TREATMENT OF FUNGAL AND/OR PROTIST INFECTIONS The present invention relates to
polypeptides, derivatives or analogues thereof, with antimicrobial activity, and to nucleic acids
encoding th&veaxts/aMssd specifically, the invention relates to polypeptides,P48HGBANELE0023EMalogues
thereof with antifungal and/or antiprotist activity. The invention further provides the use of such
polypeptides, derivatives, analogues or nucleic acids as medicaments, and also in methods of
treatment. The invention TeRABYEKtetr FIDeijest® ARl BROEIES coaked il the polypeptides.
Antimicrobial peptides are a key component of the innate immune system, generally containing 20-40
amino acids, having a net positive charge, and with the majority having been identified so far in

non-mammalian SPeefsser dy Brtinr selatssitn Labinepiides, derirtivesLr analagueritetrumans or
mammalsy ThisdssadmiaifigtiosdnicemesrialdedHesion ol s e RARIRETARY the risk of
adverse effects from peptides of non-human origin. By 2006, of the around 890 sequences listed in the
Trieste inﬂé‘ﬁH%V&‘F&PQrFﬁlﬁPEF&BiQPB@SHHQ“&aﬂ;?&é(@é‘YFﬁtBr./m%B??cm‘?ﬁﬁﬂfsWﬁhr%%tgﬂ’é’r%@db html), only
35 were offu/sran@tigioriandafiteseraely Bwigiess thdhe2 ORI ACHS indength. saeme short
synthetic antimicrobial peptides have also been developed, However, these have the disadvantage of
associateBHEREPHIISHiGEHIRBYSHXROUASEES RISTPIRISIATYIS- RS IRETISARRRS: 8 H0efides have
been charagthtiged iR A gioUNe @radsbaviudiRs Biediugmn 30f83tsldu®3brdey, avitkedhe following
three classes being most studied (Bowman H.G., Journal of Internal Medicine, 2003: 254:197-215): (i)
Linear pe&fgégﬁBR{n e@%&%‘ines and often with an a-helical amphipathic structure in solution, for
example, Human LL-37 (SEQ ID No 1):- LLGDFFRKSKEKIGICEFKRI VQRLKDFLRN LVPRTES; (ii)
Peptides with 3 disulphide bonds, giving peptides with a flat dimeric beta-sheet, for example, Human
a-defensin:- HNBY 1??) REEHA ?Q&WC?%@EWV& BEVEER I RRERC ST Beptides with
unusual bias éraligriedataining 2CKG stthoascplglingviargining, fogniop thnarge, hislidinieh fdleexample, Pig
PR-39 (SEQ.ID.No,3):- R RPRPPY’%I; PRPPPFFPP RLPPRIPPGF P.PR%PPR%?' or cow indolicidin
(SEQ ID MBS PHIBRBRAVIS RIS SO Bihdh EORFRaRRI B SRotigko B0 thaP FiSve the
capacity tdaigtbibiliing gheiwtisefilnegy. dsxhsrppeatidslichpepiides inahdsl CatriepnguBudorins,
Pleumidin Ryrrhocoricin, metalnikowin, sheperins, ACAMP1 and Ac-AMP2, Histating, Tachyplesin II,
oo ERNE R FoRBRTEHGROLE REASHG B AR FACRSATE. IR, defonsin
protein WEflsotdfiRbR ghefelitin oS actihdniamadiditl. FRyti2e06p itkormepepidesbpuambsen found to
additionally inhibit protozoa (fqr, example Megainin,and dennaseptin). Others havg bgen shown to
inhibit botgﬁf gi aﬁ?ﬂ pré? zogf gﬁ%xarﬁé}ﬂgr%%%%%in).aﬂ%%léz\r/ %r?zgt prgg%tﬁ Cthe dr‘r?‘ﬁlteac &hism of such
agents to (ipartiivel. bintiungsd. ardiesizntipibicmodn oanty\Atiesdse it Hulyan rtegstpaad of A number of
antibacterjal peptides that hgve been cribed in the scientific literature have strong cationic
character,{%%% often c% n%ri%ﬁoefs%rgf it nzfgnﬁ)}rslf)nea%%d b%gep%lvl\iev?r?rﬁgt zgllﬁoﬁte psﬂl(rj‘glsetécc)ntaining
arginine aantiydiretialvepaptideicrbbial agdtivitybdeor eeanipbed Addovecetal. ttReptitese 21he327-330
(2000)) haye reported that peptide derivatives.of apolipoprote; have a strong antibacterial action,
compatan TR ar B E DO e B S 58 R AREES T oo
had no activigynat all despite containing arginines both at positions 142 and 147. Similarly, Azuma
demonstrated that the peptide apoE134.455 (22 amino acids in length) had very low antibacterial
activity, and the peptide apoE134.459 (26 amino acids in length) had greatly reduced antibacterial
activity. Finally,Sézbmgzeptidds ohéyyén\besiig adedtatteraetibante risixagivitpsof(Bedsgbo® ddiRied peptides,
and did nog galiate gy cfhen st piCroma! ifaceip, far PATIPIS, aql iy, a0alnst fynglr protists
Following on forR the research carried out y KzUuma et g fhe Inventor o fie present invention
investigatéBameaotidrGof eemzhafdhtpepliddedicised2603a 20HpBFaE s B and E, against viruses. The

doscribet 1 PTG H DTS e CT 00D Sak0. Thabe Saeet TR AR oo

tandem repeatshaiudevaianssltismgof fof texqeplidediapet141-829 (SRRLRRRNo- SBQ ID No.5) and

ap083359.339&(5.'1@5 EE %ﬁé@&f\l@ ﬁﬁﬂ;— QS f closely related modifications of
SEQ ID No.5 or -H[?[{%F\%o. ﬁF ese peptides are €i Iigﬁ e?%ig%%’m or comprise the LDL receptor /
HSPG receptéiibietitidecyith of dipdibats drends, EzanoeBpanthdks thithiny dhibdinesenbetadsh to be
bound by any othesis, he cansiders it i?gl . hg}_{ﬂﬁé iral polypeptides exert their antiviral
actions by a nsl?lr%l%’e%gg %aéncggiﬁ"srlr%%nw%#? (%é%af ec |n§ \@Iﬁ’%ﬁa a&?ﬁ%@nt being particularly favoured.
The inventor suggests grajdimersaton or peptdes derived from, the LDL receptor / HSPG receptor
binding region of the ?Q?# tei fq&pé? Eﬁ?f%} iants thereof) is important for an
antiviral effect. De%%te eﬁp aeégtﬁgian Ivira g’g% are %é?éd to antibacterial agents due to their
different modes of action on viruses and bacteria, respectively, the inventor also decided to investigate
whether polypeptides, based on the antiviral peptides discussed above, also had any antibacterial
properties. The results of this research are describkd in PCT/0B2005/000769. To his surprise, the

inventor found that in addition to antiviral activity, these polypeptides also exhibited antibacterial
activity.




The inventor of the present invention continued his investigations on these polypeptides based on
apolipoproteins B and E. Accordingly, despite the fact that antiviral agents, and antibacterial agents
are unrelateW eG4l agents and agents exhibiting activity to other mi®eTds§aMe33de to their
different modes of action on viruses, bacteria, and fungi, respectively, the inventor of the present
invention also decided to investigate whether polypeptides, based on the antiviral/antibacterial
peptides discussed above, had any anti-fungal properties, or exhibited any activity against any other
micro-orgdiiynisptid@pediticatystak e ito covm empihwside rsuchsaugtiolinef angipas (e.g. tandem

repeats) o ' (é f] fro e c OW bi%d_in j 19% se
apolipoproﬁ[gﬁ%%%ga% ?a\%ggt lgéj;f\%m%%%%’ Zfﬁgcts, or e%(ggp e,oé%oél st %%%d?g? ot eErF

micro-org ZRKAEPEFER aB IPERERGH PERIRFRT hednweawoindohidishisd (BE€pdRtsd He-apoE141-149
region Might{pexpe it either antifungal and/or antiprotist activity. To his surprise, he found
that polypeptides, as defined below, do exhibit antifungal activity, and also activity against other
microorganisms, in addition to the antiviral and antibacterial activities, which had been demonstrated

previously. - AgSICINRAA iasRacioldve arasaninYRRBR IR ds AiRYItRd ise Af 2

polypeptide, or a derivative or analogue thereof, comprising repeats of a peptide deri from a

Heparan S\ipfias. PRteaghpsan{ HSFG pestisstoribihiaiag Cegiopins, aiafsslipopPbesiniftinthe
manufactus¢, af ameficameniiiar Jhgtreghinrnt,ef a Angahbandigr Praiish ,ti%ﬁistat'ip’r}’s,the term

"derivative or analogue thereof”, we mean a polypeptide within which amino acids residues are
replaced byachsiplgsio (Uhétbocianiral Ruetegsindide, Refersins randiihtefevidssoPanagidiagid mimics)
with similat.sigde ¢hai jd C [OREF ie Eﬁlqngit' ly. eith [ erminals of
such pepz‘ggéﬂﬁﬁ:af/%gf Bfr;é%%%%{d ?/t%%llégﬁ%?gt-%}mmg’ grlotectir%?g%rl%lpg%%ligx%%ﬁg%ups with
similar probettiesoraceoyhorrepiidesghaup haewild redajsp rskitienkihatvhédnpiratoacal Geguence may
be varied, { tedio 9”&%% ?}& inal Ié( ide. is for. oy during.t lopment of the
repeated pepti ese%éf%?e ’9-me?§%ﬁ% Pr%t#eﬁlgg? 91 tﬁee%%%]ﬁg%%éﬁeﬁ) gg?hg i#@é@ﬁc?ﬁtg;r%ﬂ%%ses at least
two repea@ndfraqiepti éforeevanifioFanbit8P Glaveymor dindiseptetiomsthanispoifomdtein. It will be
appreciateg ! e ROREPHS maFAmerisharReala RIS, SAMGARRLE Gewahagrimer or
polymer of the same peptide). Alternatively, the pol3rpeptide may comprise a repeat of two or more
related peptiderstiod: a heterodimer or a polymer comprising two or more peptide types of peptide
monomer). If the polypeptide comprises different peptides, it will be appreciated that such peptides will

share the characteristics that they are, or are derived from, an HSPG receptor binding region of an
apolipoprotein, Astafipridoh anttacetshpepdden dhinl bavierbeen | diespibedriadtisaspeifsptides

according f fhe JVERHORRAMPURS AIMErs: 26 B ME SRl Ushpe s linkec Ntgyminal to C

terminal in a fashion that would be known to one skilled in the art as a tahdem repeat. Accordingly,

unless thetegifiest Hievarueroties aliqeplidesroniaiaias @ Liaingandrbysirarane i ohishn a repeat of
peptides thaka#g, ALAER AEHKE Famy a0/ ?’%ﬁtiﬁ%&eﬁ%Qm%W(%@W‘ RERTaRetReRIgtein. Such
y

tandem repeats 'may be homodimers (or polymers of a single peptide) or may comprise a heterodimer

(or polymeepfifs daiy plpridesiniproiaa Edmoea stroeaithactseigligeliote OB as used
herein is inteRdgd,io g@ﬁ&ﬂhﬁ&fmté%rg%ﬁé’ér the Hpbis.recepier hindingdggion of an

apolipoprotein that have been modified. Suitable modification may include amino acid substitution,

addition orehedndimdree eRdivibtiok Pbdetritercaniaming sepnirekhatuabpesiticasdddendepeat in
accordanceqwitSithafirst ASRRG! AENM SPRRIAN: T RIS asiIE GOIIRIEtely, £RNSkAHY tg expectation,

polypeptides, derivatives or analogues thereof according to the first aspect of the invention have been

shown to dsgHR Badiiriydrinensbasienrbastizitimmd thementide@eEim 1a (orEninragidieof is used
herein, weineapihphifte peMPERidsRecardingigithednvanfiorarihe aonstifusnt,peptide is reduced

in size by removal or. deletion of one or more amino acids. The reduction of amino acids may be by

removal of RéesHgasd dhe tartbastatab RaiivARoh s oRRSED HlEVEH sy tiseshy28dIclid st one or more
amino acigs{reasithindine:CanstikRAhantaRs:s, ﬁheekavﬁmr%awﬁpagyiﬁaslﬁﬁ%wr&that
polypeptides as defined above have antiviral and antibacterial activity. However, to the inventors'
surprise, vivselsthe polypeptides according to the first aspect were tested on fungi and protists, they
also showed antifungal efficacy and also activity against protists, as shown in the Examples. Hence, it
is the inventors' belief that they have therefore shown a new medical indication for these polypeptides.
The medicamehPHeRHRENG SMets desrgseh corifd oMb xR Mayh ek b mvaniometibsl reatment of
humans opfesereteriRanyisise ifhatpadicamenbisiprefembiysad Hiygaiiuagabiptectigns of humans
and other mammals. The polypeptide used to prevent or treat fungal and/or protist infections is
preferably derived from the same species as the subject being treated. When that subject is a human it
is preferred that the polypeptide is based on repeats derived from human apolipoproteins. By the
term "fungal infection", we mean an infection with, br caused by, a fungus. Infections that may be
treated include: blastomycosis, coccidiodomycosis, cryptococcosis, histoplasmosis, sporofrichosis,

chromoblastomycosis, lobomycosis, dermatophytosis, deimatomycosis, onychomycosis, piedra,
mveeatoma fiicarincie nitvriacice ver<ieolor tinea harbae tinea canitic tinea carnorice tinea criiric tinea



In general, antiviral agents, such as acyclovir, ribavirin, or enfuvirtide (T-20), are rarely useful against
antifungal infections due to their completely different modes of action. Similarly, antifungal agents,
such as ButBhiNe/Bi®conazole, or Naftifine, are rarely useful against virBCieBa¢ed A ¥ordingly,
the inventor of the present invention was very surprised that the polypeptides according to the first

aspect of the invention shgwed.antiviral; and antipacterial .effi , and also activity against fungal
and/or prot ?%%ﬁ%&%?ltgwggdco%hp%géé ytudr\{Zr)?SggteLght é??ﬁ%‘%ggp‘%%.ééej%ﬁ%%%‘gﬁ?ﬁl‘g %glgt!ﬁglinvention
would havedyneydssrdehkiregatingal activtivity e theswin gddis visnarch (bactEdarted Wiruses), and
the Kingdgsp: lgﬁboﬁﬁ he Kin % v r was surprised that t eptides
according to t e.lnvent%ﬁéﬁgg s%}cﬁil \?gresg{ﬁty angrgggﬁg b?glé Srégng%%g g!:ti\ﬁ?}?’%%pthagg very rarely
occurs. Whilsishetindentoreratsnoandsty wibgshahadly aefy Hypoteptidesie MpeFsuggested that the

antifangal/pfﬁigﬁgﬂ'm cbagﬁ%‘nl' fi t lypeptigesja ﬁg{@f NCQ Y inention, may
involve a direct damagi?ﬁg effecC tgftﬁg'%?@i rop%%%%? gither mediate thrgggﬁqﬁ:ﬁrééépﬁbrane, or
through tafgetipl-as skeeaiiih elasdhnpla et medisicatioand dif GE®B2K80é of SELRHAMSM.6r entry of
intracellulapparasites (e HwR 9Ty } ' | 'ysf%(ﬁéi hese reasons
that only a suréﬂzéiir%lyif%gﬁirﬁéﬁber of p%%h@?%%ﬁ%e@%%ﬁ%?s%%é%ne y t%ge#é% aspect of the

invention) biadénsasaiesueitiaeebparetive Bauid I fiNgilartioimyetersdoesTies wigrioy s the
polypeptidgs AGCOYdIRG ﬁ?gggé&*é?ﬁg%ﬂg?d@rﬂmﬂéiQ%@&{é\é% ﬁ%i@%tgaﬂlpé]&?de%?{éﬁ antiprotist

agents, and also antivira nts and antibacterial agents. It is possible that'in some embodiments of

the inventiieithanfspabesitnay oehipitmenitshalomeehanismboviitinthetgopfiictiog,itisel For example,
the peptid%&mgﬁh&@m@i%ﬁm@w%&a@miWﬂéﬁh@&&%&tys(%g@svéwsd@mge&%%Of
|

antibacterial and antiviral activity). Preferred polypeptides accor ng/ to the first aspect exhibit

antifungal BFRIIARYidestisda Bowmytam d- ML asenapionntidbSRia rareptovifiadias regianied dassity. It will be
apparent that this,eutariuple @@Mam%yag@9%%@%&%9%%@5&%%%%@1 as they may
be used to prevent or treat fungal infections, protist infections and also viral and bacterial infections,
preferably,egfﬁ%Itaneously. The polypeptides according to the first aspect of the invention may
comprise repeats of peptides derived from a Heparan Sulphate Proteoglycan (HSPG) receptor binding
region of human apolipoprotein B or human apolipoprotein E. It is preferred that the polypeptide

according to theeditedpedhes it At ReenitorsasEelaisddmadusiqasl derpsdiEBdRe) of peptides

derived fromeaniARLRORIISIND BdeRba 6 RERERIBHINGIRMAIRCHERIBI B, 3R LBfRER DYIdAW and Scott
(J. Lipid Res. 1990, 31:1109- 20), or alternativel(gffrom an apolipoprotein E LDL receptor binding

domain clfigeified tp inysetisais Werherspolmapticpsgharethonbrrapiotaipertites dsaisdbinding

domain clugierd3 dRamke dasatachuithimes-shahies aerpiahin dingitegion eh apolisaRietain B, and the
apolipoprotein E LDL rece%r binding domain cluster B of apolipoprotein E may be located within an

HSPG bindind GoHERAAP AT o rdifiE . Surhmse: riaeniBy & ab dery chah jariedditipR riments to

assess theaifngakongl aRipIishastivdy AiPestidasdammpringRmieins and derivatives thereof
Peptides and derivatives from ApoE and ApoB were a particular focus. The inventor found that the

apoE141-149 monomeric sequence (see Table 1 and SEQ ID No.5); the aPOB3359-3367 (see Table 1

and SEQ ID Not6g ancetier nagdilie bapeR33hRmrk/ dseenhal!aid andSisRidasNsh 7iHagsl no
detectable antifunﬁ]i?l activi%/. Howeyer, surpris'i;%gly, the inventar found that ret%eats of such peptides

(i.e. polyp@SHREPiH L8785 e WRHRAB RIS sBedb fth & presknehin AR, the Bghitithntifungal
and/or antipreVishipgiprity; ddoanttes b thdetiidsiratigntoRRatib nopfeifidanealthednglypgptides
according to_the inventjon, and Examples 2 and 5 illystrate the antiprotist activity of the polypeptides
according ?&ﬂ’ét’rﬂgéﬁ%ﬁy to WE W RO e LU S0 REH B S0 ERRAEY %f\;ﬁf’ﬁ%(?fhesis, the
inventor beligyes, thdtéhia, caib fimginiasyacitl 685 dhe siveiieramofia 4kcké9: Renligien (ased on SEQ
ID No.5) and B3359 3367 peptides (based on SEQ ID No.6) and modified apoB3359 3367
peptides (t‘?gg%%%ﬁ% g&ﬁﬂ%ﬁgﬂ%ﬂ Wir?&@ﬁﬂ%‘f?ﬁ tQﬁBeg‘n%p%‘ﬁt?’é%“&‘ﬁﬁﬂ‘ghﬁﬁﬁgl%ctivity and
antiprotist peptidiystdisasiged Tawiry enidrhgsaalsdesidbishrgibat seaditbHediaivesRighese peptides
also have antifungal and/or antiprotist. activity, including modifications and truncations of the peptide
sequencesa.gam%ttgé‘%({%ﬁ]ig?lﬁgﬁ%a%%me detailed analysis of polypeptides with andfungal and
antiprotist activity and in particular those based on repeats of peptides derived from the Heparan
Sulphate Proteoglyc SPG) receptor binding regign of apolipoprotein B, or apolipoprotein E. The
inventor producgé%é%%éﬁgh iRt B’gﬁggqéﬁ‘?%@g%ﬁﬁoc@ff&g??f%p8&31?{)9@%. ‘&he 9-mer of
SEQ ID Neéahjlealigardte)itf theprdeindetisicd HHapnBIIBL_133&ptdi. HRPO 1eapefr¥n@illg No. 6), and
also the modified form of apoB3359 3367 (i.e. the 9-mer of SEQ ID No.7). The sequence alignment is
shown in Table I. It will be appreciated that these three 9-mers, or derivatives thereof, are repeated in
the polypeptides according to the present invention to form at least an 18-mer, which may be

optionally truncated. Table 1: Analysis of effective E)eptide sequences exhibiting antifungal/antiprotist
properties0123456789
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region of these apolipoproteins may have other antimicrobial effects, for example,
against fungi or other micro-organisms, such as protozoa. In particular, the inventor
wondered if repeats of the apoEisi-149 region might unexpectedly exhibit either
antifungal and/or antiprotist activity. To his surprise, he found that polypeptides, as
defined below, do exhibit antifungal activity, and also activity against other micro-
organisms, in addition to the antiviral and antibacterial activities, which had been

demonstrated previously.

According to a first aspect of the present invention, there is provided use of a
polypeptide, or a derivative or analogue thereof, comprising repeats of a peptide
derived from a Heparan Sulphate Proteoglycan (HSPG) receptor binding region of an
apolipoprotein for the manufacture of a medicament for the treatment of a fungal

and/or protist infection.

By the term “derivative or analogue thereof”, we mean a polypeptide within
which amino acids residues are replaced by residues (whether natural amino acids,
non-natural amino acids or amino acid mimics) with similar side chains or peptide
backbone properties. Additionally, either one or both terminals of such peptides may
be protected by N and C-terminal protecting groups, for example, groups with similar
properties to acetyl or amide groups. It will be appreciated that the amino acid
sequenoé may be varied, truncated or modified once the final polypeptide is formed or

during the development of the repeated peptides (e.g. the 9-mer).

Preferably, the polypeptide of the invention comprises at least two repeats of a
peptide derived from an HSPG receptor binding region of an apolipoprotein. It will be
appreciated that the polypeptide may comprise repeats of the same peptide (i.e. a
homodimer or polymer of the same peptide). Alternatively, the polypeptide may
comprise a repeat of two or more related peptides (i.e. a heterodimer or a polymer
comprising two or more peptide types of peptide monomer). If the polypeptide
comprises different peptides, it will be appreciated that such peptides will share the
characteristics that they are, or are derived from, an HSPG receptor binding region of

an apolipoprotein, as defined in the first aspect of the invention.
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It is preferred that polypeptides according to the invention comprise dimers or
polymers of such peptides linked N terminal to C terminal in a fashion that would be
known to one skilled in the art as a tandem repeat. Accordingly, unless the context
dictates otherwise, when we refer to “tandem repeats” herein, we mean a repeat of
peptides that are, or are derived from, an HSPG receptor binding region of an
apolipoprotein. Such tandem repeats may be homodimers (or polymers of a single
peptide) or may comprise a heterodimer (or polymer of related peptides) as discussed

above.

The term “peptides derived from” as used herein is intended to describe or
include peptides from the HSPG receptor binding region of an apolipoprotein that
have been modified. Suitable modification may include amino acid substitution,
addition or deletion. The derivative peptide or modified peptide is arranged as a
tandem repeat in accordance with the first aspect of the invention. Surprisingly, and
completely contrary to expectation, polypeptides, derivatives or analogues thereof
according to the first aspect of the invention have been shown to exhibit antifungal

and/or antiprotist activity.

When the term “a truncation thereof” is used herein, we mean that the
polypeptide according to the invention or the constituent peptide is reduced in size by
removal or deletion of one or more amino acids. The reduction of amino acids may be
by removal of residues from the C or N terminal of the polypeptide, or may be by

deletion of one or more amino acids from within the constituent peptides.

The inventors have previously found that polypeptides as defined above have
antiviral and antibacterial activity. However, to the inventors® surprise, when the
polypeptides according to the first aspect were tested on fungi and protists, they also
showed antifungal efficacy and also activity against protists, as shown in the
Examples. Hence, it is the inventors’ belief that they have therefore shown a new

medical indication for these polypeptides.



apoE (141-149) - SEQ ID No.5 apoB (3359-3367) - SEQ 1D No.6 Modified apoB (3359-3367) - SEQ
ID No.7 dicates residue is the oE (141449) In the light of this alignment data, the inventor
noticed thatW{p8OHBEBtecurring (conserved) amino acid motif in each of tRETEAHANMEAI R peptides
comprising tandem repeats of a peptide derived from a lleparan Sulphate Proteoglycan (HSPG)
receptor bindin Toleh li ' P = . or.the . (gfied
apolipoprotein gl%g%%%%%%%%%g{%ﬁ%gfﬁﬁ%om g?ﬁﬁ%ﬁ%&%@%ﬁ 13,16%?836 EQ ID No.5)),
or a trunc#iRsHaldresinTiohhotiansree Sporetstinarhiseplitle mradjmiment ysipreforaibins¢®RICR), which
is found a{@gggpf@@qlrﬁsf&ﬁgﬁsd&qj}g%g 4d§3§191f1§58ﬂas,'\|0'5’ and SEQ ID No.7, and SEQ ID
No.6. The inventor noticed that all of the pozﬁllpeptides according to the invention exhibiting antifungal
and/or antiprotist activity comprise these RKR motifs. Therefore, it is especially preferred that the

polypeptide acenigipdihhadoVRUIOn CARINEREsAHeas BRI Attt antbsBabpeptide

comprises a tandem repeat of peptides comprising RKR motifs). It'will be appreciated that

polypeptidesfeadt dryisdnhEgspe tn same ripsaiep i ithe %thié‘&t;tﬁ@i@go'ffrﬂﬂrtﬁ‘é RIRmidiEts (i.e. one
NCR mOtiE@@%&?%ﬁuﬁﬁﬁ%ﬁ%@%ﬁé’&ﬁﬁa@ﬁ?&ﬁﬁéﬁ{% FOBAREPEH AHUMELERLEERGAL oF tetramer

(4x) repeat, or an even greater number of repeait, the polypeptide preferably comprises at least three,
or at least TR AVOHRAFOtEESpectively. 4

By the term “fungal infection”, we mean an infection with, or caused by, a
fungus. Infections that nday be treated include: blastomycosis, coccidiodomycosis,
cryptococcosis, histoplasmosis, sporotrichosis, chromoblastomycosis, lobomycosis,
dermatophytosis, dermatomycosis, onychomycosis, piedra, mycetoma, fusariosis,
pityriasis versicolor, tinea barbae, tinea capitis, tinea corporis, tinea cruris, tinea
favosa, tinea nigra, tinea pedis, phaecohyphomycosis, rhinosporidiosis, aspergillosis,

mycotic keratitis, candidiasis.

By the term “protist infection”, we mean an infection with, or caused by, a
4pr0tist. Diseases caused by infection with Protista include giardiasis and other
gastrointestinal disorders including amoebic dysentery and diarrhoea, cutaneous and
visceral leishmaniasis, Chagas' disease, coccidiosis, ick, trichomoniasis, African
sleeping sickness, red tides, toxoplasmosis, malaria, and microbial keratitis, including

Acanthamoeba keratitis.

In general, antiviral agents, such as acyclovir, ribavirin, or enfuvirtide (T-20),
are rarely useful against antifungal infections due to their completely different modes
of action. Similarly, antifungal agents, such as Butenafine, Butoconazole, or Naftifine,
are rarely useful against viral infections. Accordingly, the inventor of the present
invention was very surprised that the polypeptides according to the first aspect of the
invention showed antiviral, and antibacterial efficacy, and also activity against fungal
and/or protist infections. It was completely unexpected that the peptides according to
the invention would have activity across kingdoms, i.e. activity in the Kingdom

Monera (bacteria and viruses), and the Kingdom Fungi, and also the Kingdom



Preferred peptides comprise two RKR motifs and consist of 18 amino acid or less.  In one
embodiment of the invention, the polypeptide according to the first aspect may comprise a dimer
repeat of thaVOeaeMd$prising the RKR motif and preferably has formula PQEHEERIRLY2354

{a'b'e’ RKRX'y'z'} wherein a, b, c, a', b', ¢, X, y, z, X', y', 2" are amino acid residues, and wherein the
bolypeplids saimbrissPRRIGANGR it At Pt AR LR Z WIEHATG RRERIY of SEQ 1D
No.5, SEQ ID No.6, or SEQ ID No.7 and derivatives thereof. Such derivatives may comprise SEQ ID
No.5, SEGueh NersBitsEd sochie roathearss of fehisitynes dhsiceatiarebsiiearss that peptide, other
than the RKR motifs, may be replaced by an Arginine (R), Tyrosine (Y), Methionine (M), Isoleucine (1),
Phenylalanine (F), Tryptophan (W), Cysteine (C) or a derivative thereof. The peptide may also
comprise a HistilEisHhsiberigiodoes nois BidtelpebaRaundihy £ Sopethetionbarkasiith a Arginine
(R), Prenyialaaine (myPib waiaahan MAeRduR aRdmasLPiRicsA Y Ad RARRNRRNA residue, or a

derivative thereof  Suitably, one or more, more suitably, two or more, and even more suitably, three

or more a#fifRrérige adihibs musnbiencprcEy oy an drghidenrgineasnidqthe fagvsnine (M),
Isoleucine fl+;Ehefyla!aniaidd PR RNAm M ks GinE Pt AR YR S iRerrafin e

embodiment of the invention it is preferred that four or more, more preferably, five or more, and even

more prefdPaBRE APEisfold addifiombloskadeadaibrehassiopepiit o bistmeaiglapnaadiiet aspect of the
invention g@g besopianad)uthese AENNR aRdS 06 ALY aliveMiere flRRierabliodhensgplaced or
res

Substitute idue is the first, second, third, seventh, eighth, ninth, tenth, eleventh, twelfth, sixteenth,

seventeen‘i’ﬁlﬁrae?Tb‘FHEWYééﬂﬂ’H@Bﬂh@ SEpsaEKeTRwanseséHahese defipsd B Asebflie according

to the invepgiep %‘%@%Bﬁﬁ@n}%@@ﬂ&rﬁﬁiﬁﬁd% pedrRiNee éﬁﬁfﬁﬁfﬁm@%ﬁﬁ{%ﬁ%espond to the
sequence defined by formula | with or without the substitutions discussed above. In this case, amino

acid position 1 corresponds to a; position 2 corresponds to b; position 3 corresponds to c, position 4

corresponds to i amjBaHcH REPINBRHRIMRUD:@RE £9188 invaiQHENRF- thaipMarsy has

surprisingly found that truncated polypeptides based on formula | also have efficacy as antifungal

agents, art¥dYstpPotist YEHREh AR/ ENIDEPERL Ay b RS Bt atiRRdt I of may have

less than Lresningiarigsedtor iINsiapaRisienaPalyRaptdesreeIding 4p dhe fiksmepehef the
invention may be 17, 16, 15, 14, 13,12, 11, 10 or less aming acids in length. Deletions are preferably

made at pBSRIEIFS 18y Bhabif gompinerionsnb e BP IR BORSERRGE WERHES heforamale:  The
inventor hasealsehEdeRrishaglydenipd thakRoReRtdes basastiprofasimudaiButBayingiaggitional amino

acid residues, also_have efficacy as antiftmgal/antiprotist agents. Accordingly, preferred polypeptides

or derivatif@@ R EGRM R ARHbA ek aRd e b AGY ki de e esremh Belperidim acseidibtides
according {® the figgkaspeecof dhpibivemtiFin@ay feilOndfiotibt 246tR3y24nd5 i® 6addtidB, 29 or more

amino acids in length. Additions may be made to the N or, C-terminal or in the core of the polypeptide.

