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antim crobial peptid S R no acid
aﬁquence:[ Oggg]s;] C X ﬁ@%ﬁ@?& &égﬁhﬁt%%zuf [ oogls]
erein represents m no_ aci preferably
Xt=Y, F, A R I, S, T, Héi_f&;w preferably

[0031 1 Sf'fle deferinQof Be iBYRROATY &iyRheLSI8HLY, 63591&0 féc@% ni¥ed by a person
pr.eferably £? re res nts.

noxdsl B +h@faélraéﬂae§fm&m£ééf i RGP RER i g SoTo
determine if an antimicrobial peptide is a defensin according to thc invention, the
amino acid sequence is preferably compared with the hidden markov model profiles
(HMM profifes) of the well-known PFAM database (see Example 6).

[0032] The defensinsg may belong to the alpha-defensin class, the beta-defensin class, the
theta-defensin class, the arthropod delensin class, the insect defensin class, the plant
defensin class.

[0033] The defensins may also be synthetic defensins sharing the characteristic features of
any of the defensin classes.

[0034] In an embodiment, the amino acid sequence of a defensin according to the invention
comprises 4, 5, 6, 7, 8, 9, or 10 cysteine residues, preferably 6, 7, 8, 9, or 10 cysteine
residues, more preferably 6, 8, or 10 cysteine residues, and most preferably 6 or 8

cysteine residues.



preferably X =Z -Z -Z -Z , wherein 21234 [0041]Z
represents any amno acid; preferably Z =R, T or K;
nore preferably Z=-R, [0042] Z represents any am no
acid; preferably Z =R I, & K 2 [0043]Z represents
any anmno acid; preferably Z--R P or G 33 [0044]Z
[0035] epr Eﬁﬁgiés SDE@RING thchGledbutRFEAR rnafmen 1% Daenﬁnqmlm (human

44 004
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r epl-pﬁre-ﬂix@maﬂplseamldfmsam\dandnheﬁ&feﬁm;hg/@%k;!slﬁd irLP@'i[‘ aﬁ)hcatlons

| ORA b 8 YSRPR 2o a0Y LS AP SiBhay 2 <R

represents any am no

preflerably Z =R, G P or T; nore preferably Z R or
33%0 @0@5@9&@@@%@39@%1@@}’ am no acid; 4 [0050]Z

represents any amno acid;, 5 [0051!2 represents an

am \ﬁ]@c]gléged}ereby incorporated by reference; or

[0036]

[6037]
[0038]
[6039]

[0055]
[0056]

hose set forth in the mature amino
acid sequences of SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8§, SEQ
ID NO:10, SEQ ID NO:12, SEQ ID NO:14 and SEQ ID NO:16 - or amino acid
sequences which are at least 60%, preferably 70%, more preferably 80%, even more
preferably 90%, and most preferably 95% identical to these sequences. A defensin
according to the invention may furthermore comprise one or more chemical modi-
fications compared to these amino acid sequences.

Alpha-defensins may be defined as antimicrobial peptides comprising the amino
acid sequence:

C—XI—C—XZ—C-Xg—C—X4—C-C

- wherein

X 1r(-:pr(-:sents 1 amino acid; preferably Xle, F, A RIS, T,Hor V; more
preferably leY, F, A or R; even more preferably Xle or F; most preferably Xle;

X ,represents 4 or 5 amino acids; preferably X2 represents 4 amino acids; more
preferably XZ:ZI—ZZ-Z3—24, wherein

Z Tepresents any amino acid; preferably Z :R T or K; more preferably leR;

Z represents any amino acid; preferably Z =R, LT, K;

Z represents any amino acid; preferably Z =R, P or (3;

24 represents any amino acid; preferably Z4MG AorR;

X 3represents 9 amino acids; preferably X3:Zl-22—23-24—25—26—27-6-28, wherein

ZZl represents any amino acid; preferably ZFK, LorR;

Zq represents any amino acid; preferably ZG:R, F, A, SorG;

Z; represents any amino acid; preferably Z;:R, G, P or T; more preferably ZS:R or
G;

Z4 represents any amino acid; Z4-:_E or Y; preferably ZfE;

ZS represents any amino acid; preferably ZSIR, HorS;

Z6 represents any amino acid; preferably ZG:R, MorL;

Z7 represents any amino acid; preferably ZT::N, S,Yorl;

Z8 represents any amino acid; preferably ZS:T, S,YorA;

X ,represents 9 amino acids; preferably X4=ZI—ZZ~Z3—Z¢—ZS—Z6—ZV-ZE—ZQ, wherein

Z1 represents any amino acid; preferably 21:R orI;

Z_ represents any amino acid; preferably Z =K, 1, Y, ForlL;



6 [0052]Z represents any amno acid; 7 [0053]Z
represents any am no acid; [0054] X represents 9 am no
acids; 4 [0055]Z represents any am no acid; [0056]Z
represents any amno acid; 7 Z=E or Y; preferably Z 44
preferably Z5=R, Hor S; preferably Z6=R, Mor L;

[0057PT ef 21 @Ble¥erdla an§n02(m@’fzpzrlzfer Bigfef@bﬂ{)/figg al, S Yor

A, preferably 412 3 4 56 789
{0058bref%;r§ewe§eriqmaém@w f@rvfér ng?%r}‘ .Y, For L

[0059] 0052'] 73 fe@@ﬂ@ﬁ@ﬁt@n@ﬁ@&dﬁ;ﬁfeﬁ@abapz %R grigf erably Z= G N,
Z represe a cl

10060 r of %QSB{(’@G[’% E,lt‘t_\é’ an'y'n% I;lglﬂr pr&%ra%ly Eﬁ— I?E', ﬂf? Vaor Ig,

[0061] Z7 represents any amino acid; preferably ZT:Y, W,HorF;

[0062]

[0063] Z9 represents any amino acid; preferably ZQ:L, For R; more preferably ngL or F.

[0064]

ZB represents any amino acid; preferably ZB:T, RorA;

Beta-defensing may be defined as antimicrobial peptides comprising the amino acid

sequence:
[0065] C—XI-C—XZ—C—X3—C-X4—C—C
[0066] - wherein
[0067] X Irepres.ents 6 amino acids; preferably XI:ZI—ZE—ZB-Z4-ZS—ZG, wherein
[0068] Z represents any amino acid; preferably Z :R Vork;
[0069] Z represents any amino acid; preferably Z =R, I, KorQ;
[GO70] Z represents any amino acid; preferably Z —N or S;
[0071] Z4 represents any amino acid; preferably Z4 G, KorR;
[0072] Z5 represents any amino acid; preferably ZS:G;
[0073] Zﬁ represents any amino acid; preferably Zﬁ:Q, LVorF;
[0074] X ,Tepresents 3 or 4 amino acids; preferably X2 represents 4 amino acids; more

preferably X?:ZE—Z;Z?'-ZH wherein
0075
0076

Z represents any amino acid; preferably Z ﬂL V,[,HorA;

Z represents any amino acid; preferably Z “"P orY;

o)
<
~]
~]

Z represents any amino acid; preferably Z =S, I, Nor G;

o
o
=3
oo

ZZ; represents any amino acid; preferably Z4-R AorS;
X 3re];)resc-:nts O amino acids; preferably X3:Z[—27—23—24—25—Zﬁ-Z;ZSWZg, wherein
Z represents any amino acid; preferably Z =P;

—t

Z represents any amino acid; preferably Z =G,LRorP;

]
o
<O
(o

Z4 represents any amino acid; preferably Z4 T,MorY;

Z5 represents any amino acid; preferably ZszR or K;

26 represents any amino acid; preferably ZﬁzQ orl;

Z7 represents any amino acid; preferably szl or Q;
0087
0088

[0089

[6090] Z represents any amino acid; preferably Z =Y,F, GorL;

[0091}] Z represents any amino acid; prelerably Z =G,H,P,LL,RorT;

[0092] Z represents any amino acid; preferably Z _G PorR;

ZS represents any amino acid; preferably Zg*—“S;

[0075]
[0076]
[0077]
[0078]
[0079]
[0080]
[0081]
[0082] Z represents any amino acid; preterably? WY N,P,R,ForH;
[0083]
[6084]
[6085]
[0086]
[0087]
[0088]
]

29 represents any amino acid; preferably ZQ:T;
X ,represents 6 amino acids; preferably XfZ{Za'Z{Z’JZ{ZJ wherein



[0059] Z represents any am no acid; preferably Z =R or

L; 55 [0060] Z represents any am no acid; preferably Z=
I, L, M Vor R 66 [0061] Z represents any am no aci d;
preferably Z =Y, W Hor Fg8 77 [0062] Z represents any

am no acid; preferably Z =T, Ror A [0063]Z

[0093]" EPr2SeftkSndihy 3RiMP B8 HefeROBI BLROPYR ZG0k Q;F OF R
nore ‘preferably Z z-.-

]
L or. F, "9 064] Bet a- def ensi ns
[0094]may %éeﬁé?qnﬁé@yé@%%qlﬁ%im?fﬁﬁbgﬂ% p%’ge 8e:onpri si ng
[0095]t1 ggﬁrﬁg%tgse@mi aﬂm%&aqmeme,:préfeﬂesj] %:K. -GX-CGX-CGX-CGC
.- wherein 06/7] X r.e nts.6 anm no. aci e
Iov of bisagretopsihl B R b One i SR SR B e BTG A mino

r epidesgmrse:any am no acid; preferably Z =R, V or L;

(0096

009 S oy Saont s any ammo acid:®
[0098]pr efe¥lely Z =N or S; 33 [0071]Z represents any ami no
[00991aci dx RESERRAY.-V6 dnmGaclisor R 44 [0072] Z represents
{OIQG]any %‘Trgpges%%{sd}; anﬁ’i%g fagird:?;%rgferzabfy%{?mzl—ZO—ZS, wherein

[0101] Z1 represents any amino acid; preferably Z;:AlorHH;

[0102] Zq represents any amino acid; preferably ZQ:A or R;

[0103] Z; represents any amino acid; preferably Z;:H;

10104] X 3represents 9-11 amino acids;

(0105 X 4replresents; 4-10 amino acids;

]

[0106] X 5replresents 1 amino acid; preferably XS:V, T.LH, K, NorL.

f0107] In an embodiment, the defensin of the invention 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 Acremoniwm, Aspergillus, Aureobasidium, Cryptococcus, Filibasidium,
Fusarium, Humicola, Magnaporthe, Mucor, Myceliophthora, Neocallimastix,
Neurospora, Paecilomyces, Peniciilium, 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, Succharomyces 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 orvzae, Fusariwn baciridioides,

Fusarium cerealis, Fusarium crookwellense, Fusarium culmorum, Fusarium



55 [0073] Z represents any am no acid; preferably Z =Q
I, Vor F, 66 [0074] X.-represents 3 or 4 am no aci ds;
preferably X represents 4 am no acids; nore 2

pref erabl ywherein [0075] Z pepresents any am no aci d;
preferably Z =L, V, I, Hor A [0076]Z represents any

a@ﬁﬁrzr@eﬁ?ﬁn f@fs@ﬁzﬁﬁ %Wzrilmam—ﬁ m@zhqu he?@fcﬁp@@tz'ﬂ Basarium ne undi,
Ogy,r esents any a no .acli

r
‘FSQFZ’ My %Wjé' S8/t s“SﬁW”aTFﬁ%‘g” o (of usaﬁf”élf { 819%} %r“ia mFQT :
0 fsaSsbuéﬁlz wﬁzogﬂ_@l}ﬁimr ﬂpd‘c@ﬁ&ﬂtbﬁ FOsatinmporoirdsioides of L&ﬁ&bbay

. ég%téerwrg ng Vztg}ﬁ{ogg%&tg CF us*sr%ﬂzzé}ngbq%g ec%’o‘%ﬂ()%’ﬁaf“m venenatum,
r elidnes el isscdms, BnnivolelonaginpueMerathighd, M ellophRoox thermophila,

Eoﬁégbéoé‘f Prrl_algsstzg g&@%@éﬁn %U?:j lﬁgigﬂi TREBH %rﬁlbﬂw% zénwx T hoderma

, F or S any am no_ acid
p rl@fngyggbﬂ"yclfz)dﬁrma Wrapfizcz(wn{ Mlszcbrlg,e%éﬁt@wg?@fzmza viride

angdnghedici d; preferably Z =R or K; 55

[0112] Tt will be understood that for the aforementioned species, the invention en-

compasses both the perfect and imperfect states, and other taxonomic equivalents, e.g.,
anamorphs, regardless of the species name by which they are known. Those skilled in

the art will readily recognize the identity of appropriate equivalents.

[0113] Strains of these species are readily accessible to the public in a number of culture

collections, such as the American Type Culture Collection (ATCC), Deutsche
Sammlung von Mikroorganismen und Zellkulturen GmbH (DSM), Centraalbureau
Voor Schimmelcultures (CBS), and Agricultural Research Service Patent Culture
Collection, Northern Regional Research Center (NRRL).

[0114] Furthermore, such defensins may be identified and obtained from other sources

[0115]

including microorganisms isolated from nature (e.g., soil, composts, water, efc.) using
the above-mentioned probes. Techniques for isolating microorganisms from naturat
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.

).

