRULERI @0 Ynad b%tlﬁéﬂtl@leﬂ 'ﬁcé’(‘ﬁ‘dhﬁg td P@®cedures known
nucl eotl de sequence fromthe Source has been inserted.

| nindhp R UFR atsiifsiERcicd mHaLHEt 8 RS RIAN BTG HE PRGRRIESIS (see, e.g.

g i @&ﬁmﬁgmhc €nd WeHS,Clo8Y estidxt QM eflosu 1@85)}( In {h@ 148} te%hmque
def e sent |nv

derBRTeR: P BT oy Pl i b PR Bbtepiguna e
a rCawlthng enutait uy)]@nh:m}lrﬁetsste@farhnanncﬁdmaltw:n@my teigentify amino acid

SCRIZRSARENGE CTHES Bo the activity of the molecule. Sites of interaction can also be
determined by analysis of the three-dimensional structure as determined by such
techniques as nuclear magnetic resonance analysis, crystallography or photoaffinity
labelling (see, e.g., de Vos et al., 1992, Science 255: 306-312; Smith et al., 1992,
Journal of Molecular Biology 224: 899-904; Wlodaver et al., 1992, FEBS Letters 309:
59-64).

[0123] The present invention also relates to polynucleotides encoding a defensin of the
invention, which hybridize under low stringency conditions, preferably medium
stringency conditions, more preferably medium-high stringency conditions, even more
preferably high stringency conditions, and most preferably very high stringency
conditions with (i) the mature peptide encoding nucleotide sequence contained in SEQ
ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:9, SEQ ID
NO:11, SEQ ID NO:13 or SEQ ID NO:135, (ii) the cDNA sequence contained in SEQ
ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:9, SEQ ID
NO:11, SEQ ID NO:13 or SEQ ID NO:15, or (iii) a complementary strand of (1) or (ii);

or allelic variants and subsequences thereof (Sambrook et al., 1989, supra), as defined



or Yarrowi a defensin; or nore preferably a fil anentous

fungal defensin such as an Acrenoni um Aspergillus,
weeotass di um Cryptococcus, Filibasidi um FuBGEER29P6/060695

Hum col a, Magnaporthe, Micd2, Mycel i ophthora,

Neocal | i masti x, Neurospora, Paecilonyces, Penicillium

Pi haemces, Schi zophyllum Tal ar orryces Ther nobascus,

o124 0% SR piisenl SpREFH 25 et pElnE RRRATEPRTE @ nybridizing o
Sapahdatomoet &N A antighew gendius), ndaine h@hohngh,e@r very high stringency
c 65(91 '1t§dn§%v1 %"ii)ctﬁ HaQITY 8@1%11%11 @ﬁct,o%ﬁﬂ 1eo§ gdéyc%ﬁﬁuned in

g@a5|| ac cnar onyces veri-, acc aro

no$ A5 NO:lo SEQa T NEX: $ oY R DD InSE I%Qrﬂg SEQ ID
anNU"l Ciselo) B Nast3 ¥i SO IbQ\i@JI]S (i) tl?ermlhﬁrsetﬁ’ﬁe@‘&@ E6R8kned in SEQ

A BERl1 950 063 Seadpdary BEL oA ) SN, seq o

AsNer. g]l ISEBID NEL: l?ddlSSEQSDQﬂ Qi1bl Oﬁllﬁ)mmlﬂuﬁentﬁys;trand of (i) or (ii);
perrgi b ys latm? ﬁleah %hdA%P | Ill lcyeotl Itich eAﬁc'c%ﬁé ] I1 Septlde having
oryzae, usa bac %ﬁ0¥ USarlun1cerea g
Fu&tannlgmbml@dmm I ense Fusarl um cul nor um

Fusar i ungr am near umyJFusard U (gir ' Fusari um
het er osporum Fusar |M&Mﬂl&¥ﬁ@/spor um
[0125fusa11“hélﬁl‘eﬁﬁﬁ liGehBéHMso RIS foUcIeRSRUNorlsHE@S totprising a
uci hum. Fusari um sar coc

oum Fusari
S pB‘r‘ sRyleanide e m%@%?‘?%ﬁr?gﬂﬁ}l: BHSPERMPPSE ?ng]}é liplff} to one or more
t ocatluos siquerkdes amidhnditact hbekpresdiai ofee chdis@rdqubnce in a suitable host
ven m caol a i Hum col a | anugi nosa,
ndef%on'EH ycely atﬂﬂ hot?lzh ol rr(r)tﬁ‘; P P& “Neur ospor a
[01261: r as éa)olmnleotldct cnmﬂmgrapmf@gmmfrthe mrvwmmdeam’eﬁ manipulated in a

h a@frie@}nmaﬁrtb %\P&q@ 5% egﬂ@ésﬁgf dfrthd Eléf&tfk‘?lg %ﬂﬁ%ulgtion of the

|anlbr I'at u Trichodernma reesel, or Tric er na
vi PelyeticlRotida isaguepoa prign tofits ingertiongatoynerstos iy cbedsairable or

f Oﬁedemrﬁd@etﬁclgﬁt Ehme& %@tﬁ@h §8ctot. The ltd&‘lﬂ?ﬁh%@t{ibr ﬁﬂ)dlfymg
ass (0] e ec an ec stat es,
ot ROy LSRG AT CER, Q@Qﬁlgﬁf%m@l@a”? BN fisiiE e velown in the

regardl ess of the speC| es nane by which they are
[01271(‘E°‘“’Tge &?1%?)? sg‘c#ﬁellé ' Ble E{gpp?%llav\% 4)110 o?eqcl Jé)‘}f’fé %%Qieéﬁde
St $@él11¢i§60’7h1@fhk§§@00£pl=?éﬁi és agyoet qeHden ¢>spr%sél@es>§ PPl nuglcetite

PUSldoiniohy &f&ﬂfﬁt&rth@fnv&mdnu The ﬁfynlcﬁéits'eéfﬁb%ce §Mﬁ§ln§‘§aﬂ§3§puonal
American Type Culture Col]ection

SaffAtE @e%wewbﬂ%ldpg%qeéhﬁe%pa%awzaf rh&ﬂetffal.sgln T%;rammoter may be
( DY) nucleontic @édubﬁﬂe&ﬁlﬂcN@lewsS@szsmioﬁiuﬂ ztd;ilvﬁfs 11( ®BBbst caN@f choice

cor Bt PRV R arraBbBR Rt e oo jom eenes

[ Omm]hn@wtrh@ﬂlnblr er nr‘snacéﬂu@mrfpeb@ﬁptsdelmyh@dmnwémquﬁ loeueterologous
ang qbhaiigg fromother sources including
m croorgani sms i solated fromnature (e.g., soi

[0128 onpBxamEplesnat witablg pronotgss; fﬁgdlf%@naﬁzﬂ/téam@rmtmﬁé ghe nucleic acid

pr fﬁh@ﬁluctg_gﬁﬂ‘l@ ipedaBst ihRntioR Ol Akl AMEnio & TR0 BBt S8 afelRBMoters
nat ura

po?lg}ﬁlg}gqi Etafq g‘;g%%f‘% rfgr}%%e%hlgﬁgﬂmrggck%gg agﬁg)}]ﬁlquEﬁlgomucor miehei

s Cdi@emcl]goﬁmgm ﬂ@p@gﬂms QQNAnéutbﬂ alpya@ﬁlymmms@?rgzllus niger acid

m Gr nucl eot i de, sequence .enc

2 %%lﬁ mlasgrl ﬁje’aget ec ‘%ecf Atsi%ertgﬁllus a‘jbo I ( S%luc a% lasg (glaA),
poszmwau@wtmldlw tigascbdspesolint edzor alballmemotb@seuﬂmergtllwgoryzae

t eyl Ph&?h% lls%ﬂle?zfs@ A@le;gl}fﬁ%ulhﬁs 1dpsadak Pﬁﬂ?ﬁﬁf\)@nenatum

ski l'l zésee Mol ecul ar
a @ﬁylﬁglucw@%éw 89/§6mu@rsanzm vener@@r@ %ﬁﬁu(W& PRIPBAI0),
Laboratory Press, 1989. | SBN 0879693096.



) [0115] Defensins of the present invention also
i ncl ude fused defensins or cleavabl e fusion defensins
WO poossdad anot her defensin is fused at the N tRCTEP2086/060695
or the C-termnus of the dd$ensin or fragnent thereof.
A fused defensin is produced by fusing a nucleotide
S AR |ePen@uR Qi (WONED/S6I0D), em:s@ﬂum @xﬁdﬁ@id’iﬁfrypsm like

Crepions P PR ek EREr oo el ks PRgpderma reese

pr milwblqhgdrfoﬂrase bV rddbdargiaveese endorghwanasn It Fréchalermoaneesei en-

' t

P08 8 5O D ARUSRRE SRS D o e
ex%@gée@mew 1% Trlﬁéocfeaf@é de@@feéldgglnca@sqmdﬁrwfmﬁwereeew xXylanase I,

t h?rz§@ﬂ@rr@& %E@&z (hscANATH@IEMRE REsei DMEIx§Id5idAG, ds well as the

ces[0116] ent invention also rel ates
ﬁ;@r}@} B}IB ofdda hglefrcﬁ@f © RIS ipE L gGRTTIar ‘\‘Aﬁ?%ﬁ”“s niger
enmnni;es al@hﬂerfnelde: mmAsﬁeb‘@lluﬁmema teinse pHdLpHafd istnargeé)esnd mutant,
of . s p de, but are not limted
ot,ruéjq%gegegdy Lﬁ% spgémg%§ Eﬁ'r%a%pl i cation WO 99/ 53053,

[0129hi chhacenttod setygnéeoay plov be eduinpla efrsempioe, tefn@ihd8f sdguence, a
?o?ﬁqﬁege ed ﬁﬁg&’ Rgﬁl%t’ ce%qg te%‘l‘ﬁla?é)trrétg%rqf‘tﬁﬂlu Fhe Ferﬁlﬁl(%%tsequence
Nosrperelz@ 1r em@ e %Ewmwsméthqqucieee@ PIYURKTSC eilsoerlg Hegetensin.
| DANGterddn0dr Wileh RIfes@tnal A \(BOhdsOBell bichdRUAAS be used in the present
preferred enbodi nent, the nucl eotide sequence is the
mat™yF¥ Wef ensi n coding region of SEQ ID NO 1, SEQ ID

[0130NO 3Pre&trecdl tBrniNGntbrs fSEfilahiBnN@s Tyng3EDsk D:lN@rQothEQi [Om the genes

LR NOT t
I’“%/Oé%[%?ed’gﬁgf ggyzenc égAa gls s lfldc P 'gﬁugé&%ﬁéﬂﬁncegﬁl V\%As%erglllus
e neidukens abfaanatc sy mhssendsnenglamiger dphalgeepidase.andfF usarium
ﬂs}br‘b@t?yfsr’ﬁﬁ@(é oi@%eﬂ SEQ ID NO 6, SEQ ID NO 8,

SEQ NO 12, SEQ ID NO 14 or SEQ |
[0131No ™ The coyiral ﬁel%qeu%y Hee bpa ﬁwtabrrelﬁei?r SCquSNEd aalprltrerslated region

fr @ﬂﬁrﬁﬁgNlA:)wh@hlsg 1n§EQahHoE\|Qaﬁslatﬁiﬁ(B}‘ the N3t el IEHQ 1bdder sequence is
| PR EnRg Qs Sestmny e e ghep et h eyl g Ftensin

codey ldaddri@fjuchice tla¢ chinhgjioms] mgkelhoso cels of cogceanaychaowmsed an the

po{;ﬁé@éﬁg Ig,%,;&e encodi ng a defensin are known in the
I'nclude isolation from genom c DNA,