Additions AP BETHAGRCHYHR IS OFAPENHRIAHH Y- Lt thiL! hpsempmsieRatofiR apriyEistide), or
before 'a" fctivityteghibriedbinthoplypppiidéds asrdedinatl imfareoula 4s Asditians aaysbe imade either

after residue 'z’ (i.e. in the core of the peptide) or after. "z" (at the C- erminaLen f the peptide), as
Cefined n RPRAAGT TeRioEgE), (e SR ToR o SRRty it A5 dii6h B30 DRCKTE 10, 11, 17
and/or 18 pifthe pappcedeatinedibyfangudey. Most preferably, additions are made before position 0 of
the peptide, i.e. amino acids are added to the N-terminal before the first amino acid at residue 'a’
defined by formulal.  The polypeptide according to formula | may preferably comprise the following
amino acids:  The polypeptides according to the first aspect of the invention may comprise

repeats of peptides derived from a Heparan Sulphate Proteoglycan (HSPG) receptor
binding region of human apolipoprotein B or human apolipoprotein E. It is preferred
that the polypeptide according to the first aspect of the invention comprises a tandem
repeat (as defined above) of peptides derived from an apolipoprotein B LDL receptor
binding domain cluster B, as defined by Law and Scott (J. Lipid Res. 1990, 31:1109-
20), or alternatively, from an apolipoprotein E LDL receptor binding domain cluster B
(J. Lipid Res. 1995, 36:1905-1918). The apolipoprotein B LDL receptor binding

domain cluster B may be located within an HSPG receptor binding region of



a & a' = is independently selected from Arginine (R); Tyrosine (Y); Methionine (M); Isoleucine (I);
Phenylalanine (F); Tryptophan (W); Leucine (L); Lysine (K); Hisfidine (H); Cysteine (C); or is deleted;
& b' = is indBeAHENMN8dlected from Arginine (R); Tyrosine (Y); Methionin@ (B0 ();
Phenylalanine (F); Tryptophan (W); Leucine (L); Lysine (K); Cysteine (C); or is deleted; c & c' = is

independently sel o] inin - JYIOS) ); iopine: (MY Isoleugine (b, Phenylalanine
(F): Tryptgghﬁﬁc%fﬁ%ﬁgé%"A{{ﬁ%%%@%%ﬁﬁ:g@é {%&&ﬁ?ﬁ?&%}?ﬁésﬁﬁ%ﬁ )?E)gr is deleted: x
& X' = is irgepenpeiti $tisetebdrimearedyimifion R); HHRSSihinding lemsionpfeapivliptguteeicine (1);
Phenylalaﬁine (F); Tryptophan (W); Leucine (L); Lysine (K); Histidine (H); Cysteine (C), Glycine (G); or
is deleted;y & y' = is independently selected from Arginine (R); Tyrosine (Y); Methionine (M);
Isoleucine (I); Phenylalanine (F); Tryptophan (W); Leucine (L); Lysine (K); Cysteine (C); Histidine (H);

s delotett 2.8 7 = is . _ ) =) :
oris deleted; z-&,g m\'r%ﬂ{bqu’ﬁ::[)!f@?é%’t ggh%%&‘?fzvé)rg&é[%ﬁ( )t@}as;—é‘s@meﬁ)ﬁﬁ{lﬁh'&mne (M)

Isoleucine (1); Phenylalanine ucine (L); Lysine (K); Cysteine (C); Histidine (H);

oris delgt@@tipfoﬂiﬁeapﬁwmpfiﬁémifdﬁﬂtﬁiqla apnépmmpin}set@d I@%’SY%H@%ﬂmmﬁal?mﬁm acid, which
may be indepgadentieselssiod, FRmAraiineBY Jyiosinfd YacMetionne i agletgine ()

Phenylalanine (F); Tryptophan’(W); Leucine (L); Lysine (K); Histidine (H). Preferably, the additional
amino acithsaagled-befoenemcHminausoie 439so5ihdm taand HROED e Dt thenapidszivesdo the

N-termin RTY ciat e ac ] ' ign may
comp riseagsr? elg%?g rq o%‘l?ggc]:%? (I;Ig %82} ?n%?a%c%%%%ﬁ% W SI?:%? g%%g%g%ltg ? x%%eg'y'z' are

defined adlAB80€) dtad markeiaeiabicepabifingall petixpidénwetiom Mumisrakvipiee anyeayobe different to

a', and b may, feiiffessalO ¥ e Eéﬂﬁb{e@e(ﬁéff SYpipEeand 3R @RdanchhgiBPRRERMGe according to
the first aspect mﬁgyégreferably be a homodimer of formula Il: {abcRKRxyz} + {abcRK.Rxyz} wherein a,

b, c, X, y feetafd dBeiprereatidnTeations, | do exBibikatdungRipapdiae aRtareiih actétholypeptide of

formula || may,conenriseial lsrshaneRddeRALAMIARAG S MR haEREdIERSRARRtY Selected from
Arginine (R); Tyrosine (Y); Methionine (M); Isoleucine (I); Phenylalanine (F); Tryptophan (W); Leucine
(L); Lysindi inmesiidine tRg. Bramidety 2handdditidhisitatairtbeagatipratisfe dgamre Wethenino acid at

position '?W@@@ti&@%{g@*@yl@éliﬂ\%ﬂ%me N-tenninal. ~ Hence, it will be appreciated that the
polypeptide according to the invention comprises an 18-mer of {abcRKRxyz} and {abcRKRxyz}, in

which abc and xyz are defined as above, or a truncation thereof. ‘
While the inventor does not wish to be bound by any hypothesis, the inventor

believes that the cationic amino acid residues in the apoE141-149 peptides (based on
SEQ ID No.5) and apoBsssosssy peptides (based on SEQ ID No.6) and modified
apoBi3se.1367 peptides (based on SEQ ID No.7) when in the form of tandem repeats
allows antifungal activity and antiprotist activity to occur. The inventor has also
established that certain derivatives of these peptides also have antifungal and/or

antiprotist activity, including modifications and truncations of the peptide sequences.

The inventor carried out some detailed analysis of polypeptides with
antifungal and antiprotist activity and in particular those based on repeats of peptides
derived from the Heparan Sulphate Proteoglycan (HSPG) receptor binding region of
apolipoprotein B or apolipoprotein E. The inventor produced a sequence alignment
between the amino acids of apoEi41-140 (i.e. the 9-mer of SEQ ID No.5), aligned with
the amino acids of apoBisso.sze7 (i-e. the 9-mer of SEQ ID No. 6), and also the
modified form of apoBsssessze; (i.e. the 9-mer of SEQ ID No.7). The sequence

alignment is shown in Table 1. It will be appreciated that these three 9-mers, or



The polypeptide defined by formula Il preferably comprises the following amino acids: a = is
independently selected from Arginine (R); Tyrosine (Y); Methionine (M); Isoleucine (I); Phenylalanine
(F); TryptopW4h20p79@s8teine (C); or is deleted; b = is independently selecRCIfloPA0Be s (R);
Tyrosine (Y); Methionine (M); Isoleucine (1); Phenylalanine (F); Tryptophan (W); Cysteine (C);or is

deleted: ol dIEPAISENUSEIAUA DA ERSMARAIRS. (G ghd OOERaR W stgine (O) or s

deleted; x = Is independently se cte from nine (F Cysteine (C);or is
deleted; yte-figrin @ prastiam il §-ses owbich omyPreerytimpaliydi@Ecatedptophan (W); Cysteine (C); or is
deleted; z = is independently selected from Arginine (12); Tyrosine (Y); Methionine-(M); Isoleucine (1);
Phenylalanlne (F) Tryptophan (W) Cystelne (C) oris deleted These preferred polypeptides may
comprise .A8ask: 0N § : pepitiddis 2S5 ibitiD Ay IPEOtiFEyptophan (W)
or Leucrn&@.@@_@%ferably, the additional amino acid is added before the amino acid at position 'a’ in
the polypeptide of formula Il i.e. to the N-terminal. ~ The inventors have also appreciated that
polypeptided may Be émplbyed aécording to the invention that comprise more than just a tandem

dimer (2K) TGPEREO 2 p&ot@@ (ﬁ@rl fed Eom a E rh§qmatesg Mygan (HSPG) receptor
binding fegi Ny i,a rlmp k& d[iun K)p For example,
polypeptides-comprisin a%l {3xfep ,l. er I’ number of
repeats '.ALeH}'B.de u:ﬁ.‘{v'w f & @.L!e@ar A e naFal% %&éP@i@gﬁ 8 binding region of
apolipoprotein B or apolipoprotein E may be employed as useful antlfungal and/or antiprotist agents.
Accordingly, it fi2 o ;_ rred that the polypeptde may fave {abcRE.Rxyz}n wherein a, b, c,
x, y, and z are [al GRS SO TER éﬁ%é‘t%%tﬁﬁﬂ F‘é? Pstﬂ?oaﬁ erejn n is equal to 2, 3, 4 or 5,
or more. Oftf @? o ‘éd4()ol peptides imay eomptrise ri ~mer peptide (or truncation
thereof) defined by formula I (e.g. repeats of a heterodimer of the 9 mers comprising the peptide of
formula I).

In the light of this alignment data, the inventor noticed that there was a
recurring (conserved) amino acid meotif in each of the antifungal polypeptides
comprising tandem repeats of a peptide derived from a Heparan Sulphate
Proteoglycan (HSPG) receptor binding region of apolipoprotein B (apoBss3se3367 (SEQ
ID No.6)), or the modified apolipoprotein B (apoBsssesss7 (SEQ ID No.7)), or
apolipoprotein E (apoEis1140 (SEQ ID No.5)), or a truncation thereof. This motif
corresponds to a tripeptide: Arginine-Lysine-Arginine (RKR), which is found at
amino acid residues designated: 4,5,6 of SEQ ID. No.5, and SEQ ID No.7, and SEQ
ID No.6. The inventor noticed that all of the polypeptides according to the invention
exhibiting antifungal and/or antiprotist activity comprise these RKR motifs.

Therefore, it is especially preferred that the polypeptide according to the
invention comprises at least two RKR motifs (i.e. the polypeptide comprises a tandem

repeat of peptides comprising RKR motifs).

It will be appreciated that polypeptides according to the present ‘invention
comprise at least two or more RKR motifs (i.e. one RKR motif per repeat). In
situations where the polypeptide comprises a trimer (3x) repeat, or tetramer (4x)
repeat, or an even greater number of repeat, the polypeptide preferably comprises at

least three, or at least four RKR motifs, respectively.



It is most preferred that the polypeptide according to the first aspect may comprise a repeat of
apoE141 149 (SEQ ID NO. 5), or derivatives and truncations thereof. Such peptides represent an

important e Y§b{I9i@A9# the invention. Hence, in a second aspect, there isBSIbB2e)¢/882870a
polypeptide, derivative or analogue thereof comprising a repeat of the peptide apoE141-149 (SEQ ID

NO. 5) or a truncgfign 1h - LAl of:R eeiant af:th peRlig GRe534L 149 inwhich at least
one Leucine (L) res%uHe (?s?;r‘eg)p acseag gl?yf | r)?ptophan M/r) ,lArg‘llﬂriine (R%, Lyslfln%e ,Ql'§lr10dSI(l)’lre (Y) Cysteine
(C) or Phégsgalanine (F), for the manufacture of a medicament for the treatment of a fungal and/or

protist infection, or contamination. By "a repeat of the peptide apoE141-149", we mean a

polypeptide comprising a repeat of the peptide sequence: LRKLRKRLL (SEQ ID No 5), i.e. a 9-mer.
The polypeptide brederapigbeshinpritesftte dnvierfiasidlee pobyraptidr kicroxding (LR KieRERL_L (SEQ ID
NO. 8), i.e - #1&}3 iS Q: irtiet- . Sﬁ%l is also referred
to herein a?g% gﬁ%ﬁgﬁ%ﬁﬂ p (Wﬁearg%&g S gr%ﬁ%%%N%grégﬁ}%%?gg%ﬁg (El.%. by agnglé%t%(group), and C
terminal pesesesably (e2g fogmavadmide group)). GIN Ip is also referred to herein as MU 10. By "a
truncation thereof', we mean that the repeat (e.g. the 18-nier of SEQ ID No0.8) is reduced in size by
removal of amino acids. The reduction of amino acids may be by removal of residues from the C-
and/or N-terminal, G¥eREIReyey teletron RKE*&Y6% thore amino acids from within the core of the
polypeptide (e.g. amino acids 2- 17 of SEQ ID No.8).  The inventor has identified that Tryptophan
(W), Arginine (R), Lysine (K), Tyrosine (Y), Cysteine (C) or Phenylalanine (F) may be substituted for
Leucine inds681 41 049 tanbler? r&pdats, Bnd tHat &S0 ciey pagtigsisrrivand hpsnig the
antfungaliggyiepliat adhhtse plpitiEaperaraleyechibabaolepteRaacoringithesecond aspect
ogu

of the invention comprise a polypeptide, derivative or ana e thereof comprising a dimer repeat of

apoE141 oAby of fHRLHadNoRe R HAdVa SredtcBOHIN Moat Rk dereatizeriheree) iaflue of the
dimer of SERVRING-fis eianed Rrd TyNeBham¢ b %ﬁh&@ﬁ%@fdn@o@ FaRiflR ot Itis most

preferred that at least one Leucine (L) residue of the dimer of S No.8 is replaced by a

Tryptophals3ivpResiiige aciddesidueset dhw meridseetheeban BgifiayB¥ Rfanipulated
with a nuraligan Qiadifferent smpg%&iﬁ%oreﬁﬁn@fﬂlgﬁi@wp Ma&siBalvBe pidesiituaniiungal and/or
antiprotist activity. It Is preferred that the polypeptide according to the second aspect of the invention
has at Ieagmﬁlmﬁdﬁ%gmﬁéb}éﬁﬂé%y&@é?@d@bﬂﬁ:aﬁﬁ’/’ﬁfé%%ﬁlm‘?,fﬂl hepRREAR), Lysine (K),
Tyrosine (b Ca¥sdin@iEdecd Bheamalaminadsnmsibstitutions, and more preferably three or more
substitutions. It is preferred that these multiple substitutions are with Tryptophan (W), Arginine (R),
Lysine (IC), Tyrosine (Y), or Phenylalanine (F) and most preferred that there are multiple substitutions
with Tryptophan fWVjs préfeadditigito.aifOranarelbsisiitlions WK aRA¥gifine QRYY, itis
preferred that at least one further amino acid (preferably at least one further Leucine residue) is
replaced WiTIRIBIAHRS (), oF Fosnterhan (o arsidhe At meserriratly; pHamirRAMENE), or
Tryptoph%ﬁ\dﬁe,lbfsamﬁi@ma’em&wed that such a further substitution is F or W.  The inventor
has also appreciated that polypeptides may be employed according to the invention that comprise
more than just a dimer tandem repeat of ApoE141.149 or a truncation or variant thereof. For instance,

a timer or tetramginslgikgaies b Mees,ahtepeatebiayHie emploxethas antifunen) aesy,
antiprotista%ignts. The polype’zgride@ according to }he econd aspect mai/ be synthesised such that
' Eil el

further amio atdd @re?4a8 £ Ues iR S ERP 2568, BN AR RS HE (Bl BAINESEDs may be
added to thesGiohibbtenn]isiscicmpentidaaliyRitite (¥, Sreyadpative, dysushexOFRide as defined
above. Alternatively, the polypeptide may comprise a tandem repeat of a peptide that is larger than the
nine amingeéb‘fatévgfl @E‘@&%ﬁ%‘?@?%&? fithe rﬂfylﬂg%t’gﬁiﬁd%l&fffegff eth3h 1 erminal, C
terminal andfe; hedyeepreitiatih e drQibramind aeitdsnndS by, Sidtds mast aeirrred that the
amino acid is ad%ﬁed to Et Cte minalgand als be%wq%r‘w he 9th and g(‘i‘t‘{;iérilmin,o acids of SEQ ID No.8.
It will be ap PRSI &?E@ﬁﬁ& & PSSt 1B A S est T PN BSIypeptides
derived fresplat=Q Uy Me& amihbeasiistituiedepobtpepiibiadvyreefantss tearinearios (or
derivatives thereof).and. thereby correspond e full length of a dimer tandem repeat of apoEnt149.
However, tH SFH}/% 6?&‘1’58%%@&&&%&%9&%8{}%%%{( §8¥?@qéelg§?étg"tllﬂﬂ t?&ﬁoﬁj&%‘f@es based on
SEQ ID Nosgldilsoshaventtfisaenrsahtifitisightenth ceddtipoftibt agptite Adhedinglyrmierred
polypeptidles or derivatives thereof may have less than
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18 amino acids. For instance, some polypeptides according to the second aspect of the invention may
be 17, 16, 15, 14, 13, 12, 11, 10 or less amino acids in length. It will be appreciated that modified
forms of W, WOROR/IO@FHHF may be substituted into the tandem repeat of agt§E14B29%300A80a number
of amino acid variants that may be known to those skilled in the art. Such polypeptides will still have

antifungal and/or pptinkatist ?&Q’EXo%E‘&Yﬁ%eQ t. ificai es naQt significantly, alter its
chemical characterist%:s.ygol?[ Instance, h droté%%léﬁg% t %Hsgga? c%gal %Srﬁir;l%sm(%% S %an%ry be replaced

with methylerigagiesspdieraain and Nkevhs) eprigmoayb tn theGegepeefdatzaddiypéptidds According to
th | fols IS : ' jved fr E141449
e second, aEP&ChAhng IRYSHaREeMPaRIRALaD gﬁwée@e@? %&E%&W@%ﬁw Flapo )

may comprise one of the following amino acid sequences:: KRWW (SEQ
ID No. 9). TSIy derasitiospdrasresnendy terythasitiderd dimmespapisaioof, gpsiibas 149 (SEQ ID

NO. 8) witlg(ﬁ.pegﬁ&gg@@ﬁg%ﬁ%%-@kTﬁﬁ%oﬁ@ residpes,d bispolypeptide is designated GIN 7 or
MU 4 when referred to herein. (b) WRKWRKRWRKWRKR (SEQ 1D No. 10). This polypeptide

corresponds to the full length tandem dimer repeat of apoElA.fl._149 (SEQ ID NO. 8) with all Leucings
substituted for TrypigRban igsidHes,RRd fHncatst fp%@'ﬁﬁpm%@%‘?fycﬁeﬂt%ég and 18, i.e.

is a 14-mer. This polypeptide is designated GIN 32 when referred to herein.

WRKWRKesehoRformur [ alegtheviperfisacy asran iogalcasaés condiepentiprasishegentsength tandem
dimer repeqé Qanel 4 4B 5QRNQ Sy atibseialber g SRS iiues for kryptophan

residues, i.e.isan 1 ‘mer. This polypeptide is designated GIN 34 wheén.referred to herein. (d)

YRICYRKRYRY BRidR | Eptvigstaice) 19T Pepypamiidssongserstie sortee st swpetieofuthength tandem

dimer repagy6i@RPERALSAASES) 1B NQ; B)with alllLepsines subsiifuied inidvipsing gesidues, i.e. is
an 18-mer, This pol)peptide is designated UN 41 or MUG when referred to herein. W

2007/00058%eEoRCEEIUETDE503ds PRROJME RKERKF(ILQLID NoandprTifisofdipeptide

correspongsiigtpaduliéengtppnsiemidimer repeat of apoE141449 (SEQ ID NO. 8) truncated by the
excision of amino acids 9, 10, 17 and 18, i.e. is an 14-mer. This polypeptide is designated GIN 8 when

referred to herein. (f) LRICRLLERKERICREL (SEQ ID No.14). This polypeptide corresponds to the

full length tandenTHimerdapeahohRPAEAALHER BER k@a’t\lﬁbl%)%ﬁa%%éwﬂ?&ﬁﬁiﬂqn of amino
acids 1, ZRI%r‘;d 3, i.e.is a 15-mer. This polype(g)tide Is designated GIN 2 when referred to herein. (g)

FRKFRKREEERIGSACHIBISERNDAGY, 18 dveis e asridisagedigmitbmsal pntipriistreferred to

nerein. (MHRKWRIGRMBYRILNRIGTIISRR 1 HO:ival inRRMMBRIdaaoRsIgNds 10 SEQ

1D No. 9 with thg W _residug at position 9 deleted. This polypeptide is designated when referred
han 18 amino acids. For instance, some polypeptidés according to the first aspect of

to herein.
the invention may be 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 or more amino acids in
length. Additions may be made to the N or C-terminal or in the core of the
polypeptide. Additions may be made either before residue ‘a’ (i.e. at the N-terminal
end of the polypeptide), or before ‘a’” (i.e. in the core of the polypeptide), as defined
in formula I. Additions may be made either after residue ‘z’ (i.e. in the core of the

peptide) or after ‘z’* (at the C-terminal end of the peptide), as defined in formula L

However, the addition is preferably made at position 0, 1, 2, 8, 9, 10, 11, 17
and/or 18 of the peptide defined by formula I. Most preferably, additions are made
before position 0 of the peptide, i.e. amino acids are added to the N-terminal before

the first amino acid at residue ‘a’ defined by formula I.

The polypeptide according to formula I may preferably comprise the following

amino acids:
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() WRKWRKRWRICWRICRW (SEQ ID NO.17). This polypeptide corresponds to SEQ JD No. 9 with
the W residues at position 9, 10 and 18 deleted. This polypeptide is designated MU 59 when referred
to herein. (WO/RKIPRRRWWFRKWRKRWW (SEQ ID NO.18). This polypekftii&Bavedfdids to SEQ
ID No. 9 with the W residue at position 10 substituted with an F. This polypeptide is designated MU 60

when refe oherein.. 515(&5( . . X T-his polypeptide
correspongté:lllrggtjlc%)1 SE%%?#?%% %%ﬁﬁg%&%t posi%@n@%%lg% ﬁﬁéﬁ%@%%ﬂd&t utéd with F
residues. TesleprinpEpiBecrytrdanimatBl TnypsaphanctVYirdeecine (osdiysits RIRVINRWRKRWWR

(SEQID NEQ)Z SIQ&%@Engqgigagegesignated MU 81 when referred to herein. (m)
LRKLRKRLLRL KLRK LR (SEQ ID’NO.21). This polypeptide is desighated MU 82 when referred to

herein. (nbv@aﬂzfam@mmmmmﬁwwmg@@‘(B)N’b@zjnerﬁi@;pmwémm_e ®@esignated MU
83 when {60 (15 Bln (RIS BT %WR&@MM%@; PARIR), Eysagypeptie

corresponds to SE ith the Lresidues at positions 10, stituted with W
residues. 10l a8/ BelstreE is designated MU 111 when referred to herein. (p)

LRKLRKRLGLBILRISNISED 100 2T R ANRSOIAR RTRSABPITIRSEQIR 0.  with the L

residues at positions 17 and 18 substituted with residues. his polypéptide is design ted MU 112
when refetpelFtsiRedm PlgyylpraimedRL: (RuRicnrk V) [seanp(NoOLsing (iopdishéinede

correspongs)iacS&RHO NP 1MwBhitRe B residrialgpositions 10 and 13 substituted with W residues.
This polypeptide is_desi%nated MU 113 when referred to herein. (r) WRICWRICRLLLRKLRKRLL

(SEQ ID NO%2¥) ~THi riashBREs Assitey (B d yepsing Ky Mebigoins &Mositions 1 and
4 substimdiuifnd/1psinksiFhis, SPPERILl nACSoRalestMU L4 ybeo ceferediberein. (o
WRKLRICRLLLRKLRKRLL (SEQ ID NO.27). This polypeptide corresponds
(H); Cysteine (C), Glycine (G); or is deleted;
y & y’ = is independently selected from Arginine (R); Tyrosine (Y); Methionine (M);
Isoleucine (I); Phenylalanine (F); Tryptophan (W); Leucine (L); Lysine (K); Cysteine
(C); Histidine (H); or is deleted;
z & z’ = is independently selected from Arginine (R); Tyrosine (Y); Methionine (M);
Isoleucine (I); Phenylalanine (F); Tryptophan (W); Leucine (L); Lysine (K); Cysteine
(C); Histidine (H); or is deleted.

The polypeptide of formula I may comprise at least one additional amino acid,
which may be independently selected from Arginine (R); Tyrosine (Y); Methionine
(M); Isoleucine (I); Phenylalanine (F); Tryptophan (W); Leucine (L); Lysine (K);
Histidine (H). Preferably, the additional amino acid is added before the amino acid at

position ‘a’ in the peptide of formula I, i.e. to the N-terminal.

Hence, it will be appreciated that the polypeptide according to the invention may
comprise an 18-mer of {abcRKRxyz} and {a’b’c’RKRx’y’z’}, in which'abc, a’b’c’,
xyz and x’y’z’ are defined as above, or a truncation thereof. It will be appreciated
that, for example, a may be different to a’, and b may be different to b’, and ¢ may be

different to ¢’, and so on.

The polypeptide according to the first aspect may preferably be a homodimer of

formula II:
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to SEQ ID No. 8 with the L residue at position 1 substituted with W residues. This polypeptide is
designated MU 115 when referred to herein. (t) WRICWRICEFFRICWRKRWW (SEQ ID NO.28). This
polypeptide WO 2880840 SEQ ID No. 9 with the W residues at positions &C/&F006/580%tuted with
F residues and the R residue at position 7 deleted. This polypeptide is designated MU 116 when
referred to herein. {1y \ KB{W ICRFF (SEQ ID NO.29). This polypeptide corresponds
to SEQ ID No. 9 with the W résidues at positions 10, 13, 17 and 18 substituted with F residues. This
polypeptide is designated MU 117 when referred to herein. (v) CRICCRICRCCCRICCRKRCC (SEQ

ID No. 30)wﬂ@f§iﬁ%‘,¥t§{eo?qg ﬁﬁﬂr‘iscﬁ)gggﬁéﬁrfﬁ?ffﬂ% i I@ndem dimer repeat of apoEic 449 (SEQ ID

NO. 8) with all Leucines substituted for cysteine residues, i.e. is an 18-mer. This polypeptide is

designated MU 12 when referred to herein. (wW) RRICRRKRRRRRKRRKRRR (SEQ ID No. 31). This
polypeptide corresponds to the full length tandem dimer repeat of apoE141-149 (SEQ ID NO. 8) with
all Leucines substituted for arginine residues, i.e. is an 18-mer. This polypeptide is designated MU 16

when referred to Aér&ih ¢he redyneptisie @iDapeRe], this prdxgsoiideeciofesmpbndk tate full length
tandem diaaffeReal kARt AdaddRAZERR NlaShHith alld PHc AR sUbaiHled fegeethionine

residues, i.e. is an 18-mer. This po.lype%tide is designated MU 5 when referred to herein. WO

2007/000582P AATED 08)0 8 255808y YR ¥ Ethieamr MK Fenleseias |5 NRheps)atrnisg@peptide
correspondsyigrépgaiifWenoth-iente FimeiteRRI! of anafd 4l 4248R6 PN Rk &l #eucines

substituted for isoleucine residues, i.e. is an 18-mer. This polypeptide is designated MU 8 when

referred tofRRGIRCISIafded Redria therpine red @ipesition) @El)\i%.@ﬂﬁ@ﬁ@ﬁﬁl%@&lé@corresponds
to the full leggthttrNdasyHimer repeat of apoE141-149 (SEQ ID NO. 8) with all Leucines substituted for
histidine residues, i.e. is an 18-mer. This polypeptide is designated MU 19 when referred to herein.

In most preferred embodiments, polypeptides according to the second aspect of the invention

(comprising tandw&p‘%ﬁsigfwaﬁ%&%ﬂ%&ﬂ%&%\kﬁ&%&b@ﬂﬁf@%ri&v%ﬁzﬁ following
amino acid sequences:- (i) WRICWRKRWWWRICWRI W (SEQ ID No. 9). This polypeptide
correspon&gnf’é’%sﬁﬁlI%ﬂéﬂmféﬁge{ﬁb&m%%f{éb%@iﬁf 9ipsEdbaROAE) XYRHRE Leucines

substitutediigmnddyRtaphas) sesiduasaddismebapeptide is designated GIN 7 or MU 4 when referred to
herein;

The polypeptide defined by formula II preferably comprises the foliowing
amino acids:
a = is independently selected from Arginine (R); Tyrosine (Y); Methionine (M);
Isoleucine (I); Phenylalanine (F); Tryptophan (W); Cysteine (C); or is deleted; 4
b = is independently selected from Arginine (R); Tyrosine (Y); Methionine (M);
Isoleucine (I); Phenylalanine (F); Tryptophan (W); Cysteine (C);or is deleted;
¢ = is independently selected from Phenylalanine (F); or Tryptophan (W); Cysteine
(C); or is deleted;
x = is independently selected from Phenylalanine (F); Tryptophan (W); Cysteine
(OC);or is deleted;
y = is independently selected from Phenylalanine (F); Tryptophan (W); Cysteine (C);
or is deleted;
z = is independently selected from Arginine (R); Tyrosine (Y); Methionine (M);
Isoleucine (I); Phenylalanine (F); Tryptophan (W); Cysteine (C);or is deleted.