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 defensing
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




[0085] Z represents any am no acid; preferably Z =Q or

66 [0086] Z represents any am no acid; preferably Z
or Q 77 [0087]Z represents any am no aci d;

preferably Z=S; [0088] Z represents any am no* aci d;.
preferably Z =T; 99 [0089] X represents 6 am no aci ds;

[o116]Pr ef g Eéén?ﬁnv&ltrog atsb relétes o pAlynii@kietdhadhl 2nglcbti@bsequence

[ 0090 resents a am no aci d, preferably ZF, G or
WT@%gTF %‘ @% W¥§65H§mﬁﬁﬁno aci d; preferably

[01 I?]Z Cf,xalﬂaplﬁ of lsuckﬁncﬂynufleoﬁlﬂékﬂﬁﬁﬂd& dpr &8 eot ISmagtytoatiiomodisclosed in

a‘:‘[L pr%g:gtg(é ?g}d %%g éjr?)agﬁfchfre %%eta mg%%% A bé%&i? ﬁ%@t S

[01 18][ 009141] aprelepee swhodmanty ﬂ@munk@ofa@ﬁ @qu@ceﬁ%ﬂeaﬁirgh ig SE{) IOANO:1,

[0119]

[0120]

[0121]

pr@%r ag\fi§3%9@§%§%®%g 9B0ANKEANDOALEEO ID NO:11, SEQ ID

Insect déf ensi ns may

de¥ ﬁ)nle’»dbr QR NR:EY hfapr%%ﬂrw&ég% qu@fﬁ)@ef%@ SRborment,
aghé nS@EHMRIBGEJuence is the mature defensin coding region of SEQ ID NO:1, SEQ

1D NQO:3, SEQ 1D NO:5, SEQ 1D NO:7, SEQ 1D NO:9, SEQ ID NO:11, SEQ ID
NO:13 or SEQ ID NO:15. The present invention also encompasses nucleotide
sequences which encode a defensin having the amino acid sequence of SEQ ID NO:2,
SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO:10, SEQ ID NO:12, SEQ
ID NO:14 or SEQ ID NO:16, or the mature defensin thereof, which differ from 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 TD NO:13 or SEQ ID NO:15 by virtue of the degeneracy of the genetic
code.

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 delensins 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 (LLCR), 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.

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 {east 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.

Modification of a nucleotide sequence encoding a defensin of the invention may be



[0097]CGX -CX -CX -CX -CX -C 12345 [0098] - wherein
[0099] X represents 5-16 ami no acids; [0100] X
represents 3 amino acids; preferably X =-2 -2 -Z ,
wherein 22123 [0101] Zt repriesents any am no acid;
preferably Z =A or H, [0102] Z represents any am no
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NGB 3 SEHQHANS, T1Q Ry Génd0 TGO, SEQ ID

pUNOOﬁGSEQfIﬂ N@ 1P QSR I NeM k. Qn a siﬂﬁk@qﬁdﬁ'&mheﬁgﬂf&inﬂﬁﬁ by in-
erEI I, Vel source

ro ﬁf ¢ n Connﬁ ﬁ W .t % 4
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he nuc r e .
L Podet R T LS pPERR AR B O bR AR R D8 RS oy in
f rtoeduation vfemc@@ud@ whsstugem \ehrghl eyt eecrede] Lo gl fiftgrent amino acid
[ O.s:le Q%rr%e def; %gg%hé}apées& o (cF REEL ot'i(fé‘é%ﬂédtl?c[bn”?éé be Ford et al.,

def en nore pre era )é a yeast défensin
s ul: | pBrogeicknpeadon e Géiarge &s95-B i
[0122j5a0 ch %@Wﬁ%re@@t%%%%&h%ﬁﬁﬁwi fich \fﬁiishﬁwoﬂs can be made

e%ﬁ@@; ﬂle §%ﬁ}ﬁn5é§1tlgglrt§é§ Lﬁ %ﬁiﬂlﬂ.ﬂtfl n@plt&gluﬁil P@P %sult in an active

Audcgazas iAchitiol acid Gesygrico eaeatidl $g thEtat$wny elrthe dtfemmii @ind therefore
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ora nyces
Scihi tlzmgh)suﬂuatﬁt mtetht@atﬁé mpdagsnesTher alanigrasrenring Thitadeacdis(sce, e.g.,

TobyRecdadi 440 wells, Toss RegRFBuadeh@N$od%). Tn the latter technique,
mutations are introduced at every positively charged residue in the molecule, and the
resultant mutant molecules are tested for antimicrobial activity to identify amino acid
residues that are critical to 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 er al., 1992, FEBS Letfers 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:3, SEQ ID NO:7, SEQ ID NO:9, SEQ ID
NO:11, SEQ ID NO:13 or SEQ ID NO:15, (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
NQO:11, SEQ ID NO:13 or SEQ ID NO:15, or (iii) a complementary strand of (1) or (i1);

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



[0110]In a preferred aspect, the defensinis a
Saccharonyces carl sbergensts, Sac- charonyces
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sses bath the perfect %1 qgfrfect st ates, and
ot HT Uikles edif s ealag%;aﬂ%mié eCogtrol seAUCRSPH hs |
[01261 ega[l\cﬁ(fb}&mcmbuﬂd‘lﬁlcs@@g laeisfanaine{ lriy: inbdntion iegybeananipulated in a
<oty & v9 Bk 'Jm%dfor &pnps%m% ol Y deberds R Mo REAUP S

t he approprrate equiva
[ oacﬂym}c&qtldﬂ rsge@fenctdwm tg ge mseeloa o pegelor panbe dsyiablecor

t onéé@?sa%ﬁ%pbﬁdlhg oﬁtﬂelé&BFeEsx% V&%xt PheieERi %&}é{&%émfﬁﬁgh

I can” Type ture l ection
Demigewéeos&ﬁﬁfﬁﬂuea@s vEhzing Rffcembgeﬁ | Bfénmgihigds are well known in the
Zehd kul turen GrbH (DSND Cent r aal bur eau Voor

chi | cul tures and Agricul tur Resea

1012755y FBEcpio O B e < TGETT G, PR LR SRRt ARsipotce

Resmacmie vdact BredoNRRE] by h 0dd4bFliotdxprennorof p«ﬂhnuc}eolide

de e d Al

CEL AR AR PR AI QR A Nefripion

( eccgltroi syjupnces mmgﬁgd;a[ﬁ@heeqxpr@gl@n pf &]§|dﬁ&n§lﬁe'rhe promoter may be
abgyen ERkiHe Q&ﬂeﬁc%ﬁ% sh-%%h{]hn%é%tﬁﬁltoﬁﬂrachﬁ@)l ﬁtth@ﬁost cell of choice

m croor gani snms from na abitats a in

R L o bl e

si sidodlne\exGacediani BPindragaenae ipd peptidePbidhdrihbrdiogoof or heterologous

an Hﬁ?h ﬂg&goorganisn1 Once a pol ynucl eoti de sequence

ef ensin has been detected with the o
[01 28b rob E(ca;t)lplcﬂi hiesypiably pumhetotsifdedicating hei tenkaipgign of thel ke acid

bycclﬂ{s L& bp@lc&f{spﬂ' 19\‘7%%0}9@6 £ ﬂ%a%e%td{‘@ lfuné‘\[‘ﬁ’(‘lw cdifalk tf)‘i’étﬁotcrs

I nar
Nbpleé@pd\from Baicess fa J‘LWEEﬁiléwSo?’yéWérn% dﬂzﬂase R’@eq"taucw miehet

Sp ﬁflprzlﬁh 6[*@!:?1&8(,L aboy -2k %z gp ¥ 88 fral l]%ﬁz@am[yﬁ@é\l ABHIFR30R&r acid
%FWS@ en3|ns of resent gyentlon al.so
|n

St e BHe B AL (PO RS (slad),
I nRYlAhbﬁihco’iﬁm“@M Ihp&kef ﬁf)ﬁzlrgtlluSo#yﬂ@&ﬂkz&inetphﬁcmetﬁﬂmglﬂm oryzae
t hg*ogg pgos'g\g%t ésogleba ]g é'%wsgeﬁgzﬁus mﬁulafgsczg: tabmg% IB L‘isamun VeREnamm
nuengotglesidesgBie 80/66900, Iﬁarzrzumwenmle@f)ﬂn@n @DW§6900)
anot her defensin to a nucl eoti de sequence (or a

portion thereof) of the present invention. Techni ques

for producing fusion defensins are known in the art,

and include ligating the codi ng sequences encodi ng the
defensins so that they are in frame and that

expression of the fused delensin is under control of

the sane pronDter(s) and tern1nator Nuclelc ACId

o o T = T L, . o o I



[0117] Exanpl es of such pol ynucl eoti des incl ude, but
are not limted to, those disclosed in PCT application
WD 99/53053, which are hereby incorporated by
reference. [0118]1n a prefsrred enbodi ment, the

nucl eoti de sequence is set forth in SEQID NO 1, SEQ

| O NG velr&dalnbh tﬂ@rﬁ VﬁE@OB@Q@@ ¥ usa%ﬁ@ d Mr@ irypER ikl

i er@Wﬁ?eo&% |9E/ 05%%‘25,@101&: élfiréc} ifegffz gﬁlg se ?‘ ﬁ.é)e erma reesei
nugdiebiboh g&oReql gnieRodesmb h&sﬁ&ﬁldﬁgum&&ﬂs i[’nc]&mﬂdnmg reesei en-

f 1. SEQ LD /NO 3, ] :
| R Rise B e ks TS o e o
SEzlbaNGe 19, TAtledpreswase! endoghtcaoase M, Joichorkomnp agsseisxylanase I,
n uﬁrlz&%lquf% r%?%'rl QGRS M Ugthhc?d}%gg ?ee%‘ez%%ta%%%@dzﬁ@vds REELL as the

am no aci'd sequence
sé@ﬁﬂ@pwmteswnbgdmét@ PYQEQ}eFﬁf‘P@ﬂl‘DESHSE@f ﬂﬁ?%@l@z niger
SERuiR 14n @k eiFH@A 1 6ry-0F tridie pn&plse i@efeens); and mutant,
theruerofz{\}@é1 S fferSP?ﬂré?rﬁ gQ I D I\IOI}%SEQ I D NG 3,
séé‘qcri‘iefi@ {%1%%55 Ferka" D N0 9, SEQ ID NO 11,
[0129]SEQ TH2 dﬂ@troﬂ&qﬁdincSE@ylaﬂhoM@d shfialily tabgctipgoroferhimator sequence, a
d es%gﬂffeng:g I%%éggﬂl%é(h %{r g gﬁ)Sg%Sei? lé)ctglq alL: Qﬁlﬂ%gc% } gﬂ gﬁl%g% '![TﬁHZEgr sequence
deif epsiably dinsek ol 31 terhings al the andeﬁmk;l smnp@mcsztim@ﬁhe defensin.
f rg ) AERARIGE M is ?Jn%ﬂ@ FAtd oR hEEtQ‘Eli%@%icé)&a?be used in the present
I nation thereo A oning of the polynucleotides
eri@lé“éﬂiﬁ’ﬁ t he def ensins of the invention from such

[01 aO]genOPﬂef%m@&Werﬁﬁiﬁht&ﬁ f@fﬁm@&m@ Rngal hotl}bellgSmia@)btahﬁdeﬂﬁid} the genes

nmer ase n act on
S ORE AT 6355 LR YIRS ARfet gt afeOAR Rt o weities
f rradment smthviahints hattede, stspegt/iusali g draftharghsosiBee, aml Husarivm
In - A Quide to Met hods and
J]’\'Twporf"”qﬁp Slﬁjlgiggjmtg ress, New York. O her nucleic
[0131]aci dTlafmﬂnlml @gﬂ@r@n Hmydkiﬁ@dlﬁrae%ﬂi@!ﬁi@ feader seivcise Fcipaitignslated region
r €3G PRNALGRY id i r%@ﬁ%g: f@Pttfén‘éﬁih@ﬁi be FIRNRAET ol Tﬂ@le@&&-@:qucnce is

and nucl eoti de seqguence- based fication é&lﬁ 8??1
meSPEFRLUNRIE (e T SPryHTRS A 819 @@?0%98%0@%& ipg Bim dgfensin.
StAR Raddr s&We@bé thanis fdspiefigiih thehosRetudepbiee maniba used in the
Crassogt re Mesobut htts or another or rel ated
%H’ M hus, for exanple, may be an allelic or
[0132]s pecheﬁaméﬂaaamts fof filamenides Bmgalrhoshadid aregpbragddoimomfihe grnes for

nu X ] [ 0

PGP SR RS Q1SR T R A YL Rt

V\his@ﬁeﬂﬁ@\/e a degree of identity to the mature defensin
[o133codi ige &%%PQ:@ 8eRb lelo@aek%acﬁyad@%@au& i@:é’me% halce operably