[0132hy e pBrederregdcadesnios Hiamengius 4u pshaelise ph@inggfrom the genes for
Cl @rperrezzm ohRge PRKVWWMEYIBRL indespenemdi ﬁa&rz&mﬂe@é SHOspRSe
t he |nvent|on fromsuch genom c DNA can
efF%E?%ﬁe by using the well known polynerase
[0133}: hal Mhe e@mtdl @equ(e%R)la}Oﬁls@he h bo@yd@@/t@en isegheade, a sequence operably
e%lsto dg’l % sedc'f the uc(:f%oet%% sgqu%nge anlaI Y h1clr1,a\9hn%q}*a§1 cribed, is
hCShar e ruct ura ures et
at recogrgml byrtRhosA cellagle sigoalve add gelyadmiIOApp Iraseialm tmranscrlbed
ACRRAMA CARY £515adcheMi P Eeﬁuergelwﬁlc}p KGRl on&Cih Fhe host cell of choice
anpl i fication procedures such as ligase chain reaction
( LRy | be Mpglif dRF REESGNY HYVERLiY: anscri ption (LAT) and

[0134p ucl prRfdreel Iﬁﬁﬁﬂd@ﬂﬂ@ucﬁﬁé‘eqde@@fdrffﬂﬁﬁéﬂt&& fLINASBAYt cBBYarb®btained
d The °|f%{f§90| eot i des ?ned frorr}la st ralfr
£ i B Bl FOC PR o e TR A BEe e Egies i el

Cr assoddseetspeMeBmbwitiinags mthlanmltb eyntbaserEszahadl @y GamiuB Ny psin-

an l l.ic or species
vaﬁlfé\ﬂr;rptd ?J ? {lrd gm rlrlgs ﬁ{ég%% gg gfhcggéhﬁ?son of the

[0135hucl €be tersrod seflvenesasay f1oa boj srgnel mpeéeemdlmwewmr that codes for an
al $RinbelcRf RudrRe Raksdaheahindesrmhavd St M&lsPdddBrects the

sequences ,
encoded defensin into the cell’s secretory pathway. The 5° end of the coding sequence



whi ch have a degree of identity to the mature defensin

codi ng sequence of SEQID NO1, SEQID NO 3, SEQID
WON06/098EQ | D NO 7, SEQ ID NO 9, SEQ I D NO 11, PCSEEPI0D/060695

NO 13 or SEQ ID NO 15 of 14t | east 60% preferably at

| east 65% nore preferably at |east 70% nore

pr &f @& abtlyotale se@@sice dRYoinHERERlyRbaI8T @kibial pk thc&;&sﬁm%%glon

erably at. ].east 85% er ab ea
o0 B)EHEhEF PRl R g E Bk i B R of g codtitgion
pr ehehabtydeathd seasted3itbnisishe Adtetnytivelfi tbd S eerelorfeh@acoding sequence

de%}ﬁ? I%lé%}?@%nﬁ%@l g@ﬁﬁ'e%bdlrﬂg éééﬁ(%) h%is [“o%léfjfgo the coding sequence.

nucl eot sequence en
defenireizn signdlecphidesndingregion r@@h‘@ﬂ:r@g@lmwme t eﬁ@dlng sequence

SyasRest ﬁatﬁ’lfaHS‘ %f)ﬁﬁﬁl' % i B@tﬁﬁtcbéﬂnlg)fegibﬁﬂ Al@errnzttﬁferh the foreign
def.en he term . "substanti al

d e?lé??i |Pﬁpt11%6f QAN TEEIRG MAY S TPLY| TFR}X‘E?C%E P?tPF?é S%B?H{%PB@G coding
t hﬁ:gdmfle eden to ditase: defedins of therdgfendint Hewveler, &g@gnal peptide

?O(P TR gonwal%ctfl (riﬁzectg &1% e9$ SRl ldefensciglnﬂt etsﬁec? t(gpf 1p?lthwaly of a host

urce , art i'cial vari an
i nceéb@fmhmcc nawthe\usmym thirasergtimsintipn.y , pH opti mum or

[0136{ he Eﬁg@uve-glfg%a}’ ﬂtlﬁ@'éo&ﬁg@&fs BRYN1aRRnfoRY %Inrggpﬁcﬁgcém are the

he basi s of nucl eotTde se uence presented as
de$lé?§|PﬁPt&?cC@él%de$1@§$ @malaﬁdgee DErRes for Apeygifi W@e TAKA

SE@n%l@seN@ ﬁerg%@n%@r b trfal aﬁ?ﬁsdz st@g?llusfwlf%rlg@l&i@nylhle

I
C AV OR AT B P KGR IS Ol T BT Te. and Huumicola
substginotd lgpse.whi ch do not give rise to another am no

d
0137751 P PERER Bl 6 SR AR RSN f g ipgp o 0
usH@ Bly1 whigh etn@gde onigancidar I nicerdef SE@rIDpN@rzﬂJ autlontidss 1060 of

t hspeNBYN®:3 \Qﬁlcﬁ¥nédaetaﬁﬁfij&§&ﬁsoﬂ8% M%I% MINO:4; nucleotides 1 to
SUbStltUtlonS glve rise to a ferent am no

acPYoRdRIEO: SPWC%%C&% REINQRELT PPES oH Y HERIEP SEe:Prev-
SubIsbtideylite 66 oSSEQ 1@ NO:7 vl catod! armil& Qdids mqbel Bf SEQ ID

0122 L, W)l
eRBEbarERetRs gz SEY AENG o Wi ol HEPD a4 o -1 of
s uSEQllﬂj‘tl Odlﬁ)s nmaenttales el 66 0£I8EQAD N@d Inelgtiomscode nmigedcids -22
t ot IT%f gﬁg Ij RO Pj n‘ilpl%otn&gs gCtUl6%.og@%stlj Nb ff&/}‘lich eh&ﬁﬁrllmino
tive nsi n. resi dues essential to the
acilql@ﬁ 12y tofl pheEQ é@é\l@ilﬁ Ofdﬂ’&leloﬁé?se]f or¥ Yrdi@HANG: 1 pathich
SuBiRat afthosdeREt-Dé W 9T, SHRID be:iglentified according
0138} DA ST SR e R SRS S LS5
e. gmno@drmdeqqdiﬁmpandoﬁwl dt she ab9i88 xerﬁﬁmsraﬁa pﬂ%ﬁpude The resultant
10 (;13%%)0 gé | BtS o pa}éé q{]iae\})eﬁ I(1or On%}l R ca%ese)‘

every I esi ue I'Nn
rmpl@pqllyeeptahds gmraﬂefsuaqtlam tandmaralm cqmb@@iﬂoelsmanm actlve
t eﬁél?ﬁeﬁtl@é b3 RhdalPti€ 0P RiBLatd ?E& Xﬂeﬁyagts @f ﬂfé:gﬂ&:)ef 1d§ﬁbﬁlotthe € o

dues that are critical
rmpr@eahyaeptget Ehe propenitdecading 6‘?@1%%Hlaélb§ @b@@eééf%@ Hicrgeges for

byB@d‘mhs\/ﬁJbﬁleﬁlkbﬁ& profce&: @pANBhana s@tzrzyﬁéufaeplaﬁease (nprT), Sac-

g@ﬁénlﬁg%s gﬁ%l‘/%éﬁ%flﬁk@c%gtf)g% 2@?@63{’;’%@ g&%@ggff@ﬂp?ﬂ? and Myce-
| aba@titharg thseephitn ccasd EWUDS5/8383&)., 1992, Sci ence 255:

[0139@05I ghlgprf@i}ehgégécéghe pwgégi\?ggﬁig g"i‘%ﬁl% %@Qf’e%ﬁg%go to0 165 of SEQ
Leﬂi’ ; 1 3dich %@OMHHHP@SD@B}MW&* Lot SEEND NRVvamucksatidds<d to 144

r ebesIes Ib‘N(Q%‘ Mﬂb’l@ l:&%b desneRERADR % & SSRY$H N®H; hiltfeotides 61
i nvent i on bridi ze under | ow stringe

n
cold d1i5t0|0<§§§Q B? %ﬁ%? %lpg}l Ghepdle e ey ety &@ﬁéﬁh Eh§0:6; or nu-
nore preferably nmedi um high stringency conditions,
even nore preferably high stringency conditions, and
nost preferably very high stringency



conditions with (i) the mature peptide encodi ng

nucl eoti de sequence contained in SEQID NO 1, SEQ ID
WON08/09BEQ | D NO 5, SEQ ID NGO 7, SEQ I D NO 9, BHEEPI6/060695

NO 11, SEQ ID NO 13 or SEQISD NO 15, (ii) the cDNA

sequence contained in SEQID NGO 1, SEQID NO 3, SEQID

NQ120tidBERS td786r SEQIBNOD 5NGhibh effode hRiMdicidsl-8 tSEbT SEQ ID

NOI,\'Qlﬁé or SEQID NO 15, or (iii) a conplenmentary

na-of (i) or (ii); or allelic variants and
[01405 ubs Bwenbeb sighel epfid¢ Sahpropghidetregons 4O B&sers uptha pmissterminus

d
e f ?gﬁpﬁ%ﬁh@ thé beﬁg%tld-gg %185 Esf%@%tggg% ﬁ@)%t t? [}haajbn?ilﬁ% te%’mmus of a
a B(@ipmﬂpalﬁﬁ éﬁd 616 spAl Raidide reging is m@aitlgmd w@t AR, terminus of
hi gllg préeph&@ deglingh stringency conditions with (i) the
0140 B S A G BRSPS PR o o
SEQe Ieﬂ)ﬂ&@uﬁh oﬁEQdéf@nd\ErdlﬂuveSE@ld oD df3he hoSERQI.IHxamples of

%e%glag)% ))( {he %B’l\(lgﬁa%?%eﬁ%?%&lg %%Iens%)r}\ﬁ.g}]}e g%ﬁéo bf) turned on or
NG jn SEERHISDINDchehlical SEQhy feaNgmuBis oincIBEDgI I NCsents of a
?r re%hlak)ry goih &Hldeﬁ@ l%gy .éfs{eﬁﬁ fok(ab)otlg rs?/&érhg 1ncﬁf?lg the lac, tac,

b) “I'solating the ynucl eot
ent¥H&: oBerpler w&&s Yérghy it El% SW@W.C&‘}LWS&W ffW be used. In
NUgGatneh Goub\Ginhi CROFIKUC biphi-@hghke PRendECa gl Bk Mlcoamylase
also rel ate tonclelcald constructs corgﬁ H 1
oD AU eBt ARG et RO RN LR PEI AN h i g rogulatory
0 pmqahicy:s | Othkreckamplasié regulaoty scquentesalre fegeehodsillobi fohgene am-
di ; . i

P SRUEHR! Yhefls. bl SO hABMERNGRN Reflopse gone
t hwh@bns applifseshjn dhepresenco Qﬁﬁl]ethAtrpxﬁtymud theongtgBothionein genes

engathng Anfeiensiinndly tnli@alk MY eRdsk @fkebRHe Ql?cleotlde sequence
rranlpulatedlnavarle vvastoE)row

expreduigdhe dat e@%waélflé%@sqpﬁrabw.lﬁlﬁm“é B rf‘cgﬁﬂatt% sequence.

pol ynucl eoti de' s seque Pééﬁbﬂ Véﬁo gsertl on into
a vector may be desir ag@m—mm-y—gependl ng on
(0142} he Erppesaitdnvengat also reldies toeredumtyes ckpressimdvdeyirngomprising a
0] t
P {)(ﬁgrgféle%%i% ggﬁ%ﬂ%ﬂf @é“fglf‘sny{)#hk %ﬂ\’%gtl{)rg %%%?ﬁl[?%g agg)rlt?tAnsclnptlonal
s edpseirslafiayalisopaserafsp L bp ririave npelsieoicils age gortFd ecquences
nugdserbddos € BaS %%M@d ﬁﬁeﬂh@r oS50k %lqgc&b/blﬁ'atﬁ Qﬁéreé&%ﬂ vector

for expression Of pol ynucl eot'i de enco ensi n
of WISE TN BRR g Ane WH@OfﬁFBHﬁnéernt Eestyiftin élt%%tﬁtaﬁpwéor insertion or

tr amﬁﬁuunaﬁ bbmhahuclestidcdeqtaiy eﬂﬁﬁlsng/whe dbfensiflianfihtshes. Al-
ex ensi n.