These preferred polypeptides may comprise at least one additional amino acid,

which may be either Phenylalanine (F) or Tryptophan (W) or Leucine (L). Preferably,
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(i) FRKFRKRFFFRICFRKRFF (SEQ ID No.15). This polypeptide is designated MU 7 when referred to
herein; (iii) LRKLRKRLLLRKLRKRLL (SEQ ID NO. 8), i.e. an 18-mer, which is a tandem repeat dimer
of SEQ ID N¥M2®BEIF§MNo. 8 is also referred to herein as GIN 1 or GINIp RCAESHHEMes N
terminal protection (e.g. by an acetyl group), and C terminal protection (e.g. by an amide group). GIN
Ip is also referred to herein.as MU, 10; aéi iv% RKWRICRLLLRICLRKRLL (SEQ ID NO.26). This
polypeptiJ%ecgfgr%éﬁ)gﬁ%%@E?flﬂD1ﬁloa.g E\’/%/lit- e\t%éeL reesi%fﬁlensoa?%é:sﬁ%o%sihg%d i slﬁ]bg ituted with W
residues. fdligppptidreptitensitddigedethe/MN-tetdindlen referred to herein. Furthermore
QSTEELRVRLASHLRKLRKRLL (SEQ ID No. 35), which contains only one RKR motif has been found
to be a useful antifungal agent. This polypeptide is designated GIN 11 when referred to herein.
According to ancilher evibdoisnbavofdlse faspmspded ahthepolypeatitidesraefe cbepehypepytides comprise
repeats of tides deyived from an H receptor binding region of apolipoprotein B, qr a variant or
truncation%%%%ﬁfﬂgﬁég?%ﬁﬁ? %Eeg(l:%t Sgrelg %)srr%ro%/ld]e t§§go% Y sd(()%ff/lf)% %é?er,GB?% ((%rivative or
analogue thpegtiflecdemyddiripre peHispafan fspphia el Erviedgiyrana$BEGreepiobhiddigg region of

apolipoprigin B,, J%'igil‘__r’%%?&‘éfg%%? %o%iﬁ&%gé@@%“o% [ggnﬂﬁﬁﬁ‘ﬁ{gré’&a ﬁ%?%%%@ﬁ&e‘i’éor protist

infection, orcontam referably, olypepti rivative or analogue t of comprises a
repeat whigHyipegtidee ddroprisingapotipogrofdin Bebeik, recégirenisinding depeatinalustesBn Preferably,

the polypepii Ivati I 0} | I 59 3367
L0 15 R B e R aspect o
the inventlGiSRi@y meeptenbimininregiepedt afdiiopasse B3er ¢sepaprMancEwithythe amino acid
sequence;, %ﬁéﬁ%@ﬁé@ﬁﬁﬁﬁ%&l@dﬁoﬁhﬁ}ﬁﬁ&% FQ ID No.36).  Peptides according to the
third aspect of the invention may also be truncated as defnied herein. The reduction of amino acids
may be by removal of residues from the C- and/or N-terminal, or may be by deletion of one or more
amino acids fromA\/gm@iﬁ@g,,cRrg ﬂ%ﬁg@mg%ﬁom 9&%@1—%%%@1&% !\_Io.36).. Itis .
preferred that polypeptides according to the third aspect compriSe at least two AKA motifs, or more if
the polypeptide is{aheikRxar tetramer, and so on.  Preferred polypeptides according to the third
aspect comprises the tandem dimer repeat of the peptide apOB3359 3367 (i.e the polypeptide of SEQ
ID No. 36) or a truncation thereof; characterised in that at least one amino acid residue, other than the
RKR motif8hpegitoben tepiacdiby arcadatne atrove sritha ¢erernsiaifaa fopibpmgn (v/),
Arginine (RhefekEHeNG (k) fe5idua gF desivatives thereof  Suitably, one or more, more suitably, two
or more, and even more suitably, three or more amino acid residues may be replaced by a Glyeine (0),
Threonine (T), Histidine (H), Tryptophan (W), Arginine (R) or Leucine (L) residue or derivative WO

2007/ 000584PC6@§219Q%%3%@ypeptides may comprise repeats of the 18-mer peptide (or

truncation thereof) defined by formula I (e.g. repeats of a heterodimer of the 9-mers

comprising the peptide of formula I).

It is most preferred that the polypeptide according to the first aspect may
comprise a repeat of apoEis4i1-140 (SEQ ID NO. 5), or derivatives and truncations
thereof. Such peptides represent an important embodiment of the invention. Hence, in
a second aspect, there is provided use of a polypeptide, derivative or analogue thereof
comprising a repeat of the peptide apoE;41.149 (SEQ ID NO. 5) or a truncation thereof;
or a repeat of a variant of the peptide apoE,4;.149 in which at least one Leucine (L)
residue is replaced by Tryptophan (W), Arginine (R), Lysine (K), Tyrosine (Y)
Cysteine (C) or Phenylalanine (F), for the manufacture of a medicament for the

treatment of a fungal and/or protist infection, or contamination.
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thereof. Preferably, four or more, more preferably, five or more, and even more preferably, six or more
amino acid residues may be replaced by these amino acids or derivative thereof Preferably, the
replaced or Wish2hUE85Fdsidue is the first, second, third, seventh, eighth, nib€H/¢RMNoRM$EMth, twelfth,
sixteenth, seventeenth or eighteenth residue of SEQ ID No0.36.  Preferably, the polypeptide
according to the thirgd aspect ¢ rises the paolypeptjde of SEQ ID No.36. or a truncation thereof,
characterised in%%'ataafefgg%tt %ﬁ%‘gﬁﬁﬂ%dgca@o idGe has been ?e%?ggjeeé’%@eac%y%%%% (W), Arginine
(R) or Leuejreat(bf nesiduptidelgeiyatice: tHREGRKRILitaBQoHe dfandyei.enarédsniablhdwo or more,
and even more syitably, thr r- more amina acid residues may be replaced by a Tryptophan (W),
Arginine ( WP 8ine (I?fée%%’&‘é or aceorrlnv%%%eestherg%?. Pre era%(fy, fodf 1o(ire morseej ue(%llrlgee'preferably, five
or more, ARKOVRKRIGrERKIIREBILL s(8BONIDré@mity acidaesi@uesrmaiible ieplaeedeny a Tryptopban
(W), Arginine (R).or Leugine (L).resi iyative thereof Preferably, the re or substituted
e R S R R ey

residue is TRETIS , Sec seven h, an Idue of thé repeated amino acid
sequenceGINGpoBARTOHB 36 7ignifommbiteatidme thretecion (Tpelpolpeptitt grrepidiagit€the invention
may compriog i{ am'é‘c‘paﬁ‘%éoé derivatyes (her OE%@P? t@,ﬁ&?s%\’rgi%”eﬁ%%%&%'A%M‘J'e”gth of SEQ
ID No.36 With Of Without the SbSttitdne cﬁ%usg) d above, owever,l]fﬁe inventors have surprisingly
found thaflfruncated polypeptides based on SEQ ID No.36 also have efficacy as antifungal and/or
antiprotist agents. Accordingly, preferred polypeptides or derivatives thereof may have less than 18
amino acids. For instance, some polypeptides according to the third aspect of the invention may be 17,

16, 15, 14, 13, 1Byl'y, tiGnostiesstberind’ aeitis fatchgtthOmietibits. arthprsfersb iR BRI positions 1,

2.8, 9. 10yl 17,8001 109G 0R NG o 3 BECISHSH AR o cpce

according to ethir aspect ma erably have formula IV: {abcRICRxyz} + {a'b'e'RKRx'y'z'l
wherein ab8tty reisamalepneiidiiss Setoctivd formd/podititesipiohb roethaydiguey Welktiomay be selected
from either Arginine (R Lysi Histid] ), cl e .- is deleted; b &
St S R RS a e R R  E e
independdithf SEEIBINGS). Threonine (T); Tryptophan (W); or a positively charged residue, which
may be selected from Arginine (R) or Lysine (K) or Histidine (H); x & X' = is independently selected
from Glycine (G); Tryptophan (W); Leucine (L); or a positively charged residue, which may be selected

from Arginine (RYbe liyzmtotkhasr idkstidied fay; TrepiophpnitWopehiganty RledwsitfofKl.eucine (L); a
positively [ i r inine | istidine (H); or
is deleted??%{%ﬁg: @hdc?e%é\é‘é%gr?ﬁ? gl?@%ﬁ%ﬁﬁa‘; @si@%%h%%%%%?ﬁ%#%%&%ﬁay be selected
from ArgiriipeE(R)1er LjehdenK) mprfitsidinadH)het Leueine polypeptidesd. bave surprising

antifungal/antiprotist activity.

It is more preferred that poiypeptides according to the second aspect of the
invention comprise a polypeptide, derivative or analogue thereof comprising a dimer
repeat of apoE 4;.149 OF a truncation thereof, characterised in that at least one Leucine
(L) residue of the dimer of SEQ ID No.8 is replaced by a Tryptophan (W), or a

Phenylalanine (F) residue.

It is most preferred that at least one Leucine (L) residue of the dimer of SEQ

ID No.8 is replaced by a Tryptophan (W) residue.

As discussed in more detail below, SEQ ID No.8 may be manipulated with a
number of different substitutions and deletions to make polypeptides with antifungal
and/or antiprotist activity. It is preferred that the polypeptide according to the second

aspect of the invention has at least two substitutions independently selected from:
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The polypeptide according to the third aspect may also preferably have formula V: {abcRKRxyz} +
{abcRKRxyz} wherein a = is independently selected from a positively charged residue, which may be
selected froM@2HEIOABfhine (R) or Lysine (K) or Histidine (H); Leucine (L);PC/fstBpMad%89 or is
deleted; b = is independently selected from Leucine (L); Arginine (R); Lysine (K); or is deleted; c = is

independ ecte om, Threonln p‘@ R’} orap '[IV@ harg gresudue which
may be s I %nmegfpﬂlor |ne¥%)q idine Bf&epeig%lnﬁyi ected from
ilyeipe (Ghe]imdmpim(ﬁow&bkwmum(hﬁd)mquzfmiylyhhrglednamdmeubshMcmaﬁbm selected from
rginine (R S or Hi is inde t ect Leucing,(L); a positively
e& (tf'@s ?’u ple. eg'%ﬁ%tl S .are Exﬁn sPn emt o{’ HIS%I ne

charged r ue Whic may rom rglnlne 7 or is deleted;
z=is inde[gesmhe(lny é‘é}eoséambfl(éfm pdditivglyl oliaeg ) rmxﬂdumswpmlﬁemay thatsiestettdrom Arginine
(R) or Lysm or ine (H Le cine (Ly-or is deleted.  The polypeptide of formula V may
more prefe é@)%é‘#f?@g ?ﬁe% Hlno%gv ds: a =is independently selected from Tryptophan
(W); Arglnlne (R); Leucine (L); or is deleted b = is independently selected from Leucine (L); Arginine

(R) or Lysine (K)fno ("I%Cél let?o one or more L substitutions with K, R, Y, F, C or W, it is
preferred that at least one further amino acid (preferably at least one further Leucine
residue) is replaced with Arginine (R), Tyrosine (Y), Methionine (M), Isoleucine (I),
Phenylalanine (F), or Tryptophan (W). It is particularly preferred that such a further
substitution is F or W.

The inventor has also appreciated that polypeptides may be employed
according to the invention that comprise more than just a dimer tandem repeat of
ApoEj41.149 OF a truncation or variant thereof. For instance, a trimer or tetramer or

greater number of repeats may be employed as antifungal and/or antiprotistagents.

The polypeptides according to the second aspect may be synthesised such that
further amino acids are added thereto. For instance, one, two, three or more amino
acids may be added to the C or N terminals of a peptide of SEQ ID No.8 or a
derivative of such a peptide as defined above. Alternatively, the polypeptide may
comprise a tandem repeat of a peptide that is larger than the nine amino acids of SEQ
ID No.5. Such peptides may have amino acids added to the N terminal, C terminal
and/or between the 9™ and 10™ amino acids of SEQ ID No. 8. It is most preferred that
the amino acid is added to the C terminal and also between the 9™ and 10™ amino
acids of SEQ ID No.8. It will be appreciated that such peptides may then be modified
as described above for polypeptides derived from SEQ ID No.8.

The substituted polypeptide may comprise 18 amino acids (or derivatives
thereof) and thereby correspond to the full length of a dimer tandem repeat of apoE ;-
149. However, the inventors have surprisingly found that some selected truncated
polypeptides based on SEQ ID No.8 also have efficacy as antifungal and/or antiprotist

agents. Accordingly, preferred polypeptides or derivatives thereof may have less than
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¢ = is independently selected from Tryptophan (W); Threonine (T); Lysine (K); x = is independently
selected from Tryptophan (W); Glycine (G); Leucine (L); Arginine (R); y = is independently selected
from Leucin® @ 30& /8ei8ively charged residue, which may be selected fromPARBRIOEPBISPysine (K)
or Histidine (H); or is truncated here; z = is independently selected from a positively charged residue,
which ma 2lected fram Arginine (R). or ine. r Histidine (H); or Lepcine (L): or is truncated
here. T Qe%lr?]v%%té‘c?sa 'é%\‘/n(g aggrgﬁbégcé@%l\ﬁg E;%%gé’ﬁ legn t%%geé:r%rb%afg é\cgo&rlaing to the
invention tiaeotinmprisy heotd, thar judttalidnisrhldifer lepeantiapiisBEengds67 (SEQ ID No.36) or a
variant or truncation thereof. For example, polypeptides comprising a trimer, or tetramer, or even
greater number of repeats of SEQ ID No.6 may be employed as useful antifungal/protist agents.

Accordingly, it is preféirbd ﬂm@h'@tpélyb@pﬁwiﬁn@ freterabliVhave Roriiuia ot F {alyRICRxyzin
wherein aBridiron A8 heiE a8 HI2UNER SRR IQIRICRGR AR IR PUIAL L ARdKnerein n is
[ a c}])ateé t es labcRICR

equal to 2, 3,4 or 5, or more. It w ppre at monomer pepti yzf may be
identical oth#faynerrpasaefines ghose skilledtire threfetrSagolppbptiptdanayildostifrisaveepeats of the

Lemer (or knealarpseoR GRS ARSI 26 (G, pReAR i ARIarOfimerf he omer

- not
peptides defined by formula _Other preferred polypeptides accor o the third %spect of the
invention wigpifcambiisalisndtefahtisabwhagasteiisticrcid e instamses hORTRISRIGHRTRICRGR (SEQ

ID No.37). s ReiReRtdedsieasignaed, GINROMNEATSISIeS 0N RIS, - NHMo) or
N(Me), ).

Other preferred polypeptides according to the second aspect of the invention
(comprising tandem repeats of peptides derived from apoEs1-149) may comprise one

of the following amino acid sequences:-

(a) WRKWRKRWWWRKWRKRWW (SEQ ID No. 9). This polypeptide
corresponds to a full length tandem dimer repeat of apoE41-140 (SEQ ID NO. 8) with
all Leucines substituted for Tryptophan residues. This polypeptide is designated GIN
7 or MU 4 when referred to herein.

®) WRKWRKRWRKWRKR (SEQ ID No. 10). This polypeptide corresponds to
the full length tandem dimer repeat of apoEi41.149 (SEQ ID NO. 8) with all Leucines
substituted for Tryptophan residues and truncated by the excision of amino acids 9,
10, 17 and 18, i.e. is a 14-mer. This polypeptide is designated GIN 32 when referred
to herein.

(©) WRKWRKRWWLRKLRKRLL (SEQ ID No. 11). This polypeptide
corresponds to the full length tandem dimer repeat of apoEjs.140 (SEQ ID NO. 8§)
with a subset of Leucines substituted for Tryptophan residues, i.e. is an 18-mer. This
polypeptide is designated GIN 34 when referred to herein.

(d  YRKYRKRYYYRKYRKRYY (SEQ ID No. 12). This polypeptide
corresponds to the full length tandem dimer repeat of apoEi4;.149 (SEQ ID NO. 8)
with all Leucines substituted for tyrosine residues, i.e. is an 18-mer. This polypeptide

is designated GIN 41 or MU6 when referred to herein.

17



LRICRKRLLRICRKRL (SEQ ID No0.38). This polypeptide is designated GIN 37 when referred to
herein; LRICRICRLRKLRKRKRLRK (SEQ ID No0.39). This polypeptide is designated GIN 38 when
referred to MEEEMITINEMVRKRWRKWRWRKRWRK (SEQ ID No0.40). This MolNo8aie3$8signated
GIN 33 when referred to herein; 3)LLRICRLICRLLLR1CRLKRL (SEQ ID NO.41). This polypeptide is

designater MU hancgioges iacherein m SRYRSRWBSWENRICRNBILEERID NO.42). This

polypeptide is designated MU 28 nrefeérred to hefein; ICRWRKWRWRKRWRK (SEQ
ID NO.43fulfhiengtiytradgae dindesimpesMepPBwhen(FiRHd I Pemidruncated by the

LRWRICRWRIWRINBKRWRIC.(SEQID NO.44): This pobpanlies desionaipskhid3 when referred

to herein; HRWRKRWRICWRWRICRWRK (SEQ'ID NO.45). This polypeptide is designated MU 31
when refedesigrothé el HrRivirKefRKiWRIFRKRWRK (SEQ ID NO.46). This polypeptide is

designateghMU S3uery efaeiodi P eifi m HRWRIGRWRRRIMBKRWRE-IER IRNO.47). This
polypeptide is designated MU 33 when referred to herein;
full length tandem dimer repeat of apoEjsiq4e (SEQ ID NO. 8) truncated by the
excision of amino acids 1, 2 and 3, i.e. is a 15-mer. This polypeptide is designated
GIN 2 when referred to herein. | A
(2) FRKFRKRFFFRKFRKRFF (SEQ ID No.15). This polypeptide is designated
MU 7 when referred to herein.
(h) WRKWRKRWWRKWRKRWW (SEQ ID NO.16).A This polypeptide
corresponds to SEQ ID No. 9 with the W residue at position 9 deleted. This
polypeptide is designated MU 58 when referred to herein.
1) WRKWRKRWRKWRKRW (SEQ ID NO.17). This polypeptide corresponds
to SEQ ID No. 9 with the W residues at position 9, 10 and 18 deleted. This
polypeptide is desighafed MU 59 when referred to herein.
G WRKWRKRWWFRKWRKRWW (SEQ ID NO.18). This polypeptide
corresponds to SEQ ID No. 9 with the W residue at position 10 substituted with an F.
This polypeptide is designated MU 60 when referred to herein.
(k) WRKWRKRFFWRKWRKRFF (SEQ ID NO.19). This polypeptide
corresponds to SEQ ID No. 9 with the W residues at positions 9, 10, 17 and 18
substituted with F residués. This polypeptide is designated MU 61 when referred to
herein.
O WRKRWWRWRKRWWR (SEQ ID NO.20). This polypeptide is desigriated
MU 81 when referred to herein.
(m) LRKLRKRLLRLRKLRKRLLR (SEQ ID NO.21). This polypeptide is
designated MU 82 when referred to herein. t
(m)  WRKWRKRWWRWRKWRKRWWR (SEQ ID NO.22). This polypeptide is
designated MU 83 when referred to herein.
(0) LRKLRKRLLWRKWRKRWW (SEQ ID NO.23). This polypeptide
corresponds to SEQ ID No. 8 with the L residues at positions 10, 13, 17 and 18
substituted with W residues. This polypeptide is designated MU 111 when referred to

herein.
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LRWRICRWRICLRWRICRWRK (SEQ ID NO.48). This polypeptide is designated MU 35 when
referred to herein; NHRWRKRWRKHRWRKRWRK (SEQ ID NO.49). This polypeptide is designated
MU 36 wheNWRAENSSHerein; ORWRKRWRKRWRICRWRK (SEQ ID NOBUY/ GBA&pERASEDtiIde is
designated MU 37 when referred to herein; RWRKRGRICRWRKRGRK (SEQ ID NO.51). This

polypeptidg,js degigpaie MYy PRNER Fefewed reig; RWRICR K (SEQ ID
NO.52). _Ic_ilgg polﬁ%%%de IS él%signated MU 71 véﬁgﬁrefg?red@égj;in;\L}Ol%lfCRIYé\%E%Y\;@?KRGWKW
(SEQ ID NOIBspordistp SR Faddas $egibnte & nesideswiapssione d tandiSrsubstituted

! . > RGP 4 erred
RLTRKRGR R @5&4?%%\%1}%\%@&% %V%%%fggég'ﬁ%ﬁoi’%%% 1Rk 8 ﬁ’%&‘?ﬁ referred to

herein; and (s) WRWRKRWR ~ is polypeptide is designated MU
27 when rédérredLBIRERSRLL WHLVARGELSf pdiyBebtidEs adéoramg tolis invehtraptiday be used to

treat fung%ﬂé@@ﬁ@ﬁﬂ%ﬁl{fﬁﬁ?@& S ORIVRINGH BV NEASH FEciePsSURgiRplgPeptide’s
0. of de

half-life in viv rivatives capable of increasing the half-life of polypeptides according to

xamples
the inventmiﬂm\éiagﬁcg@ﬁtéréiaMmgiéﬁr@qéwp%bw&l@sam@em%@mms of the
polypeptidgs, andipeptdrroRpigit Ryttidr L RRMBEPtdes a¢e0reing tpyiae inyeplion gpay be subject

to degradation by a number of means (such as protease activity in biological systems). Such
degradatidioHeapamdstithSHELEY ANanfinyibr the lostyidestabaasiiions dctnthd sbimaisediveibolypeptides to
achieve theirbiglaeical i sinBedies S WiteAnasS Of WrbhssieRiahehizghniques by which

derivatives that have enhanced stability in biological contexts can be designed and produced. Such

polypeptid@beriv%%%@ it TR 23- L has prlp artidasedcspsidsnce to
protease-mediate g aglaiian iy efeive adpsiative chasalpguentiiabiedonuse fggording to the

O B peptide s desitnated MU 115 when teforcod 1o heratn, 1 orved
(t) WRKWRKFFFRKWRKRWW (SEQ ID NO.28). This polypeptide
corresponds to SEQ ID No. 9 with the W residues at positions 8, 9 and 10 substituted
with F residues and the R residue at position 7 deleted. This polypeptide is designated
MU 116 when referred to herein.
(w) WRKWRKRWWEFRKFRKRFF (SEQ ID NO.29). This polypeptide
corresponds to SEQ ID No. 9 with the W residues at positions 10, 13, 17 and 18
substituted with F residues. This polypeptide is designated MU 117 when referred to
herein.
(v) CRKCRKRCCCRKCRKRCC (SEQ ID No. 30). This polypeptide
corresponds to the full length tandem dimer repeat of apoE;4;.140 (SEQ ID NO. 8)
with all Leucines substituted for cysteine residues, i.e. is an 18-mer. This polypeptide
is designated MU 12 when referred to herein.
(w)  RRKRRKRRRRRKRRKRRR (SEQ ID No. 31). This polypeptide
corresponds to the full length tandem dimer repeat of apoEi41-149 (SEQ ID NO. 8)
with all Leucines substituted for arginine residues, i.e. is an 18-mer. This polypeptide
is designated MU 16 when referred to herein.
(x) MRKMRKRMMMRKMRKRMM (SEQ ID No. 32). This polypeptide
corresponds to the full length tandem dimer repeat of apoE;4;-140 (SEQ ID NO. 8)
with all Leucines substituted for methionine residues, i.e. is an 18-mer. This

polypeptide is designated MU 5 when referred to herein.
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Preferably, the polypeptide may be made more protease-resistant by protecting the N and/or C
terminal. For example, the N terminal may be protected by an acetyl group, or by an alkyl or aryl
group, or arMAEACEIF+aryl-CO- group, each of which may be optionally SFEEHBIEH/MRESET terminal
may be protected by an amide group or by a substituted amide group. Protease-resistance of a

polypeptid erivﬁ'%%a%ﬂﬁeﬁ@@gﬁt' igh itr'ﬁ]g b be evaluated by means of
well-know@ grotein egradation assays{gl'%(g?gﬁge ve)a'lues %g?gfgﬁs&é Fgﬁgéﬁgésf%or 2 polypeptide
derivative ¥ lpagihdptidenmaingrerepratcofparBdu-120 RRBQIHNAHVa®)ewith tié pohgestides of the
invention mayhe readilydasigned from qvgle ofdhe.str I the.pol tide_according to the
first, second or th)?rd aspéct o{%ﬁ frgvent%}n.bol?ng%ercia géygﬁgg%%%ggeyﬁg%ﬁga%gd to develop
peptoid devihfvebeacededied tiohfzsinestablished protocols.  Retropeptoids, (in which all amino acids
are replacgd by pgRieIR RUFHES K IENRREFCIIRD Gre@isopgble g mimig.anti eriad polypeptides
derived froer;j apolipoproteins. A retropeptoid is gfpe(gted to bind in th%1 oppositg} %ﬁgéﬁiﬁgm the
ligand-bin&figcepende tadhw ity tnstamidhinerpeprsit o eqnidh aybritEC EBNNG 0Bk peptoid
residue. AxAafuldbf SRR HEDAROILIRAAIS A AR PO, G 3pMe drection as
the side chains in the original peptide. A further embodiment of a modified form of polypeptide
according foderigriieAtdN donitesasioradindetein. forms of the polypeptide. The preparation of
peptides using D-amino acids rather than L-amino acids greatly decreases any unwanted breakdown
of such an agent by normal metabolic processes, decreasing the amounts of agent which need to be

administered, alofgiaih Bieferst embpEmestsdpahipertides. accadies tdbricasons sapsetypeptide
seq_uence%ﬁﬁ@iﬁ%ﬁwﬁa@%ﬁlgﬁgﬂgtﬂﬁuﬁiﬁ $E0RRCh NS HRIRESLIRVENiRINY | 4B 0SE yyhich occur
during or after translation, e.g. by acetylation, amidation, carboxylation, phosphorylation,” proteolytic
cleavage GPHIEEGLRS &l lowingaminhisiemigasatiat polypeptides, derivatives or analogues
according ¢y thenRIENHRR RVRWIRIUSORRR KOG WeSRION A5 tragimeg)t ofigsy funaalpiaeotist infection.
According to one preferred embodiment of the invention medically important species (e.g. animals and
man) may be tré2sgReads tn iyt dsasthpadendimeriraeatpbape Biaeacin¥BREA N bréhent or treat

an infection causgibyR fUBgsed ¥baiter 'M%ibtﬁ?méﬂe?é&iﬁﬁ&ﬁm NHEEIgMRIRUkaryotic
lack chlo

organisms of the kingdom Fungi. These tend to rophyll, and may range in form from single

cellular to multié&mgated I 0pMbt drehey wismehiodsisibhae that often produce fruiting bodies.
Hence, theifyngusyrRK iR fiaRrariQUSFE (SEXRMPIe&ofSyinpRkspesissMrich aassadnadically
important finigal infections (for example in man or in veterinary situations), and which may be treated
by the peptide%gﬂh@@%%e%Vé%?ﬁwmay be independently selected from a group consisting of:-
Chytridiongiept & RAYORKRIALARAIGRRWED 35 A0 MYO0t8) Lichens: Beuieroweatas Mitosporidia;

and Straminipila. Preferred Chytridiomycota against which the peptides according to the invention

may have activi§PASEY BBSAEREE 3L RSBt 4 R Ay R ds piiedstrard tbasiassticales:
BlastocladialesgDRytrigeliaids; pSpizetianycsiaiassant:Meneh pphasissies.g. by efeagiZygomycota

against which the peptides according to the invention may have activity ma% be independently

selected from:- rafdd: Gr ﬁ?ﬁf’dﬂ%@ﬁﬂtﬁﬁ%’é‘s(e'g‘ PYc 0 Aipi € SRABPhy dGaintlithich the
peptides are actiferredydieisependendyasdlected from a group consisting of:- Sporidiales, and

Hymenonzycet &}ﬁi\%{é{iporigiales may include Gyptococcus neoformans, and preferred

Hymenom ???ete? ﬁgy i Ld5EQ Wéﬁﬁ%@%ﬁ%ﬁ?@@%@é@ﬁs‘fwm peptides

according to theoirSEQLIN Mg ackith mhayl beesitirpendaiibiossleciad fombatBiesd wRASEHLING of -

Mucoraceae; Absidia; Apgphysornyces; Mucar; Rhizomucor; Syncephalastraceae; Mortierellaceae;
TR

Saksenaeacea&? PEpRfe i AasgRarAlddé Wheprefstred iliesiBiceae agsinst which
the peptides are active may include Rhizopus, for example, Rhizopus arrhizus. Preferred Absidia
include Absidia colymbifera. Preferred Apophysonzyces include Apophysomyces elegans. Preferred
Syncephalastraceae include Syncephalastrum racemosum. Preferred Saksenaeaceae inlcude

Saksenaea vasifGntieriivete QST FABRVRIACSHE RRIURE RDKE(SEYCED rena)isshieerred

Cunninghaniellaceae, includ nning/tame/la berthalletiae.
I tas on y one motl Elas een ?ound to be a useful antifungal agent. This

polypeptide is designated GIN 11 when referred to herein.
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Preferred Entoniophthorales against which the peptides according to the invention are active may be
independently selected from a group consisting of:- Basidiobolaceae; Ernomophthoraceae;
CompletoridV@IAMWMdtaceae; Meristacracceae; and Neozygitaceae. PréieliédBBasitIdtdlaceae
include Basidiobolus ranarum and Lacazia loboi. Preferred Ancylistaceae include Conidiobolus

coronalus and CondReILAAEANAI o RIGISIFSH ASAIBMEARARBIISLIIE g peprides are

active may be independently selected from a group consist Ascontycetes omyetes.