11, S
NGl gséqquﬁww@? ryEleRs g R ql%&flbed is
| erasdgn%%bynm Bospeaf aradibnal at addqaﬁ;tadl‘ﬁ)@émermméues to tramcrlbed

e FRRS Aot Rty ARk iE RS SR ALARM Y B L 88 ccli Bt tnoice

90y b@/mdnmﬂr@ pesefienapitipnat | east 95% and nost
refer 2 t .
[01’%4% Blahlo Ijljt%% al:lglﬁﬁzglo% cf% ﬁge@ fbt Mialﬁ@ﬂi[oglg 511 GOl Bells are obtained

fensin a dlflcalon
of frem e geast faad seagilen é‘éyféﬁ éé% gy %ﬁéﬁ@@ﬁ%fﬂ&éﬁe\% u-

| nuRRtyIR8 A‘S@yrﬁ&m rﬂ&gﬁf&%ﬂﬁdﬁl&ic $yehaSy, FuB@SHs o@fsporum trypsin-
defenS| ns SMAam' Iar to.the defensin. The

hh PratgBet Hersy ’éﬁ T’” hagluegsilagef ensin refers to

[0135hon Tiad ¢ondol seqoenia mnayregscf lmmngﬂ pehgledetimgsegion Taesedes for an

de%ﬁﬁ?a@ﬁ sgdien é dltd rd 6% theS d%ﬁﬁ()?quﬁﬂ%%rfg(ac%é’m aﬁg%gag the

ararichili @fcmmmém!bs ctlh atsecgiﬁttﬁifyepathmays pae bt end stdh¢ cadiyg sequence

thernostability, pH optinmum or the like. The variant

sequence may be constructed on the basis of the

nucl eoti de sequence presented as the defensin encoding

region of SEQID NO 1, SEQID NO 3, SEQ ID NG5, SEQ

IDNO7, SEQID NG9, SEQID NGO 11, SEQID NO 13 or

SEQ ED I\IO 15 e.g., a subsequence thereof and/or by

o g, R 4 a




NO 11, SEQID NO 13 or SEQID NGO 15, or (iii) a

. conplenentary strand of (i) or (ii); or allelic
vari ants and subsequences thereof (Sanbrook et al.
1989, supra), as defined 12 herein. [0124] The present
invention also relates to pol ynucl eoti des obtai ned by

(@) Mc'léé)'ﬂéé E@]u@n&%&&l 1%(‘:1’@1!&1},05011%& undery cbﬁ«‘.ﬂé cdiel ﬁé@lon

medi um hj Y rlngenc dlt
WES LY hlioiwé %ﬁ@%%é@%ﬁ%@ fgaréﬁ %ﬁi bgRuE Metpieoding region
S egluen eR:ocaethakeesled BefSEQ. |G valy, HEQR bkl NOhS codiifkequence

: %‘1%%0511'%&8 8 gggg@cpﬁgﬁi@% %reg]f)fll\ﬁhl%}hlé ’%C%ﬁ%& tl\@(fucé)r%]%:n se%ence_

c Ofttedoredgh dignaBpEHdD chOng ,regﬁEthijN@qBJ,re(SE@aﬂelﬁld\@d'ﬁ}g sequence

S :
@g&%otﬁ@w\@ys%gﬁnpa Ng | | EE&C%C%LJI?\Q n%nnalgggg%ugfaeﬁpthéﬁ)rmgn
(isjengt peritidy codingl ragdn mavsigpbnigridne theywRrirdisnagpeptide coding

PaLYiaHE 6QL} @enhiMrk Gher8NGOseRe defBRliy PRREVEE aAAMbRd peptide
Aci d Constructs

ant|n1crob|aI§§H{|V|t NUdiﬁ fah
CPIBETREOP POLEITF B\ PIPETT s &derse B10¢8° e ife| Rifivay of a host
acncd of QRSitd Way e QKN iR frgscat m@bmrmcl eoti de encoding a

ent I on
10136 mor SRR T oL e e EREGF ol RSP RAR o2 gre
t rsegrmbmpmge sedjug mgeons mbaimdiftaibthe deost focdbergildepryzae TAKA

t .
PSR CALERLLP SRyl SOt 2 ey
mfwﬁf W&%ﬁeb§Pﬁﬂﬁlﬁ mwwaﬂ@dHirﬁu@l%zﬁq’ erscelplagmpad fymicola
FW@H&Q@NEQ@aﬁxpreSSIOH of the defensin. Nhnlpulatlon
of t cl eotide’s nce rlor
101371 P oAy S, bR RS TRt b b Sces Lo 0 o 57
dgpeNd: nghieh eh&tﬁe@&@ﬂitﬁ&ﬁdﬁﬂ)ﬁS v c33osf. SEThED Nz hntwgleesidéor to 60 of

madi yhRGBINONEI SOl L 48 SEAERCES WLE LESIPINO 4 pucleotides 1 10
[ O] SHAR 2 btk 50*111@16@1@@@:@1%3%@@@ moaﬁbpb@ﬁQg{)é\IO 6; nu-
Pr QERES 1 gé*'@fn 119 N@@'\&géﬂ Q%oag%ﬁf&%%ldéhmtb i1%f SEQID

reco%l e % cel | or expressi on of
pANQ i aneentidge Lén E% af PgQAP NP Enehigh ghcodp éW‘FR/"@ﬁ't’Sl éfyto-1of
T@a@ 110 NTh:€0; Iﬁ@%ﬁﬁé‘sel @q%t@ D ATs CT vpich@naddeq@iitb atids -22

ek bOegﬁgﬁ@?‘i@@ﬁé\E@ 138 highRspdgamine

v\/mcecl%vo -2hows of ISEEEY Npt 14 rq)ahudcmudts fl yo b4 of BeQHPSNOCIS] which
Ofenggc?é zﬁl%nb Q&gk’ diﬂg gld% g?g TphHNgat ed, and hybri d
i ned fron1genes encodi
[ 0138}ext rﬂquumaﬁeqwncr: mawa@@l el pppgRdidy peging 65@$0fbllht1 es foran

hopphe Q&H%ccﬁfcn&@é&ﬁ@n@@ of the alnthd BN ROSES @ﬁél&pcpnde The resuitant
[ 0128] Ex e sui tab pronoters for directi

t rRehgERt ‘éﬁ ISEROWP 2 A @fqmapép%dea(er 8 Zzélaﬁ%qﬂrla Spae G?SCF
prgsedlt pdpfive ot geﬁékallﬂ irdchivd ﬁm&ﬂh Gy sofiwengdlo hastureettive

e.pro ters ai ne faor rgil l,us
SR RN T
pr;ﬂbmlmaapede Adpergidplids caviigeregivautnabe ditphed foyl the ggnes for
Asﬁc? A%Hi?h snilﬁﬁfnc g)%tg%sg g@gtf baclcﬂnf? s%"?ylisar%ﬁtral IOlﬁflSC (nprT), Sac-
ergll us ni l'us awanor |
( glf?apgms CRhier @W@@ ALpHA- écwé@r hlp@tgléw"ﬁ@ﬁ@ﬂ gim i&?spf@lcyklé@ and Myce-

al ﬂ@lmrr]/{b% BlALEAR R ;ae%%pee(fvgol%m%%@} yzae triose

pho ate_ i sonerase, i1 1us nidulans a
[0139]Fy s bt AFFAFER® ASRCE Yy H“eéﬂwﬁ’e@&g 1%%@%@%%%@% 165 of SEQ
Fm@wamneﬁedwmnﬁm héld{ \AD t@OI SBSEQ)ID NG3; Euxﬁacmﬂem 61 to 144

m ﬂ? Hé)# &%&h( %lgg&%%%g %%%15 78#? ! 'Pr DE ﬁ%}?ﬁ@w Nficleotides 61

r godléD o SEQ-1 NOos vHimbepcdficiaptive asida-3deskpl SEQ ID NO:6; or nu-
cel | obi ohydrol ase I, Trichodenna reesei endogl ucanase

I, Trichodertna reesei en- doglucanase H, Trichodernta
reesei endogl ucanase IH, Trichodenna reese

endogl ucanase |V, Trichodenna reesei endogl ucanase V,
Trichodenna reesei xylanase |, Trichodenna reese

xylanase II Trlchodenna reesel beta xyI03|dase as

o " ARIA S a2 T o a1



for Aspergillus oryzae TAKA anyl ase, Aspergillus niger

gl ucoanyl ase, Aspergillus nidulans anthranil ate

synt hase, Aspergillus niger al pha-glucosidase, and

Fusar han oxysporunz trypsifs-|i ke protease. [0131] The
control sequence may al so be a suitable |eader

s [
R e e A A A
sdeifee is operably linked to the 5 terminus of the

[0140]nucl WekicdRSQHME RERIRNEA @wp@pﬁ&&e@eﬁem@ ipPosc AR aﬂee@ﬂﬁé tenmnus
rrd3uen e th t .is functional ost cell of choi.

G HICIHRPHES Bgton; 1F|P%Sﬁ't1‘? Texige 3 Bpigp é‘?ri“%’&“s of a
I qaxﬂﬁre@uﬂ@zmdf thé algﬁeﬂtp@pﬁdef apigals fuiionedhésa t@the aabb@icn@thus of
or Aspergilltts oryzae TAKA anyl ase
tg Bé)egﬂg ?%s nidttlans triose phosphate isonerase.
[0141] [ 0 13T3}n‘5{y|@lso(bntd|esjrdbi;zetq@éﬁ cegutniyry ab@engrs vehich allow the regulation of
p t f |
F oy R R S oL s g fAlcs o
WHEEHAtORhERLCMs A EPFDBRICh Lause R 8N By De 13enhigste twned on or

cedft inassnsd @nadhekRcad e rg@icymleﬁ@@ DRSS @y 9&35&1&6 of a
tratﬁcrlbed MRNA

| at
Oy Ghatoane R BR YT ROk RS HEDS Rt fe tac, rac,
[ mnﬁh@; @reces@ndy sicme eintyieas, thf A8 ﬂrs&eﬁmm‘r(é,dLl system may be used. In
Iligrglggtlgée{ &t | OEhcsledglggroﬁ n[]ﬁfé afn%}’la Ié)'f(?lggt@} %S%er IgHR(? ?lllgtep %ﬁ}COAmyIdse
J mremmmnérﬁype‘gélm Aspet giupwﬂeylaﬂegvé@mgﬂmm@a grsleas regulatory

guegﬂc«lzé B%he? e ith @ssoiar@% TRRR) éeﬁtl&&y&%hﬁ%@ kaé’f?ﬁWfor gene an-
% portun trypSI r ot ease, & itts

dicabpp Fneyianas isydeas, ﬂpmge}uﬂ@éh%@hwrsf %tea?ﬁé*ﬁ@ée gene
Wayhialh SQrgifRd $h ge@ims@ﬁ@dfdﬁetmﬂsxae iRigh@metdliathi Gedegenes

for,.an amn uence

t OGS TP IO TSR B sl e Sire e AR erasge
I rencodiog tHeeiemhlln wouddbe epaahly patduinvaih thEhegBatopntqouénce.
the codi ng sequence 14 of the ny | egti de sequence may
i nherently contain a s=SBAIESSION; WE S\ region

[0142 nat ufl?é ﬂr)!se 1& '6&%103%15‘0&@1%‘3% fe@@mﬁz%@gﬂ g efsé'@ﬁn?feé%rts Rotdfising a

e CcO regi on whi ch enc
é@%@@oa@ Eei e AARTEF N thednyentione? BT‘OH@FF& féﬂd trapecriptional

C Qﬁiﬂrﬂﬂm§@t@(§iﬁﬂﬁ@p R al6. OI}IeaJaﬂo@s @c@i@hm@semdl c@atrcméqn@ces

F aferihe ab G pbpiied e PR R B B e g vector
whelrieh trhag iicbaienge e quence vdniest mgticmeat uteatd gllosofty ansertan or
S ' S%Bﬁliul@(ﬁ‘p(gﬂ tﬂ? n&c(?%u'ag c@%h&nenc@éxhg Ak nYat 5\}«!’}1 sites. Al-

on ma
r etptma@eclr Wenun@puﬁea;eqw@ﬁ@mccp’g efee%@pﬁ:@e n@@int;ﬁn gy be

Ord8fest ‘tﬁﬂﬁ&@t‘}@g PEGLALHRR s@f]uctnl&;e of£h@MSE Reid Ié@l‘{@z\(i@f gomprising
any signal peptide caoding region which directs t

exXPf BRERFCIRPSHSPATOPHES "FH@T EFRERS- FathNaRe GF eépl%m
hostiogaht c@ﬁngﬁsqu@@? najcired us@d vbnﬂcnt iﬁﬁhglﬂﬁ@ estling sequence is
|nven Ef f ecti.ve si ti.de co
. SREL Rk A SR G SR R BRRS e GRENPR,

[0143]si griklie pephbidenteagicsior egiwmsiydist ayvedof faym 4 plesigsimgsyirus)
];]i%hi@ﬁ‘ p&g{ lga' Ac{n‘if&ﬁcxﬁgy%@ %@%&%%%ﬁh Pﬁﬁpﬁfogddu%ésmd can bring

er neutra
%@@wﬁée@n omicmm@@@e WW? H@p&pt@ﬁ ©f Breotesion a4 typically

| LEhe & dh@%@ﬂn?ﬁ]@mﬁ@' dfléﬂléiﬁ,%tor@ﬂ% tht @it €Ol ehed AMUGH (RO Ftor is to
i ase. ef er

r ect, .the sjgn

lmedles%r%ﬂ% Vﬁé‘@rﬁ Ray ke f«\wr &b P%Fé’s“lff“]%?’lég‘ @Ié SEQ ID
[0144}NO ITiwhvector engddananionomaas! dsepliobtingovecRS, iof , SSEQdrD/hich exists as