00 R Bl CEWRE CiendiE LIBRRT T i My be
actxpm:slsg’/d byunshangdgtnwkclohd@ﬂequhmecm aimucleiicndjcamgtracttcomprising

t r 61‘1@ %@%&Qw ﬁ@arhé/;ﬁ)%ﬁla@é & Ip?&gloﬁaﬁﬁ cl?&u;ﬂ?tﬂ?é O&fkssion

nes encod extrace or Intrace

povgﬁﬂ@pthﬁ geding |St>(ﬂ@ﬂC€hlé ﬁ@ﬂaéfgldu éheoYecrwsts@ fhst &hgor@émgcseﬁmce is
h0§§erﬁﬁ§/ hmke[@v%%ﬁ}he%ﬁfﬂﬁhﬁﬁa &EtrélUdeE]@éﬂc@s O R Qich. for
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R SR ekt g8 R BV an s o6 AdREver.
obpmtmmi b, 3, rahé@raaa mogh kts $tHaSltl bOﬁEN@ddsHor@DMsschspergillus
: nc%ln n§ %‘tﬂ@ﬂ‘flﬁ {)L{l]lg Hzﬂ%tsnﬁff br%ﬂ?ﬁﬁgt &fetéﬁés at eqlglnvalent

I ng an_ anp sel ectable ma gene
t héowrymmeédﬂﬁr% bxﬁéh@saé@hng ig tﬂ@tsmahh tA ghssﬁf,@l ang |déemte trends.

copi es of the sel ect abl _gd t her eby

addi tional copies of the=f 2 ~3ei can be
[0162}‘ el ent £drst agpebly t}@lﬁrédeﬂﬂhvmloh@)@oﬂ@éd aSrebcsmblh@ntrfﬂaﬁaﬁsﬁs fungal

or BsblF SopE Sk A5t RGatd! A FuRaike ehdaeahi ey samprises o
t ofcca@ps hudeit atidscquance omvidimarit deéxpmessi aw ov @siro mgropfsequence(s).

t h?h@{eﬁﬁe%elgﬂ‘ﬁﬁ%i&g ‘ﬁﬁ é’r‘@e‘ is ‘iﬂlgﬁﬁlsfl tg él%@ﬁ a%b& clc&ftid Lquence

the ar se

Fi Whieh ﬁ]@@b@enpuﬁ@&ceqiﬂm ite pp@l({edﬁrs@] a fprigm Wc@el | (or
[0163PT 9amhé Manhtdud Gud JAY BB cODNma§ bd cﬁpdbngﬁf&mﬁgl (@8&ucing) the

! ”@' udi, 0 %'Jé%é{ngggeﬁ;}t 3 sl ngﬁe?th)b%lr\é})rgmefgrably 250%, and

Zy@@m&tﬁtﬁb(}a@w@bf ﬂedHRMHi%HtklnePwNén adingh nucltioacid construct
wst oﬁttarr]l s%l S%Yc u% as oﬁﬁlrpr seOf Tl'ée Fungi , 9th
Mo 6?’ Frt'er Aat rona %ﬁﬂﬁ|ngford UK) .
[0164Trhe th: Giferentws fingaphosardl ohabagte mePMygrawth medium for 3-5

@%’s% BY85 W Eé @&El‘&@ UP&?%glteﬁﬁe £8iatibh ANRgad &ﬁé}rkuﬁﬁ'lﬂé methods
her co sacc arl Ve etati v rowt I S
byqublﬁlafpﬂ n&% F’Bﬁ ungf étﬁé?eébktyavehmﬁb%a%ilﬁﬁgpmgmv%fungal
Obhs@a¢iehyy B€ ngéal for rdcOhbihand ;&o@ﬁbt@m dbﬂéﬁﬁhs t he

or or

ila ntous fun host . ce
10165 1o BT Heeoad, i ERa he BB Ri grroxtifns TeBRO O MeeaRp Ao Suction of
pr édfemsabinya filamrentoas syneal Hidscedil, whiei mmlgdest amlti\faeng the filamentous

Tr u%gglch%g?&e%acﬁ)nfp?fqngya nl.{cg%cg 4‘% %(';has EtD (’V?ICB ﬁ[cr aecgd construct
0 r RPPTERY 2 ingclgicaeid segpenge §@@@ur@sth@ﬂefemm pewstde|angiope @r more

t OinirDR KENRALS: a&ﬁﬁ%@r ke de@ifs'iﬂ £8)da, SurdbRrE M ery methods are
Fusayium Hum cola, Micor, Myceliophthora, Neurospora,

PelFLPPIVER thedBeni ci | 1ium , Thielavia, Tol ypocl adi um

[0166]aﬂd Thdf: etk msOfel atest (8 hl@@ﬁﬁ)er mlhlelalcaﬂﬁblﬁﬁﬁruet, waiydhodtyiPrises a

thereof. .In a nent., the

1 e e R e A BT P SRR GIT o piffon sequencets
anfar h@progu@thﬂmcempmhmxpe@SEHMI oftht defehgin in a filamentous fungal
fijareqious fungal host cell is an Acrenmonium In
anot er even nore preferred enbodi nent, the

[0167} i | akBnexuessianrgel ohthstdcteapin may be #thesst FQnhighsr. drefersbly at least
evw% 'HP%h%r Rh&k %Eéf&ﬁbl%‘/rﬂ? QALY higher, EvdnafiBRtRersrabind dast 125%
ce

P B s TBEE Ut i R Ao b RSN Shgsomyarad o wsin

| Sa aud%m atid cbﬂstﬁlftotvlhmh (bveﬁlotrmh@npdf ed enroadeqrenodisa®@nds,a cDNA
t hgegfl | angﬂér%gév que expr §1oncigvell n%&lg%epéﬁ%lgl 12 htat?ea%t 150%,

er even 8 ed e
f i prafesaiily 480 Foumged prhf%étblx: 250%j andandge pre(ﬁ@pbiwéoo%mf the expression

?nfétfgl‘%fbta‘?ﬂ&ﬁwﬁ@{@su%a?ﬁ&rl&@ g?lﬁ @Mu@?mthoﬁtlﬁﬁ mtronI sequence, such as

| ament ous ih? s a Penic
andERBA WBNCEOFRE GPEFSEIOR &Ry ChISRRISWEA LD g]{aﬁbdefensm protein per liter
filamentous fungal host cell is a Thielavia. In

anot her even nore preferred enbodi nent, the
filament ous fungal



host cell is a Tolypocladium |n another even nore
preferred enbodi nent, the fil anentous fungal host cell
WO 2008/0THs£hoderma. I n a nost preferred enbodi NRCIE/EP10h&060695
filamentous fungal host cel2l is an Aspergillus
awanori, Aspergillus foetidus, A s pergillus
| am&lbﬁ}tuﬁon Agiger gi |  us acul eat us, Asper gl I'Tus ni ger or
anot enmbod
10168( P AT s et Sl Pl o PRI RR Ko B 2. 3. 4. or

seintmm sBijemoe(e), p(atmblykindwhoas itttoa ssqaincen), Fusapiclieribly 1, 2 or
Fo | {

o R R L AERSE B2 IR Gk Pt

cr pskaiely ens Bitropsedenean cul norum Fusari um

[0169]E_r a”’hﬂzﬁﬁiﬂéﬁnem%bl&ﬁ{dnﬂ Th ORI O BT cEﬂ}’s@I@Et M BvBRAQITRRMIAses a
usari.um.negundi, ariumreti Cu'& Fusari um

r oBWHT a¢ § Yepeh "s“& BEiAAGHS SR 1S Lo B crably at least
Fusay, imoie ptelf@hlnly aUIEastOhreEu&arm(hsnptelferﬁjﬂilyTahEﬁst(fOldeﬁtroﬂ fequences.
not fheqstil ament ou
0170f et 1k fioR B EERRE, BERbael At TE By B il R hepuce
e. glcodﬁltgsvarthﬁ theonuzipordidreorstrugirdtthemvesn. Brhehdha mdslelc acid

e n&ﬁg{rpa'ﬁ)ntamg Endrk TR %’t?oﬂc %gﬁ{roﬁk%h be %éatédsin ﬁlfferent parts of

Hum col a i nsol ens or Humicol a |anugi nosa. In anot
@F%F%Pred enmbodi ment, the fil anentous fungal host
[0171Fel | Th@ introlYls6q@ienbd(€N@hy inl BcERabhREd sl paft©f eer®@€ensin gene
ment e filapgentous fungal host cell is a

nb
Ie\z/ylé’g‘rc?jdi)ﬁ?‘ﬁfi? cd inlg lum In another nost preferred
enbodi ment, the f'PH??ﬁ‘lﬂééufti@”a oithulagidng s 2

Neur ospora crassa not most prererred
[0172kmbodherdefensinsed thislimeptionos faingarporagsitiniog Yariety ef pharmaceutical
Peer&hia'ﬂbHﬂo? H{e? cHBE Q&Hﬁn%rtrat:> @ﬁ”l\qblle gaﬂf@uia'r' ﬁl%l(igfe?lk'l% of the

(WO 00/ 68401) . anot her nost rred o I ment
t hresgnt mﬁ@%%anfh?rf@gnulh@éﬂnte @hm@etawh%nwmns by combination

t e{?v[tﬁ%f)ﬁﬂo&latt‘ rp}&ﬁﬁﬁééﬁﬁcdl@ﬁdcc tﬁfl@éz&ﬁ@rs@i’f’@ﬂdérﬁ@ Ahd ntaf e
chogﬂzrma cell is a.Trich

T AEO R B HRAIrS 17716 Suar i GG B SORp s such as
Tr iableox] eapyales geselers) prafinles oodeteme, Meamsiefoarﬁmsliﬁ}lomsn sap-

paé)&sﬁ%ﬁ{aﬁarngg&}?ﬁgllﬁﬁ?ﬂcjlntg glsf ﬁncﬁ{i‘%‘ﬂ&%k’ Sio!“&?st 6{%47?]( ofs ers] such, ad-

pr @mreaatraé@n@r&ﬁ@oﬁeﬁ@mns Ghn mc i¢¥ed in ivaﬂtpltsweayhdgdué@g|0ralsbuccal

a ReAt %F"e%téilﬁf inﬁ‘a?&itoﬁ’éal RAPIRARSE ffllﬁbﬁémﬁl rlﬁirﬁbheﬁlogés]admm—
Thi s may Erot ease deficient str

Asﬁg?té‘i’q mgor&mgztgén% on,3Be ARy AR awiurich ﬁ@r Hipisyaigon.
[0173peneThaa&endhgof th@lﬁiveﬁtﬁﬂl cahbeaidsiidigterrdiatondemciontd@thtion with each

429160 CEKERCOR) 15 biseqs: with it Rao\Fpsgmpunds rsg perforin

ceiniti, inflampeatery cugbats, aatibioties, mrcof InAbpenagiciticas dosage forms, the

g%flﬂgszl%dﬁgﬁ)nbé/@rgﬁﬁf}é&fh tso Wefﬁe@ﬂé&utwal O ?,cceptable salts.