Preferred Poyoenjidetesompiivst wheaks thé mﬁbesiaﬁmddfr@noam ElFRErtksrpéee biodieemay be
'ndepend%@gﬁéﬁ%@%ﬁ%ﬂé&%ﬁé&%ﬂrﬁ?Brcao{?i'ﬁﬁll@gr%n@e[ly(gleﬁ{%k%ﬁf?%g@éa?@aatﬁﬁ@ aspeptJcnaceae,

Laboulbenionzycetes; ascomycetes; Euascomyeetes; Chaetothyriales; Ascomycotina;

Paracoccitlieidéspolddedpsiona Baboepyiisay; Siutruaionyycaalesidipdel cavamrsnand
SaccharoRealaaeatenti I BGIR 9&9&0%%&@%@%&%&%@%&%@%@ KROae:

Epidennophyton spp.; Microsporum spp. and Trichop referred stcg}gﬁj sma spp. include
Histoplasia Kaphalmaniimisteradr Eoedicomsriciesthealydatnigte pé addntglsuldsreghtsh a group
consistingigfe@gm’a(;{scgg&ﬁ}%}g}pyces dernzatitidis, Coccidioides itnnzitis, Coccidioides posadasii,
Curvularia spp., Fonsecaea, Leptosphaeria spp., Madurella, Neotestudina spp., Phialophora, Piedraia
spp., Pseudallescheriam, Pyrenochaeta, Scedosporium spp., Scopulariopsis spp. and Sporothrix

schenckil. PreferfagyGhgstoliRy Halss RN EY AR SRR ANSVARTIENA SRR BiglRied

Ascomycotina include Acrenzonium spp.. Preferred Paracoccéidioides include Paracoccidioides

brasiliensi&hiefsrfes og denny éatepakipritetsn &2 Hdpdnipeanite bindinginmpip sligenBeae and
SaccharopygeiasaeSpeiopesipipadassarese inglgs Diradasipnd atepeanidig,e  Most

preferred Saccharomycetaceae against which the peptides according to the invention are active may
be indepeﬁﬁiﬁffﬁﬁl@@g@r@dmﬁ UPocohsistifiyrsrtiompridaaai fersrds: and Hypocreales.
Examples of preferred Candida spp against which the peptides according to the invention may be
active may be independently selected from a group consisting of:- Candida tropicalis; Candida

glabrata; Candida paRfl¥nsBidc asreting ioethe dhiath a9neranfadic iy aRbisrp R &8y2 Candida

albicans. Axpaeat RrsferRAdeeptligRBlnicans iskandida abyicais BR0Anino RERIagsLRotiales include

Aspergillus spp. Preferred Aspergillus against which the peptides according to the ‘invention may be
active magﬁbci.f%%ﬂ%ﬁéﬁﬁ%w?g@&{éﬁ frerAtal §rewsp CHRiIBHN BT QAspergillus flavus; Aspergillus
fiztnigatus; Aspergillus glaucus; Aspergillus nidulans; Aspergillzts niger; and Aspergillus terreus. A
most preferred A.futtligattts is AF293. = Preferred Hypocreales include Fusarium spp.. Preferred

Fusarium against fRHERSRECREHRgLS SoedpithgseethebiibeinurrHgy Bavaliodmiaysatitdependently

selected frandcH a6 UHRRANSTHI EL@lictioaSaF kRO MUSAHY By PHSPAIUAT B b FRIIHM
chlamydosgfgrunz. Most preferred Fusarium ZEP% include either Fusariutn spp 5889 or Fusarium spp

6507. (paptdEsNaErvEiRle SRR S SleiBPI PR tRE MEHHBM ATt %Y in the

treatment againshaoyeretigie pephdtst. KfasiianaQasontaBisriQneteyssh. By the term "protist”, we
mean any of the numerous generally unicellular eukaryotic organisms of the kingdom Protista.

However, it will be appreciated that some protists are multicellular, The protist may be a protozoan.

Some forms of PHolfsPaeirE oe dhaiRabvR eatdes Asher dide Ao dhe Eyad panpsh SATARAISE 2t lepsly example,

preferred protiRISKanHigosistaregadnshulisptide Rentides: ivaesardaneadéthotie present invention
are effective may be independently selected from a group consisting of: Chlorophyta (Green Algae);

Phaeophyta (Broyn Algae); Pyrrophyta (Dingflagella esﬁ&Chr sophyta (Diatoms); Rhodophyta (Red
Algae); Charop%@%ﬁe&ﬁ@f@ﬁ% éﬁiﬂé&‘lﬂ%ﬁ?ﬁ&% FélngﬁPeCt BRIESeE X 7SR preferred
protists indiusle espenismheviibptiteeapPiBiyaApicendpnyssiiasraBanismsdngiepsngently selected
from a group consisting of:- Coceidia; Henzogregarina spp.; Eimeria; Isospora; Sarcocystis cruzi;
ToxopIasz‘ﬁ‘Ef‘gﬁtbQP(%ﬁ%?ngcglﬁﬁmﬁg.l,na éﬁaﬁ?ﬂ TR ApeAeNdue, Ogﬁﬁ’t erred
examples RiCRidedtifs rhaspeseinsepest fsefarety tine (G pOeEaine ity Pirsdiadigayspp. It will be
appreciated that Plasmadiyum spp is the protist responsible for_carrying and trapnsmitting malaria, a
disease, m%@iﬂe@&i%%#@;ﬂ%%%%ﬁﬂ%ﬁ& Hetf lg%‘fg%%ﬁl}ﬂ?@ﬁagmay be independently
selected from a group consisting of Plasmodium vivax; Plasmodium malariae; Plasmodium ovale; and
most preferably, §>1|11 %m?/fi I(l)Jr{]ezg? err|1 %,urr}lzdre suitably, two or more, and even more suitably,

three or more amino acid residues may be replaced by a Glycine (G), Threonine (T),

Histidine (H), Tryptophan (W), Arginine (R) or Leucine (L) residue or derivative
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Preferred Isospora include Isospora belli. Preferred Toxoplasnza spp. include Toxoplasma gondii.
Preferred Coptosporidiutn spp. include Coptosporidium parywn. Further preferred examples of
protists agaM& WG peptides in accordance with the present inventioP &léEH806082338y include
organisms within the Phylum myxozoa, for example, Myxobolus cerebralis. Further preferred

examples ahpresistereatnsywiveh shenmsilidas:in gesardapca it tng present inysntion are effective
may include g%graﬁ'sms within the Phylum, Ciliophora. Preferred Ciliophorct against which the peptides

in accordante wit i¥h81ﬁl%rs%]ﬂf?rﬁ78m%ﬁ°ia‘}ée(§ff@ﬁ$\}@%§§¢ Berlasrd Bridbentyateipeeddsem a group

consisting dbkifthivephtrsadsrruftibly, el rbpredipa s sarfhasedyibindghestdass ljjgstomatea,
including B%Ilar\atidiwn li. . Further}greferred examples of protists against which the peptides in
accordanca With 1 PiéserieiteMBiarsthe tigusniby i  offaersths wateepRtPylum
Sarcomastigigipieenth ke of GH{BMBN@BLINClude:- (i) those within the subphylum Mastigophora (the
flagellates); and (ii) those within the subphylum Sarcodina.  Preferred examples of organisms within
the subphylum Mastigophora may be independently selected from a group consisting of Chilomastix

mesnili; Dientanwﬁtﬂeﬁmyjsimimwwpﬁayaﬁé@@ﬁgiwd{géaﬂmﬁa;a%pg'@r@mgsmga;
Leishmani%\?sll%éaﬁge'g%gg cﬁoig%}scgp for example, hypanosoma cruzi.  Preferred examples of
organisms Withinthe subp @Ium oA ot P gBRRg SBRad dr thahatdessb wponsisting of:
Entamoebarhistohdidarsiduefies-tvtngraphastchyor exgpmple\Naey ersiERwIat Bafamythia
mandriIIarizL\Rall%%i &98%%89&?\% %Qg Preferred Acanthanweba spp against which the peptides in
accordance with the presentinven |5ﬁ°£re effective may include organisms may be independently
selected from a group consisting of:- A. astronyxis; A. comandoni; A.divionensis; A.griffini; A.hatchetti;
A. healyi; A. jacotﬁi#gbllent}geulc%ta' A. culbertsoni; f\ lugdunensis; A. mauritaniensis; A. palestinensis;
A. pearcei; A. polyphaga’ A. pustlrjfhc))g%l; %Q{fuﬁ]\lét?ky b Qe e SR He meFa ey riangularis;
A. tubiashithsep aly phergagraime Acidastsifani. may Thergplesi@psondusiad psperimne NsHExample 1) to
determine ggfifun tivity.against the test fungi erqgillus fumigatus AF293, Aspergillus niger,
Aspergillus't rreug, %%l%llé%? a%?wl%é%so é’%ﬂvﬁﬁg%ffﬁ%e prggg‘é?lﬁr}(d ISP YSp B9OY. The
antifungal Besforabbf, fblypeptides imdeverdance prisfeibisl jnwantiomed KRiEEaRIN aalg.2- Hence,
preferably,th @)gl)ﬁ@ B. according to the javention exhibit antifungal activity against at least one,
preferably at Eaast tv\ﬁ),%%%sbn‘{o?eﬁs?g%o qﬁﬁf} g?%jf ég%‘gfaﬁl&g)sﬁﬁ %%?H?&a@ﬁp??%ﬁ#&?ﬁfsarium spp.
PreferablydenegblysbptdésPactuatiiyg tho trepimwentiosubxhibit@nefungaisagivitysaaaingiaall of
Aspergillugy, Gandida albig 6 Fusarium spp 5 %%and Fusarium spp.6507.  The inventors
have found that MUA4, MUTO. n§§ %!%@%rree%g? fcla ésﬂ?ﬁéegg%ﬂgi%%‘ﬁ@rm ofn particular,
A.funtigat #oRe298sAepepgibiratiger flamebAspergillus terreus. in addition, the inventors have found
that MU4, MU 10, and MU114 are particularly effective against Candida spp., and in particular,
Candida albicans. Furthermore, the inventors found that MU4, MU10, and MU114 are particularly
effective against Fheaalineptids eerdidipartictiainFegtantinaurampride aglditiantadestipg the activity
of polypepjides,dizclosedIerein 1ok I, the inventor alsa condu xperiments (Example 2) to
determine antiprotist a\ctivcg:[f)j/a aga}ingl%%f gﬁ%l{es 8Hst§? iffe? ﬁ%:%%?ﬂ%ﬁé’gt%ﬁéﬂ@b%36(N’6Bhozoites). As
can be se€h iWithowe 3hall shstitptiptisledisvamsedrdanoe wilivthevisy e ditonifiviadd M Uy MU 10, and
MU114 ur@@lgﬂgﬁ{ effeaslve AYRIRS thamoeba, and in i canthamoeba polyp haga.
Further preferred glsle{ifur_l al and anti-pro(t%igggg?)?@é |osn%aasF’é£I Cg)égéﬁﬁ{éﬁi#f@é}ﬁ AEYR 5
respectiveiiiicacpagy latdiedingtipriftistimgentiorAmaydiegiis et ébetredtjolygapaagyor protist
infections &s g-RARRIE ARY:Srentise Rfvhe folvpeptide as the only antimicrobial) or in combination
with other compounds or tre%tmentze usgzé1 inéggntﬁ%ggg o?lgﬁl%f)pr%?llé[; tf?g%pﬂ?.sffqgf‘éxﬁﬂ%‘fe, the
polypepticRXAeBides asssiag Wwithetivkasiebod bitingehtagrentssbel st Amgyrolfjns, Butenafine,
Naftifine, Terhinafingy FCHOaN GRS SB%%BSSS” Zole.fliaganazale, Ketaconazole,

Posaconazole, Ravuconazole, Voriconazol rlrnazol%, eonazote, Mi oér%é’f’é}&f’@&}conazole,
Sulconazdied Tertdridzdi anitsohhe REQIRAMMAM Z, Caspofungin, Micafurigin (FK463),
Anidulafungin (LY303366), Amphotericin B (AmB), AmB Lipid Complex, AmB Colloidal Dispersion,
Liposomal AmB, AmB Oral Suspension, Liposomal Nystatin, Topical Nystatin, Pimaricin, Griseofulvin,
CiclopiroxolaminB! Halsfswsefrerrendineans, baoetypentde. accontingriativelyitiné pokgantides may be
combinedpndtBreppMeRiioRakanfipyotist agents such as: propamidine isethionate, broline, imidazoles
(e.g. miconazole), topical aminoglycosides (e.g. neomycin), and topical antiseptics (e.g.
polyhexamethylen&BriisRisE), thlatieRiRxayimpamidine, Chloroquine, Fansidar (Pyrimethamine,
Sulfadoxine) Amodiaquine Quinine/Quinidine, Halofantrine, Mefloquine, Artemether/Artesunate,
Malarone, Chloroquine, Proguanil, and Doxycycline.
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Polypeptides according to the invention may be formulated in compositions having a number of
different forms depending, in particular, on the manner in which the polypeptide is to be used. Thus,
for exampleMAeW3#958kion may be in the form of a powder, tablet, capsuRS Ti§RaiAAIEMt, cream,
gel, hydrogel, aerosol, spray, micelle, transdermal patch, liposome or any other suitable form that may
be administered to a person or animal. It will be appreciated that the vehicle of the composition of the
invention should be one which is well tolerated by the subject to whom it is given, and preferably
enables dafl@sjof the polypeptides or derivatives to a target tissue. Compositions comprising

polypeptidesy agents..nuclaicagitls s%ﬁe%%&vmﬁ gsg&,{gégs? é%vag%%d%&*aﬂ%nmxhb&aﬁg in a number

of ways. For instance, oral administration may equired’in which case the compound may be
contained wlasied Eomipsihiim Angininay(Ror exdypne, KE)inefe Sidstidirad|y(FH tHecfrimeof D) 1ablet,
capsule orﬂ%{gpﬂﬁa(w%qus &Qf\et%ggnposition may be administered systemically by injection into the
blood stream. Injections may be intravenous (bolus or infusion) or subcutaneous (bolus or infusion).
The compBufds mas ibdepgnsienste sstepipdriienatdenqag (ntrdnainyXR); LesinmpdSitiondscomprising
polypeptidga&ggprding to the invention may be orally administered or systemically administered.
Furthermore, compositions may be administered by aerosol, for example, using an atomiser, which
may be adinfisteradifaidsppendenlsnsmemins: Farhd Taperinaeh iafvenophancdMpositiohs may be
topically apaliel9'cRXATER eslbMNER 3 GLRRB RG] RIER ARV TANARL 3Tl when a
subject to be treated has a bacterial skin infection. The composition may be applied intravaginally (for
example, iHl‘éﬁ@tWécﬂt%protect the subject from sexually transmitted diseases), or rectally.  The

polypeptidﬁsa@sadsd@giﬁ@&%&l&ﬁf@%@e&@@eﬁ@g&meq[@)tﬁ@%mhéns{vw;%&ﬁme&f'ease device.

Such devices may, for example, be inserted on or under the skin, and the compound may be released
over week@ gt BOEH YRbheharasddssidiscsdicayey bﬁﬁ?&%@%@ﬁaﬁfﬁ&é@ﬁéﬁr@nﬂﬁﬁg%rm
treatment yxithoa RRBRRIES.Or derivative according to the invention is required and which would
normally require frequent administration (e.g. at least daily injection). It will be appreciated that the

amount of'%a §o¥ypeptidedsperdrrhy ectpsied foquitsysinadleinfiigibysty Bherss apsidusity and
bioavailabifity snhighyinirgk erends:an Ahgsnederof samipisiation dherBYsicophsMisakproperties of
the polypeptide, agent, nucleic acid or derivative employed and whether the polypeptide, agent,
nucleic acRFlierivative is being used as a monotherapy or in a combined therapy. The frequency of
administragigp wilk-alsmbepiliansestioysaenale vepmaniaped dasiorsandp s anytiae half-life of
the polypeptide, agent, nucleic acid or derivative within the subject being treated. Optimal dosages
to be admATEE Q%W@H&%ﬁmr?é&%ﬁ}rfﬁ&gé Ao e Rroaberginey arjssetetaé particular
polypeptide in use, the strength of the preparation, the mode of administration, the type of infection
being treated or prevented and the advancement of the disease condition. Additional factors
depending on therpartisiiafeptiicbibbeine dreatenwillirasuihite MagdaeAdivgtdesaansincluding
subject age, wejght, gender, diet, and time of administration. A skilled person will appreciate that a
knowledge GFTHE €50 for the polypeptides will allow him or her to calculate the concentration of
polypeptide in a paftisukak foryaylatian Ridralsaithe amount of a polypeptide that should be
administered to a subject in need of treatment. The inventor has found that polypeptides, and
derivatives thereof, according to the invention preferably have an efficacy for inhibiting fungal growth
such that thagré@b0 value is about 75/tM or less, more preferably, about 60btM or less, even more
preferably, about 50/tM or legs, and sti|l more preferably, ahout 40p.M or less. However, it is preferred
that the IC%O_véﬁu]élﬁ{f%WﬁgﬁPéﬁA Gest 9%&&9%%3’%% hangist SBeoMTBL RSt preferred
about 101t¥leetdéssoln faphdn Mgiase Fpbledsisaamekyf srerpefdicies@eordingte thg;invention, the
inventor W[FS q&%suor(g{;sed to establish that IC50 values of about 5itM or less, and even of about
2.5/AM or 1688 RSBt BRI NU4). The skilled technician will appreciate how IC50 values may
be calculateet fix fudgbendeBlygatide siamdlcdauaties; thardanaqrordingite tig)inverion preferably
have an ef('{ieclgé:é/ for inhibiting protist growth such that their IC50 value is about 250AM or less. It is
more preferfed that the IC50 value for inhibiting growth of protists is about 100/AM or less, more

preferably¢ abdsiimdiperideniBssclaniddnbsimpTdieialihe EDRUr4Ppidhan|ews); As aaaitbr skilled
technician yvill appreciate how JC50 values m e calculated far protists. Known procedures, such
as those C%\)Pr{%féﬁ%%% Ve iBiSh LR, ﬁ%e%ﬁ %‘%‘&%ﬁ%ﬂﬂﬁﬁ@ﬁiﬁw&mm tation, clinical

trials, etc.Hay be used to establish specific formulations of polypeptides or derivatives according to
the invention and precise therapeutic regimes (such as daily doses and the frequency of
administration). Generally, a daily dose of between 0.01 ug/kg of body weight and 0.5 g/kg of body
weight of polypeptides or derivatives according to the invention may be used for the prevention and/or
treatment of a viral infection, depending upon which specific polypeptide, agent, nucleic acid or
derivative is used. More preferably, the daily dose’¥ between 0.01 mg/kg of body weight and 200
mg/kg of body weight, and most preferably, between approximately 1mg/kg and 100 mg/kg. Daily

doses may be given as a single administration (e.g. a single daily injection). Alternatively, the
nolvvnentide or derivvativie thereof 1iced mav redriire adminictratinn twice or more timec< diirina a dav Ac



This invention provides a pharmaceutical composition comprising a therapeutically effective amount of
a polypeptide or derivative according to the invention and optionally a pharmaceutically acceptable
vehicle. In W€ éMipaediént, the amount of the polypeptide or derivative thefeBGB ARt from
about 0.01 mg to about 800 mg. In another embodiment, the amount of the polypeptide, agent, nucleic
acid or degjvatiye i ‘ . ) r.embodiment, the
amount o theggg?y%gg&ﬁ%%h%&égﬁl%ﬁgp f&%ﬁiﬁ{ggnéﬁ)%m %%%%Howﬁigqéj}gg 8&%’5%9%9. In another
embodimansitivelarobangedirtsidpelyplisticaar biesrladied Ean Ansbuinef(Bnabasig: 1 1KY to about 60
mg. In an%tlhﬁgsﬁmgg iment, the-amount of the polypeptide or derivative is an amount from about 0.1
mg to about 20 mg. his invention provides a process for making a pharmaceutical composition

comprising cothimdengademéin selettedijrettebrveiaardine slosius)pabitredrerdvativbithereof
according ip ihe '&Y@&E@'ﬁ@ﬂ{jﬁﬁ%ﬂg@e&'ﬁﬁ%ﬁﬁj B@fﬁi‘dﬁmm@)ﬁbf Heapeytically effective

amount" is ahy amount of a polypepti r der ccording to the invention which, when

administefedf tésalsdenerd pndyidetepied divion amefi tebnteherg ek acrideml ahivbr pestideinfection. A

"subject” mayhey %%t%rg&ﬁn@%ﬁm'qf_&%ﬁﬂ@%ti&)a&j@ﬁéﬁainurﬁﬁp REIAGy cine/ T RNBEMaceutically
acceptable vehicle" as referred to herein is any physiological vehi

iéle known to those of ordinary skill in
the art uséfeleiadormulating pharmaceutical compositions. In a preferred embodiment, the
pharmaceutical vehicle is a liquid and the pharmaceutical composition is in the form of a solution. In
another embodimeiat )5, RARTARC SN AeGRRaRlG FhiatdnIg alit,Ad He commgsiion is I the
form of a powder or tablét. In a further embodiment, the pharmaceutical vehicle is a gel and the
compositiGHiBrReds form of a cream or the like. A solid vehicle can include one or more
substances, WRicHB}RH RSAPE ISR RIS RSN IRNCARLS 3RIRYISESS USRS NEING agents,
fillers, glidants, compression aids, binders or tablet-disintégrating agents; it can also be an
encapsula@ﬂ@t?ﬁaterial. In powders, the vehicle is a finely divided solid that is in admixture with the
finely divided @@tiﬂeegelm%ﬂgﬂge%%%r iﬁ%@ﬂ%éﬁ‘cﬁﬁ@'@&% Uﬂfgﬁﬁﬂ!%ﬁ?'&?@%ﬂf‘e QK@?UYE}EiVe is mixed
with a vehicle having the necessary compression properties in suitable proportions and compacted in
the shapedﬁlﬁ%q;ze desired. The powders and tablets preferably contain up to 99% of the active
polypeptidg-ofsdaaiysihiniyilRRis P kb NENIGRS JRSHAR) fanesRiRIeTRal gk pRPSphate, magnesium
stearate, talc, sugars, lactose, dextrin, starch, gelatin, cellulose, polyvinylpyrrolidine, low melting
waxes andion Exéisngadentiysselecied fepve disratonhan, d89in Gresasi golhﬁ‘b“ﬁ%‘? dddpensions,
emulsionsAsyfnRg (Rhxirs and pressurized compositions. The active polypeptide or derivative can be
dissolved or suspended in a pharmaceutically acceptable liquid vehicle such-as water, an organic

solvent, a Fixisredpnsdeuiprslertsdctinmnhrucdee fane preibyslisharesd gesiftventdictan contain
other suitabls; phraspragedtican dditinaseSTEh ARSI SRIWBIREr s e aiiersrpubeis. tRigspdatives,
sweeteners, flavouring agents, suspending agents, thickening agents, colours, viscosity regulators,
stabiIizersl“t?lr%smo-regulators. Suitable examples of liquid vehicles for oral and parenteral
administration igcihieuraiait(paréiatyeaoRiainiRgpRSRININES @alaVesstdde ColbigIsaigTivatives,
preferably sodium carboxymethyl cellulose solution), alcohols (including monohydric alcohols and
polyhydricS ]E‘E}ﬁg]?@’gpﬁm Rl i nvEL S, Hividne @: RS (bScBhdt oil and
arachis oilxynestpatemteral administration, the vehicle can also be an oily ester such as ethyl oleate
and isopropyl myristate. Sterile liquid vehicles are useful in sterile liquid form compositions for
parenteral administration. The liquid vehicle for pressurized compositions can be halogenated
hydrocarbon or ottmer ﬁh@iﬁmgehﬁjealM@cg@ptaaadarqngﬂqmypepddqyiﬁl@jna;maﬁ@;m compositions
which are sterilg. solutions or suspensions can be utilized by for examale, iatramuscular,fintrathecal,

epidural, iAfiEBER iR AP InPETBRET S L RRRIEH R EUDEH NS Jid? FRFBPat ©
intracerebepuBsisicyiar (BEQtIOD. Nie3eY|\iaeptide-anteivaiiveay hcpiehared asanplelile solid
composition that may be dissalved or. suspended at the time of administration kjsing sterile water,
saline, or GETEP RS P LR A TSl 1T FRUERST: OB MBS hRIGRE 18T neRTat Recessary and
inert binde3g(zIBRendingaderisplavsdantssdfavontidnigalsyrotteageatpreservatives, dyes, and
coatings. Polypeptides or derivatives according to the invention can be administered orally in the
form of a sterile solution or suspension containing other solutes or suspending agents (for example,
enough saline or glicoediagtyninkefrefeaaddtion ideipoighdpiiisalisy aceeiabpelais, foamitan monoleate,
polysorbat& 80 (oleate esters of sorbitol and its anhydrides copolymerized with ethylene oxide) and the
like. TheI polypeptides can also be administered orally either in liquid or solid composition form.
Compositions suitgbleRiKiRana }Jddministration include solid forms, such as pills, capsules, granules,
tablets, and powders, and liquid forms, such as solutions, syrups, elixirs, and suspensions. Forms
useful for parenteral administration include sterile solutions, emulsions, and suspensions. The-
polypeptides or derivatives may be used to treat a?ﬁ/ mammal, for example, human, livestock, pets, to
prevent infection from occurring. By way of example, polypeptides or derivatives in accordance

with the invention may be used to prevent candida infections. When this is the case the medicament
mav he formiilated ac a cream and it mav he 1iced in the form of A neccaryv Ry wav of fiirther



then it is preferred that a therapeutically effective amount of the polypeptide (e.g. about 10mg of the
polypeptide) is administered to the subject's skin in a suitable composition, for example, either by a
cream, lotioWOr28&188¢184t will be appreciated that methods exist, which ainR¢€d/&BEPEPEIAAL or treat
malaria in man. One such treatment method (or regime) consists of intravenously administering the
compound Quinine into a patient. The loading dose is approximately 15mg/kg quinine base in about
10m1/kg nornial saline or 5 % dextrose, and is injected into the subject over a period of about 4 hours.
Subsequembencimtgriznsedpsesdof atsoas 8cdined/khayginiid befsecace themimiiedVinmo Yhe patient or

subject over4 hours, and ever ?o rs, until in i f ini ible. In patients
who requifaeél(ir‘f;1‘)(‘2}#(‘33rtef%rr11 %ﬁ?@% 1%2‘@%%?%@%?@?&%%3?? %%%%% E}gaéﬁé% ?ci)%%out 5.6 mg
base per kgmides beRERhyafanThbendentiorlsirthraypmasens dnferadorbbetieves that peptides in
accordance with the invention may be used either on their own, or in conjunction with, or as a
supplement to, existing malaria treatment regimes. For example, therapeutically effective amounts (e.g
about 10mg) of thhse prickfearsbramppeptidsinvantiopomayitse tapdets tothéhsollimenf(@ainone to be
Injected 'W%E?n@b%&ﬁ@ﬁ%@%&ﬁ& CRIANGVONG VeI QHTIAYARhAE AdpUNistered
orally. However, It Is preferfed that the peptides are not administered orally. In accordance with a
fourth asp@menpepsideseationd theferisadWoled a method of preventing and/or treating a fungal and/or
protist infection, comprising administering to a subject in need of such treatment a therapeutically
effective amount of a polypeptide, derivative, or analogue or nucleic acid according to the invention.

The method accdbéhet pretkadnelyaspidenpaserdivantio thinilidnfskeptanl thedmamiéon and any use
discussedﬂﬁeﬁgg&%ggg%ﬁ@@mg @ﬁ&ﬁg&%g@%ﬁl&ig@@&g@g@g of the invention. It will be

appreciated that fungal and protist infections can also be a problem in plants important to horticulture
and/or ayricultur® TRERGR TRKBHRu(RFSH DM priticbhiiRelspeptidisovelesignaeddbied for
application ¢qBlanis sl s gfeRiging to a fifth aspect of the invention there is provided a method of

preventing or treating a fungal and/or protist infection of a plants comprising applying a polypeptide as
defined 1h the firdk ; EREQTh NmIBhtiBH G Rapids e 68&1@&4? @Btment. The

polypeptidgﬁﬁﬁé{q@m&@@ﬁ%@&y be used as anti-microbial agents for spraying on crops and the
like. For instance the gegtides may also be used to treat fungal infections of plant species, including

fungal cdntaminaki KBREEF comBRindHon¥-30re dld¥sin NSYREPIRhti&ind downy

mildew of gapasied AR RIS PItANYAlBAREISS; Which cause agriculturally important fungal
infections (for example in Elantsz, and which may be treated gé]the peptides according to the invention

may inclide pref NRWiHtR b FRependtntiseldtierbreatiffeuls consisting

of:- Erisyph&;i BiesinaN-ePivshpriaddaneéarhorus; Pyricularia; Phytopthora; Plasniopara;
Alternaria; Guignardia; Pseudoeerocosporella; Venturia; Mono/in/a; and Ustilago. In addition, further

examplé} of agridRbilHRAS hdiDEE BMBiHia Ihis returenidmdbiesigmstethd most
preferablypNpginanesthersped A Begéaired Magnaporthe spp. includes M.g,risea. . The polypeptides
may be used to treat any plant species suffering from a fungal or protist infection. A skilled person will
apprecifte that p@%&@{m}i‘éﬁm fo@%?ic@fﬁﬁ%?%orﬂgﬂﬁuP&lﬁg%p(‘/%]IFdéspend on the
peptide usgd;tha:dunarohrlanidieatadedns BizeiRf plant treated and also the scale of treat required (for
instance many acres or a sin Ie&l]%nt may be required to be treated). In general an.amaqunt of the
polypepHde Eﬁe%%%%% W@@%&Y%p@rﬁ@s ol 9:6D- 168l PPhilieBreferred that
about 10inggbihe-avpeptide-adetiisieiedaiher directly onto the plant or to its roots in a suitable
formulation, for example, either by a liquid or spray.  Polypeptides used according to the fifth aspect
of the indention %@%E@KS@%&@&%@J@%@ u&d%ﬁr‘éﬁt pi'jﬁfs, RREIestcides,
weedkillergegienkien aranplenidersitédatsifdimay be applied to foliage of potato plants to control
late blight caused by Phytophthora infestans. Early in the season, 1.2 Kg of Ridomi| Gold MZ may be
applied fo the crorﬂ%m&%@m e Egrenaeﬁﬂ'ﬁien@g%dﬂ? cRRd¢avdurable for
disease (i.gepigigtabMibeforddnfagtasd tpdeeihyee applications may be made, at 14-day intervals.
The inventor belieyes that such_regimes for preventing potato bljght be supplemented and
surprisifgly impr&ww&%\ggm% Eéﬁﬁfdlﬁa Ztag)\?fﬂélg Verﬂ ﬂ%@ Boffil Gold Mz
solution. dedaadfedemiornasteatiseddiab thade]ypeptides according to the invention may also be put
to a numper of orﬂ'ﬁ{ imi jal u W rin.acli 'caﬁ xt gr otherwise). For instance, in
additionto admi m%%mm&gﬁg anim (g‘rr}%:?an ; e%’ﬂi@%&“ﬁf‘seﬁ to coat
surfaces ad¢higapReiSNIUB S vainakefeeridiunaleamnd/or a protist contamination. Therefore, in a sixth
aspect there is provided a method of preventing and/or treating a fungal and/or protist contamination
comprising coating an object or a surface in need thereof with an amount of a polypeptide according to
the first, second or third aspect of the invention, that is effective for killing or preventing growth of fungi
and/or protists. It will be appreciated that the p%ﬁypeptide may be particularly useful for coating

surfaces or objects that are required to be aseptic. As discussed above, many of the polypeptides

have the advantage that they are antifungal, antiprotist, and in addition, also antiviral and antibacterial.
Accordinalyy the nolvvpnentide will have a veryy hroad anti-microbial effect acroce cavveral kinandome



The polypeptides are particularly useful for coating biomaterials and objects and devices made
therefrom. Fungal or protist contamination/infection of biomaterials can be particularly problematic
because theMOr?gEMPIHbtist may use such material as a substrate for groR€Al/SRAMEEIN (e.g.
collagens and other biological polymers) may be used to surface artificial joints. Alternatively certain

mplanty may supRARIEARISG RIDietgiRle . Nes pelvoeplizh ManhgsR o coat
surfaces in environments that are required to be aseptic. For instance t e%o@?g% es may be used in
medical eAesigmteMdUTHevuinpefticksktorizerdie; used to keep hospital wards clean. They may be

used to glean SUW%WQ@{@W{ blgs) { R ating th § ) el as theatre
walls and floors. The inventors believe the po ypgé%gs WiIIig(ej)'us%’fullf]tlgcg)lgln?f)%fé&?@te%ityL in general.