NGO 2; nucleotides 1 to 60 of SEQ ID NO 3 mhich encode

amno acids -48 to -29 of SEQ ID NO 4; nucleotides 1

to 60 of SEQ ID NO 5 which encode anm no acids -50 to

-31 of SEQ ID NO 6; nucleotides 1 to 66 of SEQID NO 7

whi ch encode anino acids -22 to -1 of SEQ I D NQ 8;

nucleotides | to 72 of SEQ ID NGO 9 which encode am no

acids -24 to 1 of SEQ ID NO' 10 nucleotldes 1to 66

o NN~ 1 P~ o o o s ~SS oL A Y




ID NO 1 which encode amino acids -32 to -1 of SEQ ID
NG 2; nucleotides 61 to 144 of SEQ I D NO 3 which
encode am no acids -28 to -1 of SEQ I D NO 4;

nucl eotides 61 to 150 of SEQ I D NO 5 which encode
amno acids -30 to -1 of SEQID NO 6; or nu-

o0k Sl D! PEQUL R 2 mgﬁaepaﬁ@ggﬁf A Roma

|rgnléﬂaupemg deplasipidpiiopepeiiesopepilehgnet.a pinddepmosgne, or an

t het BThINArdBEHRUShOfectorRyYRAREA 88 mbhe (O LRGP s@ﬁ rephcatlon
re |on [ S, pasitioned next t he_ari no tern1n
Fen

p Bt gngCnEay b 1 VRE pgiediigo t uhe ho,st Eell, is
pdsickiapuigaionBX gerdomet dne réimcmédtt@emeﬂ uSthalie dil’ﬂ&mosome(s) into which

tide al so b
a dgﬁ%s%éiulll l%!:{rr% (g g%la%ﬁrgéogl,\/%s@g g lOI‘ Qr tpﬁa ikl %I‘tl at Ii’ 61%01'0 vectors
t he péaspridssshion tqghthehe)rnﬂieﬂerteuahDN@l mheuetrcodalct&]elt@rm\@.ehome of
Ofthé A& G&%torﬁ%}ahs oﬁ(ﬁrﬁ J;(Eéu&fd regul atory systems are
hose whi ¢h caus pression of the gene to be
{0145]t ur nE wALosT usetl for e presypp Alsiae tefeasipheliie mVC%t#OIﬁW@r%%}' contain

Stdna: Hrﬁ)’re é:él\édtzibfﬂé RarkeRevRER PENEE:19Y qaedteg Bk eh@srfarmcd cells. A

at or systens | r ok ar
C EROuR R ﬁgra&a eenathe Bituct o vt BrogK! %{Pé Pl o iat
yeaﬁttandsh&s;é@blie lsnmhqnmetral SGﬁdoﬂoiﬁjpﬁy mum;tom wsedie lika.
[0148] AIS lpgﬁrm nm?es of ﬁ%&‘%ﬁlﬁlﬁ maglg:é n,yqr se f})l a?%lﬁg'j[%ntouse ftﬁlré%%tste&’eﬂ include,
Adyé pigitior Usitod Yo aeid§ I(mdmwsa}: ergi? toitiene erayareylgarstierase), bar
a
S(gﬁ HinBiPich a%@@r \Aﬁacsﬁ)%‘{%gh\]\oﬁ%‘&ﬁ%@ﬁh&ﬁh&&%ﬂe%@ YiaD

seguences are
arfpltiafs eayGiasa). PP éukta@l%tﬁu -ehaspagie ﬁ‘@caﬂm&aé@p e (Wdfgte adenyl-
t Rennelichiel afl-at %arftl@ﬂh&%t@§ﬁ1ﬂ%@@)e amlexp Bs éuianatd hedf. iMeferred

t resence of xat e e net IIothl nei,
SRR SRS e et b B 4 Sl S by R Gidians or
cadeSrgzmhe)rmae ledtheder gawﬁrﬂz;epemgmdg ngrashepidet. ensi n
vvo I Lyl i equl. at o _
014710 U EheSReRRGL B LA o iclheh S ALY St BERRRER: vector
r ehtgtthsheso celbrganomean puiorpnessicpricajies vbihe veolapin B¢ Agll an-

pqeﬁg%h@&tlhggeﬁ%odl ng a defensin of the invention, a
and transcriptjonal and transl ational stop

I01481su grfaréntéafﬁ'éoqu Badostisell o ithfsvesing mpydely g the
s Q@%&ﬂﬁﬁﬁudﬁ‘%‘e@h&ﬁﬁ cAbaNe: MaYleRasih @ Ei@)doﬂhagﬂ&rhaﬂ of the vector for

od
P ier e DS BR RaPa bu RO B FER Pl RRp b G Eipgion. AL
altémamfaday thameetdrinory wntasubdiiidnat moneaitle strpiences fendifadéng in-

S%?%@tn&{sb)ﬁﬂﬁﬁﬂbg&strg%ﬁ%% f&ﬁ'lﬁo%e %éﬁ%r‘he%{ ost cell at a precise

sequen enco
dePEHEN) @Ifth@ Reromesene(or Or#ﬁfy ca@e t@(@?ﬁé@@@b@ﬂwtegratmﬂ at a precise

| N8&libh Nbe I AU LQE eSS §§?dillik!3ﬁ1‘é%r%1 BoMbi i @&t Sumber of

construct. co he sequence i a
vEBESIc Feils, g rﬂéiiﬁ %hfﬂ (? l%:‘P%BfLFSm gr %N&BS @5 iﬁ? @@d B pairs,
Vet Giost plafer 400 0@ (S EHUENREe psird, otadhdrive B highalegaetadidentity

so .t.hat the coding sequence js er apl i-nked w th

¢ R b RREnd BB S RREG oTaBBRR R YobhBli s bhbiogous re-

[ Go4B]imhien rBedntegrantal eloprasshonbey aot squemgy te isshwynologous with

v o [

cg%%/ %ﬁ?"g Ee% emcseﬁl}b %%E{ﬁgf }h\eéclg ngdeli\’\@hﬁ%@& Qﬁ %tcgl ational

arvePracas BRY %@nebermodébgmregeqd@rg Biclaoige ﬁ‘ﬁk‘e‘ﬁ%ﬁ %’é the other hand,

S QRUERES- malNe: 16ReFES1 iafo hPecHREd O hhbd: cblYBY ﬁ@ﬂl |h?z$m010g0us re-

depend on the conpatibility of the vector wwth the

h&SfEOEBEPR nt o which the vector is to be introduced.
[0149]The FeatonsmogyrchBediionaae vettoiahosfdthet caanbrize aploaigin ofS.

[ 0144] The vector may be an autononously replicating

vector, i.e., a vector which exists as 16 an

extrachronosonal entity, the replication of which is

i ndependent of chronosomal replication, e.g., a

pl asm d, an extrachronosomal el enment, a

rn|n|chronnsone or an artificial chronnsone The

. T o r o



resi stance, resistance to heavy netals, prototrophy to
auxotrophs, and the |like. [0146] Exanpl es of sel ectable
markers for use in a filanentous fungal host cel

i nclude, but are not limted to, andS (acetan dase),
argB (ornlthlne car banoyl t ransf erase), bar

gﬁcﬁo toH Qﬁe[bpl'ng ik \?ee%tr ¥l %E)?&ﬁé 8&81?&)10 Bﬂ'ﬂ tﬁJ‘%/c%‘E QJD/ﬁl' Jhiestion.

rans ase nit tere t ase
( oT]Ef-‘t orefinel wpligaties peaths agu @&W&sﬁpb@féqr m%ctsat(@ﬂwﬂmo@wus

ad@ N&ahba%ﬁ&rm&)ons anglcdir qﬁe (@ﬁt g ?girdrfggﬁxﬁm TASlasmid

| ents the Pre for
anr eﬁ%‘?rg iy Cfeg %E?rFmaﬁsé‘ g 0%\ q‘éffﬂ‘fe g‘ﬁ %ﬁ‘mg or vector
Aapet@khkuavmbdulans or Aspergillus oryzae and t he bar
ene.of pt FOSC cus 147 t.or
[0150]%r of Ee>§aa L (gf é)ﬁllggx}llsno%aﬂﬂ% IQHus {?ﬁx g gﬂa{x entouL Tlfnsgaf/ce%l 2L AMAL
i renggh b1 Cﬁmelm‘ ettdhe 198¢ Gane P#d bGt7 t@ulﬂﬂm&tt aéel%'?sNg@ricm%@?id §

or d%%r%ﬁent o rgalﬁbj" \53) C@Qélﬁ%‘ﬁe)tl&ﬁjﬁ‘i’ GedQhe AMADE@&%{HH con-

epen t he genone For |ntegra on Into
t hdrugbat ofdpsmigenioyastons eranpreiiedhe gene Gas by agepritished according to

D%Mm&{oﬂ@ﬂis@h@seﬁiﬁGMQQTWSSBCOdI ng the defensin or any

ot he ment of t n on into.the. )
10151 G noe§h G516 PER HORHSROP BB S  EEGHBP hAE /By tion may
Al Hieahmtcrl\ﬂﬁb Vhe Hiddecalgo imreayayroclocica of thelghei ppodiict. An increase in

I at L or .
ggﬁn 11 unber gyﬁq,g%ggynha otgl(%atcglﬁﬁ:) %&%@@%ﬁ@%@%ﬂ@g Igast one
C eaddltamabcopv et secluoat ingn(hs hostrect] igenahe onysioai(lale anTam-
. gggff%%&%efe@ﬁb el SkéNRAE wath thé‘ﬁg(ﬁ%nﬁéo@iﬁe @Jhef’é RNECHTREnin

ation, the integrati onal ts sh preferab

coqwré}fwdéogfm Pl 18F rtec aipBRrkes Loy én%lhgregalaééﬂwgfd CRpigs of the

1081 §uckOii@)QabBs 1 add Br bpe@fiedall e 491 it helifeRBE: of the ap-

base alr nd nost preferably 800 to 10, 000 base

pai'PE" %%§W5%?nﬁ hi gh degree of identity with the
[0152]cor r'ﬂsap;&mchdn@s tuatQetligaeqghe tlemetts desvhbnd ebdviedo construct the re-

prc%%%a{nk Y ?sfsxopqgglo?sgtgqﬁe ﬁr%ge%mv@fﬁrlén e wﬁlﬁﬁ] wnLio o one skilled in

i ntegrati o Ha sequence tha

hdhe hie gesase- v bambrigek Emlgégg%e‘mr@%ce in the genome of

the host cell. Fus TpLe, J nles 1}@22t el ements

may be non- encodiny 2t AR, S0 uences.
[015310n the lﬂish&ﬂl (Bﬂﬁﬂani%ﬁ?Of/@l@‘llgfenﬁﬁy1sbﬁ11hﬁbﬁ@ﬁ§h@@uﬂ RAt@ding all

R em o oohs b B A5 ver e aenar B e TRS S5 Sy gigycots and

véb)tgomymatyi (fudcfined bpibﬁnﬂxc PSM a@nl, plinj gumwﬁh ahd Bisby’s Dictionary of

eﬂonon% p] &l 9(9{ %B@h ?1139&01{21? W%@h%ﬁ)?ﬁ %K) The leamcntous
offungipsire daltracamznépy Be e%fﬁ&/“‘f?l Iamﬁlumr@mpoefat rehitigingk glwgm and/

AU QRITRES p e’ @blﬁ?&ch%c‘ém&{étzﬁx%@ %}d VARSs d)nhﬂﬁﬁf-‘élbn g ﬂ@)ﬁ

term"origin of )l 1 cation” or p asmd replicator”
i staj?é"M'i’nlﬁé%Pfh%’r“e’itc}?o §m4s AelgaEdt 19esequence t hat
[01 54}e nablines ethbot &sdii, dhOfilavRaidvk ﬁt@dr Jepk tahtos orgmumrg ®elon gs to the

of r sef
1T atet BUes g r L iOg Aol AR 1 F et gy betonss
altp thal 089doc Gemeqa®8adily.67; Cullen et al., 1987, Nucleic
I
OISS]AC' dlﬁl Rﬁﬁ}ﬁ%ﬁ&&ﬁg%ﬁg@%ﬁ%@% g%lia@g%ﬁoészﬁﬁgﬁ)host dp%ﬁ (311(5@%18111) isa
Vg@{l@({ 4 sgmrqfs’tptﬁ@ot lwgltgcbweAgigﬁzob@mag@m;l[ugh@demcella Eurotium,
acﬁtgﬁghﬂgﬂ'ﬁﬁ’u&nﬁ mbp%ftegbﬁﬁh% Nez‘u%sg% OV 48R3, Eupenicillium