n| e fodowingmpthads ang XS LR APl @&@PP]@W gyd qrmél no way
trgRsGlel ptional activator (prtT) as described in WO
168 QZYMES A/'S),. 2001-09-20. js specificall
[0174£o nt Eﬂrp(l)r% RAPHRABS ot 5@@688%@4 bRAshe F‘fd?ﬁ? OFWt ‘i"é‘ﬂ%ﬂauo}é with ap-
[ OfroBtiattukdiriyed foan gengsdespyowaterd, Btadules pt expsbigs, for example, with

i n&)enrv\é t%nra]lga(ﬁﬁt%e%,n s%%ﬁ ag iarc]Eorsanlﬁgnn%L %I(;rnns'?ﬁc’rgh or potato starch; with

binders, such as crystalline cellulose, cellulose derivatives, acacia, corn starch or

gelatins; with disintegrators, such as corn starch, potato starch or sodium car-

boxymethylcellulose; with lubricants, such as talc or magnesium stearate; and if



be nodified in precursor transcripts in order to
produce functional nRNAs. This process of intron
WO 200609464 s known as pre-mRNA splicing. Usual | BCT/BP2006/060695
branchpoi nt sequence of an2kntron is necessary for
intron splicing through the formation of a lariat.
Si gnats, Wit didnise bidlerir@Sdgders dinbB@hing aatntk NEcdeownigad drRiSflavoring
of the intron splice sites. The boundaries of intron
spf§CE sites usual |y have the consensus intron
[0175kequéhe d@e@'fnm&d haGommulathéimo preparatios foextjeawns bedissolving,
re ) I r
nagar pEortemyttif Moty Rhetfi O hERgBtRlaoh b sl ac
estwtabbw qﬂaﬁrtsmlas oillgmyspictie e111§1at1e acuicgﬂyCéséé%p psders of higher
t h@lﬁﬁlaﬁé 8eifld SCRIpNES YW&S1Carfdlif BEsiiel; With s6tB@hiibnl 88UifiRss such as
S' baundar There is al so tron

pr %‘ﬁ%‘?lfé?&‘{% 1§4pnie ARENt, SYPERYIRG AgRle SMAYE mtgc?gg%tﬁ’l Whpikzprs and
whpreserMtives A, C, G or T(prlmarllonr Tin
[0176§accjf“ﬁé 8&% f?s Gc'fQ e? {n%gr)lt on a]% %51% (ii% so orneldlatlon g) be ad-
reference or any cular "HUeT ettt precede
t hmntmte@pllvuacmhelatl@ _T‘hh ee@nsigppanche f@rmelam mt@ msswwedlayceptable
prﬁ%ﬁ@%t@s\ﬁcﬁla Achirdtifitor ?Hl%{hgﬁé %aﬁ@%ﬁtr& )and'th@hke

or T, e nunper O |ntro s that ca I nterrup
[0177h ¢ uﬁvglahler@erﬁe t}lf‘a%@émﬁ cahbomade Bte Gpposikrics by mying Wih a variety

f i ¥Epas&d ich %@&Iﬂﬁ],sﬁ?ing Ibhsesdir MiterisBlub]cEBaB¥E The H¥Rh3IRs &h be ad-

nor e .i ntrons. tribut.ed throughout
PRl R f st LRG ingpo Ty L PERAE Yinifies such as
| ncdsae butatr cnpeesxes enépolsethglene plycolnswhick nlebtcabedly temperature,

pr#/1 Ho‘ﬁdﬂ{edtal?f oM te?)ﬂ% a%flret he gene. Introns may be
era @y ess {ha B si ze, and usually are | ess
[017 81 hanUag@lopggeifarng ioe ofahoyeqid admidistraien sushrs 3poppElixys, and
fi iL@H@rm&l'é%Jy%%rowh&ﬂ@ﬂ&refﬁ%c§ﬁ@ C?@ﬁﬁ%?@xa@lﬁﬂ@\féa%b@(ﬁlful ta-

intron branch 0|nt sequence . X rarel y
applesaoongldabl FS/OI" SHPPYSHIQHe APHHES £ @Fﬁglﬁtermme grwuntof the composition
Se@fitﬁ‘zﬁﬁmg $)hé Qf ﬁi@ﬁSdéﬂ:tﬁ;&@ of ey pI’eQSﬂS Blvgntis 8 ildrig unit dosage forms

en 0|nt31nf| ment o
o R e s R B b ts® s AR R g present
N mszeulhon@n a@Gonposifipn ana stufien ik smnlﬁwatéo,rnoema}rqahec: ot fiwther phar-

f ot R g)%g@aﬁec ]-!epvarl ant in both the Neurospora

crassa an us ni dul ans putatlve consensus
[0179k equéhe sm "ppgt ﬁﬁ@eﬁ&r@ s beticte sefegs taphypicadly discrete units

pr ﬁﬂ@ﬁle"h@ﬁlﬁlth@ d¥Mes %Q%Jﬁfantahﬁ aRRSd] kO s %acfﬁumﬁ&ﬁﬂlteﬁmng a pre-

ectiv aIt ition 7 in
it amied aliBe Rl 8T UheuRvesfipy Cesoiied Tramigpnt sufficient o
po&mﬂu&mﬁe llesiied eBectandsddcation midiha ﬂfﬁﬁﬁa&hﬁctaﬂ:lty dctepoatiddiluent,
?ano élp rv%h10¥ a%‘ﬁ@ ﬂ”chaB fI% hel‘ll.l%ltndoga%I le?fgjfms (% tﬂ? Bxﬁesent invention
a Boi Nt 5 es

anent ous tungi ave Si'm rbranc
at depgod va Itlwrnartp@éartdefﬁmsml ampt dyesidranid tha difest todhet achieged, and the

>a dn'ﬂ&)d arhe@ aeaeiatedt\mﬂh%egfeﬂsmyufé:qfdspl te trends.
hods a Uses 62] I rst aspect, the present

[0180] nvehb¢ Blaﬁrmaefmﬂe seceRiablatsKeiRIenIst SUCh ¥ MeRiglss.fadRyants, carriers or
hogiluca®!, hrc r6QIRravaildtde & tﬁél phislicc MaszEslee qmirﬁat@tmcam laékeptable
nucl Cl?fg const ruct rises . a ﬁor ei %gn Fsuc & diusti
aci“H‘eJéaé?j SRBFLAnCEs, SYcl *ﬁd’ g 2nd byfigringzecy }Cé y adjusting
I ngenrs, steb}_heafr_s ey@ding dgeatd awdrthé ik, aregna&bcd\@llmblam tthe public.
0131 FARIRER Rl ENIRI RN LELE Bof pR SRS irams
f opasikgrva plircd eybjeqtpeadiminksrafion. a(’nemcehéosagmgﬂav bn@sge tablet taken

cefrbm Y% B 8ixGARARaRy Ofr (ﬁ%@ﬁﬁesl%ﬂéﬁge éagyﬁﬁlg be ta‘%gc‘)t téklaﬁ once a day and
defensin in an amoupt of at | east pref erab

200 AIRPE S RPRATEPRLI PSSO opniER P! AEiLte IBgréfi’éP%x gihg tlmsfof%ease effect
of the anount obtai ned when using a nucleic acid

construct wi thout an intron sequence, such as a cDNA
sequence.



[0164] The filamentous fungal host cell may be grown

in YPM growt h nmedium for 3-5 days at 30-35 degrees
w@ioshemeunder suitable agitation. This and ot PEF/EP2006/060695

sui table nmethods for cultivating filamentous fungi are

wel | -known in the art. The filanmentous fungal host

Cein'ay B&}bbﬁﬁledfﬁ)@d:af)@lﬂe meeankitnadissplive duditie@nt Pl values, by capsules

or 091 e R BB RO WANC oy U Bl TS0 controled

deﬁhmswn in a filanmentous fungal host cell, which
I t t I t
[0182]C ncl yhes o‘%‘éiéﬁl'n% grje{ﬁﬁly J@? Cgcéalg)ézfsiﬁ??%%? Ferke V\Er&ﬁ va{‘ﬁ% a ffifitlon of the

ac$R§Ckf@r11§?qﬂ§1@t thegaysrity ebthg symelomiscand dhejsuseepiibH e of the subject to
e nﬁ@@' bffEetd. BenRe emsipRcipie RitfcdSina R H61e pBten MR otHaty. PRferred

SCABIGOF bEGB s RROHBUESLP GO OR Rhe by he ar by a

[ Oy dhecamyamniréforredmeany ie kainessutothy pydlogicalygitaics of a given
a0|q cgnstruct, whi ch conprises a nucleic acid
detensin
sequence encodi ng a defensin peptide and one or nore
[0183] nt r dhe swqidipoeqrsys, asfaglelivenyrvebictegs bhe metodmbintensst. The liposomes

EXRIE thiﬂe ééﬂé%’f tl%ftalt ? 1%%{1 @Ql%h{?er the @onftédtmﬂé ﬁHﬁ‘enh intra-

fungal host cell. e expression | evel
defdhdarly. fhg 1 15%905168 %‘d@@ln@@%iﬁn gw@act Yithethe celly fpr @Rfﬁcwnt time for

I eﬂﬁhﬂﬁ&(@bﬁhﬁl@ mdAB¢ @) Iﬁﬁlﬁfaﬂ{ edtaet ducth Qﬁ%@glaﬂ&o%ndmg agents, and
T oo eBb AR 1 et e G P hpopoived o

hi pieronenyraarieisitratnubipogoracsnuey beé preaaied watnsirified proteins or

‘g“d@&d%&lﬁt 1%8&1%‘%{18&5 8fm@~&]b£a%{ Qe HEREL LS irus B lﬂlfﬁl%n?a virus,

ence expression |e
t hetc dBfedigidnmanpe by a&efuléambnmson@f bmcezfrehmr)ylei@m@lg lipids,
MOfe1uR{ R &FigRik Y)r %@Q%hoﬁﬁqlpms budhra8 f})ﬁé@ﬁ%hﬁfdﬁ%ﬁ'ﬁl@hﬁ&%mammg

expression | evel obtained when using nucl ei ¢ acj d
c ohRIEl M PeioF Ry beappuirat ?roar?lds‘%HEﬂél?réé‘Ch dudiwlesierel, pippgphatidyl
Seﬂmmﬁq@umﬁhmdgmgy&ﬁajQﬂim@q@b |s measured in gram

f f d. [0168
o184f 5" RSB sd bRt B bEECHE BsBed et of tho
i NKARQ orExpoassian I(bﬁ hdpatifis B3yirw4 sudacehnitigenr mmdult rat liver. Co-
Sefueas& §1)0f Iﬁﬁ&faﬁﬁ ﬁ@#lgar;pg?tgm egglm?)hg&i fl}?&ome method. J. biol.

sequence br @Qb%am é3@r3‘§%‘r 5%3&:0@2]092548 intron

seﬂlu RE @ée%j) Bn@ﬂyl tA®HpidPafd Rinadl ConPoEitibA tHRAin] NE&: are
[016 &Hﬁf anot her enpodi nent, .t he nuclelﬁlam
c

corigt ingn APRECPTIAAF S %Wi uyenjeiicy glige madipm where the
S e rsole(isexmﬂldﬁl in gheﬁrad@ efigbiont D&Dt\»\le@lt @Eﬁdeﬁt Alfteﬁﬁltenedﬂ ggitation for

pr ﬁf ?trp%? g gf t1 l.g ST the ?B?a % LPYa %%m water bath,
an r e er a

s efxgmmbest 25[ 4)(1°¢I)e}nd1th1@ cyele rr@m:médum alag(us - lrﬁ)etyn@e The composition is

| 0@1@5 eohitdled i a%bﬂﬁ@’nllen't Flr L of i m B e S P EBE eﬁ!)%ut 1 10 sec. and may

encodi ng part of the ei ¢ aci d const

ruct of
i n\}"eﬂ’tfﬁhéhagIW?érPYt‘f?éteﬁ%l Ehevolemg iz tfm?@tied:'a»hm%aqueous

mﬁl@dﬁlhﬁ @emmy mblre@ﬁng tHa:evouLnﬁé Bﬁ§bcﬁ1@ frobel-hasrt fRlowdd by shaking

diff {10171 t

Bt e 50 BN e el P Hhy T Bhio gy molecuta
deWe@ﬁtmwbzmbsmhlch i s transcribed |nto MRNA.
Phar maceuti ca

thi s inventi o0

] ) =2Ng!
[0185 Phar ﬁ@lCL?SEtllll %l su %Dtrﬂ’lé Bﬂsoﬁ% (fe%nsfng %f ?rp:elﬁ‘xlén@lon m g be formulated
adm ni strati on. artlcu ar | fensin
t heithoghss pharmagaicalby, awﬁ agents éﬁUﬁlm P%%t@r@lqsmvench are Weﬂ known in

phar maceuti cal conpositions by conbination



wi th appropriate, pharmaceutically acceptable carriers
or diluents, and may be fornmulated into preparations
WO p00s0Yi44 semi -solid, liquid or gaseous for nsPCHERINOEE60695
tabl ets, capsul es, powdersz24granul es, ointnents,
creans, foans, solutions, sup positories, injections,

| nmalaanpancugeﬂlys oth@t @Ift@ﬁlaﬂ)@[aea edtQUtHéifageIﬂ@ of Mmedres Mcdude a wide
mnistration ﬁ{et can

ek FRmgShahagh Bty By M pufioffladfde penicitins e
r epdradilling@y entoditialV, atbicalye oixadHaatarbemititlad enfrdlin, ampicillin, etc.;
%ﬁfn co&ﬁhﬁ@tﬁf\@ﬁﬂl b tﬁ—tlgcéa ng'ﬂl}ﬂbi'tgtg rc%éheﬁ?s orins, e.g. cefaclor,
{6 TRvention, t Fensins are dm ¢ _
B el hafoK e inesyalap@uy gic.: PRbagertealss Mgokctantse amino-

i n%ﬂg%m&@ @fhcyRAn&d MaBiottiey; %o&h%ﬁs poly Xk Elﬂfdn@&des
each ot her e used i n conbi nati o