The polypdgsiigizgact 3fUba Govhmxl atderteddsbhueivns for cleaning objects and surfaces. For instance,

they may be a rogij | %%&w% log olyfongysxample Qnstituent of
physiol?{;ical sa(lj#le;. Example 3 illustrates @W@Nell polypépot?des in acag‘(())?%%n{?:ﬁe with the invention
adhere todssigneteib MU Hehee refrempé peidletsmecording to the invention are very useful as they have
been shpwn to aghgra:sieRaly {eR RAICe (EiBRE!SeY FiHIBIOBLeRRCS G natdg Will be
apprecidted that the above list of objects an(:nlygyfaces to V\?hich tr?ie pg(gy%eptides accgrding to the
invention M&)/GSevdspl et etbiodxrainstive. Hence, the polypeptides may be administered to any
surface,which ISgieRR AAPRKASRRGERIPHEE cogfaminasionvipsexamile. kicharand bathroom

surfaces and products, such as a toilet seat, or the toilet itself ‘In a preferred embodiment, the
polypeptictesigajes MRt ilideden siredilgrinised to store contact lenses.  Preferred
polypepfjdes accrigingvadherRYERPRW edtie bhPReiliysly pharger i Rkesibamparticularly
suited for coating surfaces and objects to prevent growth of broad categories of fungi and protists.
Example 3BhdFire misrgdtcheseipillustrate how well the polypeptides in accordance with the -
'nven,tlorar?dhereﬁ@?ﬂ@&ﬁﬂﬁﬁi@@_mﬁ@aﬁm@:s%b@%@%wﬁme ganspipyiauptycoated with
the biomaterial Poly(lactide-co-glycolide) (PLGA), and contact lenses.  Preferably, coating of the
object or st ek RAdagiBut) preparing an aqueous solution at an appropriate pH and
temperaggye for tyeragRIPRIMACR IR HAGERWIRE ¢ é@@inmnm.-sﬁemise%&&ﬁé%{ﬁﬁe {g exposed to
the said solution for sufficient time to allow immobilisation or absorption of a suitable quantity of the
ponpeptid@lﬁﬁF@iWa%émﬁféﬁfé IBFHEuficient time to kill the fungus or pro tist. Ina
preferred embodiment of the sixth aspect of the invention, a sufficiently concentrated solution of a
polypeptide according to the invention is prepared, and contacted with the object to be coated for a
suitable period of time. The skilled technician will appreciate how to make a polypeptide solution of the

required concentradianitRedie Pallge erdhaingriculrr ROMRRRIAR PeB G anghthe fungus or

protist to be treated, and the surface being coated. For example, the object may be inserted in the

solution (SH2EbnIBAGH PERt JEeciRnsT BRebaisHuatives APy RIEASD St 8°FRRSGtdRSat about 20C.

Following gxppepiidda theiprieptiee. thexakisrdsneaydeawaseedapapRXxampleeiRiasyiiable buffer,
such as, PBS. It may be required to leave the object in the wash buffer overnight. Following washing,

the polypdittild eRlpsaHars pesmsknad e dRvention sskide asiiaidy ARrivEsrSteERR polypeptide,
is ready fosdipgeptideA\CERNAJOR geHENABRRC6E ahthdlvespinsheail ipesavidpehbtogpntact lens at
least partially coated with a polypeptide according to the first, second or third aspects of the invention.
The polypgi%ﬂ‘ésapplied to the surface of the contact lens prevents fungal and/or protist contamination
occurring that can results in infections occurring in the eye of the user.  In one embodiment, the lens
may be a one da%(rpjisposable lens (i.e. worn for one day an thée disposed of), in which case, fungal

or protist contamirfaHBPRISE\ASERE BsdPe e RRHSR Jagy Gyt SRR PR its package.
Accordinghtriider s €spid-Heptettaviadhicigoly pestideang/aemyy badhadi@aedisha solution
containing the polypeptide, The Jens coated with the polypeptide reduces the likelihgod of a fungal
infection ifffRe %EE tf?ﬁ‘n ﬁﬁ%@?’@d@bﬂfWhintmf cB?b&%gg isaB%ir*’ge%&ﬁﬁe aeh% n86vES, a lens may
be repeatealypeptiien @ driydvasitdierselariahmnidtionr Teers, it akdenrauiandfwasited and stored
in solution over.night, When this is the case a polypeptide coaling on the lens. (befqre first use) and/or
preferablyeﬁgag’ib%}%%tﬁ %?ﬁ?o?é‘éWﬁlﬁgmgﬁ?@lﬁﬁi%r%v\ﬁiﬁ"bf;%‘iﬁaﬂﬁ%ﬁ%éc ‘ﬂfégf lihood of a
fungal or pratiskinfestiopeolitiRshiceraaacyrodgevdiititie islspspbidinglvybrtivas thealensaeing
contaminated while jt.is being stored and washed. overnight. . In another embodirg,ent the lens may
be an extaPEEE oaP (ENELAILH 1€ dnZeaHley SRR 5 APl dRa R B e, for
example, more than one day, several days, a week or even a month or more. Users of such contact
lenses have a high risk of developing a fimgal or protist infection. Hence, in this case, the polypeptide
may be used to coat the lens before it is first used. Use of such a coated lens will greatly reduce the
likelihood of a fungal or protist infection occurring while the lens is being worn for such extended
periods of time. In a preferred embodiment, a &ntact lens is coated with a polypeptide according

to the invention, and where appropriate, stored and/or washed in a solution comprising the
polypeptide.



It will be appreciated that agents that increase the activity of polypeptides or derivatives or analogues
according to the invention may be used to "indirectly" increase the activity of such polypeptides,
derivatives SYQAMGYMEE4 Thus, according to an eighth aspect of the inventBaT/BRENEA923ded an
agent capable of increasing the biological activity of a polypeptide, derivative or analogue according to

the first, scasgdaatifil AsRamIf thadavanlen,oks,as smesleamenloLisallg @ fypoal andior
(0] €s,

protist infection. = Agents capable of increasing the biological activity of polypepti erivatives or
analogues JYCBHAR S B oR RFISAS TR g0 Sha hapentidrdeemywdshritie defivedans. For instance,
such agents may increase the expression of such polypeptides, derivatives or analogues. Alternatively
(or in addition), such agents may increase the half-life of polypeptides, derivatives or analogues

according to the iﬁ\?@f‘?ﬁﬁ?ﬁntgod?&lléfﬁﬁi?ﬂ%?%W?@@@dﬁmp@%@%@aﬂﬁgﬁbymmcmme
polypeptidase deeralbas ArdnHRdUISexanthe, IHERIERARAUERS HeSirRherd) %Sfc‘é?f

I
polypeptides or agents according to the invention may be combined and used to preven gr treat a
broad rang&8RuftBY 3P HL OB iSisR. P 4 (8% WElraS vigErum@asices vdtich
infections/aaajevvioptionsy sabaxarsr!aHt DayReRIeiaY 6 Rt &gy RIARIR IR or
infection/cqntamipation with a combination of polypeptides according to any one of the first, second, or
third aspec S té‘%‘tﬁdpmﬁ]&ﬁﬁfaléﬂndependently_ selected from a group consisting of MU4, MU?7,
MU10 or MU114. However, it will be appreciated that different combinations of polypeptides can be
used to prevent o treat different fungal or protist infections. =~ Furthermore, the polypeptide and
agents according %SOEﬁ%Sﬁﬁmfﬁﬂcﬁ]éSf e Beb@estidisietirevamt dheraalrpsgtier Beotst
contaminatidiichr Yrizvabn ausayASOs Al CaBILIBGLRRANE FaRIERAIMRH VSroREN R othg.ABly PEPtides
and agents mPa??/ begﬂsed}%\ls/ a pﬁserv tive in foodstuffs. In addition, the polypeptides and agents may
be used to Mimmise orHravEht ARG bPIISHSE Greianss Sntheooiyp dletiyptieg @aculture work,
either to suppigeeile araptteplbeeanpaietics and other antifungal/antiprotist agents. Ihi addition, the
polypeptides may be used as selective agents as a diagnostic agent, for example, for fungal or protist
growth in culture media. For example, a first polypeptide may be added to media, which is particularly
active against a fiPsptoilyurbad wesespilcppbippafiieemay Becadteddehmagedia wiigh is
particularlydats:ltiv%(flgrainsf(g selcgnd f:;m us. A similar. method could be used for diagnosing protista,
The polypeptites analogies’ SF el afifeSBews ol dHisnyasredenss S dingsondentast
advantagesesiyder ehipdespect by thielogiaaiwellsohinseitigytheamse st ivaRtiarasq@vides, in a
ninth aspect, a nycleic acid sequence encoding a polypeptide, derivative or analogue according to the
first, secon% ff?‘fﬁti.‘r’B gg%@és%ﬁﬁ%}'ﬁ\s/@ﬁ% .m% tﬁ?@?ﬁf?@%ﬁbﬂ?@%ﬁemg‘&%cording to the ninth aspect

of the invention may be selected from the group consisting of: SEQ ED No0.56

(cttcgtaaaettcgtaﬁge tette[tg}désélgg %N%%t%ﬁt c Iégacti %gaaeqtggée}gtaaa), SEQ ID No.58

(ettegtaaacgtettctieticgiaaactegtaaney § replaced by peptoid residues in

(caatctactgeugaet togieriicgtettgistagibhtettcgtamdettagibraegib tigilpapiddd NeibQ from

(cttcgtgttc ctagtcatettcgtaaacttcgtaaacgtettcticgtgatgetgatgatettcaaaaacgtct,
tgetgatate%%tféitg%?géqftgﬁa%tag ggk?%%%’égé ?:eg R {%?ég% tda %tﬁ@@%éﬁ%ﬁﬁc&é%ctgtttat),

SEQ ID Ndigan(chiogtazagivoytaaacytatetictegapasiidgtaaepeiiltpihidE @ BAidNeusRining

(tggcgtaaa ttaatggtgacgtaa taaacgttggt SEQ ID No.6
(tggcgtaaa{)ggg%ﬁgiig?%g’%ggc%%a%g?ggt%%gg%ggettc ) g%)ﬂ?ﬁ RF %ﬁfﬁ@‘ﬁ%ﬁaﬁ? able to
ggcgtaaacpeigyigdeeisyreadicedinaadhtcitde shahmQilhN oGt irgiadatatcgtaaacy
ttattattatcgtaaatatcgtaaacgttattat), SEQIDN0.66 (cttcgtaaacttcgtaaacgtettcgtaaacttegtaaacgt), SEQ ID

No0.67 (cgtettactegtaaacgtgg tettaaacgtettactcgtaaacgtggicttaaa), SEQ ID No.68
(cgtactegtaaacgigfierytachegiment of a modified form of polypeptide according to the

T A o e o R 412 Peparation oF

(cttcgtaaaegtaaacgtcttc taaacttcgtaaacg‘féaacg Sicgtana), 0.

gggcgitgg@gmﬁ&egn@ggg&@m'ggbm@t%mhacgh@gdgm:ﬁ)o &Eéasl %%N@tlzg :;i%%s any
ggegtaa aaatggcgiaaac 0.
%&ﬁﬂf@@ﬂf&a}&&%%@gﬁ% %%%ﬁ%ﬁfoéé%%%%ﬁ%%iﬁfs, dgcreasmg the

(tttcgtaaatttcgtaaacgtfittinttcgtaaatttcgtaa

(ttacgtaaataeyris adgagananddghanetth ¢gthe sstytiaitia)y.cdn dlSEQWEhNG S BréyildddA bf its
(tggcgtaaaiggediaaacgtitattattacgtaaattacgtaaacgtttatta).  Preferred nucleic acids further include
those corresponding DNA molecules encoding any preferred polypeptides according to the invention.
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It will be appreciated that, due to redundancy in the genetic code, a nucleic acid sequence in
accordance with the invention may vary from the naturally occurring sequence (e.g. in the ApoB or
ApoE genedyridMe8584codon encodes a polypeptide, derivative or analo@Gd/HB2eF 288t ordance
with the first, second or third aspect of the invention. It will be appreciated that polypeptides,
derivatives and aggloguesaceprding o the. Iyention represent IvQUrahle agent o g administered
by techniques involving ce tufar expresgloxpopnuclelgama sequences encoding Such mdlecules. Such

methods dhesltioisr eXfireskionedrpention)drty thesabicich needicitiise dn aftichraneldtiorapeutic effects

of the polypeptides, derivatives and analogue required over a prolonged period. ~ Thus
acoording T8 T A BT By T Do KRG PR By Ao KA ES Sence
accordingliokihee poeviigmdspect of the invention for use as a medicament.  According to an
eleventh aspect, there is provided use of the nucleic acid, for the preparation of medicament for
treating a fimgal and/or protist infection.  The nucleic acid may preferably be an isolated or purified
nucleic acid sedenioaeilioe belotets duitl selypepicden alenveforesby beadoRies semudimgeio  The nucleic
acid sequeanc furt ise.elame le o li / INg:|ts expression.
The nucleﬁ:%ai?g%{glc&%&nﬁ%%ﬁzéﬁt% %ﬁﬁﬁl&g §aié&1%¥§{\§g&t%g t%{#%ﬁ%%%%% %%rlwgfnt vector. The
vector mainfeetzvmmplsddiaglssnoink cosiencdr gphhodin®othofe dbenbirvantivactorstmadlinighly useful

as delivery systes (oL iensiarming fe Is e 0y leiecarid moleaie o nEREAMAIRAR vectors may

also inclu ction ements. For instance, recombinant vectors can igned such that
the vectorawithizdtesneeio oftheapieativinoraahtiotiicaariefestienteatisattridutagiticiBE acid

replicationay g e indhe jeaprypinan’ yecttnltaoalivelyJhe (eaambinags vegior may be

designed such that WO2007/000584PCT/GB2006/002350 the vector and Tecombinant nucleic acid
molecule M@p@fﬁtﬁi{ﬁ&@@@n@ﬁ@et@ﬂmw@&%%mﬁil_‘ﬁagﬁjigef@u@nﬁem Winigk favour
targeted iniaaiien 1A alnoRs RprmRinal oM AR RS aRIR. RRRURBINARIARE!ors may also

comprise DNA coding for genes that may be used as selectable markers in the cloning process.

The reconbiiititg bedies Mencelseerlirnsts sepyipaddamsmavster or regulator to control expression of the
gene as required.  The nucleic acid molecule may (but not necessarily) be one, which becomes
incorporated in the DNA of cells of the subject being treated. Undifferentiated cells may be stably

transformed leadfptepise srodiwemsh spedssticalichowifier dedeaby campeoriaphidangate regulation
of expresSioRInJhe ADIBSLTRPSEANTENE Gt SRERIALIOARETHIOR IBEICTS RLgene actvators).
v

Alternatively, the delivery system may be designed to0 favour unstable or transient transformation of

differentiakst helpgntifies sifisprdinbitny the dpsentipnemay s ipdererdeniby srlgesbiomPrassion may be
less iImporanPeRCRALRRIRXRIESSION A 48 PR Ry Male oM B SPBEM%@&H“%E:%%%%%FGHS die or
e

stop expressing the protein (ideally when the required therapeutic effect has been achieved). A
delivery sy[éfél‘?ﬂ%é%ﬁfﬂ@\ﬂ@é@@f@%H@M&Wﬁ?@l@é‘ﬂl@”ﬂﬁzﬁﬁéﬂsubject without it being incorporated in a
vector. For instance, the nucleic acid molecule may be incorporated within a liposome or virus particle.
Alternatively a "naked" nucleic acid molecule may be inserted into a subject's cells by a suitable

means, e.g. direSHAIERI 1St tifstigreycota Tegingt aThishidthso RRRIIdSH Srer diaasierr&eto the cells of
a subject tp g HisRted Pidransiesipmiviectidncpriciaimiecinricel-bisianmBipteplasifugion or ballistic

bombardment. For example, transfer may be by ballistic transfection with coated gold particles,
Iiposomes@mtﬁﬁ%lfﬁﬁaﬁﬁ%?&ac@ﬁ%BW%ra%@’t’d‘é‘(@?g. b orasrigies meéads of providing
direct nuclgig,REgpmiAkKeIER.9. endocytosis) by application of the nucleic acid molecule directly.

Preferred Zygomycota against which the peptides according to the invention
may have activity may be independently selected from:- Mucorales; or

Entomophthorales.

Preferred Basidiomycota against which the peptides are active may be

independently selected from a group consisting of- Sporidiales, and Hymenomycetes.
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Embodiments of the invention will now be further described, by way of example only, with reference to
the following Example and figures in which:- Figure 1 shows typical mass spectrometry data and
illustrates tNAORROHEMFEE was >95% purity; Figure 2 shows typical HPLC cR&3/&83e/80309s that the
peptide was >95% purity; Figure 3 illustrates Johnson and Johnson Acuvue contact lenses, which had
been treatler% ffé)nrré misn Mt&}a OslkM GIN]IJE) ﬁ\{v#ic aoll beggusyntgg Oilgned with th‘f addP‘:zion f a cysteine
residue having a fluorescen efag)I,nfaf}’en washed q}'r’?n%cs‘f mcﬁuoﬁnd‘san zc‘)l\'/z(“g’rnig s85K T 25m1 PBS as
discussedhintermmpteds Rigyliadhillasifalesgiasppover slips (BG), or cover slips previously coated
with the biomaterial Poly(lactide-co-glycolide) (PLGA), which had been treated for 15min with 4012M
GINIp (which had been synthesised with a fluorescent tag), then washed 4 times, including an
overnight soak inP2&et&BYae discuasaosinbicntndep8ptades Bigordibglustaiasdntidntioe of

hepatocyte invasion by plasmodium ediated by peptides according to the invention fo: (A) cells
ncubatod P e g S R B B S IV R e 2t hen
peptide adttedias diseukpediyeessddysier SRANGNRACGT IHV0EIIRGETHEBR2)06/002350EXAMPLES

The inveniop,cairies ons anumber el exnslipents igiayeaioale the anti fingal and aiso antiprotst
activity of po ypeptlges according to the invention. The activity of the polypeptides was tested against a
number of different fungi (Examples 1 and 4) and protists (Example 2 and 5). In addition, the inventor

investigated the gbil} t ides.; t ' f sur , , contact
ences. glass an B R e even
fungal or ptblispeantémirationipegiidesyus Pepittes Frefadiny pdlydéptidebidecdiiidico the
invention) ingg. i hji 1 ' ler (AltaBiossi University of
Birmingha%ﬁ%@r? Jv%%rg%ér%e%%ﬁéag g?ﬁgur;r%c%%%%@g%@ﬁfﬁ%%%h%gg%m I knc{):lv%\ﬁhe standard
technique§qunkﬂ&@maﬂati@0fuﬂ%yﬁwml@fmmid@gm@aﬁ@ﬁﬁ@a&@%@qam has been
made avai'ﬁt!{%é\"F?J!e;'!!}z@)éaw%%%ﬁt%‘%&‘ﬁﬁgﬂ'“9}!2491&,%91-9&%% ! Qﬁgﬂf&eaf}ﬁo%}%%w'na's were

protected by addition of an amide’group. Small quantities of peptide were weighed in"sterile Eppendorf
tubes, befteevaddito® wleuticlenrimsame/lvasdadech o mnisgicknedulieribalfathavas frozen at

-85C in aliquots.  Molecular weight of peptides was confirmed by laser desorption mass

spectrometry using a Finnigan LASERMAT 2000 MALDI-time of flight mass analyzer or a Scientific
Analysis Group MEitEITelOEivasersferwian astinsP rdipurificatsntisiopeptipsdingadpeiormed using a

Vydac analylicald-4E Ve PRASCHOMRIeHEREP Y6 @08 O b TH AR macsianitile as

solvents, or for some peptides an ACE C18 ReverSe Phase column, using 0.05% TFA and 60%
acetonitril®egdeprlacsaty picafitaswrpletietreary datoamiaimgivpettormareiéifsetsomatography
(HPLC) trages(aurity29070) JRé PERESS GblR,are ShowstdRdaiouses:diatll zekxanifade- Experiment

to test the antifungal activity of peptides
Basidiobolus ranarum and Lacazia loboi. Preferred Ancylistaceae include

Conidiobolus coronatus and Conidiobolus incongruus.

Preferred Ascomycota against which the peptides are active may be

independently selected from a group consisting of: Ascomycetes and Endomyetes.

Preferred Ascomyéez‘es against which the peptides according to the invention
are active may be independently selected from a group consisting of:- Onygenales;
Histoplasma  spp.;  Onygenaceae;  Laboulbeniomycetes,  Protoascomycetes;
Euascomycetes;, Chaetothyriales, Ascomycotina; Paracoccidioides, Cladosporium;

Endomycetes; Saccharomycetales; Dipodascaceae; and Saccharomycetaceae.

Preferred  Onmygenales include  Arthrodermataceae, for example,

Epidermophyton spp.; Microsporum spp. and Trichophyton spp.. Preferred
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Four compounds were supplied as an aqueous solution, 400p.M. Serial dilutions of each test peptide
were prepared in addition to a control, which was a conventional antifungal drug, Amphoteracin B.
Amphteracifve MGWedEd from Invitrogen or Melford laboratories. The pepRE@4-R30/ee2 W ere:- (i)
MU4 - WRICWRKRWWWRKWRICRWW (SEQ ID No. 9); (ii)) MU10 - LRICLRKRLLLRICLRKRLL

(SEQ ID . 8);;and (iii) MU114 - WRKWRICRLLLRKLRICRLL ID NO.26). Initia] testing of the
peptides v'\‘\%%a?gt@élr‘?’fgf‘:flosgp algngjlltlilgtet éSFSHZ%\S/f% A ‘f)%%%e%gﬁﬂﬂ%"fﬁ*ﬁfg? d8%RF%03 (culture
collection stdapetdeitly’ 36[épi2f Chonida atbicpns@Bn2itglinfabipolatey IpbuBlasmsprsS889 (clinical

solate) 4 Eusarbung spp 0507, (einiedl isolate) ) ARl ieriens, (CIpicel eplatel g) Aspergilus
niger (clinical’isola es)?

Fonsecaea, Leptosphaeria spp., Madurella, Neotestudina spp., Phialophora, Piedraia

spp., Pseudallescheriam, Pyrenochaeta, Scedosporium spp., Scopulariopsis spp. and

Sporothrix schenckii. Preferred Chaetothyriales include Exophiala spp. and Wangiella

spp.. Preferred Ascomycotina include Acremonium spp.. Preferred Paracoccidioides

include  Paracoccidioides  brasiliensis.  Preferred Endomycetes  include

Saccharomycetales, including Dipodascaceae and Saccharomycetaceae. Preferred

Dipodascaceae include Dipodascus and arthroconidia.

Most preferred Saccharomycetaceae against which the peptides according to
the invention are active may be independently selected from a group consisting of:-

Candida; Eurotiales; and Hypocreales.

Examples of preferred Candida spp against which the peptides according to
the invention may be active may be independently selected from a group consisting
ofi- Candida tropicalis, Candida glabrata; Candida parapsilosis; Candida krusei,
Candida lusitaniae; and most preferably, Candida albicans. A most preferred

Candida albicans is Candida albicans 6862.

Preferred Eurotiales include Aspergillus spp. Preferred Aspergillus against
which the peptides according to the invention may be active may be independently
selected from a group consisting ofi- Aspergillus flavus; Aspergillus fumigatus,
Aspergillus glaucus; Aspergillus nidulans; Aspergillus niger; and Aspergillus terreus.

A most preferred 4. fumigatus is AF293.

Preferred Hypocreales include Fusarium spp.. Preferred Fusarium against
which the peptides according to the invention may be active may be independently
selected from a group consisting ofi- Fusarium solani; Fusarium oxysporum; and
Fusarium chlamydosporum. Most preferred Fusarium spp include either Fusarium

spp 5889 or Fusarium spp 6507.
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7) Staphylococcus aureus (Oxford strain, which is a standard reference strain used in MIC testing)
The bacterium S. aureus was tested with each of the peptides as a control. A suspension of each
organism inV¥A 239A8te growth medium was added to the dilutions of thB@EEHAEIMBIEr to give
concentration ranges of 40uM to 0.04uM for each of the peptides, and 64-0.025 ug/m1 for
amphotericin B. lf,u @al %Iégérg,iwer . tested in RPMI Q%%g]ir inRPM,[;}\is.stan ard Roswell Pc?rk Memorial
Institute medium (R? . B, .',a]a@ Bﬁioguarr\l/aey%%eéommerc }R/ Vananlie gt uttite Media. In
Vitro 6: 89nal Of) treatiSeraLrgainsivasytgstedtinolsparitsiietdiraih oflsosaatitestiagahesavstandard MIC

medium used,by, many hospital labs for bacterjal MICs using a dise¢ diffusion method. The reference
standardul"‘é%()]{)}(lce)}ilae Ch47 f‘.ﬂ%sowaev%]ﬁggleem% %%r%ﬁﬁ Pélrrpne,r&ﬁ%g,e%&r%nﬁg@%?fa ]fgl](r%’i%ogﬁution assay
method. NE@2hBmefd Thé\kirfgdtmtReoN SC EB wntér dsvejlidie cigres thatest dired ahm pthtids. The

final inocug%n f%rlg.eﬁuigrus%as 5rx tiLsQA' cgu/rtgg Therfipcgzloigrcl)c@grrnnef% C. albéc nswas a%exloi% cfu/ml.
The final inocﬁ?um(for%\spergl u8 umlg%]n},s and’fdr &usarlu'm spp was 2 x104 crafmi. Candida and
S. aureusrptp@ssiErforez sifte dBdakis ¢spedaliip manudnes. Aspergillus and Fusarium strains read after
48 hrs. The MIC was taken as the lowest drug or compound concentration that caused >80%
reduction in growth compared with a drug free control. Table 2 -effect oftidefuns Amphotericin MIC in
pg/ml MU_4 MICEon éshrpilié, oredi®sdipmgiists (or Protocista) against which the peptides in

accordance with the present invention are effective may be independently selected
from a group consisting of: Chlorophyta (Green Algae); Phaeophyta (Brown Algae);
Pyrrophyta (Dinoflagellates); Chrysophyta (Diatoms); Rhodophyta (Red Algae);
Charophyta (Stoneworts); and Euglenophyta (Euglena).

Further examples of preferred protists include organisms within the Phylum
Apicomplexa, such as, organisms independently selected from a group consisting of:-
Coccidia; Hemogregarina spp.; Eimeria; Isospora; Sarcocystis cruzi; Toxoplasma

spp.; Cryptosporidium spp.; and Cyclospora cayetanensis.

Further preferred examples include Haemosporoina. Most preferred
Haemosporoina include Plasmodium spp. It will be appreciated that Plasmodium spp
is the protist responsible for carrying and transmitting malaria, a disease, which
causes millions of deaths annually. Preferred Plasmodium spp may be independently
selected from a group conmsisting of Plasmodium vivax; Plasmodium malariae;

Plasmodium ovale; and most preferably, Plasmodium falciparum.

Preferred Isospora include Isospora belli. Preferred Toxoplasma spp. include
Toxoplasma gondii. Preferred Cryptosporidium spp. include Cryptosporidium

parvum.

Further preferred examples of protists against which the peptides in
accordance with the present invention are effective may include organisms within the

Phylum myxozoa, for example, Myxobolus cerebralis.

Further preferred examples of protists against which the peptides in

accordance with the present invention are effective may include organisms within the
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MU 114 MICs in pM C. athicans 6862 0.6 10 >40 >40 Aspergillus fumigatus 0.6 2,5 >40 >40 Fusarium

spp 5889
WO 2007/000584 PCT/GB2006/002350

Phylum Ciliophora. Preferred Ciliophora against which the peptides in accordance
with the present invention are effective may be independently selected from a group
consisting of:~ Ichthyophthirius multifiliis; and Trichodina sp. and those within the

Class Litostomatea, including Balantidium coli.

Further preferred examples of protists against which the peptides in
accordance with the present invention are effective may include organisms within the
Phylum Sarcomastigophora. These organisms may include:- (i) those within the
subphylum Mastigophora (the flagellates); and (ii) those within the subphylum

Sarcodina.

Preferred examples of organisms within the subphylum Mastigophora may be
independently selected from a group consisting of Chilomastix mesnili; Dientamoeba
Sragilis; Trichomonas vaginalis; Giardia lamblia; Cryptobia salmositica; Leishmania

spp; and Trypanosoma spp, for example, Trypanosoma cruzi.

Preferred examples of organisms within the subphylum Sarcodina may be
independently selected from a group consisting of: Entamoeba histolytica; and free-
living amoeba, for example, Naegleris Fowleri, Balamuthia mandrillaris, and
Acanthamoeba spp.. Preferred Acanthamoeba spp against which the peptides in
accordance with the present invention are effective may include organisms may be
independently selected from a group consisting ofi- A. astronyxis; A. comandoni;
A.divionensis; A.griffini; A.hatchetti; A. healyi; A. jacobsi; A. lenticulata; A.
culbertsoni; A. lugdunensis; A. mauritaniensis; A. palestinensis; A. pearcei; A.
pobphaga; A. pustulosa; A. quina; A. rhysodes; A. royreba; A. terricola, A.
triangularis; A. tubiashi; A.polyphaga; and A. castellanii.