] More than one co I'eoti de enco

&Z’f%‘ﬁ‘é‘fl h o@awtﬂiqéuwh@@ﬁ{ rlesffpf%ag folesdhqrels AAves P?*rfg%yﬂowm
haﬁéreﬁﬁe I art ©vennedre @ﬁe@éck)@iﬂ}ﬁﬁcﬂuﬁmtpﬁmtﬂml@ﬁma fprgdiiott.cell is an
An increase in the copy nunber of the polynucl eotide
can be obtained by integrating at | east one additiona
copy of the sequence into the host cell genome or by
including an am plifiable selectable marker gene with
t he pol ynucl eoti de where cells containing anplified
copi es of the sel ectable marker gene, and thereby
addltlonal copies of the polynucl eotide, can be

o o




[0154] I n an enbodi nent, the filanmentous fungal host

cell (or organisn) belongs to the order Eurotial es of

t he subdivi sion Asconzycota; preferably it nore
specifically belongs to thegTri chocot naceae famly.
[0155]1In a nore preferred enbodi nent, the fil anentous
f“ﬁg@é u‘%zrm??m ?l?dtfl?r(eggrtl geiéyr ge%g ﬁl h3 ﬁr?é&s ti?ef fllq]rnléﬁl%ﬁé ﬁﬁlgdi host
Enesll s e Uarerewion.iln @ﬁOihﬁlﬁQ’&ﬂ s prequqlu e@dﬂlﬁ)élm%db? filamentous

M’ﬁ% hIORIL R gy F‘ﬁl@&ﬂidn@qﬁ’ ‘ﬁﬁ@ﬂler é:)v@ﬁ‘ hﬁir& bickdtfed embochment the
f%culltun, hi el avia, Tol ypocl adittnz, d
i mgal host etleis adiprcolania) ﬁ&?%ﬁf %‘feﬂsrsy%ﬁ e
t h@ﬁB@ﬁmehm tha I’fii@m&ﬁmm&ﬁgdl lh@ﬁt&:éﬂ eda enord Inenithertehen more

1; inl rt%EE nt 0] %UI%H b Ei%g t’ffr g@%}ep@ S g%&@?%ﬁ% is taﬁ\zyc% zop!#f?om fh another

f | ¢xeementro peléronigathbdugsenticék filisenapusAonginbnit gtihis d Meurospora. In
?{(h%'} eFAEN. fgﬂ{rg Pr%@fﬂ%[)&ﬁ eﬁmqﬁlgﬁl@ﬁmué fh%gal hostcell is a
nent ous ce I's a Fusarittnz. In
aanﬂi@Hu@v dm apAther qyel fioFG Riglosiep saibedimpent tthefilamentous fungal host

fi J:é}frﬁ AU HNE @hotﬁélséveﬁ @ldre b&fc@reﬁ%moﬁﬁhél{ th&filamentous fungal
anot her, even nnrg re erre odil nent

f i POSHEFE 8 s ANPG L b i a%ﬁ?f Gven 5101%3’8?6”35 kRS the

Evﬁmmroias mr@ﬁleﬁdsedaiuelmagdiﬁwmmat Iea fnlo];té]ﬂﬁhtr@cﬂ&nﬁ(bmg]aht the
ost ce LS a el t,hor a an

or Aoy BN RER PRa P PR 0SSR Ry 1o

i spag et faposivas.adspengilanor hieniue\energplies rpgceﬂ)e Aspatgillus oryzae. In

Penl Clﬁ%ferréd@ngddnﬁ%ﬁnﬁlg lf'ﬁatﬁéiﬂ&%'fuﬁ%? ho&%l‘, h id SF&sarium of the

anot her even nore erre
enfS6HPHBHCOLf (idsT knodmersttaisechomy wa”H{’ié)t Fergpmple, ghe filamentous

Thiyg é‘!\ﬂoﬁt ceﬂﬁn@n@ @E&sa@z‘iﬁﬂbdﬁﬂ“icﬁoﬂ@?f}@[s&f@ﬂn eERORY, FRrimn

t he us fun host_cell is a.Tol | adi um

| ncrgﬁlgf%ge HSen i WSATTHER &I%Bpgf:@fbgarzg%@rp%ﬂ{yf%ﬁtéarzum graminun,
fik mmtm’%erbmﬁ)gﬁh Fostiuceldeurd, Bushrivehedenaam, Fasaium roseum,
m)ftlsaplru%f S%;Flrk?CIHLHH FFJCIEI-IEU;]?} Sar%&%rcftmksmgttn%ff ?ulngﬂgﬂJn QfoﬁIBSQTIMUI

f ogichdtitgoidps i p@othgl Hréfered qtrm@dnnm,sthe s ifertsgl host cell is a

aCﬁJ{,s%%MmraﬁaS@%&béchHﬁ E[Hr%gﬁ‘sr e%r P%%Eﬁ [ug'o 5#5511975 M8 %ﬁ@lhéznmosl,
anot her pre erred nent ous Un al

hoRietcgrsf |emb§dlglqna§%ﬁwtovﬁ Ql%éhlqué ﬁelbs @Jé@fwﬁoleaﬂ%ﬂns or
Fnlf}Mzc@az kzh@gzﬁ@s@ﬂ lIro{]hoﬁit,w ﬁ{dlsildlﬁf):ferﬁﬁ relmgmﬁl ,thé fiRmentous fungal
1l ane ou C a, Fusalr.i um )
oI B 4P etk onf et i P ERBL PR e, e amentous
cr mgm\mbu cetisea MBuslaaihviw re tlempopiihyn. Bo saathermost preferred
gré’Hﬂ)&ﬁl‘ﬂEﬂ“@hc ’?%ﬁﬂ&dt&&%ﬁ&ﬂ%%@1 ,Ef z&'ﬁ)@{ul W crass? ceH In another

het er osp r et un,
Fu@aﬂhﬁéﬁcﬁf@%@@b@chmemu%Erfi]@%ﬁe@émﬁ%gﬁth@ﬁl ceﬁu&af’ﬁwa#utm pur-

aﬁtﬁ@ﬂ){uﬂw@enl‘:&ﬁ@w mﬂwﬁt‘ék@h 'E'W\@G/6QJIO ﬂjtbl%%hb[WBr most preferrcd

t ri chot heci nbodi nent
fi ffla'e%h@e%fs&ﬁgﬁ@awtﬂ%@ﬂ% PRl sl Grie e ingoher mos
t h}ﬁc&ﬂ@ﬂ Ie@ibo&n&gla,ﬂﬁe Tﬂc!@xler;ﬂusal is Wrwhysmrcm: "lbiﬁltm

f u fééhodﬁfa?éci /I\ogp g ?gzc/gocf_eﬂml Zod*igébriaﬁly fugh rzgtw( rma r%%lel or
| afigiiodesiaq vitideanot her nost preferred enbodlnent t he
. ila 4093 ] e -
10156]‘ ﬁiezpﬁz?rffoit%lﬁ s élp?%ﬁtthee(r;lglg 1t%u@hMltcgl‘?¥ c{ﬁ'/ﬁhg}glll&%mmac or As
fuﬁ@ﬁﬂmﬁéﬁ?fcell is a Nycellophthora t hennophi l utn. In
{0157?” ot Hﬁ{ %@Pﬁ?ﬁed Rhherf@d LB eslicRBA thettgr delll iR BBRIOMS deficient or
g ost cell is a Neurospora crassa cell. In
NP5 LS S53i8f erred embodi nment, the fil anent ous
{0158]‘ ungéhis hoste. o dklthd grogeaRedufeidnt stvain puppui/ogenunt Jdr 125 having the
Penicilliwn funicul osum (WO 00/ 68401). In another nost
preferred enbodi nent, the filanentous fungal host cel
is a Thielavia terrestris. In another nost preferred
enbodi nent, the Trichodenna cell is a Trichodenna
har zi anwn, Trichodenna koningii, Trichodenna
Ionglbrachlattun Trlchoderna reesei or Trlchoclenna

ANAT=/~N1 . Y T LT e



EP 429490 (GENENCOR). 1991-06-05. , or the TPAP free
host cell, in particular a strain of Aspergillus

ni ger, disclosed in WO 9614404 ( NOVO NORDI SK NS) .
1996-05-17. . Further, alsgg¢host cells, especially A
niger or A oryzae, wth reduced production of the

tr - & ) r WO
01 AR5 gkf&%%ﬁééﬁ”ﬂﬁ’% e L R R R
conf@ApPHSe dNEND NG SFKoA{el 57vEn®3-on. | ntrons

[ 0159] Eukaryotic genes may be interrupted by

i nt.eryenin uences |ntro s) which nust be nodified

[ nEBf% @%EN&&GQ&J. 4 q6n0£r der to produce

f Ur@ﬂh@ﬂ”ﬁl&ﬁfﬁﬂ%st cthlj & ];ﬂ[’lﬁﬁlwi sorhini gt Q& ol BEBYCRL, disclosed in

SRR AER Bk TN Ao BB G107 Priron spl i ci ng

t hr Bwrgter tatee Hoolr eedls | copectllyad. lregdrar A. &ngmravsthfroduced production of
S plhe%faﬂ&r{pﬁ%hﬁ%clgvaﬁc?r“(%*) dets%@oela(?ﬁmdar ies of the

oundaries of intron splice

Si m%@%ﬁﬂl(vqy@@fw &0ns8R9-3tht ron sequences GT
ang sﬁ&iﬁéalltyh:%hfen‘éldt(%‘&cgrdn@i(&)rlﬁéﬂntvélﬁﬁm respectively.
While no 3" splice sites other than AG have been
reported, there are reports bRtEONSwW exceptions to the

{015 9ﬁ/h erGé %#y%t}c %%eﬁt xéenag E% rg}lexar{gcldb)% Jgfcer}%ﬁ?%%asreﬁng{cgg SHL%QIES? which must
bobmuoiadified Thpreeuriser talnsaris st ordargo prafuee Bmegokad mRMAs. This
nu i ANGT
19»!?8%% lod %&ﬁﬁ&i kl:fo‘%vrf % &J a@;‘f‘n g&ggg S'Y{Jégguf‘ %kga%c%)omt
t h&qechcg qﬁ@n ﬁfﬁfqtle&j nmeé?aé)r Eﬁﬁe@rwhalﬁg thyapgl tgifagmation of a lariat,

nuG-aak 'f&%%h&lﬁ Pés%%c&?@tt@%&ﬁidaﬁ@s &th@ini%ﬂ%pﬁce sites. The
pri.mart | rimdine

ce site recede
ok %@Wﬁ sitgs Uéuﬁlygwef'ﬁwpe%%ﬁ FHEN Aiares GT and
of AGtRigsis5 tahdts’ @ﬂﬁeﬂuﬂbﬁﬁéspﬁttn&bf Wigid ncgérn@hceamgaes)ther than AG

ni ﬁ%vcﬁ%ﬁghg ]herz #4 v\éfsf\;oé% E;);f ;I;FE\% (e:xéergfggs toitizﬁgi? rrg{f;:gsue For
di stamiptiede wlkroegious whegdriBooGCsé sulatiaee o34
5" bRInddry. SR O a1d Q?tPc‘Er r#a ﬁ%&%ﬁ%‘y&%uﬁ%ﬁs\é& Pﬂ?fto follow

i ntrons are ocat ed
geHé. whaie Nomd. fafs. Be @@rml@aialwwoxssrs&wéﬂrqu mm@wzéut there is

anﬁb ﬂﬁﬁ?ﬁ' Yefé‘x’fegcd @8 any Pﬁﬂcxﬂ&%&[kohﬁeﬂo@@edeﬂe Mﬁ?ﬁ'l" s site. The
icﬂ%mfg@g* B SEOPMBY B AV BB i BT S Bitrehay - Cor

5 TTACTAAC-3' rarely appears exactly in fil amentous
ung I
01soI ﬁjg?h 515%%2%%%%%29& g%é g{ﬁ'&%ﬁlg@ ge%% ;Xr%& hloﬁ{’&?é ¥ two,
fi ahammltmgveﬁ singwivel, fighbrinaitarh el@vge haelat op mseemgags They may
NRCT G bveaigrolbictt Aceffe 01%1&19((:({ TowR88mR 5 8y A &fd (ﬂaa JeQE. In Sac-

exanple, the fourth position IS invariant in th
t /LG 5@’@!8&6&%@%@ lwﬁéﬁmﬁr{ly 4t the At wda?{slhe gene. Introns
puinay by F%cr&@ﬁﬁ:@&;ﬂﬁmﬁﬁﬁb%ﬁ@é anfFubtNera®less thaw ¢D@bp i€ se in yeast

G Aq g a m[nat in over 80% of the
po¥idletida achn PREPEELi vel y, al t hough position