W SO CleraheBisHb S REeg, SPegaiepBieTh FimeRopr:

antzancbmfyblanmtory agents, anti b| otics, etc.) In

har e I f
[0186§ dni g%gl i e¥co i3 ag%‘%%% (l)sro% 4 1, 1%02}1(}19% Hgllyrgr%ecseu 4 a[%oterlcm B,
acewitab b dlusasyns andrreldsot.  onicngarmbtkietngonaret 1@3@@1@40@ and

E"r ﬁuéH]?lﬁ%IYA%ﬁHBk@lﬁﬁc angs ﬁ{c@udeq%&ﬁaz‘{@%tﬂah{ﬂutdl IEi’regtomycm and

For oral prep arat’l ons def'ensi ns can
usBEIB ey RFings ML HEe haticBidedin #loapuftiopof fiealefensins of the

adphivemugSe! ?Omfﬁifé@oﬂ 184, SumBPHELRSSs fagfoR alphs SnRfleukin 12, etc.
[01 87£ 32?1% rl‘eéq:u? &Vgntl%ﬁﬁplﬁﬂ%ﬂ rtdg%cgﬁ)ﬁ(\{ E? %6%38w?1%24x%%%%s 'which should
st astdie;consttuedas fidetisg ths wodpead tier ins¢mioni ne cel | ul ose,

cel l ul ose derivati ves, aca$E corfest arch or
gel ati ns; W|th d| SI nt egr at Xa Sis corn starch,

ota |umca 0 nmet hyl cel . Ios
0158P 0 2 Berhtells Bt BER B e iSRS esg ol teast
i fbagent gchdewi t h d| | uents, buffering agents, npistening
agents, preservatives and Eavori gg ggents. [0175] The
defensins can be fornul ate arations for

[0189][ Nj e ARSIk Yr HiDabMiatEng SUSRENEIRE; &Y sBMHSIiA Mké&gzllus oryzae

hem1n_an agueous_or nonaqueous sol vent, suc

(0190}, e getapPR! B PamfdrX %@lmhg%ﬁ*edoli’% Pradyst %Plilféedafmraﬁa‘f ngsrella
actoNgl ysedyi(SE6), IDENDE fomf hi gher al i phatic acids or

A A TN T A
S u}:wemdomgi iagent Aspeegililséxipydspign agant, as psivaloslyi deseréed i WO
pr 6@/@ i ?66‘@ l)lgs"nZ%] MT$ ﬁ@e fl“ﬁ@ q@%n&foftﬂtﬂee%l'trgﬂ gmheqﬁectasm

can roso ornu
mi @ﬂ@ﬂ@ngéqquﬂnae pﬁm’i\éfraﬁ%was mpdifige b nsing stagdardpe vitro mutagenesis

f OﬁﬂWﬁ@Ewldtﬂ?oHchQ{ ﬁﬁgﬂs‘ 'ékt%@gas@%&%ﬁ&bﬁm%ra%ﬁhk%ﬁ site within the
such as_di chl qrodi fl Uoronet h %&F@?ane nltro en and
t hidtiopy Ehe regpltng m:ﬁf&h@ﬁ@%%% 'wé asgnsed leg\ﬁe%lénce 18 shown

MegkeSSEQ D NO{APOShd @rtegBordyndidxprddgioniplddmad was harhyd p¥IT2647.

h = bl e . .
10191 B35 eBMIERE7 3 B R BREE R P RLA ifyiguaty geseribed
a muWﬁb@/OW9 InHbe Sty plse.tldripdivainal tnayisindmante weed eece reisolated,

vﬁsonc‘\fiﬁpﬁﬁ%h{ne(ﬁ % %Etga%%&eé%%gto%bbb% %l 89€maltose) and

/cal s erature, yet are

so nallyf § Qe a&mﬁl%wqe@ﬁﬁléﬁeéﬁ/m@ Bols A8 previfiuslydisserged in WO

f 0031844020, Pé&onfelof &M&zﬁisf(ﬁrﬂﬂhﬂ@ itifd £rAdURBf PMERsiAProduced appeared
and sus ns nag

oL Bihe ShiniiaiBlenBe R RS RR Rt B8 LN S et maximal
t akevegpedodsly obthmbﬂ ehdanhaso gmhtcon(jdtlommfbt ahms$oraants of A. oryzae

oy GV PSR BBl Bl 1B OO RO R AL e o
unit dosage forms for i njecti on or intravenous

adm ni stration may conprise the defensins of the
pr esent



invention in a conposition as a solution in sterile

wat er, normal saline or another phar maceutically
W@ewep9EH e carrier. [0179] The term "unit doSBGEEP2006/060695

form', as used herein, ref@s to physically discrete

units suitable as unitary dosages for human and ani nal

subj@o8®44@BGh unit containing a pre determ ned

01920 il oI £ B 25 B SRl boF P b e Higher tevels
assioliecttsio thanididtha bektarf miecbiniroadl¢sy taggepbaitd previously analysed in
di W6§/04W9r it%ﬁ?ﬁﬁ b¥& o}?tclh Emna— theat §£ﬁcac£tlaﬁl?&el s%pi%tétﬁ%an%formant

the unit dosa esent 1 nvention

onrepFRSCIgE Al irniwléwal @éﬂﬁﬂ@ﬂ%ﬁmwpd @}tegraﬁwe\tenéreéwlﬂég in gapsiderable
bed@rélfuneaseﬂ,ylaaﬁbét{x»@emafvﬁm&pémmmsasm@heﬂffaveﬁé&s are well
the defensin .in Bost har maceuti cal

]é‘éodflhﬁl ‘E%%Blskﬁt%‘ﬁﬁ ased gp 03 MR &0 }Wﬁﬁt%‘d afe generally
c accrnsereﬁcdab bel Ialcuﬁzﬂaqﬁencaroé thegagkidny mfy@aduaﬂbwst andtthenumber of

DUbl | gssmn P 4% mte rla?t%(ri MGG Ehe%eq‘l leydgg ? Pot cao?n Hare expression also

auxi rary ‘su s 'such” as
bufrberd sigglegemt @f ante@pre@mny qupnmtegmgeda@@nieﬁned locus (see Example
stapilizers, wetting agents and the like, are readily
available to the public. [0181] Typlcal dosages for
system c adm ni stration radﬁxaﬁnpﬁg 1 pg to 100

[0193g]d| I |a per. k wei gegect ) )

(01941 akeTio fcbmpmte\mret@ Suex:xpnem ohed. |0]yza@ rof Bhaétatslnrfﬁ)rn eitﬁﬁsless cDNA
ca sule or_t.ahl .t.aken nce & g¥ and &ontalnln
lefc 1 in

GSSIOH TOm e 1 tron- COH IllIl GHCO Scqu IlCﬁ?g hCSC WEre
ngtEdi
proporti onal 'y er cont ive 1hgr en

Theeatsfaresdrieine aM?T?éﬂB ey (Béo“é@ﬂ%)l amé@%?Zi'ﬂé’[igm\@) respectively,
ma&? .Ellblﬁ‘bf' DR thﬁﬁokﬁﬁ 2 V&n‘iiéﬂ‘tg &0 BaRiH 1VRbAERag rf?éﬁt of a vector

rel ease osnotic pressure

g@eﬁﬁ@O@tpWSﬁrﬁ%Mbhé@ﬁ?sE@fn% ol | ed rel ease. [0182]
Thwo%o&skﬁ kNodeYM@ngsy pPRraci;t e that dose

| eve n var unct | of t pecific.

det é’h@r‘@g CPH‘&“%éC %B?%C?"%f’nlt‘/ﬁﬂe By tgﬁé‘ 8haa¢ HaD gene encoding the

S u€ae@mlnhil ﬁarttqf n@tfat¢ reelustady). €singtachosit dmiefiobes SaL BT e dadivative of

t hja eeg]% WO @/80@5?0(?1%1&%% tdg?e[elogtnbﬁ'{lé art of the
er r or a arere yp

detn@Drﬁenabi f@H@}Dn@h@léfétedﬁ upkdse andrihysribe apifityolp ggow ghingale as

of mﬁ%gél?‘soufcep caf l?éfe@t@ré@f%’l‘ﬁby ﬁo&@log&?ssﬂé&?m&ﬁﬁlon It has been found
physi ol oqlcal pot ency gl ven The

us Mo f?&%f@ﬁ%%ntégel%t@ewn. thig rvxﬂy\ﬁéwnér:@f siagl 6ﬁ%P %B@ts resulting
Of frbﬂlta&diﬁﬂ@é hofﬁbR)gbumsgsWﬁ&r fusdemiititbgiah® ac lelnsa®itd deoccur at a

t.Sit tents.of .
| nioP G SR 51 B g b EEET PR el g PR expression
c opiasotds wierdnarhes PEITRE7F ord pTE8 I, esspedtivaly. Foreakhsi tese

%@%??ﬁgﬁ' Pag gﬁé‘m ghgn&g&d}g%% ﬁ&@{eas%fecteﬁ%ﬁ!g ﬁlgtﬁvn by Southern
of arnpahysis tﬁxﬁ@n&aubawsmglp s@@oﬁ%@e Heeslgeaing plagmidinggrated ﬁomologously

aeﬁ&ﬁ@hﬂamacdsowh@mmw MeriebaiA) Ioﬂz&atﬂa@ﬂomkan&ov%&mmed

I rified elns or
ST ER SR o R et et B iR e BB PR e Bsp g geach of
or thicnfahsfendanty MT2$82-@RE9 wEhﬁgrbwplodSY IPM)as lolescaibyd bis@feund 10 ul
in g;]?anggst flronq cofturlé %Sl\)l\@matalﬁg?ﬁ%e} rarReng (')fd %Sraxé/hh were analysed by

IOI’]IC or zZw erionic
phBé@EaSH)Sjgtls ko hbave. Tlew@smlenlam&u ﬁg)wswpndht\bhelspreb@ among the

no{r %r}ﬁagfé vﬂ?dléarcﬁl la@fm@rd ?eclté(ﬂl&% 1th éﬂ?)uﬁlsbe independent but

ester ol I ne dyl
@ﬁu@ﬂ SUrRY- QH éhq other hap@ ﬂs&fvmk%ﬂt ﬂﬁﬂt &iﬁ‘a‘?’ﬁpﬁ‘és@ﬁ evel in
Ilposones t he procedure described by KATO
Expression of hepatitis B virus surface antigen in
adult rat liver. Cointroduction of DNA and nucl ear
protein by a sinplified |iposone nethod. / . biol.



chem, uaryFebr vol. 266, p. 3361-3364. | SSN
0021-9258. may be used. Briefly, the |ipids and | unen

W@ 09p/0%i464 on cont ai ni ng peptides are conbi ned PCI/EP2006/060695
appropri ate agueous nedi um26éconveni ently a saline
medi um where the total solids will be in the range of
abp1288%6 Q@S@V@ih@bﬁ cOREIQRTYY is AR thdnTh MNFER 821388t (Indidnfles).