The inventor conducted experiments (Example 1) to determine antifungal
activity against the test fungi Aspergillus fumigatus AF293, Aspergillus niger,
Aspergillus terreus, Candida albicans 6862, Fusarium spp 5889, and Fusarium spp
6507. The antifungal activity of polypeptides in accordance with the invention can be
seen in Table 2. Hence, preferably, the polypeptides according to the invention exhibit
antifungal activity against at least one, preferably at least two, and more preferabiy,

all of Aspergillus spp. Candida spp., and Fusarium spp. Preferably, the polypeptides
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2.5 2.5 10 5 Fusarium spp 6507 1.25 10 >40 40 Aspergillus terreus 1.25 >40 >40 >40

WO 2007/000584 PCT/GB2006/002350

according to the invention exhibit antifungal activity against all of Aspergillus,
Candida albicans 6862, Fusarium spp 5889, and Fusarium spp 6507.

The inventors have found that MU4, MU10, and MU114 are particularly
active against dspergillus spp, in particular, A.fumigatus. AF293, Aspergillus niger,
and Aspergillus terreus. In addition, the inventors have found that MU4, MU10, and
MU114 are particularly effective against Candida spp., and in particular, Candida
albicans. Furthermore, the inventors found that MU4, MU10, and MU114 are

particularly effective against Fusarium spp., and in particular, F.graminarium.

In addition to testing the activity of polypeptides disclosed herein to kill fungi,
the inventor also conducted experiments (Example 2) to determine antiprotist activity
against the test protists, i.e. Acanthamoeba polyphaga (trophozoites). As can be seen
in Table 3, all three peptides in accordance with the invention (MU4, MU7, MU10,
and MU114 under test) were reactiye against Acanthamoeba, and in particular,

Acanthamoeba polyphaga.

Further preferred antifungal and anti-protist applications are described in

Examples 4 and 5 respectively.

Polypeptides according to the invention may be used to treat fungal and/or
protist infections as a monotherapy (i.e. use of the polypeptide as the only anti-
microbial) or in combination with other compounds or treatments used in antifungal
or antiprotist therapy. For example, the polypeptides may be combined with
conventional antifungal agents such as: Amorolfine, Butenafine, Naftifine,
Terbinafine, Flucytosine, Fluconazole, Butoconazole, Itraconazole, Ketoconazble,
Posaconazole, Ravuconazole, Voriconazole, Clotrimazole, Econazole, Miconazole,
Oxiconazole, Sulconazole, Terconazole, Tioconazole, Nikkomycin Z, Caspofungin,
Micafungin (FK463), Anidulafungin (LY303366), Amphotericin B (AmB), AmB
Lipid Complex, AmB Colloidal Dispersion, Liposomal AmB, AmB Oral Suspension,
Liposomal Nystatin, Topical Nystatin, Pimaricin, Griseofulvin, Ciclopiroxolamine,

Haloprogin, Tolnaftate, Undecylenate.
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Aspergillus niger 0.15 1.25 >40 20 Staph aureus (Oxford) >40 5 >40 40 From Table 2, it will be
seen that peptide MU4 is the most active of the peptides tested having activity against all four fungal
species test® AMFUeEBEurprisingly, against S.aureus (a gram positive ba®eRi{rBROFEWIAE MU4 is
also active against Aspergillus niger. However, MU4 shows lower activity against Aspergillus terreus,

Antitngal ctvity BB {E BRSSP ERH B b HOREL & ROTS A ML e antiungal
activity agaénsd fuespgiiPropamidine isethionate, broline, imidazoles (e.g. miconazole), topical
aminoglycosides (e.g. neomycin), and topical antiseptics (e.g. polyhexamethylene
biguanide), chlorhexidine propamidine, Chloroquine, Fansidar (Pyrimethamine,
Sulfadoxine)  Amodiaquine  Quinine/Quinidine, = Halofantrine, —Mefloquine,

Artemether/Artesunate, Malarone, Chloroquine, Proguanil, and Doxycycline.

Polypeptides according to the invention may be formulated in compositions
having a number of different forms depending, in particular, on the manner in which
the polypeptide is to be used. Thus, for example, the composition may be in the form
of a powder, tablet, capsule, liquid, ointment, cream, gel, hydrogel, aerosol, spray,
micelle, transdermal patch, liposome or any other suitable form that may be
administered to a person or animal. It will be appreciated that the vehicle of the
composition of the invention should be one which is well tolerated by the subject to
whom it is given, and preferably enables delivery of the polypeptides or derivatives to

‘a target tissue.

Compositions comprising polypeptides, agents, nucleic acids or derivatives
according to the invention may be used in a number of ways. For instance, oral
administration may be required in which case the compound may be contained within
a composition that may, for example, be ingested orally in the form of a tablet,
capsule or liquid. Alternatively, the composition méy be administered systemically
by injection into the blood stream. Injections may be intravenous (bolus or infusion)
or subcutaneous (bolus or infusion). The compounds may be administered by

inhalation (e.g. intranasally).

Compositions comprising polypeptides according to the invention may be
orally administered or systemically administered. Furthermore, compositions may be
administered by aerosol, for example, using an atomiser, which may be administered
nasally, or by an inhaler via the lungs. Alternatively, the compositions may be
topically applied, for example, in the form of a cream or gel. Topical administration is

useful when a subject to be treated has a bacterial skin infection. The composition
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5889. The activity of the peptides is surprising in that they are more active against Fusarium spp than
against Aspergillus spp. Conclusion  Using standard antifungal testing methods, the peptides
according toMASMRVEMEH are shown to have antifungal activity. In addition PEI6BSIMEHZHhe
antibacterial activity is also present. Peptide MU4 is particularly potent against Aspergillus furnigatus,

Aspergillus niger and, Fysarium spp..The other peptides (MU 10 and MU 114) are | active, but still
Chow At SRRy R P G ot ALl GUQI S50, P BRI The test
compoundsxvelly serearicdddiataseihetrmgehdRoites of clinical isolates of Acanthamoeba spp. using a

microtitre plate assay procedure. The organisms were Acanthamoeba polyphaga. (see for details on
the strain and methodology used: Hughes, R. & Kilvington, S. (2001). A comparison of hydrogen
peroxide contact Thespdisipdptition aydtédent ativks chetievfsmagpiast Acantbapmeted pdtiphaga.
Antimicrob Avgeontﬁ ?aheg‘u%re%g.e4 : 20§8- 0#138 A%anth%mo%l%ae gglllz@lgaga Ros rtst(iain was used
throughouflt%e S udﬁi/. e strain Wea‘él%r'lgin% y [Solsted"om an unp ished case of acanthamoeba
keratitis inthdetthiteltiKingddhe toiddnd mdgdofdraseicrotireplat@nssay mnatiledhehdetermination

of the minimum amogbacidal trophozoite concentration 1g/f TC), which is the minimum amoebacidal

tophozot A o T el B e R e T ad 0 x 10.0

and also tipelyypiemideroin Qéviterityvieomtvozdite dontbentnatintioViT @qwittd haisitivéhimbnimmadd inhibitory

trophozoite congentration %..'{I%/m%b .Iowes,[t coPcena'{{b‘taE()sril tq&pin%w?e rophozoites from dividing or
] ec

. no equire MITStEAI0 i1} . ) .
killing about BO%s%ot ﬂoﬁulatlgn. he va usersamerlly A be used t st ug concentrations for use in

time-kill experiments to study the kinetics of Acanthamoeba__killing. The peptides under test were:- (i)
- Y RS e NS R
WRKWR 1@RIitddRIK [RtcRingS b® iB Wolegikal activity and bioavailability which in turn

depends on the mode of administration, the physicochemical properties of the

polypeptide, agent, nucleic acid or derivative employed and whether the polypeptide,

agent, nucleic acid or derivative is being used as a monotherapy or in a combined

therapy. The frequency of administration will also be influenced by the above-

mentioned factors and particularly the half-life of the polypeptide, agent, nucleic acid

or derivative within the subject being treated.

Optimal dosages to be administered may be determined by those skilled in the
art, and will vary with the particular polypeptide in use, the strength of the
preparation, the mode of administration, the type of infection being treated or
prevented and the advancement of the disease condition. Additional factors
depending on the particular subject being treated will result in a need to adjust

dosages, including subject age, weight, gender, diet, and time of administration.

A skilled person will appreciate that a knowledge of the ICsy for the
polypeptides will allow him or her to calculate the concentration of polypeptide in a
particular formulation and also the amount of a polypeptide that should be
administered to a subject in need of treatment. The inventor has found that
polypeptides, and derivatives thereof, ac;cofding to the invention preferably have an
efficacy for inhibiting fungal growth such that their ICso value is about 75uM or less,

more preferably, about 60uM or less, even more preferably, about 50uM or less, and
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Table 3 - Antiprotist Effects of Peptides Values in MM Drug 1VIITC MATC MU 4 20.8 41.7 MU 7 NR
93.1 MU 10 NR 207.1
WO 2007/000584 PCT/GB2006/002350

still more preferably, about 40uM or less. However, it is preferred that the ICsp value
is about 30uM or less, more preferably, about 20uM or less, and most preferred about
10uM or less. In fact, in the case of at least some of the peptides according to the
invention, the inventor was most surprised to establish that ICsy values of about 5uM
or less, and even of about 2.5uM or less were obtainable (e.g. MU4). The skilled

technician will appreciate how ICs, values may be calculated for fungi.

Polypeptides, and derivatives thereof, according to the invention preferably
have an efficacy for inhibiting protist growth such that their ICsy value is about
250uM or less. It is more preferred that the ICs, value for inhibiting growth of protists
is about 100uM or less, more preferably, about 50uM or less, and most preferably,
about 40uM or less. As above, the skilled technician will appreciate how ICs values

may be calculated for protists.

Known procedures, such as those conventionally employed by the
pharmaceutical industry (e.g. in vivo experimentation, ;:linical trials, etc.), may be
used to establish specific formulations of polypeptides or derivatives according to the
invention and precise therapeutic regimes (such as daily doses and the frequency of

administration).

Generally, a daily dose of between 0.01 pg/kg of body weight and 0.5 g/kg of
body weight of polypeptides or derivatives according to the invention may be used for
the prevention and/or treatment of a viral infection, depending upon which specific
polypeptide, agent, nucleic acid or derivative is used. More preferably, the daily dose
is between 0.01 mg/kg of body weight and 200 mg/kg of body weight, and most
preferably, between approximately 1mg/kg and 100 mg/kg.

Daily doses may be given as a single administration (e.g. a single daily
injection). Alternatively, the polypeptide or derivative thereof used may require
administration twice or more times during a day. As an example, polypeptides
according to the invention may be administered as two (or more depending upon the
severity of the condition) daily doses of between 25 mg and 7000 mg (i.e. assuming a

body weight of 70kg). A patient receiving treatment may take a first dose upon

36



MU 114 NR 98.7 MITC -= minimum inhibitory trophozoite concentration (pM) MATC = minimum
amoebacidal trophozoite concentration (itM) NR = Not recorded as a NIITC was not observed
Conclusion WOREMIM$40 Table 3, it can be seen that MU4 showed the grEaiSBAMAIIRARS0 activity,
having the lowest MITC and MATC values by killing Acanthamoeba polyphaga. MU 7 and MU114

showed go%iii.k%ctivi%/ I@%ﬁinsst égg t oasrgwlcla%%polggha aas tah‘ 0sﬁowed an eI:\SATCtng 9341 and 98.8,
respective‘ﬁl. n%a?f;l/, @ 5756 showed ah |p?8 ST e Ivity with an RATE 2T £ xgrrnple 3 - Coating
of medicahdeslicestentialantfiferegfitiantiptcistipatipeptddew relPokypkepiicke snagcbedingdotthe invention
may be used,ja eashmerical deyices prone do coplaminelionauith hungl or pratists, Examples of such
medical dBVices intlude lenses, catheters, stents, woun egﬁTrl]g dress gs and)cohtraceptive devices.
The polypetides may also be applied to surfaces in medical environments, including surfaces of
equipment for use,in operating.theatres. The inyentors of.the invention.have shown that the
polypeptides aciglrjé?ngq% @[ﬁ{égl%v rﬁéflr? 6iasdhgerep\{icg1 %%%(sfg%{tl gﬁsggfn %Ss%%nndq[%m irfaces coated with
the biomatkeiapeRtiGlly, eff@tiakingnaovntfadeacaolypaphidie doulehy sirepadngrding rioethirated aqueous

soluton ot BORCRIS SO G AR A S ARHIARIIA ML (9t SYaURERILA orthe

specific polypeptide. A ace s then exposed to"the aqueous solution at a sul

example ﬁ@}mlmjfﬁf:i‘émmm@_@id@mﬁp@@tﬁ@ammofdﬂm mmmbilfsatimb@rtdb@b_mgon ofa

suitable Qyanhy, 01406 RONPEPHFEHE N BHHRSGINSEEChmoul? ISSNNSIREBeRldgs according to

the invention could be immobilised on a biomaterial or other surfaces, the inventofs obtained a

quor_escemP}FlaEeﬂ@id f@l_’rdftljf\{ﬁéV@ iNIm(mntéwai(ﬂb@@tidhﬂlQmmnahﬂw)_.SQmmgtMIatock solution

of this labelied, BONRERMESRATRIERBIRT 47 %@%oﬁ%%ﬁ?&l@&%%e‘@’seﬁﬁ 'ﬁﬁ%{g%dﬂ%f{-}) the wells of
veral ptide solut

a 24-well microplate. The inventors then placed’se materials into these pept ions, these

being: (i) JrsdhEHndbliasabenicdle mentadn lenstsr (ignkodigienss Sov it opfliitheoverslips
previousy cpicsifihhe ATl Beackde BB (PR 49l Hidesptovided by Pro

Jian Lu, Department of Physics, University of Manchester).  “After incubation at 20C for 15 mm in the
peptide sotbthadément, theemauniefdhensbveshtiledrianividisicad tyapasinigfiarmabPes). the materials
were thenrﬁémgggt@ofllﬂ rescence microscopy (using an Olympus 1X70 inverting microscope fitted
with a Chroma 35002v2 filter set), and the results were recorded by photography. The materials were
then washed two more times in 1 ml PBS, and then finally left to soak overnight at 37C in 25ml PBS.
The level of fluorgggenceMasORRMEd @2%&%@9%?%&%@%%%&9@4{\ OHPIEASHoPIC

observation and photography as described above.
comprising combining a therapeutically effective amount of a polypeptide or

derivative thereof according to the invention and a pharmaceutically acceptable
vehicle. A “therapeutically effective amount” is any amount of a polypeptide or
derivative according to the invention which, when administered to a subj éct provides
prevention and/or treatment of a fungal and/or protist infection. A “subject” may be a

vertebrate, mammal, domestic animal or human being.

A “pharmaceutically acceptable vehicle” as referred to herein is any
physiological vehicle known to those of ordinary skill in the art useful in formulating

pharmaceutical compositions.

In a preferred embodiment, the pharmaceutical vehicle is a liquid and the
pharmaceutical composition is in the form of a solution. In another embodiment, the
pharmaceutically acceptable vehicle is a solid and the composition is in the form of a
powder or tablet. In a further embodiment, the pharmaceutical vehicle is a gel and the

composition is in the form of a cream or the like.
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RefMg to Figure 3, there are shown Johnson and Johnson Acuvue contact lenses, which had been
treated for 15min with 4012M GINIp (i.e. MU10), (which had been synthesised with a fluorescent tag),
then washe®® 8M2899A%tuding an overnight soak in 25m1 PBS. Figure 3(aPSR¢vEe/MigEhted lens
and a GIN1p-treated lens (after 4 washes), under illumination with white light, or GFP fluorescence,
using a Olympus 1X70 microscope. Hence, even after repeated washing, the lens retains a significant
guantity of peptide, such that fluorescence is visible even by eye as shown in Figure 3(b). The images
were captured usihgofidCasttinl &0a3Miudigibat camesss ssbthiézs,l Ghichi maptiisg, andsvith a 0.3s

exposure time for fluorescent.images. eferring to Figure.4, there are shown s cover slips
(BO), orc E%ﬂﬁg p?’%%g%sb{ggg?é]&swﬁ?ﬁ%{’gﬁﬁ%%na%ﬁg clﬂlﬁla%%e 2o~ e?on%?ﬁfﬁ SGA), which
had been t@ajresfiunl ids Wiilndad 10t GHYpt{ditiichdatinpe egaitnthésisad wilkva hleioapscent tag),
then washed 4 times, inclyding an overnight spak in 25m1 PBS. The leye| of flyogrescence was
oserved SSHE AR EIg AT ol For s A i viteh i 08 K% ana way
Hence, it caimbenseenithahthéidelieldbdidedresien pelgicepindclecrdaseanotcedibliabitey, ahy of the
washes, suggesting that the polypeptide adheres firmly.to a ra of surfaces. The images were
captured u%gltr%eap@%ﬁgﬁgé]ﬁs%oé%ngfagg clasmné%)é?c\i/vi% %\1 S g)?%%z%rﬁéat‘(rlﬁlg l?sﬁ%gn%8¥ film setting.
Accordinglyorigessaen3pamngekdishaw shasldl prgetipes afinatenatteppediedstepetand sitzdlar levels of
GINIp despite extensive washing, s ing th eptide is suitab I ceating various surfaces
(as shownaleﬁsﬁgé u rg eaI,) %Vﬁéeﬁg lejlrrléij 4; 'r?ttps)e({:lﬁrlgﬁﬁ%r% Bﬁecgz%%%gc% nttge?%v%reofsﬁ}]ed ?g%gk?sorb
significant ppdgmejtie ofithiepoiyiveptidi{ptde isolabdlwehielts theindesglosaftaswresylauch that
fluorescence was clearly -visible to the ngked eye, even r.the fourth overnight as shown in
Figure 3b.p?8S C ﬁts orr]rllgéln et ro%e a{%ﬁét ,cit%l/ﬁ#é%%?gﬁgffhggetxt ) ’p% y%%pﬁ%%%gl’ncg\[ﬁ%%énce with the
present inpelyionysbyove hdiike;gal meliity wgsensindtitenst dnegtf resintwo, and if not three, of the six
different fungi trains evaluated. In particular, MU 4, MU 10, and MU 114 are particularly effective. One
of themost active peptides is MU 4, which is active against C. albicans 6862, Aspergillus fumigatus,
Fusarium spp 5888jdisechinhesppré58%dAspargitienigrsslsticn Assransiinesnigonlsions;rom Table 3,
' In r ith the present | ion.alsq W antgrotist activity
e e L

it will be s ajpalypent
against Ac(:as nt g’[r%})ge?ba%)g aga. In partic and MU 114 are particularly

effective. heiglisentvedotingusmenied nvaphsumaisividtelbetivecatpdlestifpndi eahdclrousts as  Each of

these polypeptides g@ﬁﬁg@&{)ﬁ@@%ﬁ%{%@ﬁﬂ% %rﬁolgl%ﬂ%ﬁgeﬁﬁml%é%B%%%l%HQ%ﬁe

Proteoglycan (HSPG)Teceptor binding region of apolipoprotein E. In addition, each polypeptide is a

tandem refdst, Zhel ligridhnshielrocRK Fontaitifo ke ditabld pbammesakieceliadddingsprege sy that tandem
repeats i gagpreance withthe-avepfian, are sllecie,a0tiungalaRek antiiglishageis,Example 4-
Antifungal Efficacy against a number of fungi The inventor expanded the work cqr]ducted in Example 1
by testing Sisesshng it tibaribirlisapi g edrivedlfiom aiisrasipomsubrtsisin abiizeligsprotein E in
order to f“GQﬁB-‘Fé’%U%&?sPQ'Wﬁ{%W@Se%ﬁﬁQi danqe, Wi Jae:ueEnEPn.. L5 eypRimERts were
conducted using the following fungal species: Fusarium solani 1 (FS1);

administration include water (partially containing additives as above, e.g. cellulose

derivatives, preferably sodium carboxymethyl cellulose solution), alcohols (including

monohydric alcohols and polyhydric alcohols, e.g. glycols) and their derivatives, and

oils (e.g. fractionated coconut oil and arachis oil). For parenteral administration, the

vehicle can also be an oily ester such as ethyl oleate and isopropyl myristate. Sterile

liquid vehicles are useful in sterile liquid form compositions for parenteral

administration. The liquid vehicle for pressurized compositions can be halogenated

hydrocarbon or other pharmaceutically acceptable propellant.
Liquid pharmaceutical compositions which are sterile solutions or suspensions

can be utilized by for example, intramuscular, intrathecal, epidural, intraperitoneal,

intravenous and particularly subcutaneous, intracerebral or intracerebroventricular
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Fusarium solani 2 (F32); Fusarium solani 3 (FS3); Fusarium solani 4 (FS4); Aspergillus futnigatus
293(AF); and Candida albicans(CA). FS1-FS4 were obtained from Bristol PHLS (British Public
Health Labd¥ 380 BURARE UK). Aspergillus fumigatus 293 is publicly availaBleT4sB2gfeP82380ection
strain NCPF7367 (National CoIIection of Pathogenic Fungi Public Health Laboratory, Mycological -

Reference La orator;f Myrt d Ki Ing Tiiliown .Bristol B%Z SEL areQie %ar&dl%i@g% fig was a clinical

isolate obflélneglby standapr lde © %nr‘ﬁaet%‘r/\eo s Used td determine the ues for each

peptide wenapsitiesctibedizy the ﬁxsammé ¢I/Snslf65®edf%$bednmb@itmmﬁﬂ1§>mkemgo have good
antifungal a Table.4 I’OVId data for peptides | aggﬁ

2007/00 C%C 8@28(5188 0%3%%? %qgrgp%ﬁ% vg Hegs%&%ﬁg o?rée uctl agalnsctléélyf(l%ﬁegal species of
Peptides ui¢ehded fiomiagode PeptceuSEdDinkit. binders, suspending agents lubricants,

flavourants, sweeteners, preservatives, dyes, and coatings.

Polypeptides or derivatives according to the invention can be administered
orally in the form of a sterile solution or suspension containing other solutes or
suspending agents (for example, enough -saline or glucose to make the solution
isotonic), bile salts, acacia, gelatin, sorbitan monoleate, polysorbate 80 (oleate esters

of sorbitol and its anhydrides copolymerized with ethylene oxide) and the like.

The polypeptides can also be administered orally either in liquid or solid
composition form. Compositions suitable for oral administration include solid forms,
such as pills, capsules, granules, tablets, and powders, and liquid forms, such as
solutions, syrups, elixirs, and suspensions. Forms useful for parenteral administration

include sterile solutions, emulsions, and suspensions.

The polypeptides or derivatives may be used to treat any mammal, for

example, human, livestock, pets, to prevent infection from occurring.

By way of example, polypeptides or derivatives in accordance with the
invention may be used to prevent candida infections. When this is the case the
medicament may be formulated as a cream and it may be used in the form of a

pessary.

By way of further example, polypeptides or derivatives in accordance with the
invention may be used to prevent infections of “athlete’s foot”. When this is the case
the medicament may be formulated as a cream and it may be applied to the affected

area of the skin.

By way of further example, polypeptides or derivatives in accordance with the

invention may be used to prevent or treat malaria. When used to prevent infection
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Sequence PSI F52 F53 F54 AF CA MU _1 (GIN 6) SEQ ID NO.76 ERKERKREEERKERKREE >40
>40 >40
WO 2007/000584 PCT/GB2006/002350

then it is preferred that a therapeutically effective amount of the polypeptide (e.g.
about 10mg of the polypeptide) is administered to the subject’s skin in a suitable
composition, for example, cither by a cream, lotion or aerosol. It will be appreciated
that methods exist, which aim to either prevent or treat malaria in man. One such
treatment method (or regime) consists of intravenously administering the compound
Quinine into a patient. The loading dose is approximately 15mg/kg quinine base in
~about 10ml/kg normal saline or 5 % dextrose, and is injected into the subject over a
periodv of about 4 hours. Subsequent mainteﬁance doses of about 8.3 mg/kg quinine
base are then infused into the patient or subject over 4 hours, and every 8 hours, until
an administration of oral quinine is possible. In patients who require more than 72
hours of intravenous treatment, the dose may be reduced to about 5.6 mg base per kg
given every 8 hours. The inventor of the present invention believes that peptides in
accordancé with the invention may be used either on their own, or in conjunction
with, or as a supplement to, existing malaria treatment regimes. For example,
therapeutically effective amounts (e.g about 10mg) of the peptide according to the
invention may be added to the solution of quinone to be injected in to the subject. The
peptide according to the invention may or may not be administered orally. However,

it is preferred that the peptides are not administered orally.

In accordance with a fourth aspect of the invention, there is provided a method
of preventing and/or freating a fungal and/or protist infection, comprising
administering to a subject in need of such treatment a therapeutically effective amount

of a polypeptide, derivative, or analogue or nucleic acid according to the invention.

The method according to the fourth aspect of the invention may employ any
medicament and any use discussed in connection with the first, second and third

aspects of the invention.

It will be appreciated that fungal and protist infections can also be a problem in
plants important to horticulture and/or agriculture. Therefore the formulations of
peptides discussed above may be adapted for application to plants. Thus according to
a fifth aspect of the invention there is provided a method of preventing or treating a

fungal and/or protist infection of a plants comprising applying a polypeptide as
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>40 >40 >40 MU_2 (GIN 39) SEQ ID NO.77 ARKARKRAAARKARKRAA >40 >40 >40 >40 >40 >40
MU_3
B WO 2007/000584 PCT/GB2006/002350

defined in the first, second or third aspects of the invention to a plant in need of such

treatment.

The polypeptides as defined above may be used as anti-microbial agents for
spraying on crops and the like. For instance the peptides may also be used to treat
fungal infections of plant species, including fungal contamination of cereal crops,

fungal contamination of stored grain, potato blight and downy mildew of grapes.

Examples of fungal species, which cause agriculturally important fungal
infections (for example in plants), and which may be treated by the peptides according
to the invention may include preferred Ascomycetes, which may be independently
selected from a group consisting ofi~ Erisyphe; Puccinia,; Leptoshaeria;
Thanatephorus; Pyricularia; Phytopthora; Plasmopara; Alternaria; Guignardia;
Pseudocerocosporella; Venturia, Monolinia, and Ustilago. In addition, further
examples of agriculturally important fungi include Botryotinia spp; and Cochilobus
spp; and most preferably, Magnaporthe spp. A preferred Magnaporthe spp. includes
M.grisea.

The polypeptides may be used to treat any plant species suffering from a
fungal or protist infection. A skilled person will appreciate that precise formulation
and dosage for agricultural or horticultural use will depend on the peptide used, the
type of plant treated, the size of plant treated and also the scale of treat required (for
instance many acres or a single plant may be required to be treated). In general an
amount of the polypeptide effective for treating a single potato plant is about 0.01 —
100mgs. It is more preferred that about 10mg of the polypeptide administered either
directly onto the plant or to its roots in a suitable formulation, for example, either by a

liquid or spray.

Polypeptides used according to the fifth aspect of the invention may be added
to existing formulations used to treat plants, such as pesticides, weedkillers etc. For
example, Ridomil Gold MZ may be applied to foliage of potato plants to control late
blight caused by Phytophthora infestans. Early in the season, 1.2 Kg of Ridomil Gold

MZ may be applied to the crop per acre. Preventative treatments are begun when

41



SEQ ID NO.78 DRKDRKRDDDRKDRKRDD >40 >40 >40 >40 >40 >40 MU_4 (GIN 7) SEQ ID NO.9
WRKWRKRWWWRKVVRKRWW 0.3 0.3
WO 2007/000584 PCT/GB2006/002350

conditioné are favourable for disease (i.e preferably, before infection). Up to three
applications may be made, at 14-day intervals. The inventor believes that such
regimes for preventing potato blight may be supplemented and surprisingly improved
by incorporating peptides according to the invention into the Ridomil Gold MZ

solution.

The inventor has realised that the polypeptides according to the invention may
also be put to a number of other antimicrobial uses (whether in a clinical context or
otherwise). For instance, in addition to administering the polypeptides to a patient,
animal or plant, they may be used to coat surfaces and objects to prevent or treat

fungal and/or a protist contamination.

Therefore, in a sixth aspect there is provided a method of preventing and/or
treating a fungal and/or protist contamination comprising coating an object or a
surface in need thereof with an amount of a polypeptide according to the first, second
or third aspect of the invention, that is effective for killing or preventing growth of

fungi and/or protists.

It will be appreciated that the polypeptide may be particularly useful for
coating surfaces or objects that are required to be aseptic. As discussed above, many
of the polypeptides have the advantage that they are antifungal, antiprotist, and in
addition, also antiviral and antibacterial. Accordingly, the polypeptide will have a
very broad anti-microbial effect across several kingdoms. Furthermore, as discussed
in more detail below, the polypeptides are able to adhere to surfaces and are thereby

effective for longer periods of time.

The polypeptides may be used to coat any object or device which isused ina
biological or medical situation, such as a medical device, and for which it may be
important to prevent a fungal or protist contamination that may lead to any infection
in a patient. Examples of medical devices that may be coated according to the sixth
aspect of the invention include lenses, contact lenses, catheters, stents, wound healing

dressings, contraceptives, surgical implants and replacement joints.

42



0.30.31.25 2.5 MU_5 (GIN 40) SEQ ID NO.32 MRKMRKRMMMRKMRKRMM 10 20 20 40 >40 >40

WO 2007/000584 PCT/GB2006/002350

The polypeptides are particularly useful for coating biomaterials and objects
and devices made therefrom. Fungal or protist contamination/infection of biomaterials
can be particularly problematic because the fungus or protist may use such material as
a substrate for growth. Biomaterials (e.g. collagens and other biological polymers)
may be used to surface artificial joints. Alternatively certain implants may

substantially comprise such biomaterials.

The polypeptides may be used to coat | surfaces in environments that are
required to be aseptic. For instance the polypetides may be used in medical
environments. The polypeptides may be used to keep hospital wards clean. They may
be used to clean surfaces of equipment (e.g. operating tables) in operating theatres as
well as theatre walls and floors. The inventors believe the polypeptides will be useful

to improve sterility in general.

The polypeptides may be formulated into solutions for cleaning objects and
surfaces. For instance, they may be a routine constituent of physiological solutions

(for example as a constituent of physiological saline).

Example 3 illustrates how well polypeptides in accordance with the invention
adhere to contact lenses. Hence, the peptides according to the invention are very
useful as they have been shown to adhere strongly to an article or surface used in a

biological scenario.