[0.161]7 i NThs fercgutdmyseniedelidmsintsn omehpdietdehl@nceidt-i ACHT AAC-3°

V n
R i e
ni Wabdn sesembhieg TA TR BB @ﬁrﬁ@ﬂMﬂMP@iﬂm 1p famentous fungal

brﬁﬂ%ﬁ@%ﬂ% g%h&@t &m(%u,a& N@@mﬁd: %tcmomg Al gn@ b tRAIN is A or
] scern

rons, nal |

et s mplentiis Towk RoUeohhd BEgE (o fiVerpipet crassa and
aS@@Qﬁ’gllﬂthﬁtdﬁIaﬁﬁ gt V@Rt ns0N sqyi:onied SRurthefreGreNipichainities G, A,
filamentous fungal host cell, conprising a nucleic
acid construct, which nucleic acid construct conprises
a foreign nucleic acid sequence encodi ng a defensin
and one or nore intron sequence(s). The term "foreign
nucl ei c acid sequence" is intended to nean a nucleic
aci d sequence which has been introduced fromthe
out3|de (fron1a forelgn source) [0163]The fllanentous

g, o o o o



days at 30-35 degrees Cel sius under suitable
agitation. This and other suitable nmethods for
cultivating filanmentous fungi are well-known in the
art. The filamentous fungaky host cell nmay be wused for
reconbi nant production of defensins. [0165]1In a second

pr%@l felagmir@/ceﬁ? ?PS(% %Yh%%%sx?x P{;_‘s ROdnd 9! § EQ‘@%,@?Bugh

|on 0 ensin 1n ment ous

a
PSR IS HisPver isessdiaantis Tars PRk bR evifh eSS oS

f Ubtii & onE‘QSﬁ, cehd 8 ﬁ%ﬁdhﬂb@%tx@ctWUBJ)tﬁ'Neu%}p@imC&ﬁﬁhrabl@ Mgper g1llus
whi ch nuc] ei c..aci d ﬁ%ﬁstruct coggélse a nuc

|
s leAES QUhe U RERIE e BB NG S o BTGRP eI B St glent
i Npdstons @oten caftak, bamd gepdveid g sthp tdéfens amy definite trends.
peptide. Suitable reCOﬁﬁhg ne hods jbe wel | - known in
the art. [0166] The inv tho 8€2s to use of a

0162];“C| fil acfh%FEingo(% l'%tgﬂéég bin WRHEH foQ/ﬂR:g 1, $E€Sndbiiite Fiinfenfils Gungal

uence en efensin e and one or nore
i nhqsbeﬁﬂs eefuBTtey 3 PUClﬁle‘ racudr@ﬁrlﬁw%gvlwenwé% AB saptruct comprises a

exﬂ%['eﬁ hl%lc @Mlﬁ :becﬂfcn&ch&lCG&EQ RSicFenkin a@dfo:nc @ﬂlﬁlﬂieﬂﬁ&on sequence(s).
ce n | evel of

f t he
del e "sjeh BRSS9 b L %q,:{eg PP Beet %meatmd sequence
| e@bich hadbdan glﬁtﬁfducm)fremﬂhceﬁlﬁmab l(fy‘matd foraat solf0%

o061 25 BRI GSBLEALAE B SR o
hi t@dﬁ@mimmmpanemmt of ajéeaagﬁé)‘?mmtfezrablyamoﬁé eons praligrebly 250%, and
MDRI%H é)gtg@ﬁbp %’gpﬂﬂa 55091“ db%ﬁ%ﬁ%%&cfmuﬁéig Qcﬂ%oﬁ"struct

ternati vel Yy expr essi on | evel
t hwithar @R EItTPIFRguaTEe.Hch e?a%@mﬂé(ﬁ%l“%@ef erably 200%
10164;m>r eTRs ghekabhy 228 hosendl MBS be Prodfneh I p2Q0%rBédith &or 3-5

ession_l evel t.ai ned when. Usi.n uc
SRS Rt 55 80 el of Wb A G Aeor Jreri ot Sughle methods
S e[('ipu encdeatinpftaexpoesingiark eweﬁHmlos./anB aisare @ hie fiil gnamous fungal

def%g?ﬁlﬁm&]% ﬁsoeﬁ Cfglerec?mlt_nﬁﬁnt T cﬁo%?& ﬁ%{g fluid.

H°ere Cac construct of
{0165} he Inrw@nmcbaspcqjmlueimmgmmn ggow@es ymeidpd $orj ragqupinant production of a
SEQHELR E\SﬁgfﬂaﬁEﬁE% ﬁfﬂ bl h%st @il @/h% ﬁclhcﬁhtsrcﬁﬁwatmﬁ the filamentous

sequence nmor e erably 1, 3 intran
tscyh CERHSIRE ,aémﬁ],eg;f aé;fdacmngytrg_ctowhxgh inR¢lgigeeid construct
Bs@i 8 hucléB dc1®§&t1@ﬁé@ér%aﬁ|gyh@ﬁlﬁchmﬁ p@mds afd emncer more

C olﬂgf’% a%quc%cret(ss h«‘aerldI rﬁc/%vrcpp%ﬂi Cdgi%xﬂns%eé)ug %}]1& F.ble cQYery methods are

segeibhoewencihdiarig a defen3|n pepti de and at | east one,
{0166{)r ef 'fﬁeaitﬁlv l&)&l gxks%%f B JH, aem{e{e% &&@%ﬁéaﬁa Wﬁﬁﬁtcompriscs a
hr ee, era T east four infro
s elqu»‘ém e@d sefcmlmrmﬁ] enﬁedmmrd@f@n@e fapliceiishongy nsee 4%@&8@%%06(@
' nfo? 'ﬂﬁ I%IVEI?Qhe recPhBinaffex ?’R‘sé&fn@ 1vePbi e deRsae g fiRdfdntous fungal
t he F eic acid construct of the invention. Wen
th@”ﬁﬂ% eic acid construct contains nore than one
[0167] nt r'Oie exdph@siontiev@nsl maﬁcﬁ%ﬁmhmﬂﬁﬁa lensdS 0% arpdnt, ppdeiiably at least

t t 1 tr
OGSt NS L R0 SES0RR R B s 125
i shighansostifoefdrabipt b‘SQ%}E{lgAer E’hbmr[m'eutmrc?ém“/d:lmgh@rl@mp@wﬁ to using
[ OJ‘ZI?(JI Q%gggﬁyﬁﬂcpvﬁh% dbgk r?ot c ) Eé prm%ﬂ S icncc such as a cDNA

i ncor pora e a varl ar naceuti c o
f ofcRUENSE] Oleynftdely, h@w&;ﬁwe lfaf@ inihe e tensip payNasrad least 150%,
paﬁkfcﬁ?&ﬂlﬁmd)()% hbe slekams) I‘ﬁ}%’fanﬁrﬂﬁos@PEﬁ aﬂslyla‘ogmm@@cxprmm

c ornu ated.into pharmaceutica onposi tions Iy
c whcn using a nucleic acid construct without an intron sequernce, such as

a2 cDNA scqucncc The expression level is measured in gram defensin protein per liter



wi th appropriate, pharmaceutically acceptable carriers

or diluents, and may be fornmulated into preparations

in solid, sem-solid, liquid or gaseous fornms, such as

tabl ets, capsul es, powderspygranul es, ointnents,

creans, foanms, solutions, suppositories, injections,

in s, mcrospheres, |otions, and aerosols.
Asﬂgﬁgﬂga%hﬁﬁﬁlstratlon of the defensins can be

[0168hchi Bvaerbrdimpitolis nyelpss, acidesingfeioh gt @ﬁaﬂwenbg@emtainsl 2,3, 4, 0r

res tnﬁ}on ‘Qg\ﬁe%@ fef erhl@l? r]agej bt —v’oﬂl%h sedUdhERSE IR preferably 1, 2 or
transdem aC ea ad n]n| tration.

Act a’rtmnrﬁ@qu(ﬁlf YR 1BATe Rrwéra&bf bt HYrog seauePet(@nind most
afp%RXQbeﬂ¢§mﬁa@@g@nm{0173]The def ensins of the

nv [ can ni st conbi n_.
o160}, pFdsehneg BRbpTgal Lt o R § bR E ol O mErHRbicGhprises
wi tirlat hed sknewe aembiog adsfcheingeptidreanidat ilelast one, preferably at least
an
b st BIETE 1 ROE Mo, oL Ml ofly el S foron soquences,
[017OEdm hhe tnéiioedequ@n@qﬁ@ it ba loFated b the @ﬁaalmmrm@mewepude

acmﬁaglpﬁft%@kﬂe%ucﬁtea&@béxﬁma%f@fretlhoaﬁloﬁndxh%ﬁ ScRueRSacid
are nerély exenpl a are in_no

[ OAPAITRDOBREF T H%%’PF SN, {dngaTeAs biscgish T difraag parts of

al teeo®trucn conbi nation wth ap- propriate additives

abl et s wder s, or._capsules,, for.
0171L 3 e R R B TR LR 8 an SRR B BR esleRG one
mawhichod (ramsonipedsnermRNgy. potato starch; w th binders,
such as crystalligg ceIIqus- -l ul ose derivatives,
acacia, corn star &HIBE ' LRLIHIG LY at or s,

[0172puc hTﬁ@d&@ﬁsﬁhﬁf Q‘ﬁlg Ifhveﬂf?&ﬁéa@l &tlﬁécﬁﬁoﬁfcdsiﬂg'a%iety of pharmaceutlcal
carbox%gpth ulgse; wth lubricants, such

al c
or 1Ry Q{ewﬁafefeddl%lﬁ&trﬁm 24org partchlgrly i ﬁefensms of the
di preedit &webtm:f@hlbego@@ﬂﬁﬁa@ intBh&traBdNGaa@eiositions by combination

t ts. .[0175] Th
RePRRGPREbIER, BAt e iRl B RREl SrapRpERiiEs. pag may be

i njoemtiaomsnipyprefiasd @iny imeplids sespesodd Ngjuod oegast®is foymaguch as
flgﬁthetstnguﬁgLob%ﬁ}éi?mg raH@Q@ @Hﬁtss&éafﬁ{‘tfoaﬁélg&uﬁém sup-
achtgnsﬁeéwqﬂ@gs iguants 2o, rmcgqfﬁ@heraw@msi @de"?@r%i@]SoAS such, ad-

pr ﬁﬁﬁl‘tﬁﬂ@n aF Mﬁ@efen@ﬁg c:iu{ béjﬁ?n'lév@@ in Wirtdhs GRRY aREIL@RARral, buccal,
ves such, as sol ub g |zers isotqgnic.a
i

s u@ﬁ@L FATRG S5 entraPeTaRARS AR Y dermgd, ég'il alqth%lr Yeg g min-
pr IGSﬂKNﬁWCV@ﬁm [t Mhﬂdﬁe teteddasimnaros ystd‘mﬁc bAvrentiioRiration.

. c SIHS ot inVBE {1On can adr tere OHE’: 1 mbhination with eac
[o173f.an (li'f' ed i 38050l 2Ll rfft H be A% ination with each
e via I n ala 1 ON. e efensi Nns can e

f o@thﬁn at éﬁdy cat loe ped g5 cwibisdiacedipvlior knpryopahpants (e.g., perforin,

- fﬁ%ﬁhﬁ% f@k@ |2 %le{r@g @é@% pﬁﬁﬁm&ﬁwma&dg@ﬁﬁm@nﬁc
t e 1 ke er nor e defensi ns can"be made
i ntedersiis e ko @gxswc}ﬁl&h%@rw qf fhedr pRrmactipt yrseriable salts.

SUTHe Rflo@mil SéhydthdRasBened ahdlctdly sbmfihg Rasesin lheay
defenS|ns can be adm nistered rectally via a

sUpB8&& ory. The suppository can include vehicles such
[0174Rhs cBoeoaalutpeationsahb duaxass andepsty efohy bemeoglbpcoilos with ap-

Wh r(lérp{k dgcrh?a}%e&,ﬁgqy %?%i\éﬁﬁo%c S %r%hul?go ?jrrré %fsﬁlgé ff ble% axﬁale with
r efcqnatpntatdlﬁi ridgtivcatueh ags wsmnwrtglpgoméltwh pispotatpdtarch; with

SWﬁﬁ@ﬂ%%ﬂﬁ@aﬁaqu%nQE&Mﬂ&ﬁdaﬂﬁﬁﬁéﬁEn%ﬁﬁﬁs%9&%&%0Hﬂh&chor
for exanpl e,  teaspoonful, tablespoonf ul

SuBFIEEsE Bith dis&é‘?ﬁféﬁoﬁ% sehais SQEY %‘}Lfﬁlil d@éﬂ‘%ﬁ‘iﬁ‘{ﬁli’tméf)d‘f*ﬁb car-

C OlRA Sl yOdE [GRRE Al ith RYrioNds, AcH B telc AR ToeRsEIem Bleatdig and if
present invention. Sinilarly, unit dosage forns for

i njection or intravenous adm ni stration may conpri se
the defensins of the present invention in a

conposition as a solution in sterile water, nornal
sal i ne or another pharmaceutically acceptable carrier.
[0179] The term "unit dosage forni, as used herein,
refers to phyS|caIIy dlscrete unlts SU|tabIe as

o o - o



diluents, are readily available to the public.

Mor eover, pharmaceutically acceptable auxiliary

subst ances, such as pH adjusting and buffering agents,

tonicity adjusting agents, ;gtabilizers, wetting agents

and the I|ke are readlly avai |l abl e to the public.