10195F ¢ "o ke Pt tn et T Ho s bR 25 ey B decn

thdfsemynd:deb)r &rpEbISe’das‘sayomeaEmampEJLlO tines. The
conposition is then soni catEd for !a ionvenl ent period
of time, generally from ab a . and may be
[0196f urth ﬁére@sgﬂteﬁ%@gl&lyofv&fén@ﬁl' o, c%ﬁiaﬁi% in®roh REMifferent position
expan |ng aqueous nmedium generally

Iume by about from 1-2 fold, foll owed

[0197]oy smalfamlgaartfhn@i@@bf fguenthbs sndasatn@Qdecaéshrowlafn&rfrdrhe g. E. coli and
oration in nol ecul.ar.

i ght
SR8 Tl Rl R Sty Elay S g oo Hocate the
[ OREEQasﬁ@mtrQIsﬂeomrmrnghmls bbing positetdibidshe $dqeercbefeen®lingmature
f i
o hElcbsth Y& Byt ke P”E%“ GRS LBl To do his, mutations
whivers inweduged jn fha dniponr ]ﬁ’é celagin cpepdingsgegneg bmrhéutro mutagenesis

anfesiiff @Ph MuRY §Ré Bein d&ﬁfed%ﬁ]&i@ts n@f pdprie E:ﬁé’ddlﬂgnééhﬁléiﬁe It was
a wi.de var.i et otics, nown in

O Y pessyple %@rs%% tﬁ% IRl a{ﬁ%bbé%%ﬁng ap ﬁgnn%aqﬁ change in the

pegipdl |pbpﬂiﬂeCELe@ETl¢ltamgéd 1o Ma). Mdiddnginb latid ch@ﬁ(@os hbi predicted to
¢ alrn?peal?r: ﬁcl;érla pepr%ldgo Itlr(l)g tacéor("i"l \'Xg' (?IICJE)rlmltnr(])h y us?d ﬁénal prediction

i npmograwr $he swphrdecd ply intren-less dllubdld fecavtaor-ingcBlealagihiengoding
C egédlﬁ%eq?shmln?é AVNGL - the e Qﬁ(ﬂﬁgﬁ npergzllus expression

nonobact ans; COSI des; tetracyc
neRlagnidguas; caflpchp P pol ynyxi ns; suI f onam des;

[01987UI NAhQRE@SH déived @rmh@lelss@ind i@ GMA. 3@ gRicoamylase and constructed

AT 58 SR e S5 g é%sra@éﬁﬁﬁqﬁn% ¥ %énasti bua2 Gsee

poEyampis 1 i?e. g. anmphotericin B, nystatin; 5-flucosyn;
an ' z zol, itraconazol
& @psldas ENGV (D P ZQSL)“ 4 Jpsaeona

and uconaz erc I c drugs |nclude

i sbwpainserteddn il SItesQfmééTde gverrM F2§%hipivhich the intron

Q/tv%vaﬁ?edrfaxse @Aséfeecbﬁl th® 9@@@&@&@& @ﬁé@elqa&ﬂce f @fe thi¥en
defensins of the invention, rferon

t u?ﬁﬁalﬂl@ér%lg?tgsm §RYingichpence O%PMW@g% iSsheyn aég]% ID NO:19.
[0199] 018KlsoTﬂﬁ 1ﬂf@§@ﬁglnalm/1ﬁ6§dnﬂfm ths séc}ﬂtéﬁd’é&fnc&ﬁﬁg? fianed Pl tasin was

e Ty R R R TR e
[ OTB]B]wa@tpemﬁdabalydgfeedteaeg bheflas bst @dbasehsitthainoniemea T to a C.
Co*i'qﬁ F‘%@g ﬁé{j@t‘fﬁtﬁfe‘ﬂfed ?tﬂe%ﬁler ﬁé%?;bMﬁi@@Ze g@é?ﬁ(ﬁz%o in

ression o Intron contal nin
enyBE th@C%@éfU@ﬁ@é OFIﬁHtAE%W§$ Y@Qf@dd)r}’)ﬁfﬁ'@nmlgl@hﬁ seyence of the
36ﬂﬂul@ﬁ caﬁmﬂlag ﬁr&talsnﬁérﬂs@lh 2 é%fwm(wm kidv£8k SEQ ID
r ar y

g@g) nlgrella cDNAll D NOG6 fromWD
4049 (NOVOZYMES A/'S). 2003-05-30. ) was cl oned

[0200] nt oPBRIMAR qﬁﬂmﬂ%u%‘;&@mﬂ@?@o mm/&a‘ttsﬁdrmed?mtp e vineus BECHh 2
degc’e(fectlg ?or rov\g 3!10%440ée ’App?mg BF b@ rans?or%lan?s W, %1 each plasmid

The Seq e Intron asin enco
s ewa@rtweceaﬁdeEﬂEmQ gvash oo ofiPM eéddebyrﬂum erbgvgtFaﬂm:aEQS PAGE gels

Vi b @ g&ﬁeﬁ%ﬂﬁ@i‘t%as evident that the average Plectasin expression level was con-

siderably higher for transformants with the intron containing constructs pMT2899 and



and SOE to introduce a single extra base thereby
creating a restriction site within the intron. The

WO e®aloeidng | ntron-containing (59 bp) Pl ectasi NnPENERWNGIQH0695
sequence is shown as SEQ IB'NG 17. The corresponding
expression plasm d was naned pMr2647. [0191] pMr2647
V\/aﬁMtIQam tempeed iothe iksneaegi dohsisucd Mz[m935£§b2n agnce express1on

R P ol SRS 3. o i
r efostoinafee the egpmmom pasy@ids e M TRROE 120 e@tic neadd basetl ex@¥ssion
ba%c?or%ﬂtv@cpﬁo gﬁ ﬁl&%ﬁ@ed gpgvef ih @aél\ﬁ;)leli) S’J;ﬂe resulting

[ es were an S as
de@ﬁ}fﬁt%@@ nlzﬁnv@ wgﬁmwl ZQWnémMT?é’% correspondmg to

tr f?‘MSIfZ@% %%)Qm@ 900f re@[%e%ﬁtf ﬂMﬂ’tQQﬂUm were transforrned
ar e e .S en | €S o_cons era
E‘ffh ggggftfvﬁﬁ{oé@ E‘éB’?r[f/S E FeaPoviedy g’lxaIBP %ber of

Obtrﬂnsﬁﬁdlaumd&fre td’iﬁﬂﬂe(gfdi\bh&h efathel trhmsﬁ@tm;afuons The transformants were
en rg)s fnoor n?ﬁ]{/ls In?]lIsPAern tfa%tg Tl ISBS g g@j? L e%bc tvggl fr% iy {Hisdcase itis
( sele\\msahatohmmyssm[ncq‘@}s hl\@hldréogtév mtmln eeitaitieg tdnstructs
N@\?{%@Oi RN ?Qﬁ@fmhﬁﬁ ‘I"tﬂpF‘c?rtﬁﬂ%fbﬁnﬁ{té’@/ﬁﬁ%hé“é&@&ﬁct pMT2901. It

el s of Plectasin

| NGNS (@S PEPVERDY GYOREISESASHEA WRSh {ranshanyaniscre idpegst single copy
0318 but tromheapbriknoe teaRijolify dﬂtﬂ@laté E@&ct@cﬁﬁfﬁhsformants in this set

acet ani de . sel ect ed. tyransf or mant

i nGf %ﬂulﬂfaﬁhofﬂ’péﬂ £ SIEStSOBN TR A é,p ci?né%qggatlon does occur.
r eSwbtttangformarmtowsictelcateld as d&;ﬁéwnmne@sralms fpr edatisof pMT2901

Del e M AU RIS AN IR (§aal§élﬁfi’rzié4§%9d MT2949), and

rences are occur 1 n sys

onpMdR90b kg ME28cod ha330n, and are general ly
[0201 FONSEASY £ dudiRifREich SONSAIHENGEaRE dbierok ANEAB-2949 (see Example
|nt egration | ocus and the nunber of expression plasmnd
grated. It was therefore decided to conpare
expr ession also froma sin an expression
vector integrated at a def gtn'e%——@%g(see Exanpl e 2).
[0202 Ex anmilaeny:tifi®d BB]S Ax s @xastieonofdtlcdafiepeids in As Biuglphlzaes fer-
or%ﬁ%ﬁ‘tﬁuéﬁ om defined single copy integrants [0194] To

ectly the expression in A oryzae of
[0203]3| ectawi rlialfhﬂopﬁlyqimaé Antikosly cemppted egargPussicdRlcktagith athmdirect

' n&drﬂ[%b"ti@lQQ'E@I@A Richs R SRS IeirRaNe %’él&hﬁin&ﬁ% a0 J&@%@rmentatmn
were transferred from pMr2548 (see WO 03/

pMBrg T his baredf assagdp pdag ProceHrg gpReEALY qppi ip Sty
Basthbunkbef a §ivag prindis/peetideh givBamidt akalsefuhaisestn @éncated.

ect ed on pJa 3 kb see Exanple 3 in WO
10204361 8he BRI RRR i s Rlned 5°°) B 00T Gas
[0205E ont aPlestafior- aglefensini descrdrelyn PR apahd;atmh WOd)3M44049.z ae
[02061:” ab. ﬁ%‘ﬁ/laﬁ[‘ﬁo&)ﬁbﬁ% @ﬁlc(\cﬁtew‘ D3Jsshprt of nitrate

gﬂ straln such as JalL507, a
[0207b|er| vEP¢ Vecrepvel AlaoMNyncebatramBpe/®)i n WO 03/ 008575)

[ozoSEont ?Sﬁlrr[llﬂulﬁ ptaevldslt am%crtt thi. %opqr1t53ﬁ§ 05% ni ng gtelﬂet a
unc Oona | I uc S us e aptlity 0
[0209% r ow bW erit %(E{MEEQ%, % %&ﬁ?@go&c an be restored
[0210pnl y- BLecdaambagﬁu&bbecpoWoldnalambody {(Ndhasylmegn found
[0211]t hat_mDst, & ?ﬁ%‘ébl[fﬁ? ijﬁoggﬁ gﬂ«;/%ﬂz# fq};ﬁbs YRk, ar €

ndeed sing e cop resu rom’a single

[0212honot Eg’tﬁjgluerlb@slydvéio (Kléalldﬂéliﬂkt 6ateg®aﬁ$%))at the ni aD
[0213?' te §ﬁ’1ﬁﬁffccé&d f}MERdKO‘@%E nbl: qq}dﬁ@ﬁoo%he intron-|ess
tron-caontail ning pJaL485 derived expression
[0214]pl asrrPE§ Rér'e- Akited pMr2777 and pMr2836, respectively.
For each of these plasmds 4 transfornmants of A
oryzae JalL507 were sel ected and shown by Sout hern




analysis to contain a single copy of the transform ng
pl asm d i ntegrated honol ogously at the niaD | ocus. The
wW@RrWaBTAcHeri ved A. oryzae transformants were PEITEPE2006/060695
MIr2882- 2885 and the pMr283esderi ved transfornmants were
Mr2886-2889. Each of the transformants Mr2882-2889
wes € gr ogwo @MNa(fM as descri bed above and 10 nL sanpl es
from cull\é?éegi(;ﬁlper natants after 3 and after 7 days of
growt h wefeé ysed by PAGE SDS gel s as above. The
resul t cl.@égll‘gzkﬁ’ﬁl;ty\s very little spread anong the
t ransfor @% Mipd). each plasmi d (as expected since
t hey shoul'd®be i ndependent but identical strains). On
[0215 he oBinskingdwéfer:tPBS 2&iShenmitkhat t he expression | evel

[0216%%%&&3%% %ﬁ_ffélit: 'F’BGQ0.0@WT@&%{ Itg) i's hit gher lthaltﬂ in

- n - . i ve_Pl ectasin

[0217] gy er DilpHioq h&fedéé]gg’ é?@%’é‘é‘l ’6‘!}112!\%’95?‘2?2’8@92 ave al so
[0218peenBdeflgrundiledd hyd seriaER ISR dsiays ¢fsdufedaotk evedd pre-incubated
Ex%ﬂﬁ'lﬁo%pg)gﬂ%@naf Q?i%%&s?ddigx’&gr ot %‘L.n?c b0 for DO ac
genes contarnng i rom at o aitrerent position ands or

di foosr enipeiatire.ghedeGamples Terd @aiskdrtegtte Plactasipf ire-codted plates

se i | A [ : :
SRS 65 5 48000 S e o

co . . '
exHpes § hewr Peehages at joomjgaIpgaiirghpungd an atas detegted using a
Pl @&ba®ir antiBod9 NS WireinArhkbin AR Y) HRi e M@ at dhestR6bdn T TMB Plus).