It will be appreciated that the above list of objects and surfaces to which the
polypeptides according to the invention may be applied is not exhaustive. Hence, the
polypeptides may be administered to any surface, which is prone to a fungal or protist
contamination, for example, kitchen and bathroom surfaces and products, such as a

toilet seat, or the toilet itself.

In a preferred embodiment, the polypeptides may be included in saline solution

used to store contact lenses.

43



MU_6 (GIN 41) SEQ ID NO.12 YRKYRKRYYYRKYRKRYY 10 55 20 >40 >40 MU_7 SEQ ID NO.15
FRKFRKREFFRKFRKRFF 5
WO 2007/000584 PCT/GB2006/002350

Preferred polypeptides according to the invention are highly positively
charged. This makes them particularly suited for coating surfaces and objects to
prevent growth of broad categories of fungi and protists. Example 3 and Figure 3 and
4, clearly illustrate how well the polypeptides in accordance with the invention adhere
to a range of different surfaces, ie. glass (cover slips), glass previously coated with the

biomaterial Poly(lactide-co-glycolide) (PLGA), and contact lenses.

Preferably, coating of the object or surface may be carried out by preparing an
aqueous solution at an appropriate pH and temperature for the said polypeptides
according to the invention. The object or surface is exposed to the said solution for
sufficient time to allow immobilisation or absorption of a suitable quantity. of thé
polypeptides to the surface thereof or to allow sufficient time to kill the fungus or

protist.

In a preferred embodiment of the sixth aspect of the invention, a sufficiently
concentrated solution of a polypeptide according to the invention is prepared, and
contacted with the object to be coated for a suitable period of time. The skilled
technician will appreciate how to make a polypeptide solution of the required
concentration, as this will depend on the particular polypeptide being used and the
fungus or protist to be treated, and the surface being coated. For example, the object
may be inserted in the solution (e.g. comprising about 40uM of the polypeptide) and
left for about 15 minutes at about 20°C. Following exposure to the polypeptide, the
object may be washed, for example, in a suitable buffer, such as, PBS. It may be
required to leave the object in the wash buffer overnight. Following washing, the
polypeptide has then adhered to the object, and the object, coated with the protective
polypeptide, is ready for use.

According to a seventh aspect of the invention there is provided a contact lens
at least partially coated with a polypeptide according to the first, second or third
aspects of the invention. The polypeptide applied to the surface of the contact lens
prevents fungal and/or protist contamination occurring that can results in infections

occurring in the eye of the user.
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2.55 20 >40 >40 MU_8 SEQ ID NO.33 IRKIRKRIIIRKIRKRII 40 20 20 40 >40 >40

WO 2007/000584 PCT/GB2006/002350

In one embodiment, the lens may be a one day disposable lens (i.e. worn for
one day and then disposed of), in which case, fungal or protist contamination is
obviated before the lens is used and also when removed from its package.
Accordingly, the lens my be pre-treated with the polypeptide and/or may be packaged
in a solution containing the polypeptide. The lens coated with the polypeptide reduces
the likelihood of a fungal infection in the user than may occur while the contact lens is

being worn.

Alternatively, a lens'may be repeatedly worn on a daily basis for several
months or years, but taken out and washed and stored in solution over night. When
this is the case a polypeptide coating on the lens (before first use) and/or preferably
use of the polypeptides in lens wash solutions, will significantly reduce the likelihood
of a fungal or protist infection of the user occurring while the lens is being worn, or

the lens being contaminated while it is being stored and washed overnight.

In another embodiment, the lens may be an extended wear lens, which is
constantly worn in the eye for extended periods of time, for example, more than one
day, several days, a week or even a month or more. Users of such contact lenses have
a high risk of developing a fungal or protist infection. Hence, in this case, the
polypeptide may be used to coat the lens before it is first used. Use of such a coated
lens will greatly reduce the likelihood of a fungal or protist infection occurring while

the lens is being worn for such extended periods of time.

In a preferred embodiment, a contact lens is coated with a polypeptide
according to the invention, and where appropriate, stored and/or washed in a solution

comprising the polypeptide.

It will be appreciated that agents that increase the activity of polypeptides or
derivatives or analogues according to the invention may be used to “indirectly”
increase the activity of such polypeptides, derivatives or analogues. Thus, according
to an eighth aspect of the invention, there is provided an agent capable of increasing

the biological activity of a polypeptide, derivative or analogue according to the first,
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MU_9 SEQ ID NO.79 ORKORKRQQQRKGRKRQQ >40 >40 >40 >40 >40 >40 MU_10 (GIN 1p) SEQ
ID NO.8 LRKLRKRLLLRKLRKRLL 2.5
WO 2007/000584 PCT/GB2006/002350

second or third aspect of the invention for use as a medicament for treating a fungal

and/or protist infection.

Agents capable of increasing the biological activity of polypeptides, derivatives
or analogues according to the invention may achieve their effect by a number of
means. For instance, such agents may increase the expression of such polypeptides,
derivatives or analogues. Alternatively (or in addition), such agents may increase the
half-life of polypeptides, derivatives or analogues according to the invention in a
biological system, for example, by decreasing turnover of the polypeptides,

derivatives or analogues.

The inventor has further established that several polypeptides or agents
according to the invention may be combined and used to prevent or treat a broad
range of fungal or protist infections/contaminations (as well as viral and bacterial
infections/contaminations). For example, it may be preferred to treat a fungal or
protist infection/contamination with a combination of polypeptides according to any
one of the first, second, or third aspects, such as a polypeptide independently selected
from a group consisting of MU4, MU7, MU10 or MU114. However, it will be
appreciated that different combinations of polypeptides can be used to prevent or treat

different fungal or protist infections.

Furthermore, the polypeptide and agents according to the invention may be used
to minimise, prevent or treat fungal or protist contamination or growth, by use as, or
in conjunction with, a preservative. Hence, the polypeptides and agents may be used
as a preservative in foodstuffs. In addition, the polypeptides and agents may be used
to minimise or prevent fungal or protist growth in cultures, for example, in tissue
culture work, either to supplement, or to replace antibiotics and other
antifungal/antiprotist agents. In addition, the polypeptides may be used as selective
agents as a diagnostic agent, for example, for fungal or protist growth in culture
media. For example, a first polypeptide may be added to media, which is particularly
active against a first fungus, and a second polypeptide may be added to the media,
which is particularly active against a second fungus. A similar method could be used

for diagnosing protista.
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52.55>40>40 MU_11 SEQ ID NO.80 NRKNRKRNNNRKNRKRNN >40 >40 40 >40 >40 >40

WO 2007/000584 PCT/GB2006/002350

The polypeptides, analogues, or derivatives of the invention represent products
that may advantageously be expressed by biological cells. Therefore the present
invention also provides, in a ninth aspect, a nucleic acid sequence encoding a
polypeptide, derivative or analogue according to the first, second or third aspects of

the invention.

Preferred nucleic acids according to the ninth aspect of the invention may be
selected from the group consisting of: SEQ ID No.56 (cttcgtaaacttcgtaaacgtcttctt),
SEQ ID No.57 (cgtcttactc  gtaaacgtggtcttaaa), SEQ ID 'No.58
(cttcgtaaacgtcticttcttcgtaaacttcgtaaacgtettett), SEQ - ID No.59
(caatctactgaagaacttcgtgttcgtcttgetagteateticgtaaacttcgtaaacgtcttett), - SEQ ID  No.60
(cttegtgticgtcttgetagteatcticgtaaacttcgtaaacgtcticticgtgatgetgatgateticaaaaacgtet
tgctgtttatcticgtgticgtettgetagtcatcttcgtaaacttcgtaaacgtcticticgtgatgetgatgatettcaaaaacgic
ttgctgtttat), SEQ ID No.61 (cttcgtaaacttcgtaaacgtcttcticttcgtaaacticgtaaacgtcttett), SEQ
ID No.62 (tggcgtaaatggcgtaaacgttggtgptggegtaaatggegtaaacgttggteg), SEQ ID No.63
(tggcgtaaatggegtaaacgttggtegcgtaaatggegtaaacgttgg), SEQ ID No.64 (tggcgtaaat
ggcgtaaacgttggtggcttcgtaaacttcgtaaacgtettett), SEQ ID No.65 (tatcgtaaatatcgtaaacg
ttattattatcgtaaatatcgtaaacgttattat), SEQ D No.66
(cttcgtaaacttcgtaaacgtcttcgtaaacticgtaaacgt), SEQ ID No.67 (cgtettactcgtaaacgtgg
tcttaaacgtcttactcgtaaacgtggtcttaaa), SEQ ID No.68 (cgtactcgtaaacgtggtegtegtactegt
aaacgtggtcgt), SEQ ID  No.69 (cticgtaaacgtaaacgicitcttcgtaaacgtaaacgtctt
), SEQ ID No.70 (cttcgtaaacgtaaacgtcticgtaaacttcgtaaacgtaaacgtcttcgtaaa), SEQ ID
No.71 (itggcgtiggegtaaacgttggegtaaatggegtiggegtaaacgtiggegtaaa), SEQ ID No.72

(MU4) (tggcgtaaatggcgtaaacgttggtggtggcgtaaatggegtaaacgttggtgg), SEQ ID No.73
(MU7) (tttcgtaaatttcgtaaacgttittttitticgtaaatttcgtaaacgttttttt), SEQ ID No.74 (MU10)

(ttacgtaaattacgtaaacgtttattattacgtaaattacgtaaacgtttatta), and SEQ ID No.75 (MU114)
(tggcgtaaatggegtaaacgtttattattacgtaaattacgtaaacgtttatta).

Preferred nucleic acids further include those corresponding DNA molecules

encoding any preferred polypeptides according to the invention.
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MU_12 SEQ ID NO.30 CRKCIRKIRCCCRKORKRCC 2.55 10 5 40 >40 MU_13 SEQ ID NO.81
SRKSRKRSSSRKSRKRSS >40 >40
WO 2007/000584 PCT/GB2006/002350

It will be appreciated that, due to redundancy in the genetic code, a nucleic
acid sequence in accordance with the invention may vary from the naturally occurring
sequence (e.g. in the ApoB or ApoE genes) providing a codon encodes a polypeptide,
derivative or analogue thereof in accordance with the first, second or third aspect of

the invention.

It will be appreciated that polypeptides, derivatives and analogues according
to the invention represent favourable agents to be administered by techniques
involving cellular expression of nucleic acid sequences encoding such molecules.
Such methods of cellular expression are particularly suitable for medical use in which
the therapeutic effects of the polypeptides, derivatives and analogues are required

over a prolonged period.

Thus according to a tenth aspect of the present invention there is provided a
nucleic acid sequence according to the previous aspect of the invention for use as a

medicament.

According to an eleventh aspect, there is provided use of the nucleic acid, for

the preparation of medicament for treating a fungal and/or protist infection.

The nucleic acid may preferably be an isolated or purified nucleic acid

sequence. The nucleic acid sequence may preferably be a DNA sequence.

The nucleic acid sequence may further comprise elements capable of
controlling and/or enhancing its expression. The nucleic acid molecule may be
contained within a suitable vector to form a recombinant vector. The vector may for
example be a plasmid, cosmid or phage. Such recombinant vectors are highly useful as

delivery systems for transforming cells with the nucleic acid molecule.

Recombinant vectors may also include other functional elements. For instance,
recombinant vectors can be designed such that the vector will autonomously replicate in
the cell. In this case elements that induce nucleic acid replication may be required in the

recombinant vector. Alternatively, the recombinant vector may be designed such that
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>40 >40 >40 >40 MU_14 SEQ ID NO.82 VRKVRKRVVVRKVRKRW >40 >40 >40 >40 >40 >40
MU_15

WO 2007/000584 PCT/GB2006/002350

the vector and recombinant nucleic acid molecule integrates into the genome of a cell.
In this case nucleic acid sequences, which favour targeted integration (e.g. by
homologous recombination) are desirable. Recombinant vectors may also comprise

DNA coding for genes that may be used as selectable markers in the cloning process.

The recombinant vector may also further comprise a promoter or regulator to

control expression of the gene as required.

The nucleic acid molecule may (but not necessarily) be one, which becomes
incorporated in the DNA of cells of the subject being treated. Undifferentiated cells
may be stably transformed leading to the production of genetically modified daughter
cells (in which case regulation of expression in the subject may be required e.g. with
specific transcription factors or gene activators). Alternatively, the delivery system may
be designed to favour unstable or transient transformation of differentiated cells in the
subject being treated. When this is the case, regulation of expression may be less
important because expression of the DNA molecule will stop when the transformed cells
die or stop expressing the protein (ideally when the required therapeutic effect has been
achieved).

A delivery system may provide the nucleic acid molecule to the subject
without it being incorporated in a vector. For instance, the nucleic acid molecule may
be incorporated within a liposome or virus particle. Alternatively a “naked” nucleic
acid molecule may be inserted into a subject’s cells by a suitable means, e.g. direct

endocytotic uptake.

The nucleic acid molecule may be transferred to the cells of a subject to be
treated by transfection, infection, microinjection, cell fusion, protoplast fusion or
ballistic bombardment. For example, transfer may be by ballistic transfection with
coated gold particles, liposomes containing the nucleic acid molecule, viral vectors
(e.g. adenovirus) and means of providing direct nucleic acid uptake (e.g. endocytosis)

by application of the nucleic acid molecule directly.
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SEQ ID NO.83 TRKTRKRTTTRKTRKRTT >40 >40 >40 >40 >40 >40 MU_16 SEQ ID NO.31
RRKRRKRRRRRKRRKRRR 1.25 1.25 1.25
WO 2007/000584 PCT/GB2006/002350

Embodiments of the invention will now be further described, by way of

example only, with reference to the following Example and figures in which:-

Figure 1 shows typical mass spectrometry data and illustrates that the peptide was

>95% purity;
Figure 2 shows typical HPLC data and illustrates that the peptide was >95% purity;

Figure 3 illustrates Johnson and Johnson Acuvue contact lenses, which had been
treated for 15min with 40uM GIN1p (which had been synthesised with the addition of
a cysteine residue having a fluorescent tag), then washed 4 times, including an

overnight soak in 25ml PBS as discussed in Example 3;

Figure 4 illustrates glass cover slips (BG), or cover slips previously coated with the
biomaterial Poly(lactide-co-glycolide) (PLGA), which had been treated for 15min
with 40uM GIN1p (which had been synthesised with a fluorescent tag), then washed

4 times, including an overnight soak in 25ml PBS as discussed in Example 3; and

Figure 5 illustrates inhibition of hepatocyte invasion by plasmodium spp mediated by
peptides according to the invention fo: (A) cells incubated with Plasmodium and
peptide; and (B) cells incubated with Plasmodium, washed, and then peptide added as

discussed in Example 5.
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2.540 10 MU_17 SEG ID NO.84 GRKGRKRGGGRKGRKRGG >40 >40 >40 >40 >40 >40 MU_18

SEQ ID NO.85
WO 2007/000584 PCT/GB2006/002350

EXAMPLES

The inventor carried out a number of experiments to investigate the antifungal
and also antiprotist activity of polypeptides according to the invention. The activity of
the polypeptides was tested against a number of different fungi (Examples 1 and 4)
and protists (Example 2 and 5). In addition, the inventor investigated the ability of
the polypeptides to adhere to a variety of surfaces, for example, contact lenses, glass
and surfaces coated with the biomaterial “PLGA” (Example 3) and thereby prevent

fungal or protist contamination.

Peptides

Peptides (including polypeptides according to the invention) were obtained in
lyophilised form from a commercial supplier (AltaBioscience, University of
Birmingham), and were produced at 5 micromole scale. The skilled technician will
know the standard techniques, which are available for synthesising peptides, once an
amino acid sequence has been made available. N-terminals were protected by addition
of an abetyl group, and the C-terminals were protected by addition of an amide group.
Small quantities of peptide were weighed in sterile Eppendorf tubes, before addition
of sufficient PBSA to produce a 0.4 mM stock solution, which was frozen at -85°C in

aliquots.

Molecular weight of peptides was confirmed by laser desorption mass
spectrometry using a Finnigan LASERMAT 2000 MALDI-time of flight mass
analyzer or a Scientific Analysis Group MALDI-TOF mass spectrometer. HPLC
purification of peptides was performed using a Vydac analytical C-4 reverse phase
column, using 0.1% TFA and 0.1% TFA / 80% acetonitrile as solvents, or for some
peptides an ACE C18 Reverse Phase column, using 0.05% TFA and 60% acetonitrile
as solvents.  Typical mass spectrometry data and high performance liquid
chromatography (HPLC) traces (purity >95%) for peptide GINlp are shown in
Figures 1 and 2.

Example 1 — Experiment to test the antifunegal activity of peptides

Four compounds were supplied as an aqueous solution, 400uM. Serial dilutions

of each test peptide were prepared in addition to a control, which was a conventional
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KRKKRKRKKKRKKRKRKK 2.5 10 2.5 >40 >40 >40 MU_19 SEQ ID NO.34

HRKHRKRHHHRKHRKRHH 20 >40 40 10
WO 2007/000584 PCT/GB2006/002350

antifungal drug, Amphoteracin B. Amphteracin B is obtained from Invitrogen or

Melford laboratories.
The peptides under test were:-

()  MU4- WRKWRKRWWWRKWRKRWW (SEQ ID No. 9);
(i) MUI0 - LRKLRKRLLLRKLRKRLL (SEQ ID NO. 8); and
(i) MU114 - WRKWRKRLLLRKLRKRLL (SEQ ID NO.26).

Initial testing of the peptides was carried out against the following organisms:-

1) Aspergillus fumigatus AF293 (culture collection strain NCPF7367)

2) Candida albicans 6862 (clinical isolate)

3) Fusarium spp 5889 (clinical isolate)

4) Fusarium spp 6507 (clinical isolate)

" 5) Aspergillus terreus (clinical isolate)

6) Aspergillus niger (clinical isolate)

7) Staphylococcus aureus (Oxford strain, which is a standard reference strain used in

MIC testing)

The bacterium S. aureus was tested with each of the peptides as a control. A
suspension of each organism in an appropriate growth medium was added to the
dilutions of the peptides in order to give concentration ranges of 40uM to 0.04uM for
each of the peptides, and 64-0.025 pg/ml for amphotericin B. Fungal strains were
tested in RPMI media. RPMI is standard Roswell Park Memorial Institute medium
(Morton, H.C., (1970)A survey of Commercially Available Tissue Culture Media. In

- Vitro 6: 89-108).

S. aureus was tested in Isosensitest broth. Isosentitest agar is a standard MIC
medium used by many hospital labs for bacterial MICs using a disc diffusion method.
The reference standard is Oxoid CM471. Also available in broth form, CM473, for
the bacterial broth dilution assay method. NCCLS ref M7-A4. Both the NCCLS

methods quoted are the standard methods.
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>40 >40 MU_20 SEQ ID NO.86 PRKPRKRPPPRKPRKRPP >40 >40 >40 >40 >40 >40 GIN 34 SEQ

ID NO.11 WRKWRKRVVWLRKLRKRLL
WO 2007/000584 PCT/GB2006/002350

The final inoculum for S. aureus was 5x 10* cfu/ml. The final inoculum for C,
albicans was 2 x10° cfu/ml. The final inoculum for Aspergillus Sfumigatus and for

Fusarium spp was 2 x10* cfu/ml.

Candida and S. aureus plates were read after 24 hrs incubation and the
Aspergillus and Fusarium strains read after 48 hrs. The MIC was taken as the lowest
drug or compound concentration that caused >80% reduction in growth compared

with a drug free control.

Table 2 - Antifungal effect of peptides

MU 4 MU 10 MU 114
Amphotericin | MICs in pM . | MICs in uM.| MICs in pM
MIC in pg/ml V
C. albicans 6862 0.6 10 | >40 >40
Aspergillus
fumigatus 0.6 2.5 >40 >40
Fusarium spp 5889 2.5 2.5 10 5
Fusarium spp 6507 1.25 10 >40 40
Aspergillus terreus 1.25 >40 >40 >40
Aspergillus niger 0.15 1.25 >40 20
Staph aureus
(Oxford) >40 5 >40 40

From Table 2, it will be seen that peptide MU4 is the most active of the
peptides tested having activity against all four fungal species tested, and also
surprisingly, against S.aureus (a gram positive bacterium). Peptide MU4 is also active
against Aspergillus niger. However, MU4 shows lower activity against Aspergillus

terreus, which is known to be resistant to various antifungal drugs.

MU10 and MU114 also showed antifungal activity, albeit to a lesser extend
than MU4. However, MU10 and MU114 showed antifungal activity against Fusarium
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1.250.6 1.25 2.5 40 10 MU_45 SEQ ID NO.87 WRKVVRKRVVW 40 40 40 >40 >40

WO 2007/000584 PCT/GB2006/002350

5889. The activity of the peptides is surprising in that they are more active against
Fusarium spp than against Aspergillus spp.

Conclusion

Using standard antifungal testing methods, the peptides according to the
invention are shown to have antifungal activity. In addition, surprisingly, some
antibacterial activity is also present. Peptide MU4 is particularly potent against
Aspergillus fumigatus, Aspergillus niger and Fusarium spp. The other peptides
(MU10 and MU114) are less active, but still show antifungal activity.

Example 2 — Experiment to test the antiprotist activity of peptides

The test compounds were screened against the trophozoites of clinical isolates
of Acanthamoeba spp. using a microtitre plate assay procedure. The organisms were
Acanthamoeba polyphaga. (see for detaﬂs on the strain and methodology used:
‘Hughes, R. & Kilvington, S. (2001). A comparison of hydrogen peroxide contact lens
disinfection systems and solutions against Acanthamoeba polyphaga. Antimicrob.
Agents Chemother. 45: 2038-2043.) Acanthamoeba polyphaga Ros strain was used
throughout the study. The strain was originally isolated from an unpublished case of
acanthamoeba keratitis in the United Kingdom in 1994.

Use of the microtitre plate assay enabled the determination of the minimum
amoebacidal trophozoite concentration (MATC), which is the minimum amoebacidal
trophozoite concentration (pg/ml)= lowest concentration killing the trophozoite
challenge (1 x 10-4) and also the minimum inhibitory trophozoite concentration
(MITC), which is the minimum inhibitory trophozoite concentration (pg/ml) = lowest
concentration stopping the trophozoites from dividing or killing about 50% of
population. The values may then be used to select drug concentrations for use in time-

kill experiments to study the kinetics of Acanthamoeba killing.
The peptides under test were:-

@) MU4 - WRKWRKRWWWRKWRKRWW (SEQ ID No.9);
(i)  MU7 - FRKFRKRFFFRKFRKRFF (SEQ ID No.15).
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WO 2007/000584 PCT/GB2006/002350

(i) MUI0- LRKLRKRLLLRKLRKRLL (SEQ ID NO.8); and
(iv) MU114 - WRKWRKRLLLRKLRKRLL (SEQ ID NO.26).

Table 3 — Antiprotist Effects of Peptides

Values in pM
Drug MITC | MATC
MU 4. 20.8 41.7
MU 7 NR 93.1
MU 10 NR 207.1
MU 114 NR 98.7

MITC = minimum inhibitory trophozoite concentration (M)
MATC = minimum amoebacidal trophozoite concentration (uM)

NR = Not recorded as a MITC was not observed

Conclusion

Referring to Table 3, it can be seen that MU4 showed the greatest antiprotist
activity, having the lowest MITC and MATC values by killing Acanthamoeba
polyphaga. MU 7 and MU114 showed good activity against Acanthamoeba
polyphaga as they showed an MATC of 93.1 and 98.8, respectively. Finally, MU10
also showed antiprotist activity with an MATC of 207.1. ‘

Example 3 - Coating of medical devices with antifungal/antiprotist polypeptides

Polypeptides according to the invention may be used to coat medical devices
prone to contamination with fungi or protists. Examples of such medical devices
include lenses, catheters, stents, wound healing dressings and contraceptive devices.
The polypetides may also be applied to surfaces in medical environments, including
surfaces of equipment for use in operating theatres. The inventors of the invention
have shown that the polypeptides according to the invention adhere to contact lenses,

glass and to surfaces coated with the biomaterial “PLGA”.
Coating a surface can be carried out by preparing a concentrated aqueous

solution of a polypeptide (for example 200pM) at an appropriate pH (for example
pH7.4) for the specific polypeptide. A surface is then exposed to the aqueous solution

55



2.5 2.5 5 >40 >40 Amphotericin B (antifungal positive control) 0.15 1.25 0.3 0.15 0.04 In Table 4 it will
be appreciated that MUI-MUZ20 correspond to tandem repeat of peptides based on apoE141-149,
(MU10) in WKRRMW3AORESHesidue is substituted with another amino acid (MURGWGS206/MR3I0-MT J20).
Polypeptides in accordance with the present invention exhibited good antifungal activity with IC50

values <40 R ABRNSTALISARL 196r QLN I ST M i iR S (M elasdpre 2 nidlizs)? MU
to allow immobilisation or absorption of a suitable quantity of the polypeptide to the

surface thereof.

To test whether the peptides according to the invention could be immobilised
on a biomaterial or other surfaces, the inventors obtained a fluorescently labelled form
of the GIN1p (Advanced Biomedical, Oldham, UK). A 40uM stock solution of this
labelled polypeptide was prepared in PBS, and 250pl aliquots were inserted in to the
wells of a 24-well microplate. The inventors then placed several materials into these
peptide solutions, these being: (i) Johnson and Johnson Acuvue contact lenses; (ii)
bare glass coverslips; or (iii) coverslips previously coated with the biomaterial
Poly(lactide-co-glycolide) (PLGA: coated slides provided by Prof Jian Lu,
Department of Physics, University of Manchester).

After incubation at 20°C for 15 min in the peptide solutions, the materials
were removed, and then washed by placing in 1ml PBS. The materials were then
examined by fluorescence microscopy (using an Olympus IX70 inverting microscope
fitted with a Chroma 35002v2 filter set), and the results were recorded by
photography. The materials were then washed two more times in 1 ml PBS, and then
finally left to soak overnight at 37°C in 25ml PBS. The level of fluorescence was
observed and recorded after each wash, again by microscopic observation and

photography as described above.

Referring to Figure 3, there are shown Johnson and Johnson Acuvue contact
lenses, which had been treated for 15min with 40uM GIN1p (i.e. MU10), (which had
been synthesised with a fluorescent tag), then washed 4 times, including an overnight
soak in 25ml PBS. Figure 3(a) shows an untreated lens and a GINI1p-treated lens
(after 4 washes), under illumination with white light, or GFP fluorescence, using a
Olympus IX70 microscope. Hence, even after repeated washing, the lens retains a
significant quantity of peptide, such that fluorescence is visible even by eye as shown
in Figure 3(b). The images were captured using a Canon EOS300D digital camera,

using ISO1600 film setting, and with a 0.3s exposure time for fluorescent images.
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and MU18 are particularly effective antifungal peptides. The most preferred peptide MU4 has activity
comparable with amphotericin B. Table 4 illustrates that a range of peptides based upon substituted
tandem rep&u@s280 1H8Hdies based on apoE141-149, which fall outside the d&EFAEBHETRSS0
polypeptides according to the invention, are ineffective relative to peptides according to the invention.
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effective antifungal agents. Table 5 presents data for peptjdes that are derived from apoB. Table 5 -
MIC valu@SSRmirFRisecf9Fot B iR SMNE ﬁ@ﬁﬁae@%‘é %f&\l%?@e%h%%ﬁggl BS3 FS4 AF

CA fluorescent tag), then washed 4 times, including an overnight soak in 25ml PBS. The
level of fluorescence was observed using an Olympus IX70 microscope for samples
after each wash (W1, W2, W3 and W4). Hence, it can be seen that the level of
fluorescence did not decrease noticeably after any of the washes, suggesting that the
polypeptide adheres firmly to a range of surfaces. The images were captured using a

Canon EOS300D digital camera, with a 5s exposure time using ISO1600 film setting.

Accordingly, Figures 3 and 4 show that all three types of material appeared to
retain similar levels of GIN1p despite extensive washing, suggesting the polypeptide
is suitable for coating various surfaces (as shown in Figure la, and Figure 4). In
particular, the contact lenses were found to absorb significant quantities of the
polypeptide (presumably due to their large surface area), such that fluorescence was
clearly visible to the naked eye, even after the fourth overnight wash as shown in

Figure 3b.

Conclusions

From Table 2, it will be seen that the polypeptides in accordance with the
present invention show antifungal activity against at least one, if not two, and if not
three, of the six different fungi trains evaluated. In particular, MU 4, MU 10, and MU
114 are particularly effective. One of themost active peptides is MU 4, which is active
against C. albicans 6862, Aspergillus fumigatus, Fusarium spp 5889, Fusarium spp
6507, Aspergillus terreus, and Aspergillus niger.

From Table 3, it will be seen that polypeptides in accordance with the present
invention also show antiprotist activity against Acanthamoeba polyphaga. In

particular, MU 4, MU 7, MU 10, and MU 114 are particularly effective.

It is worth noting that MU 4 was surprisingly active against fungi and protists.
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MU_25 SEQ ID NO.88 WRWRRRWRKWRWRRRWRK 5 5 10 20 10 >40 MU_26 SEQ ID NO.89

WRWKKKWRKWRWKKKWRK 5 5
WO 2007/000584 PCT/GB2006/002350

Each of these polypeptides in accordance with the invention are derived from
a Heparan Sulphate Proteoglycan (HSPG) receptor binding region of apolipoprotein
E. In addition, each polypeptide is a tandem repeat, and comprise two RKR motifs.
The data illustrates the surprising property that tandem‘repeats in accordance with the

invention are effective antifungal and antiprotist agents.

Example 4 — Antifungal Efficacy against a number of fungi

The inventor expanded the work conducted in Example 1 by testing an expanded
library of peptides derived from either apolipoprotein B or apolipoprotein E in order
to further evaluate polypeptides in accordance with the invention. These experiments
were conducted using the following fungal species:

Fusarium solani 1(FS1);

Fusarium solani 2 (FS2);

Fusarium solani 3 (FS3);

Fusarium solani 4 (FS4),

Aspergillus fumigatus 293(AF); and

Candida albicans(CA).

FS1-FS4 were obtained from Bristol PHLS (British Public Health Laboratory
Service UK). Aspergillus fumigatus 293 is publicly available as culture collection
strain NCPF7367 (National Collection of Pathogenic Fungi Public Health Laboratory,
Mycological Reference Laboratory Myrtle Road, Kingsdown, Bristol BS2 8EL) The

Candida albicans was a clinical isolate obtained by standard means.