[O Y c S r S |

o Bl Bl AR At ML IR, BBt gpd Bavorine

sulgeatt per adnlnlstratlon A typical dosage may be
{Ol’?S?ne Tﬁ@b@&nsﬁr@@ﬂ bk @&mutlé’ﬁ&l ﬁl@b ?x‘ F&r‘é\ﬂugf%?mxdlﬁjécﬁmﬁy A8Slving,

i me-rel ease capsul e or aken once a day
c OB HiINEPr S OPYBlybe ﬁh@lﬁan @9 awegﬁ%ﬁr RIREEUS 7L VERLt W’é as
| n‘@{g@&bﬁlﬁr othth §1nh1a|i’fﬁﬂ£ %Bfﬁiﬁé&ﬁ: gipheed ac1@§1yfi@f¥d(@€bsters of higher
sol ve

obt.al ned ca al.s hat d

o 1 R Gt BTG Byl iy g GuBhg) agtres such as
bysobgiidders igoramdsareals, aspimdimnygeotshanukitpwp agedan stabflizers and
co E&Q¢i4 release [0182] Those of skill wll readily

t& that dose |evels can vary as a function of
[0176} he fmsmswéﬁmswwtmn lvan bev@kiiedyn geropi domygianntg be ad-

anﬁﬁlﬂ@fcé LJEQEE’JIMIEBIJ 'I“Eé/ d@EndiNE: a8 WRIEGHuIAEed ﬁﬂ@‘ﬁre@sﬁfrﬁ@& fieceptable
Sone the specif defensins are nore, potent

otM@P@ldntsrsé?fea%f@ahla&lgblégorfl%thd@ BapaRe: dEFaghR Apd Q'Fé*c

[0177Y eadFl!lf_VthIﬁbl@[ ([ﬁb@l@ﬂin@mb&’e;d lﬁmgdeﬂlhtcﬁé{ﬂp bbsifofied lihema;hhg hytha variety
ererre nme

f
B o e L
usmingdtered p@&rblryeaa asu;@osh&iry vEreysuppdmﬂrcahecansndn@a vadtierdsuch as

0 S OERTRDBE AL 408 BB
|nﬁﬁaﬁémh@ﬁ@ﬁHyﬂmmh@HWEﬁﬂgﬁnes are maintained in

[0178 FONt @Rk d¥dakb t4R t6€bhBorf 1BEtaSinlihGIr&Mn JukRBs §)Qﬁpsf Ui and
USIng vari ous nmeans to mai.ntain contact, suc

i SUFBRISIORS T3Y REiPHY dderiecingach ¢9588¢ Pk Orl%awﬁ@e frappaoptul, ta-

Ofblédpe;)nﬂiﬂl eitﬂd’,mﬁl ,suﬁwpop@@r@ﬂ@ﬁltzﬁﬁﬁa pregbgieided ambent of the composition

aer 0sol.i zed m.ni stration

eyt f Bl ot 4T bf Bt BB S Bl R dosage forms

t hiat 1m®mluoataezrﬂmems ofmmesttatianesy coughisathe Sefrdains of thggpresent

orm{,gﬁl oﬁ%lggoﬁﬂ)ﬁéfﬁmn &t ef:soldmﬁ 1h fsf&ﬁjesw% ngﬁ'laeﬁ@)(hﬁéscﬁfa%bther phar-
onbi nation o0 posome form n

|ﬂ@&ﬁ@ﬂﬁﬁwdﬁﬁﬂéﬂﬂ%c%ﬁGQMAtterlonlc |IpIdS such as

[0179pho S’[ﬂbﬂﬁehﬁl Yh§ih@bdap€forhh s ﬁl@&ﬁhé}blﬁigrelf & tcﬂpﬂ/yls Ichl1p@iscrete units

nor be neutral or acid [
G &5 BT HBEERS T BT <88R HUMApHBIS a it containing a pre-
gI devemihed quadity foé defckgns l0h84A]veatiopeapdatedi :Irhﬁfnount sufficient to

lEXﬁggl?dgFtﬁe désp&]iq REeS %?r? ML& Qt‘f’&lc L ngg}h? HM 821} acceptable diluent,
ion o at B ace ant | é PR

ad:wm erroatvellnpkze?he Qo<ifi mtncmﬂ lﬁ@it th@ roib flognda fems o lﬁkﬁ @asent invention

prd%‘p@ﬁd‘oz?ﬁlc%aﬁlcﬁpa& 'dEfcﬁQn'clnBR%@ﬁ% ndBich9tlcr b bRlaelie 6HETN the

uar yFebr vol 64. 1SSN 0021-9258. may

bdﬂh&%%?odwwpf wwﬂf@d it the defiesin dhi Pednposi ti on

[0180 jCOnt'Bhd‘;bfﬁ@n%ﬂhbﬂ@&m@é;ﬁa&@@iﬁ@l@ﬂs | ShcRBs a@w@@ E}.ﬂﬁ\tfﬁns camcls or

t g(rglloerlillzoqr}g a(—'glulm/ |aya1[}|¥; nt | }‘%hgn]glgmre&veﬁggm 'lfelib?a&é F%Ptabic

pemxxénﬂry suAlstaacesi, nitodns @Haghjusahg and buiifersityorebnipaonisds adfusting
ti J}Eﬁ}n {l%ﬁl%p‘? %etl?n 6&6?1%%11%1 ﬂ%;glﬁ(fo%g%eggﬁlly%vgﬂ:ﬁ% {onth@public

[0181} epehypienl Hpsagealssaysienitodmipisiationengoipsd i ]P&)W §09 milligrams
t hen kg i aRbe st Qi p@r Mﬂﬁﬂh{%&t Aplgbicﬁﬁddgﬁgct L'nﬁ}a bc one tablet taken

erall¥ fron1a % sec. E

gt??iattwa DX Vs &R hg)r O%QH\%H%%% I L%—b aléaﬂw day and
adginfgniag 4 pestSrit@adiiy Mghgeasial by adtherieasdisg. Thetirelwivese effect
by about from 1-2 fold, followed by shaking and

cooling. This method allows for the incorporation into

the lunmen of high nol ecul ar wei ght nol ecul es.

Formul ations with Qther Active Agents [0185] For use

in the subject nmethods, the defensins of the invention

may be fornulated mnth other pharnaceutlcally actlve



[0187] The present invention is further described by
the foll owi ng exanpl es which shoul d not be construed
as limting the scope of the invention. Exanples
[ 0188] Chem cal s used as bukfers and substrates were
conmerci al products of at |east reagent grade. Exanp
l e tro I 01 [
erBB4Ph G ansE Bh e s e iy e QG ROMLRLPE 86} FRS. By gasutes
b pth%wﬂasw@wlydwgégw@d pm@svrpm@u@ny athst kngver repgsmigoptrolled
m&eedgéa CDNA library (SEQ ID NG 6 from WO 03044049
](As MES A/S). 2003-05 was cl oned into an

[0182 peifawemﬁ§k18w}1é§a§#ﬂmp9@e%>rt atgloselcagls 63k V3ry ded dyuchgp of the
| nsﬁgﬁfﬁﬂe?ﬁéﬁﬁﬂe sé@rﬁﬂy YEthP kRsploths @MT 2RARscephiBiliBes RO Sdbject to

e.in

S5 ST oF fedge S AeP Ry Tadas SR TR PGS Freferred
rrudica;ggemefsr & giaag dSeksit arei raddilydiscemamablotgl tbomxdfshilliasle: art by a
h [ ' P
PR TR AR OES Py LS 58t e
enddelisiy sequence is shown as SEQID NO 1.7. The

[01 8’3][3 orr ?ﬁfpﬁ)@:djf ngoﬁ?ﬁﬁﬁk% R @@Iﬁbl@ 1é’\@1§e Raed OPMT&@&Ehe liposomes
was transformed into us, oryzae

BE@ﬁ?Wé@ “ﬁ‘f’r wils ghideyagelsiiriapd deliver W @giea%zféﬂ@: lupghe e

f i geslaldplyatre ligakomed laﬁéhﬁizdﬂdambﬂ &ﬂédlﬂidﬂ&ﬂﬂl&h{‘d\@d’lﬁ fbl\/\ﬂu@[@ment time for
r Iésol at ed rown on YPM med é}ﬂ‘ east

l@lgnplés&lgfo OHR 2% "P‘&‘&gl)cog 151 1§,01?fe£tXt Emding agents, and
> awhrp lige. Inene agmeel 9fsbdinyantBDSigetoscasrepiesighedisl e acrosolized for

F
AR PR o AOB AR 1A g procins o
apmﬂ@ﬁthﬁtrrmﬁmtn éuss@ra@ﬁqrnw@bﬁams@ pladhtdseenda vioh 8T Bdpgiayyirus,

suspas e 8% baktyeckeR c&ﬁbka@%bﬂ@oﬂrﬁ%sorﬁé eMheMs]iyids,
obt a]LUHed under these Sr oW h con itions

t rERYPBIRAHPRC BF ZWICHPYS ARl 1 %Bh%%?b%@éqha}%ﬂe The remaining
p: laysitl R il be noawiINth ke trhindrraomtid 1&@)&5 @i[ﬂﬂh“ase:ihsv]lldlleﬂg phosph'lludy}
P ect asi 049 0192 ile severa
of *tHier pflﬂ’ Mg)élzféy‘feﬁ}ﬁo%@?‘ s appeared to produce
[0184hi ghEor frepeeing ﬂmlzﬂsembaghmpmh@mrajd@cmb@ est of the 30

0% 40’2?&&3&&9& {?%ﬁgﬁg E v@rrugglﬁr?i&%l ﬁtl?ﬂ’ﬁln%ﬁﬁﬁj e Miv¥0 Co-

aciafrasicion 96 DA aprl wca%ﬂamtm@w drselpplé@féwﬁ@sawe method. J. biol.
| ndiewi dud) Febf ansier, pRsiqm madigon eqriagissn event

b b BP0 I bR Eo Ra it ol Bl
di ddrerisnCiasinapperopehie aknawn ntcdiioc,awn vémelyst saige begma where the
onto[h? 61%3911%%%‘ The' rgrgg? rréql a%gaﬂ i Fv@{é%é B%i‘g%rgg%ﬁéﬂh{%se agitation for

consi der e guence 0 ) _
i nthegrpsripdnef love §rca1m dbauh &-Gipeb e the diibecig prassd inoh wptta siafed bath,

' nﬁr@tﬂrzﬁbﬂ%ﬁ AG"CV%@ﬁ hibey et %p%atgﬁ @oﬁ?%&QSQ@WSGThe composmon is
’greSSI on rom a sin an_exp [essjo

£ Foql?ﬂt%bﬁoéfl S HMEA! BRI %rRafdml‘f‘o 68%61’6%%0%@3%‘1 ksl %ec and may
B(iﬁﬂmhac&gu@cba Iy Bopeessi e afwdefsafst exgaRdASBei@lidg dtficous

gmﬁzl}lfglr g%nq.eé [y: @grgﬁsiﬁg%ﬁ vggglﬁ)cy by :iﬂ]:ﬂeg? ant ]2% f%]]gllgcfll]()wcd by shaking
Pl ®ct@siing.flihtnmethbd alewvefs tmwmoraemp ies shednmen ofrhighenolecular

i ng.ran- ning Plectasin encoding sequence, these
m\?fé@ﬁ%%ﬁ%#@h ed from pMr2548 (see WO 03/ 044049) and

pMT2549 (abovEprmatatioriyveliyh OthanpAotive. A gonts

BanmH| - Xbal, fragnents to the Bamli |-Xbal fragnent of a
10185 ect E?r t%éléal%HbJﬁgta}z@tb@lse gicalelanyins o5 B¢ LEycaRipn ey begormulated

with other pharmaceutically active agents (such as steroids), which are well-known in




WD 03008575 (NOVQZYMES A/'S). 2003-01-30. ). pJalL485
contains for selection only the part of the A oryzae

ni aD gene encoding the C-termnal part of nitrate
reductase. Using a host stggin such as JalL507, a

derivative of JaL294 (see Exanple 8 in WO 03/008575)

co e r

f u{l}% t%%toé]ﬂ}ﬁcu&far?y J)tﬁgnj ] (}h&{)ﬁaxlsaeggeg?s b{l}?}:; aé&{ﬁﬁ &'L@L@f&g Fl%&iﬂd@a wide
gr vaiegnolrntibiogich gs hnwmgvethe surlaeses @émtmtmesﬁ@r@memmﬂms e.g.
0 nf)éméiﬁmhfr’ MRLRAAK S, LeeERI 8kd@iMn, dbdiasiReRAclIN Bftpicillin, etc.;

t hat nDst ‘transforrmants selected in this way . are

i neredllia Hygasn Ripgipn) wittellacinase m@bms P?M%pgﬂwg?é cefaclor,

hogaps Q40 Us (&b oSS, ﬁmmacﬂ@nae ﬁbh{ﬁhﬁﬂl&@@{ﬁoﬁbaﬂﬁmsﬂhﬁ@lo-
sit.e do, occur e intron

N gt e I

pl wmldmwﬂnmn;ﬂmndalphﬂ’é%’ﬁﬁamm spddliRBRG¢ins espeiodirve| v .

Fogmﬁg&g E hese plasm ds 4 transformants of A

oryzae é% were sel ected and shown by Sout hern
[0186hnal Haiignycotie agrndd 47c alssiusrgie insbsynopolydnes.ior g namoeieriag B,

DL}?%[HU‘% SIf'ltu@&é'yﬂt %ﬁi Hem! og %&%biyazai kEtB@oﬁb&Qtfa@Gﬁ%&ol Alwe
ae trans or wer e, nane

derive .