B e So B SRR NG SEue i oBSE R 450
mutvaich aesiitee irea timatiomdmeedofi antibbdy bindingn- | ess Pl ect asin
: , ’ A L ti ,
02195 SRR it L RBRIE Bt S0t e
endibiong made aedeseribed bynds nemuiacpuersDay eOtéo Kentbnddkic e

[0220f he Misthletdich® My dé@béiRM JFAnBFbEBIRAd &S ihE veliBRERs ifht B8 plete
(Leul. 7 chan ). .This am no aci

mg&aj pe%t i.de g]?d to Al a
chBing@ei(@hiiton b gnidhady to ynknay feraenyption byapihag @ccurred; whereas
f umakin@iin aleAtd thehMir&beaR|psansedf Bihihiadn Py &idiceimipetitor

pr ans. .The sequen f.the intran-|es .UN
ok fmepRid BER. Bbdrng s sTuieR Slilsupe sounts
SE@iludNiEoth8); thathecre aeeded po imdhibigS 0% pé thgi Hihdisg exthe @sds.dfhe results
pl i.0: I [ ' I:
P B e AT Rty RO Bl Al PO B L M measured
c oS {qruieRIaHOR SR 10 intro VT 2HA2.MEREE0 MF Bivicind MT2885). The
Pl RsikChrd M3 th Bdlal 55 bp SnaBl - Pvu2 (see Exanple 1
[ n 03104457 ( OZYMES A/S). 2003-12-18. ). was :
[02211 ns\e/\ﬁ){l%EFSP]rtFSt & | USE1E GG OB B SENRH T %)LIHHWQ‘Q%XP“’*SSI"H
I Nlewdlls Gdtréahed iordboon3 36 olvéie ick preskidrolebds bbaiict &gl usingtgbre
pr rientation The sequence of the intron
coér)f?ngf“ﬁ‘ﬁ%é”%ﬂ %eué 4sin encodi ng sequence of pMI2899 is
[0222khown as SEQ ID NO 19. [0199] Also, the intron
orirghiagl |y present in the sequence encodi ng mature
Pl ectasin was made synthetically such that it could
l'ilkew gRirdie moved quigreBBl - PVURASRERAE  Thi S\ WRsge yield
passi ble only by altering the |ast but two bases of
the intren from aMT2882ad4y.7 Th| s i nti66h was al so 100
trlansferred to the MuN site pf pMr2898 to g|ve
PNT2900 in whi ch MME2ESrflact iptron dP¥entatipn was
verified by sequenei 4 2{1 sefjuence t he
i Nt ron-contai ni hg, ect 881 n epcodi ng sequencg of
pMT2900 is sho AITHRQ, by NO RO. 91




[ 0200] Pl asm ds pMr2898, 2899 and 2900 were

transfornmed into A oryzae BECh 2 selecting for growth
Wo@eoaoeedi de. Approxi mately 20 transfornmant s RT/BEPBaEI60695

plasm d were tw ce reisol aked and grown on YPM as

descri bed above. From SDS PAGE gels of the

supernatants it| wagrekedgnty that thesgyerage Pl ect agag
exjpression | eve|] was con sidergably higher for

trlansf oraants W t MT2887, @iy DN font ai B6AY consfructs
pNT2899 andpMr2900 conpared to|the intron-I|esp
canst ruct pMr28ps MEHH8 da}ST nce expréd@ion |epels

bet ween i ndi vi dual g} sel ect eg @ransf of mant s
vary WdEIy, it &d’ to| trans % t he ekpression
cassettes of MT2898 1@@@@450 the ni aD Jased expressi ofy
vector derived from pJaL485 as| descri bed abovge in
Exanpl e 2. The [esulMiTagd7Zexpressi on pbasm ds ere
pNT2901, pMr290p, and MI'2903 rorresponding tp
pNT2898, +pMr289p andV 00, respectgﬁ%ely. pMr290 331
1-2903 re transf og\rﬁg Jito the ni a%%ef ectiye host
JalL507, as describe ove in anpl & A nuhber of

D

[0223Iransfor mants were rei sol ated for each of the

ransformati ons. The transformants were grown on YPM
and supernatants run on SDE rample!s as above. Al so
inthis case it is obV| ous t at e expreSS| on | evel

[0224]S h|L_L QXDIEES: ! 11 SHEOGEN1 pwwzgoz

[ozzs]an d pMEZ&R dnbamng *cDm fr@fn Edr@ﬂﬁﬁz @mma&mm\aab chifi€r identified and

struct. pMr2901. proven by Sout hern
@[‘F ngwaéﬁlamﬁgr@f%ﬂrga‘fg e? ﬂ%leed singl e copy
[ nDKgI(meOﬁ)mbiJ(N(f)Vm\ﬁ\x{ES rA/Snee the majority of
n| I &aﬁfﬁ%ﬁg ll\ﬁﬁ Bﬁqihtgrc?ﬁg %g@gfg?%lﬁ él{ R' 5,¥§€?ettP %Bre(igg a&ﬁfe Eurocin
i nd@fgmsam pmﬁldgdé@r@@é@ rncremgtlmrean@s%@mmﬁls apexpaession construct

sel SflifR Ak %&Bﬁﬁ‘@ BNA@Eéé]Y@nc%t(ﬁféld@n(g Vo iBAEH) Q\fas E’IME@ 901
stral ns 46 and stral ns

[0226 4 WM@)DNMBO% K og8's Oégw yﬁhgremfzé B@néﬁétW%%f)thOd for
[ OgRpdrafibd &AugudnthdhicadNANAPproRimatBSOMmowESeabisk DNABvas used

for MI'2946- | e 4 [0202]
foeDP A B e R R AR by IR s vy el ds i n
[0227]AspePgmletAs oryz.ae fer mentations [0203] Using rabbit
oly j f
R L TR N S I AL S R AR
[0229% o eBtlmﬁﬁBe yields in Aspergillus oryzae fernentation
[0230Pr Ot METTENICHAGPE ACA RAGAVA ¢ AGEH THEAGETA @ (SRS HY ND:22)
enerally applied to quantify anmounts of a given
[0231gr ot ei n/ peptide, given that an anti serum has been
[0232penel@pedles [oD 28xA] pribhe W lusehinngs el reddtidh vehsnd) The amseahng

"l g LR 33o S5 Dse AyAE DR RE, e
Pl atteta{ duiiccyclatweraoin usk@ahe I parfdi2igi]Fideliso BCKI SmsmeGRoche)

Pl @ﬁ@P@N#%@duc@@tas di%@sted %@cﬁ KSBJHHI £19122§(11 whr%iﬁ'cm oY thé‘overhangs
powd no. 15363. 0500) 09] - Tween

ommm byche PCRdmmegs 2Télf814g6@swe§ run[qm agarpﬁf‘e&ftl 48¢ A band of
S p%ﬁﬂr&tlﬁlafe%bb(m bPehy bRl TEOtsbRedybah e Ziy aes Jrito BadH 1-Xhol

= 1E%§te(¥mplfw%tl\/ﬁ§%gs¢ﬁ ]l;‘])éa ;}l@g@@?{i&/ﬁgéw Q@Aégmd transformed

Cainto Aocali MI390} selecting for leucine prototrophy. The BamH1-Xhol insert was

4:"

sequenced and shown to encode the prepro-Eurocin sequence corresponding to the
cDNA previously characterized (see PCT/DK2005/000725 or SEQ ID NO:3), but also



[0213] - Sulfuric acid (MERCK, Cat. no.:

1.00731.1000). [0214] - PBS, pH 7.2, 1L:8.00 g Nadl ,
WO2@0/09746C1 , 1.04 g K HPO , 0.32 g KH2PO4; [ 02HGI/EP2006/060695

Bl ocking buffer: PBS, 2 % 8kimmlk; [0216] - Washing

buffer: PBS, 0.05% Tween 20; [0217] - Dilution buffer:

PB&nthﬁgYWSKﬂthn@ehﬁenc@s 851 PanlvisesnséDresh&til8ly. Bhd &dguynce and

ted ng, s fold dil ut.i e .
or Sructirgar Behadia | npLitsgrs ol nShE BANGEP bR Aspersitius
anéipbadioniphasdiid nontaininguhé ewscrt Ypeonamed pARDéR f or 2
our t
(02332 ByE20US UL LR A. GREDE BIAT UL 1y Bxample 1, and
Wi 2@1 trgnsforpgnte Wk sdisclated arahffrmé@tﬁ‘@l @fam Ipjampla g Sﬂp@m@@ts were

ushii@y Al 06 SO diAikS EQ deséiﬁ’l%@l abol@Ws ArBEHRAY | AR cXRAMents

tenperature, bound a ody et ect n
s eWBH Iy mads ‘PSHW“(S s é‘ﬁwﬁ? EB’EHCP Ce&!\-[lga%a ‘%jn“d‘l’r"*ss“’n plasmid
t hpMGaQBfe(seaE&hthp]ﬁQgcﬁrPC(TvmzﬂDﬁVQ@OUBet ection of
ec ound. an
1023403 o BE PG G e S fohe SN CEGRHLG TN b on
c ueangaining gnndtivetipMahe alyyicldea ﬁ@]tmmthandgtmmsmmhng to Eurocin in
%Qé’on Bl éq@r e washed using washing buffer, and
stance di | t Ions made as descri bed by the
[0235 }mn uﬂ"g@ﬁ@p@pntﬁ bagedyor t]p@wgﬁtrégl}tamfmpmlc construct pMT2945 were

| né it @ty S00- Noo%eifel@et dx@iesdion dVicl BOEYcd MitAdhd Radsh@mants

0 ing (inhibition) of
an{)qsﬁgag}q{e&ﬂﬁ‘é RﬂnR\C Wﬁtbg?l on broth has occurred;
wher eas nmaxi mum absor bance gual s absence of

[0236£nh| biti on by the corrpetlt HRampte ¢ ferrrentatl on
r ot O VI ‘:,;‘ @ e P& AR ': wlls
[0237Em3 Uﬁéq%eﬁgé Arfdl r%gfé lgﬁ%t}ﬁéaenttﬁﬁkox\/vﬁ{oﬁﬁlgﬁgﬁﬁg (ItHQIM ?Fﬂfﬁég) may be

results a
depArEedaut e#htnrféﬂms o dhglateapet ordacally en geprppigr Bsingthegvell-known

r GHMMEFJ fYeel Pa Wi labld SofiR @@ PabkhobY THESUIRAL Adrkion iOHMMER 2.3.2
% n@ i nt r2§5 (Mr2882, 288 MIr2884 and Mr2885).
ThEOPSAUPRL 2803 shown in Table 1. [0221] The results
[02385 howThd BMMdyprofiesn giag drebmdresitiran tie: vedbkaown RBANhdatabase. The

I n&{rﬁ&lt Vétjg%n ?&Pﬁgﬁ/{?’ié) o, Ftloﬁlv %)\%Ifﬂg}ag @E@f e]‘?otltl 911\@19@1% an?(‘l%qJ/AM are

e expression | eve
c om\swlalal@tf@r all e pderi phatrasms f1oop.2] Wﬂ@lbngton qlty in St. Louis

Ex
oA SenddieE ﬂ%edg%ﬁ (iﬁ?cgﬁz@fa@% RiSESIOMOuHRhRRSE Dl QD)

A defensin
(0239} ¢ ol TELAUSTY YN ASIdeicalenss- qmsfraég}an rq0§&ﬁfq gaor%%f& the

t hplidefignsiaPMas Raikd, fenathdadis equexap heldfedbin@cording to the

2005/ K 125.. (gNO\/OZYI\/ES A/S) --. ; or SEQID NO 3).
I]eéxpressed in A oryzae to give the active

Eur 00| n RefcesisibetpeptBeteDelensiof,decession nnmbea $EOQH ;

)
teﬁgr SZﬁ lol?ngfgh%@m% nce?%%ﬁl C;f}B%éb‘ﬁ'aé . U&éss18f?ﬂﬁ béP P§00879

malle. Defensin_1 or ¢ ammahan defensin”, access1on nurnber F00323
. Defensin_2 or “Arthropod defensin”, accession number: PF01097;
. Gamma-thionin or “Gamma-thionins family”, accession number: PFO0304.