The methods used to determine the ICsy values for each peptide were as
described in the Example 1. An ICs of less or about 40 yuM was taken to have good
antifungal activity

Table 4 provides data for peptides that are derived from apoE.
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Table 4 -MIC values (>80% reduction) against 6 fungal species of Peptides derived

from apoE
Peptide | SEQ. ID. No. Sequence FS1 | FS2 | FS3 | FS4 | AF | CA
MU_1 |SEQIDNO.76] ERKERKREEERKERKREE >40 | >40 | >40 | >40 | >40 | >40
(GIN 6)
MU_2 |SEQIDNO.77| ARKARKRAAARKARKRAA >40 | >40 | >40 | >40 | >40 | >40
(GIN 39) :
MU_3 [SEQIDNO.78| DRKDRKRDDDRKDRKRDD >40 | >40 | >40 | >40 | >40 | >40
MU_4 | SEQID NO.9 | WRKWRKRWWWRKWRKRWW | 03 | 03] 0.3]0311.25/|25
(GINT)
MU_5 |SEQID NO.32| MRKMRKRMMMRKMRKRMM 10 20 | 20 | 40 | >40 | >40
(GIN 40)
MU_6 [SEQIDNO.12{ YRKYRKRYYYRKYRKRYY 10 5 5 | 20 | >40 ( >40
(GIN 41)
MU_7 |SEQID NO.15 FRKFRKRFFFRKFRKRFF 5 25| 5 | 20 | >40|>40
MU_8 |SEQID NO.33 IRKIRKRIIRKIRKRI 40 20 | 20 | 40 | >40 | >40
MU_9 [SEQIDNO.79! QRKQRKRQQQRKQRKRQQ | >40 | >40 | >40 | >40 | >40 | >40
MU_10 | SEQID NO.8 LRKLRKRLLLRKLRKRLL 25 5 ({25 5 |>40]|>40
(GIN 1p)
MU_11 (SEQID NO.80| NRKNRKRNNNRKNRKRNN >40 | >40 | 40 | >40 | >40 | >40
MU_12 }SEQID NO.30| CRKCRKRCCCRKCRKRCC 25 5 |10 | 5 | 40 | >40
MU_13 {SEQIDNO.81; SRKSRKRSSSRKSRKRSS >40 | >40 | >40 { >40 | >40 | >40
MU_14 |SEQID NO.82| VRKVRKRVVVRKVRKRVY >40 | >40 | >40 | >40 | >40 | >40
MU_15 |SEQID NO.83| TRKTRKRTTTRKTRKRTT >40 | >40 | >40 | >40 | >40 | >40
MU_16 |SEQID NO.31| RRKRRKRRRRRKRRKRRR 125 11.25/1.25| 25| 40 | 10
MU_17 |SEQID NO.84| GRKGRKRGGGRKGRKRGG >40 | >40 | >40 | >40 | >40 | >40
MU_18 |SEQID NO.85| KRKKRKRKKKRKKRKRKK 25 | 10 | 25 | >40 | >40 | >40
MU_19 |SEQID NO.34| HRKHRKRHHHRKHRKRHH 20 |>40) 40 | 10 | >40 | >40
MU_20 {SEQID NO.86; PRKPRKRPPPRKPRKRPP >40 | >40 | >40 | >40 | >40 | >40
GIN 34 |SEQIDNO.11| WRKWRKRWWLRKLRKRLL 125 | 0.6 {1.25] 25| 40 | 10
MU _45 |SEQ ID NO.87 WRKWRKRWW 40 40 | 40 | >40 | >40 | >40
MU_82 |SEQID NO.21| LRKLRKRLLRLRKLRKRLLR 25 | 25|25 10 | >40 | >40
MU_112 |SEQID NO.24| LRKLRKRLLLRKLRKRWW 25 {2525 5 |>40|>40
Amphotericin B (antifungal positive control) 0.1511.25! 0.3 {0.15|0.04

In Table 4 it will be appreciated that MU1-MU20 correspond to tandem repeat of

peptides based on apoEjs1-149, (MU10) in which each L residue is substituted with
another amino acid (MU1-MU9 and MU11 —MU20). Polypeptides in accordance with

the present invention exhibited good antifungal activity with ICsy values <40 uM
against at least four of the fungi tested. MU 4, MU 6, MU 7, MU10, MU12 MU16
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MU_28 SEQ ID NO.42 RRWRKRWRKWRWRKRWRK 0.6 0.6 1.25 2.5 10 >40 Amphotericin B

(antifungal positive control) 0.15 1.25 0.3
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and MU18 are particularly effective antifungal peptides. The most preferred peptide
MU4 has activity comparable with amphotericin B. Table 4 illustrates that a range of
peptides based upon substituted tandem repeats of peptides based on apoEi4i.140,
which fall outside the definition of the polypeptides according to the invention, are

ineffective relative to peptides according to the invention.

It will be seen that the preferred polypeptide MU 4 (a tandem repeat of
WRKWRKRWW) has good antifungal activity whereas the monomer on which it is
based MU45 is ineffective. This illustrates that tandem repeats of ApoEj41.149 and

derivatives thereof (as defined by herein) are surprisingly effective antifungal agents.

Table 5 presents data for peptides that are derived from apoB.

Table 5 — MIC values for peptides derived from apolipoprotein B

Peptide | SEQ. ID. No. Sequence FS1 | FS2 | FS3 | FS4 | AF | CA

MU_25 | SEQ ID NO.88 | WRWRRRWRKWRWRRRWRK 5 5 |10 20 | 10 | >40
MU_26 |SEQ ID NO.89 [ WRWKKKWRKWRWKKKWRK 5 5 5 | 10 | >40 | =40

MU_27 |SEQ ID NO.55| WRWRKRWRKWRWRKRWRK | 0.6 | 0.6 | 06 |1.25] 5 | 20
(GIN 33)
MU_28 |SEQ ID NO.42| RRWRKRWRKWRWRKRWRK | 0.6 | 0.6 |1.25] 2.5 | 10 |>40

Amphotericin B (antifungal positive control) 0.15]1.25) 0.3 |0.15|0.04

From Table 5, it will be seen that the peptides MU27 and MU?28, which are peptides
in accordance with the present invention, show good antifungal activity against at

least five of the different fungal strains evaluated.
It will be appreciated that MU25 and MU26 have reduced activity. These peptides
closely resemble peptides MU27 and MU28 according to the invention but have had

the RKR motifs modified or changed..

Example 5 — Antimalarial Efficacy of peptides according to the invention

Experiments were conducted to illustrate that peptides according to the invention are

effective at preventing infection of cultured hepatocytes by plasmodium sporozoites

60
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2007/000584PCT/GB2006/002350 and thereby demonstrate that the peptides have efficacy for
preventing and treating malaria. Methods Preparation of Plasmodium Sporozoites: 3-5 day-old
Anophelesistaplensi mosquitoes were fed on anesthetized P. berghei (NK65)-infected Swiss Webster

mice WhICh had been c d by lood ear fo the undance, cyte-s arasites.
Salivary JIARRIEHES ‘F{e VBl aysl tlé 2§ B’os tlee%sy n%j ?he

mosqunogsowpﬁ&)wsxwelfea% z&iéﬂhﬂimnﬁRNb&igéﬁuMﬂﬁkmﬂ@Mcﬁmw\Edgﬂmem (DMEM)
before Sa“\% : Ia ‘ s%%?gztl n. TEﬁ %Il% swere ge tflﬂ I émganéoe %@%g%é&:{:%&ig@ to remove

mosquito o &ih & emoc omé
parasites. Salivary gland sporozoites were harvested on days 18 to 21 post-infective

blood meal. The mosquitoes were rinsed in 70% ethanol and washed in Dulbecco’s
Modified Eagle Medium (DMEM) before salivary gland dissection. The glands were
gently ground, spun at 80 x g for 3 min to remove mosquito debris and sporozoites

counted in a hemocytometer.

Sporozoite Development Assay: Hepa 1-6 cells (ATCC CRL-1830, American Type
Culture Collection, Manassas, VA), a mouse hepatoma cell line permissive for P.
berghei sporozoite development were seeded (8 x 10* cells/well) in Lab-Tek
permanox chamber slides (Nalgene Nunc Corp., Naperville, Il.) and grown until
confluent. On the day of the experiment, sporozoites were dissected from mosquitoes
and pre-incubated with Dulbecco’s Modified Eagle Medium (DMEM; Invitrogen,
Carlsbad, CA) with 1%BSA alone or with the indicated polypeptide at 50 pg/ml for 1
hr at 28°C and plated on cells in the continued presence of the inhibitor in DMEM
containing 10% fetal calf serum (complete medium). After 1 hr at 37°C, the medium
containing unattached sporozoites and polypeptide was removed and replaced with
“complete medium. 40 hours later the cells were fixed with cold methanol and
exoerythrocytic stages (EEFs) were stained with mAb 2E6 (Tsuji, M., D. Mattei, R.S.
Nussenzweig, D. Eichinger, and F. Zavala. 1994. Demonstration of heat-shock protein
70 in the sporozoite stage of malaria parasites. Parasitology Research 80:16-21.)
followed by anti-mouse immunoglobulin conjugated to FITC. The number of EEFs in
each well were counted with a 40X objective on a Nikon fluorescent microscope. In
other experiments, Hepal-6 cells were pretreated with the polypeptides at 50 pg/ml in
complete medium for 1 hour, washed and then sporozoites were added in complete

medium without polypeptide and the assay was continued as outlined above.
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Sporozoite Development Assay: Hepa 1-6 cells (ATCC CRL-1830, American Type Culture Collection,
Manassas, VA), a mouse hepatoma cell line permissive for P. berghet sporozoite development were
seeded (8 XWO2WEI¥RGEH) in Lab-Tek pennanox chamber slides (Nalgene RUK&EBHNG/0RAHkrville, 11.)
and grown until confluent. On the day of the experiment, sporozoites were dissected from mosquitoes
and pre-incubated with Dulbecco's Modified Eagle Medium (DMEM; Invitrogen, Carlsbad, CA) with
1%BSA GBI with the indicated polypeptide at 50 pg/ml for 1 hr at 28C and plated on cells in the
continuedry esesesaht s itor oraRMNEVUCciohibiniag 3,08 Fepal-gidf Setbllefcdropielis. medium). After
1 hr at 37C, the. medjum containing unattached sporozoites and eptide.was removed and
replaced WithCSEep téxrﬂg&?ﬂﬁﬂ?%%‘ Hﬁ%@lﬁ% tf&eﬁee%'ée%%@e‘w}ﬁ%ﬁ] Rt %Sét%ar%legend

exoerythrggyiiciagestiEEnsive te el fachivithattohpe? B TBUbeAh D NiladtaktBisdNtsssenzweig, D.
Eichinger, and F. Zavala, 1994. Demonstration of heat-shock protein 70 in.th 0rozoite stage of
malaria pﬁb&é‘ﬁ’e@ﬁ%ﬁﬁsﬁéﬁ@ﬁggggﬁg %%f:ﬁ?glgﬁjf ?&%Wé’ér%y%rﬁ‘i‘% ngslg‘fr%ﬁrgﬁ%%%bulin
conjugates 1 dsET 6118 heeversibey, of iEfssitheadatercreverting wnteyl ofithaptdasiobjethie on a Nikon
fluorescent microscope. In.other experiments, Hepal-6 were pretreated with.the polypeptides at
50 1.tg/mr_f’i£$%to?ﬁ?ﬂ%;felsrﬁ@§ %%eﬁt%é?umfpﬁél&ee%g n%f%}g’ﬁ@%%%rtoggolﬂe% }\}\Yéafé i g&ﬁﬁscomplete
medium wighaiispotyddpticalmost thatastgymeasscibatietts af Bitlinedabdutipai@n (and
20071000584PCT/GB2006/002350 Beilsylts{?v %Igl gbsehqu}/lﬁtt‘iat Qgtrén%glo and MU4 inhibit entry of P
berghei Mo A CBEEE e ﬁ%r?ale?(rperlmentssln WhichTcaliE Were treated with these peptides,
washed using cell culture media, before final challenge with P berghei, MU4 retained its ability to block
P bergheientry; sting that this compound may bingd the surface of these cells irrgversibly, with
this then %ﬁ%r@#&%ﬁﬁﬁ%&?&ﬁgf t%%p%(a{t?gs?f&%%}rg%en? ﬁ%vc?gf %%w%agygugsg Sé) %sll%uﬁd? the entry of
Plasmodittenintentiefmmakittidtynd o themeosistiettdienasalmost certainly means that entry of Plasmodium
fakiparum (and other Plasmodium species) into liver would be similarly prevented. These data
illustrate that peptides according to the invention may be used in the treatment of malaria and other
protist infections. M CS L Lie CLAIMS 1. Use of a polypeptide, or a derivative or analogue thereof,
wherein the polypeptide comprises a tandem dimer repeat of: SEQ ID No.5; or a derivative thereof
wherein at least one amino acid residue, other than RICA motifs, is replaced by an Arginine (R),
Tyrosine (Y), Methionine (M), Isoleucine (I), Phenylalanine (F), Tryptophan (W), Cysteine (C) or a
derivative thereof, wherein the polypeptide has the tbrmula: tabeRK.Rxyz -4- a'’b’'e’'RKRx'y'z'(fomla I)
wherein a & a' = is independently selected from Arginine (R); Tyrosine (Y); Methionine (M); Isoleueine
(I): Phenylalanine (F); Tryptophan (W); Leucine (L); Lysine (K); Histidine (H); Cysteine (C); or is
deleted;
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b & b' - is independently selected from Argmine (R); Tyrosine (Y); Methionine (M); isoleueine (1);
Phenylalanine (F); Tryptophan (W); Leucine (L); Lysine (K); Cysteine (C); or is deleted; c & c' -=is
independently selected from Arginine (R); Tyrosine (Y); Methionine (M); Isoleucine @f);d?henylalanine
(F); Tryptophan (W); Leueine (L); Lysine (K); Histidine (H); Threnonine (T); Cysteine (C); or is deleted;
X & X' = is independently selected from Arginine (PéL'IM ine (Y); Methionine (M); Isoleucine (1);
Phen.ylalanine (F); Tryptophan (W); Leucine (L); L-y?me@); Histidine (H); Glyci.ne (G); Cysteine (C);
or is deleted; y & y' = is independently selected from Arginine (R); Tyrosine (Y); Methionine (M);
Isoleueine (I); Phenyialanine (F); Tryptophan (W), Leucine(L); Lysine (K); Histidine &%EH)x Cysteine (C);
or s deloted, 2 8 0L THEARART Sete A e TS Ko, N
Isoleueine (1); Rhemytalaninadéy; Tnyptoppan (W) SECUEINS LY, dysider{KitiHistidiee! (M)e€ysteine (C),
or s deleted, yherein the derivative or analogue s, pepide, within whigh an or more aming acid
residues are repa[acel(]:leby & nop-natyral amino acid or amino acid mim c, and wheréintthe te n‘?fnals are
protected by NIamekiBetemind ghivectinggioupslcMBSLILR freting alaamefadtyré oitopiadidaient for
the prevention(?ns%)retgegtcr)p%n(}e%v%tfggg{glrggglor protest infection. 2. Use according to claim I.
wherein the po ypep]ﬁd omprises at least one additional amino acid, which may be independently
selected from Arginine (R); Tyrosine (Y); Methionine (M); Isoleucine (1); Phenylalanine (9; Tryptophan
(W); Leucine (L %‘1%9% (Kgi Hist@d'n%éé—llﬂia?aﬁod ermi(_:h additional amino acid is added before the amino

acid at position ‘a 'r%r%heeﬁ)epﬁ%?ol orm at the N-terminal. 3. Use according to claim | or 2

wherein the polypeptide co Qggﬁ%}t{éﬁegﬂéni%ﬁcédﬁ%%emﬁas defizﬁ(?l bC (I%rllz one SEQ ID Nos. 8

-34. 4. Use according to any one rein the polyp prises a repeat of
ap0B3359_3367h¢8#H0Q ID No. 6). 5. Use according to claim 4, wherein the polypeptide comprises the

amino acid sequence ag defined by, a0008 SEQIP Nos, 38 (B3, 84145601 poWERISER ARG g o
any preceding claim for preve}rjﬁlng and/or treating an écomygs fe infection
Isoleucine (I); Phenylalanine (F); Tryptophan (W); Leucine (L); Lysine (K); Histidine
(H); Cysteine (C); or is deleted;
b & b’ = is independently selected from Arginine (R); Tyrosine (Y); Methionine (M);
Isoleucine (I); Phenylalanine (F); Tryptophan (W); Leucine (L); Lysine (K); Cysteine
(C); or 1s deleted;
¢ & ¢’ = is independently selected from Arginine (R); Tyrosine (Y); Methionine (M);
Isoleucine (I); Phenylalanine (F); Tryptophan (W); Leucine (L); Lysine (K); Histidine
(H); Threnonine (T); Cysteine (C); or is deleted;
x & x’ = is independently selected from Arginine (R); Tyrosine (Y); Methionine (M);
Isoleucine (I); Phenylalanine (F); Tryptophan (W); Leucine (L); Lysine (K); Histidine
(H); Glycine (G); Cysteine (C); or is deleted;
y & y’ = is independently selected from Arginine (R); Tyrosine (Y); Methionine (M);
Isoleucine (I); Phenylalanine (F); Tryptophan (W); Leucine (L); Lysine (K); Histidine
(H); Cysteine (C); or is deleted;
z & 7’ = is independently selected from Arginine (R); Tyrosine (Y); Methionine (M);
Isoleucine (I); Phenylalanine (F); Tryptophan (W); Leucine (L); Lysine (K); Histidine
(H); Cysteine (C); or is deleted,
wherein the derivative or analogue is a peptide within which one or more amino acid
residues are replaced by a non-natural amino acid or amino acid mimic, and wherein the

terminals are protected by N and C-terminal protecting groups,
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7. Use of polypeptides according to any preceding claim for preventing and/or treating an infection with
a fungus independently selected from a group consisting of Aspergillus spp.; Canﬁ ?a spp.; and
Fusarium spp.. 8. Use of polypcptides according to any preceding claim for preve i d‘gl‘ﬁd/or treating
a Sarcodina infection. 9. Use of polypeptides according to any preceding claim for preventlng and/or

treating an infection with P?smodl m spp,.or Acan oeba LLP 10. A .methg

preventing and?6r B SHY H $HG AT li!a?‘utﬁ%%ﬁ%ﬁ a‘tc{(-)hrrltrﬂml a?’gﬁ%%r}n%nr?é?ﬁgtrggg Ry & a(r% obljgé or a
surface in neeghthereeftedthaacanount of a polypeptide according to any preceding claim that is
effective for killing or preventing growth of fungi or protists. 11. A method according to claim 10
wherein an object is coated and is selected from: medical devices, lenses, contact lenses, catheters,
stents, wound maa&mgddtﬁéaﬁi@gs @aﬂﬁrageﬂihte'ﬁx sl gidgbiepplentsapdseeplataemantgeiddsionzl A

method accord to cl here| ({(eace IS ﬁoateg &Q&i e ¢ SLArface IS (Leclted fromgﬁ})spital

ward surfaces®Bpetatii tﬁv Igﬁ?ﬁ‘ageén SRR e S & e RS T3 Kpolypeptide,

ora derlvatlveme@mﬁiﬁgu@mermﬂ,e\t\diﬁée(m)thembylpmnmke @@J)mﬁ]‘:rgp&plmcdm diraesinepdalt of: SEQ
ID No.5; or a rlvatlv eqf wherein at least on ing acid reS|d RKR motlfs is
replaced by aﬁ“)ﬁﬁﬁﬁl ( 15?9%%?@(@5‘d 2 ﬁw‘gm c1Is glﬁcflr?cl—:- ) é’Q'n gnan ﬁle

Tryptophan CMki€ysirisiei ) Onatteneatide dficseat; wherdie Iheepnhyprptlde has the formula
TabcRKRxyz1 Ta'b'c’RKRx'y'z'T(formula I) wherein & - is independently selected from Arginine (R);
Tyrosine (Y); Methionine (M); Isoleueine (1); Phcnylalanine (F); Tryptophan (W); Leucine (L); Lysine
(K); Histidine (Bl)Usysteurgif@ xoar isndeletetvhedehi thispoiyepeindienilygédectid fromoArgihine (R),
Tyrosine (Y); Methionine (M); Isoleucine (T); Phenylalaninc (F); Tryptophan (W); Leucine (L); Lysine
(K); Cysteine (&)jwehis del@ifided by any one SEQ ID Nos. 8 —34.

4. Use according to any one of claims 1 to 3, wherein the polypeptide comprises a

repeat of apoBs3se.3367 (SEQ ID No. 6).

5. Use according to claim 4, wherein the polypeptide comprises the amino acid

sequence as defined by any one SEQ ID Nos. 36 —55.

6. Use of polypeptides according to any preceding claim for preventing and/or treating

an Ascomycete infection.
7. Use of polypeptides according to any preceding claim for preventing and/or treating
an infection with a fungus independently selected from a group consisting of

Aspergillus spp.; Candida spp.; and Fusarium spp..

8. Use of polypeptides according to any preceding claim for preventing and/or treating a

Sarcodina infection.

9. Use of polypeptides according to any preceding claim for preventing and/or treating

an infection with Plasmodium spp or Acanthamoeba spp.
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c & ¢' = is independently selected from Arginine (R); Tyrosine (Y); Methionine (M); Isoleucine (1);
Phenylalaninc (F); Tryptophan (W); Leucine (L); Lysine (K); Histidinc (H); Threnonine (T); Cysteine
(C); oris deleted; x & x" - is independently selected from Arginine (R); Tyrosine (Y); Méthidhire (M);
isoleucine (1); Phenylalanine (F); Tryptophan (1W); Leucine (L); Lysine (K); Histidine (H); Glyeine ((3);

Cysteine (C); his eleted; y &y =is i depen en selecte |ne Tyro me
Methionine (M(g Iso‘geuésﬁq‘e ‘% reve f}ﬁwl %yp’ﬁ%pﬁan eucm I%gﬁL)%/an{se Q?lstldlne
(H); Cysteine (Chmiisgdetetetgz &ZObgmﬂndepeﬂdémh/ selected mumDArgfmhnar(l%)miSyMSGfea(Y)
Methionine (M); sole in. eé Phenylalanine Tryptophan ( euc %{ Lysine (K): Hlstldlne
(H); Cysteine J REdels O) i g?éﬁ%f?ere g((r%i |v%§){)nr%n% ogl\fﬁé?lglgcpep (? f%‘itﬂrﬁ) rc(v o%e or
more amino agh@v&hldﬂﬁmgrexfpmased by a non-natural amino acid or amino acid m|m|c, and wherein
the terminals are protected by N and C-terminal protecting groups. 14. The polypeptide according to
claim 13, wherein the polypeptide comprises at least one additional amino acid, which may be
independentlylslelectadtm&rgﬁimt(Rc)laTmrinNél(:Y@inMethkjmn@(Mﬁtwmeddmeete):t&hénylalanine

(F); Tryptophan égvgangu\%lpees (ITgh S|ne1g<%t}—!|stslgénecgﬁll)dtlgnd h addltlgnﬁﬂa m|n agsgl%%/ add_ed

before the aminG acid & position "a Sh th e of formu Herminal, peptide
according to eddsletmiamnv&é% sxurgth,awmmm$mcprdpbepn®atqompnses the amino aC|d sequence as
defined by any one SEQ ID Nos. 8 -34. 16. The polypeptide according to any one of claims 13 to 15,
wherein the polypeptide comprises a repeat of ap0133359 3367 (SEQ ID No. 6). 17. The polypepticie
according to clHlmAlGnWImteincﬁréipg)IW&miiﬂm tomprises thewfainoiacidasahueddbasuwdiinad by any

one SEQ ID No 36 fsf 18 The ptid es according to.any one of claims 13 to 17 fé)r%s(g in
t 4
medicine. 19 Re p()ig pepthc(i’epaccor % SF& g%eys ‘onle 0%1911 |mg¥l Surcf f%r us?e%ml B%vgnstmg and/or
treating a fungsdratadyoupizatist infection. 20. The polypeptide according to any one of claims 13 to 19,
for use in preventing and/or treating an Ascotnycete infection.
13. A polypeptide, or a derivative or analogue thereof, wherein the polypeptide
comprises a tandem dimer repeat of: SEQ ID No.5; or a derivative thereof wherein at
least one amino acid residue, other than RKR motifs, is replaced by an Arginine (R),
Tyrosine (Y), Methionine (M), Isoleucine (I), Phenylalanine (F), Tryptophan (W),
Cysteine (C) or a derivative thereof,

wherein the polypeptide has the formula:

{abcRKRxyz} + {a’b’c’RKRx’y’z’ (formula I)
wherein
a & a’ = is independently selected from Arginine (R); Tyrosine (Y); Methionine (M);
Isoleucine (I); Phenylalanine (F); Tryptophan (W); Leucine (L); Lysine (K); Histidine
(H); Cysteine (C); or is deleted;
b & b’ = is independently selected from Arginine (R); Tyrosine (Y); Methionine (M);
Isoleucine (I); Phenylalanine (F); Tryptophan (W); Leucine (L); Lysine (K); Cysteine
(C); or is deleted;
¢ & ¢’ = is independently selected from Arginine (R); Tyrosine (Y); Methionine (M);
Isoleucine (I); Phenylalanine (F); Tryptophan (W); Leucine (L); Lysine (K); Histidine
(H); Threnonine (T); Cysteine (C); or is deleted;
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21. The poly-peptides according to any one of claims 13 to 20, for use in preventing and/or treating an
infection with a fungus independently selected from a group consisting of Aspergillus sgpt; andicia
spp.; and Fusarium spp. 22. The polypcptides according to any one of claims 13 to 19, for use m
preventing and/or treating a Sarcodina infection. 23. The polypeptides according to any one of claims

13 to 19, for use in preventing and/or treating an infection with Plasmodiu p. or A canthamoeba
spp. 24. Use 8f%hé& poliplidsagn EEBVdﬁ%%e‘ferHhg@ﬂﬁﬁ?&&?ﬁ@?ﬁ@%iﬁﬁ\&@%ﬁﬁo fa
medicament fqsr¥eRting @ndisnireating B fungplapndiowhotistusiectipn. Raxiktsekof thedbgpeptide
according to agg one of claims 13 to 19, for the preparation of a medicament for preventing and/or

treating an As ?m%@fé%fgb‘ﬁ&{s%?‘i@b‘ﬁ% (" beptide according to any one of claims 13 to 20,
for the preparatignof-a madiepeneaider serementinehandiantie g Byrdefection; withia suguev);

independently selected from a group consisting of ifspergillus spp.; Candida spp.; and Fusarium spp..
27. Use of the pRISHaRtidR:Resriing e ady o éyé’ﬁ%ﬁ’gﬁﬂs(wg;t ‘T@C,”?Sr(@é E?’é%%ﬁé%n ]rs}ffme

medicament fqHprexeming @)dipriireatnga Sarcodina infection. 28. Use of the polypeptide according

to any one of claims 13 to 19, for the preparation of a medicament for preventing and/or treating an
infection with BI&shoditii &SRB REEN ‘?ﬁ@éb‘%"%p‘?fmﬁ@ ) YYR%%?E%%H& PRIAG Peptides as
defined by any@neuefelaimPia2danife AFSOTEPRLAEERANY Ieataim 29; wherein e Bolutioris a
saline solution for storing contact lenses. 31. A contact lens at least partially coated with peptides as
defined by any'dhd-SFERMS ¥ P339k hcleic acid encoding a peptide as defined by any one of

claims 13 -23. wherein the derivative or analogue is a peptide within which one or more amino acid
residues are replaced by a non-natural amino acid or amino acid mimic, and wherein the

terminals are protected by N and C-terminal protecting groups.

14. The polypeptide according to claim 13, wherein the polypeptide comprises at least
one additional amino acid, which may be independently selected from Arginine (R);
Tyrosine (Y); Methionine (M); Isoleucine (I); Phenylalanine (F); Tryptophan (W);
Leucine (L); Lysine (K); Histidine (H), and which additional amino acid is added before

the amino acid at position ‘a’ in the peptide of formula I at the N-terminal.

15. The polypeptide according to either claim 13 or 14, wherein the polypeptide

comprises the amino acid sequence as defined by any one SEQ ID Nos. 8 —34.

16. The polypeptide according to any one of claims 13 to 15, wherein the polypeptide
comprises a repeat of apoBs3s9.3367 (SEQ ID No. 6).

17. The polypeptide according to claim 16, wherein the polypeptide comprises the

amino acid sequence as defined by any one SEQ ID Nos. 36 -55.

18. The polypeptides according to any one of claims 13 to 17, for use in medicine.
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19. The polypeptide according to any one of claims 13 to 18, for use in preventing

and/or treating a fungal and/or protist infection.

20. The polypeptide according to any one of claims 13 to 19, for use in preventing

and/or treating an Ascomycete infection.

21. The polypeptides according to any one of claims 13 to 20, for use in preventing
and/or treating an infection with a fungus independently selected from a group

consisting of Aspergillus spp.; Candida spp.; and Fusarium spp.

22. The polypeptides according to any one of claims 13 to 19, for use in preventing

and/or treating a Sarcodina infection.

23. The polypeptides according to any one of claims 13 to 19, for use in preventing

and/or treating an infection with Plasmodium spp or Acanthamoeba spp.

24. Use of the polypeptide according to any one of claims 13 to 18, for the preparation

of a medicament for preventing and/or treating a fungal and/or protist infection.

25. Use of the polypeptide according to any one of claims 13 to 19, for the preparation

of a medicament for preventing and/or treating an Ascomycete infection.

26. Use of the polypeptide according to any one of claims 13 to 20, for the preparation
of a medicament for preventing and/or treating an infection with a fungus independently

selected from a group consisting of Aspergillus spp.; Candida spp.; and Fusarium spp..

27. Use of the polypeptide according to any one of claims 13 to 19, for the preparation

of a medicament for preventing and/or treating a Sarcodina infection.

28. Use of the polypeptide according to any one of claims 13 to 19, for the preparation
of a medicament for preventing and/or treating an infection with Plasmodium spp or

Acanthamoeba spp.
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29. A solution comprising peptides as defined by any one of claims 13 -23.

30. A solution according to claim 29 wherein the solution is a saline solution for storing

contact lenses.

31. A contact lens at least partially coated with peptides as defined by any one of claims
13 -23.

32. A nucleic acid encoding a peptide as defined by any one of claims 13 -23.
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