MTERPRA708, %“tHH}EJc’?‘H%mpﬁ)(m‘ﬁ%@G uge ﬂ%ﬂ@@aldb P ﬁ@PB‘PhﬁH?%tOWéF@ and
MI288 i 88%kifmaehayodlsd Eli‘tﬁinblﬁlaét‘ﬁfn(lf ettt M 2882 d2@88ns of the
merelgromn an &FM as des ri bed gstang 1.0 ggt in 12 etc
o PRI i e B OV R ST e B e BT 12 et

[0187Hay sTlof prgsenntrvenoreis drdicy detribyd PAGE fSDSvige lesaragles which should
ab : : ittle spread
e e R T A
expected since they shoul dibgainy dent but
identical strains). On the other “hand it is evident

[0183} hat Chéreicelx pratsitoifclsend|substrat@Gvere coia886: pBBAICEs of at least
(i taining) is higher than in Mr2882- 2885

|$%$&mgﬁggs) [0195] Rel ative Plectasin levels in the
day 7 sanples of Mr2882- 28EEK;«,pia[bo been det erm ned
. le 3

A 0 : rqlelg ergillus oryzae
[0190}30nt ﬁﬂl&ﬂl& gbp Bilﬁﬂﬂ] }aﬁoldhﬁefsﬁird@'@R pﬂﬁlhl’:ﬂ aplifeddion a P. nigrella

i f To facilitate transfer of
se&ﬁgﬁg m%E§%§QEH%@ ‘%%gsin variants frome.g. E
coMO aiE4849 OEDFUIZ MES V8. @083-06-38sper gi | | us
ex)o\'ifgssﬁbx%'& 1Ht%catng¢{a er. zﬁus‘v@ regﬁf}l}l g&gel nsg‘BI% Bﬁﬁ}/ %eééf‘%ed in WO

Pl'ectasin intron frodmori gl ha osit one

t &/ rie sl e eanidgMbd P e T @é’e@@r@ﬁ’f th@ 1gtreyp Y e 8}?01&8111
' nerfcb@?m@ rs&fifeﬁCeF’&FﬁN@@S-@W@é%@h@@ﬁ@&ﬁy ﬁﬁﬁg staﬂ_&hréﬂ% h@oﬁnutagenem
%&é S mer |ntroquced in etJn ron-1 ess Pl ec ﬁ- h
et Cﬁ%t%@&a S BIEIE XA Bash “T‘Fﬂ‘i NFETRLIOR & TPREEhn Sﬁfﬁ Yifpin the
a ivruiNIT=ireeul ddey lli’l@()h-@ﬁﬁtlﬁlﬁlg (r59ﬂ3beP&bgmalenmpmg steiuence is shown

ErE O G okl Rt at oy Sl Rt haR e

[0191ki gnpTgept wdseirsé@écumed imh almge@tfh@ 0@&)& BEﬂhstiS @mmlsiy described
acih, dyeNANGRIoULS. d[ﬂ%c ﬂfs@@la&g qd 1ﬁ(9vﬂdﬂﬂq{arns§)hﬂ&ﬁk WREPEWiEereisolated,

function accor used signal prediction
prGIAGE., Hfﬁén%waé hGereatt 6%%011 e beplo|Rsplonf/Ahd % maltose) and

C Omﬁagig‘lﬂ LlIgsanﬁll@C\Kf@’é laRal@REQEl SlgS &g depeeiously slheumbeasn WO

the .corres ondln l.us ex
TR R e 8 é‘m”[“e%?s‘-] Rt PG BrGRE Phbpeaed
frbnmﬂheqwec@ndwnnhmnncmﬁaﬂ@ahygenmghhceanwﬁa$é0amﬁLnumuna

c -
o AL RSk Bhack eSO Wb o f%vﬁé&qgg e
i nwvbﬂ@%@zmwn pmwmmz@ngﬁlsa intropger engodmsPlectasm (see
inserted in the MuNlL site of pMr2898 to give pMIr2899

in which the intron was verified to be inserted in the
proper orientation. The sequence of the intron

cont ai ni ng, Plectasin encodi ng sequence of pMr2899 is

shown as SEQ ID NO 19. [0199] Al so, the intron
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| n\}vcrtso\penﬁ[eggo gal inserted in the proper orientation. The sequence of the intron
containing, Plectasin encoding sequence of pMT2899 is shown as SEQ ID NO:19.

[0199] Also, the intron originally present in the sequence encoding mature Plectasin was
made synthetically such that it could likewise be moved as a SnaB1-Pvu2 fragment.
This was possible only by altering the last but two bases of the intron froma T toa C.
This intron was also transferred to the MIuN1 site of pMT2898 to give pMT2900 in
which the correct intron orientation was verified by sequencing. The sequence of the
intron-containing, Plectasin encoding sequence of pMT2900 is shown as SEQ 1D
NO:20.

{0200] Plasmids pMT2898, 2899 and 2900 were transformed into A. oryzae BECh 2
selecting for growth on acetamide. Approximately 20 transformants with each plasmid
were twice reisolated and grown on YPM as described above. From SDS PAGE gels
of the supernatants it was evident that the average Plectasin expression level was con-
siderably higher for transformants with the intron containing constructs pMT2899 and
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pMT2900 compared to the intron-less construct pMT2898. Again, since expression
levels between individual acetamide selected transformants vary widely, it was decided
to transfer the expression cassettes of MT2898-2900 to the niaD based expression
vector derived from pJalL485 as described above in Example 2. The resulting
expression plasmids were pMT2901, pMT2902, and pMT2903 corresponding to
pMT2898, pMT2899 and pMT2900, respectively. pMT2901-2903 were transformed
into the niaD defective host Jal.507, as described above in Example 2. A number of
transformants were reisolated for each of the transformations. The transformants were
grown on YPM and supernatants run on SDS page gels as above. Also in this case it is
obvious that the expression level is higher for the intron-containing constructs
pMT2902 and pMT2903 than it is for transformants with the construct pMT2901. It
remains to be proven by Southern analysis which transformants are indeed single copy
integrants, but from experience the majority of nitrate selected transformants in this set
up can be shown to be single copy integrants, even if tandem integration does occur.
Two transformants were selected as representative strains for each of pMT2901
(strains MT2946 and MT2947), pMT2902 (strains MT2948 and MT2949), and
pMT2903 (strains MT2952 and MT2953).

ELISA quantification of Plectasin was also done for MT2946-2949 (see Example
4).

Example 4

Competitive ELISA - Estimation of Plectasin vields in Aspergillus oryzae fer-
mentations

Using rabbit polyclonal antibody generated against purified Plectasin, an indirect
competitive ELISA was applied to estimate yields in Aspergillus oryzae fermentation
broths. This type of assay is a standard procedure generally applied o quantify
amounts of a given protein/peptide, given that an antiserum has been generated.

The following material and buflfers were used:

- Plectasin - a defensin described in PCT application WO 03/044049;

- F96 MaxiSorp Plate (Nunc, Cat. no.: 439454);

- F96 Microwell Plate (Nunc, Cat. no.: 269787);

- Skim milk powder (MERCK, Cat. no.: 1.15363.0500);

- Tween 20 (MERCK, Cat. no.: 8.22184.0500);

- Plectasin specific rabbit polyclonal antibody (Novozymes);

- Swine Anti-Rabbit Immunoglobulins/HRP (DAKO, P0448);

- TMB Plus, Ready-to-Go (KemEnTek, Cat, no.: 4390);

- Sulfuric acid (MERCK, Cat. no.: 1.00731.1000).

-PBS,pH 7.2, 1L:
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. 8.00 g Na(l,

. (.20 g KC1,

. 1.04 g KEHPO4,
= 032¢g KH2P04;

- Blocking buffer: PBS, 2 % Skim milk;

- Washing buffer: PBS, 0.05% Tween 20;

- Dilution buffer: PBS, 0.5 % Skim milk, 0.05 % Tween 20.

Briefly, undiluted and serial 2-fold dilutions of culture broths were pre-incubated
with 1:1000 polyclonal antibody in dilution buffer. Upon incubation for 2 hours at
room temperature, these samples were transferred to Plectasin pre-coated plates
(coated with 0.1 pg/ml Plectasin and residual binding blocked using blocking buffer).
Upon 1 hour incubation at room temperature, bound antibody was detected using a
secondary antibody (Swine anti rabbit - HRP) and thereafter a chromogen (TMB Plus).
Detection of Plectasin bound antibody was measured through absorbance at 450 nm,
which resulted in a titration curve of antibody binding.

Throughout the assay, plates were washed using washing buffer, and substance
dilutions made as described by the manufacturer (DAKO & KemEnTek).

Interpretations: No detection of antibody bound to the weil means that complete
binding (inhibition) of antibody to unknown fermentation broth has occurred; whereas
maximum absorbance measured equals absence of inhibition by the competitor
{unknown fermentation broth). In this way we were able to estimate the amounts
{(diluted broths) that were needed to inhibit 50% of the binding to the wells. The results
are depicted in the table below. Results were calculated relatively to yields measured
by fermentation broths with no intron (MT2882, MT2883, MT2884 and MT2885). The
results are shown in Table 1.

The results show that by using gene constructs containing an intron, the expression
levels increased to about 330% of the expression levels obtained by using gene

constructs with no intron.

Table 1
Intren Culture ID Relative yield Average yield
- MT2882, day 7 106 100
- MT2883, day 7 108
- MT2884, day 7 96
- MT?288S5, day 7 91
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preparation of fungal genomic DNA. Approximately 50 ng of genomic DNA was used

as template in a PCR reaction with the following primers.

Primer A;

TCTTGGATCCACCATGCACTTCACCAAGGTCTCC (SEQ ID NO:21)

Primer B:

TCTTCTCGAGTTAGAAAGAACAGGTGCAGGTAC (SEQ ID NO:22)

10 pmoles of each primer was used in a 50 ul reaction volume. The annealing

temperature was 55 degrees Celsius and extension at 72 degrees Celsius for 1 minute.
A total of 35 cycles were run using the Expand High Fidelity PCR System (Roche).
The PCR product was digested with BamH1 and Xhol which cut in the overhangs
introduced by the PCR primers. The digest was run on a 2% agarose gel and a band of

approximately 400 bp was isolated. The isolated band was ligated into BamH1-Xhol
digested plasmid pMT2786 (see Example 2 of PCT/DK2005/000725) and transformed
into E. coli MT173 selecting for leucine prototrophy. The Bambl1-Xhol insert was

sequenced and shown to encode the prepro-Eurocin sequence corresponding to the
cDNA previously characterized (see PCT/DK2005/000725 or SEQ 1D NO:3), but also
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Defensin_ beta or “Beta Defensin”, accession number: PF00711;

° Defensin_propep or “Defensin propeptide”, accession number: PFO0879;

® Defensin_ 1 or “Mammalian defensin’, accession number: PF00323;

s Defensin_2 or “Arthropod defensin”, accession number: PF01097;

s Gamma-thionin or “Gamma-thionins family”, accession number: PF00304.
[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
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PDéjigkgggﬂb§§3§0%§£@§ 32 C{AINB . A reconginant
Aspergillus host cell, conprising a nucleic acid
construct, which nucleic acid construct conprises a
forei gn nucleic acid sequence encodi ng an insect
defensin and one or nore intron sequence(s). 2. The
Aspergillus host cell of claim1, which is an
Aspergil |l Us niger or Aspergillus oryzae host cell. 3.
A net hod for reconbi nant production of an insect
defensin in an Aspergillus host cell, which includes
cultivating the Aspergillus host cell conprising a
nucl ei ¢ acid construct, which nucleic acid construct
conprises a nucleic acid sequence encodi ng the insect
defensin peptide and one or nore intron sequence(s);
and recovering the insect defensin peptide. 4. The
nmet hod of claim 3, wherein the Aspergillus host cel
is an Aspergillus niger or Aspergillus oryzae host
cell. 5. The method of any of clains 3-4, which
i ncl udes selecting a host cell exhibiting a production
of the defensin in an anount of at |east 150% of the
anount obt ai ned when using a nucleic acid construct
wi t hout an intron sequence. 6. Use of a nucleic acid
construct, which conprises a nucleic acid sequence
encodi ng an i nsect defensin peptide and one or nore
i ntron sequence(s), for inproving the reconbi nant
expression level of the insect defensin in an
Aspergillus host cell.



7. The use according to claim6, wherein the
Aspergillus host cell is aa Aspergul us niger or
Aspergillus oryzae hos,. cell.

CLAIMS

1. A recombinant Aspergillus host cell, comprising a nucleic acid construct, which nucleic
acid construct comprises a foreign nucleic acid sequence encoding an insect defensin and one

or more intron sequence(s).

2. The dspergillus host cell of claim 1, which is an Aspergillus niger or Aspergillus oryzae
host cell.

3. A method for recombinant production of an insect defensin in an 4spergillus host cell,
which includes cultivating the 4spergillus host cell comprising a nucleic acid construct,
which nucleic acid construct comprises a nucleic acid sequence encoding the insect defensin

peptide and one or more intron sequence(s); and recovering the insect defensin peptide.

4, The method of claim 3, wherein the Aspergillus host cell is an Aspergillus niger or

Aspergillus oryzae host cell.

5. The method of any of claims 3-4, which includes selecting a host cell exhibiting a
production of the defensin in an amount of at least 150% of the amount obtained when using a

nucleic acid construct without an intron sequence.

6. Use of a nucleic acid construct, which comprises a nucleic acid sequence encoding an
insect defensin peptide and one or more intron sequence(s), for improving the recombinant

expression level of the insect defensin in an 4spergillus host cell.

7. The use according to claim 6, wherein the Aspergillus host cell is an Aspergiilus niger or

Aspergillus oryzae host cell.