[0240] An amino acid sequence belongs to a PFAM family, according to the present
invention, if it generates an E-value which is greater than 0.1, and a score which is
larger or equal to zero, when the PFAM database is used online, or when the hmmpfam
program (from the HMMER software package) is used locally.

[0241] When the sequence analysis is carried out locally using the "hmmpfam" program, it



[0226] Genomic DNA from E. anstel odam was prepared
using a standard nethod for preparation of funga
W@ewoiY6DONA. Approxi mately 50 ng of genom c DMNAT/BR2)06/060695
used as tenplate in a PCR Beaction with the foll ow ng
primers. [0227] Primer A: [0228]
FgZEZF&%g BCAGT AICADGAABMIKATSE6 i [eSBQ Be WBAM Matabase. Two
r

L r@%@%@&r&&&% r el 1R Hes 29§ "Xxx_fs b’

[ O% 1gca] @3321]33 (Gxpihltesnohe edbh fpnilyyeThavarsakas e thtalrofaen profiles
%ﬁhéﬁﬁ%%% LML R ed JNgcaNneal i ng tenperature was
rees SIUS andiexten3|on at 72 degrees Cel sius
0242} or I eferen rofilgs anydic uspd gulivigedllys oigemed (gpendsdn dnte leingle
Exﬁ%ﬁ% (k@i a"_téﬁ%hitély— tREProB &t &M@@Pﬁl@l} tha_trt%uﬁﬁ% narned e.g.

prp ested wi th BamH and
e‘FI g Wﬁﬂ@s ARG Ry AY S‘i%@“‘?ﬁ‘c‘éﬂ@ %%Vafu?ﬁél%y using the
d| @ﬁlﬁ)ﬁ&/lﬂ@ﬁ)ﬂﬁlﬂﬂl(ﬂlﬂleﬁ 2% agarose gel and a band of
ppr 09 . I S0l at The i sol ated band

0243 ﬁmnﬁ?&ﬁ Egﬁo ]ﬁ¥¥ﬁﬁﬁﬁ%ﬁu%Fgg¥?ed plasm d pMr2786
[0244] see Ehatmﬂ ‘sequente PUT] DA005/DORT @By amehot achsiqoenredn any of the

' nfo?m%ts rg&J}%hle/HW%leSﬁf\mERQth&%fe Cd @P%‘eﬂe prototrophy.

sert was sequenced and shown to

[0245 bnc oHéh% fF@“‘p’fSé?ﬁg%r— EHaylita Z%@ggé)ﬁ@éldé]éﬁ Ewajysnnigisater han 0.1, the

PR RYd @ldgbiceGhatechah h@@@dlﬁ &€the present invention.

[omf o W?ﬁ%@@‘%@aﬁ%&& B bagt S ospectively.

ThBAﬂHﬂﬂAﬂCeThaHﬁsmPnnmuEﬁmﬂkmﬂhﬁﬂﬁ&nﬁhw%hn@ndm&ﬁrmynanuvoL
ergillus expression plasmd
Fﬁ%g%g%éQ#gﬁyéb ﬁbzu%namsd pMr2945. [0233]
pNW2945 was transforned into A oryzae BECh2 as
described in Exanple 1, and 20 transformants were
rei solated and fernented as in Exanple 1. Supernatants
were anal yzed on SDS gels al so as descri bed above. As
previously, parallel experinents were also made usi ng
transformants with the Eurocin cDNA based expression
pl asm d pMr2935 (see Exanple 2 of PCT/ DK2005/000725).
[0234] The transformants based on the cDNA construct
pMI2935 and the intron containing construct pMr2945
all yielded distinct bands corresponding to Eurocin in
size on the SDS gels. [0235] Transformants based on
the intron contai ning genom c construct pMr2945 were
estimated to yield 300-400% of the expression |evel
obtained with the transformants based on the cDNA
construct pMr2935. Exanple 6 [0236] Using the HWM
files fromthe PFAM database to id entify a defensin
[ 0237] Sequence anal ysis using hidden mar kov nodel
profiles (HW profiles) nay be carried out either
online on the Internet or locally on a conputer using
the wel |l -known HMVER freely avail abl e software
package. The current version is HWER 2.3.2 from
Cct ober 2003. [0238] The HW profiles may be obtai ned
fromthe well-known PFAM dat abase. The current version
is PFAM 16. 0 from Novenber 2004. Both HMVER and PFAM
are



avai |l abl e for all conputer platforns frome.g.

Washi ngton University in St. Louis (USA), School of
wok@ooORed (http: // pfamwist!. edu and PCT/EP2006/060695

http://hmer.wistl.edu). [6239] If a query am no acid

sequence, or a fragnent thereof, belongs to one of the

follow ng five PFAM fam I@%igflSe am no aci d sequence

is a defensin according t resent invention:

[0001 Ef ensiReRehdn i fllﬁﬁ‘érﬁo@q{lw h@st acelfli C&)ﬁﬁﬁisﬁl %E‘?J acid construct,

Def ensi n_propep or . fensin
accessWéﬁ hpypigisract tg%wmeeff‘éﬁsfpﬁﬂgn yicl @%ﬁﬂé?qvgﬂce encoding
defensaaefenmmssnmm@mbﬁron RECOR2E). DefenS| n_2 or

“Art hr ssion, nu 03,097;

R ?ﬁolg%g lg?fsd%%in‘}mq}lﬁ BAMREPE S n%%s hOSt ccession
[0003hunber ThPkQ@BO4us xR dd)] ofAnlaiand, rvduetusdlngﬂ]sgevgdba rhedrongspergillus

to a PEAM @iy Ly, according to the present invention,

i f nerates an E-value which is greater than 0.1,
[0004hnd a glé"o]il@t gl efrrnyeng el Jaimsdr3.eicasin the dedensin ipag ainhagefensin,

PFAM d@ét@@é’f‘éﬁslﬂl Shétd @efeR§ih ] A@wropdd dM@RInt iRediBRLSMor plant

progra gf rom the HWER sof t war e package) is used

| ocal | S€I°1s441] When the sequence analysis is carried
[0005put | oTld host bl oftarybee Sfhetmipfsand, vaticlg isaapakilé oSproducing the defensin

eSS DL R RAPLEPRL 8 ML LML R i
" xxX_| eonisirngt Wlt}mugdlmmabn§@fm€0¢ﬁes and "xxx_fs. hmt for

[0006] ocal ﬁ‘?ﬁ‘étﬁ&@ﬁ)r Qec’éﬁfbmdn?%ntoﬁﬁctﬂﬁr@ alerdnldf ib %‘ﬂlﬁﬁﬂ%ntoﬂ_shﬁhgal host
makes a total of ten he five f [ies

ment i offéll Wéltfé\}ecluw&g}vaqrﬂ%% ftléﬁﬁ‘e‘ﬁ%% fungdl lwaveﬂéowaamg a

i ndi vi gluddit Ycid @bndufict) SthidhanpRACIad]) cd)r[’shﬂctaco‘ﬁipﬂ@bﬁa nuclelc acid
profile smgate@t rofiles are

fil es)sef] eice & Eﬂddng) g ; t&i?l&)egtlée ad@fo&ﬁglr Noge fatron '&equence(s) and
query @noveingchaddegirepaptidean then be eval uated by

[00073Si ng ?ﬁeemgﬁ’ll %Wclggn Gonnay t}& ﬁ?‘a&e&‘g{é:ﬂl i‘HiE’Jt @Eﬂ iskn Aspergillus

ensl n. hmm sequénce_
sequehﬂﬁécefﬂle is afilewith the query am no aC|d

[0008F€qUENTR: nR(HAD Y)f @lfalrﬁ hewﬁaemhaAgﬁ&g%s B&4 b istdnea SoWNERus niger
sof twar e pack Z}Q‘Lclf the score is |larger or
equal ?rd“i’é’fgé ’(SOO"QWW fretlhe E-value is greater than

[00090. 1, g e algioy oﬁﬁmmea@ bldnﬁ@ﬁwzewnerehﬂha deiteﬁﬁmss dh alpha defensin,
accor I in nt i 0 46 PEAM
cot abakd? el hdl SR Gp B Rrerpiiaite WialpApjan
Pr ot ei deféimm.| i es Dat abase. Nucl eic acids res., ary

[0010{J anu V'ﬁle m@&lod Bf alg);'cﬁé opi]:ﬁ’iilms 6 §%gﬁ9ésuﬂtgﬁi§]%rgh§ét{5{h of the defensin

0001] A reconb anment ous %m
conpr i ¥ e\ﬁlganép%@ﬁ dileashb3090 ebHhsamaunt ohipiped whe peng a nucleic acid

acid cwiﬁtxﬁaafgtmmgﬁ?ﬁ s@qtfeﬁéeelj gn nucleic aci d
[Ooniequen é coO Chfd"g a erensi n. an one. Oor

equen 3914 $RRSURGl tVhicly qomyrisg %\P‘fﬁl%c a%ﬂusﬁ‘ﬁlelnge

an As pﬁrogding lasiemsm meplille arfd@23)r nidre mftsﬁmeseqmdnlce(s) fi@sinproving
cel | of [ n er.gi I

Asper gl I(f\%c;%n{ogrnsazng é\ﬂﬁg& onﬁe?ﬁl o%d%%n Yz ahogﬁént&fsl fun%al host

anyoneCQﬂf claims 1-3, wherein the defenS| n is an al pha

[0012]:i ef ensif, u QIR 19N hEeir B h@an‘i’éﬁft(ﬁfg?hﬁgal 864 REP RO Aspergillus
def enS}Il(;‘lStCél{‘lseCt fenS| n or p ant def ensi n.

[0013] The use of claim 12, wherein the Aspergillus host cell is an Aspergillus niger or
Aspergillus oryzae host cell.

[0014] The use of anyone of claims 11-13, wherein the defensin is an alpha defensin,



[ 0005] The host cell of anyone of clains 1-4, which is
capabl e of producing the defensin in an anpbunt of at
WO es9I7460% of the anpunt obtai ned when usi ng BCTEER1086/@60695

acid construct w thout an Bdtron sequence. [0006] A
nmet hod for reconbi nant production of a defensin in a
fil amerdtousichdimgndta dehsis edrihroptai debensing Indéte slefensin or plant
cultivitin%%the filamentous fungal host cel
conpri I HY™S nucl eic acid construct, which nucleic

[0015hci d cBimstseuwd anporprfickéss aldcivbércinabe dxgegicarce! of the defensin
encodi ﬂ% Ia& 5%% ﬁl ﬁérrb édqg u@fﬂg Clef acr[ﬁ)&ﬁlsgﬂct,trv&ﬁch does not
sequence(s 63 and ecove I'ng the nS|n
[0007]ﬂxmﬁwﬁ@ﬂW@HﬁUEQWﬂ§Pn16 wherein the fllanentous
fungal host cell is an Aspergillus host cell [0008]
The nmethod of claim 7, wherein the Aspergillus host
cell is an Aspergillus niger or Aspergillus oryzae
host cell. [0009] The nethod of anyone of clains 6-8,
wherein the defensin is an al pha defensin, beta
defensin, theta defensin, arthropod defensin, insect
defensin or plant defensin. [0010] The mnethod of
anyone of clainms 6-9, which results in production of
the defensin in an anmount of at |east 150% of the
anount obtai ned when using a nucleic acid construct
wi thout an intron sequence. [001 1] Use of a nucleic
acid construct, which conprises a nucleic acid
sequence encodi ng a defensin peptide and one or nore
i ntron sequence(s), for inproving the reconbi nant
expression |l evel of the defensin in a filamentous
fungal host cell. [0012] The use of claim11l, wherein

the filamentous fungal host cell is an Aspergillus
host cell [0013] The use of claim 12, wherein the
Aspergillus host cell is an Aspergillus niger or
Aspergillus oryzae host cell. [0014] The use of anyone

of clainms 11-13, wherein the defensin is an al pha

def ensi n, beta defensin, theta defensin, arthropod
defensin, insect defensin or plant defensin. The use
of anyone of clainms 11-14, wherein the expression

| evel of the defensin is at |east 50% hi gher conpared
to using a nucleic acid construct which does not
conprise an intron sequence.



