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Such peptides have been characterised into six groups (Bradshaw, I.P.,
Biodrugs, 2003: 17: 235-240), with the following three classes being most studied
(Bowman H.G., Journal of Internal Medicine, 2003: 254:197-215):

(i) Linear peptides lacking cysteines and often with an o~helical amphipathic
structure in solution, for example, Human LL-37 (SEQ ID No 1):-
LLGDFFRKSKEKIGKEFKRI VQRIKDFLRN LVPRTES;
(ii) Peptides with 3 disulphide bonds, giving peptides with a flat dimeric beta-
sheet, for example, Human o~defensin:- HNP-1 (SEQ ID No.2)
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ACYCRIPACI AGERRYGTCI YQGRLWAFCC
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(ii) Peptides with 3 disul phide bonds, giving peptides

wth a flat dineric betasheet, for exanple, Human
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anti bacteri al peptides that have been described in
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et al. (Peptides, 21: 327-330 (2000)) have reported
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unde?gt[){?cpg anti bacterial action, conparable to that of
gentam ci n. However, Azuma's peptide apoE134- 151 (18
am no acids in Iengt h) had no activity at all despite
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anti bacteri §I activity, t e peptide apo 134 15
residue$ Howewer,awit di peptides contamlng arginine and lysine have ant1m1crob1a1
activity. For example, Azuma ef al. (Peptides, 21: 327-330 (2000)) have reported that
peptide derivatives of apolipoprotein E have a strong antibacterial action, comparable
to that of gentamicin. However, Azuma’s peptide apoEi3s.;5; (18 amino acids in
length) had no activity at all despite containing arginines both at positions 142 and
147. Similarly, Azuma demonstrated that the peptide apoE;34.155 (22 amino acids in
length) had very low antibacterial activity, and the peptide apoE;34.159 (26 amino acids
in length) had greatly reduced antibacterial activity. Finally, Azuma et al. only
investigated the antibacterial activity of the apoE derived peptides, and did not
evaluate any other anti-microbial effects, for example, activity against fungi or

protists.

Following on from the research carried out by Azuma et. al., the inventor of the

present invention investigated the action of certain polypeptides based on
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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 unrelated to antifungal agents and agents
exhibiting activity to other micro-organisms, due 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-organisms.

Specifically, the inventor wondered whether construction of a repeat (e.g.

tandem repeats) of peptides derived from the LDL receptor / HSPG receptor binding
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the treatment of a fungal and/ or.ﬁr otist infection.
non-npfaral eqmino @eids watamieo a¢id animhiogjuwith sémidafsidavehamsaor peptide

' L3Rl nawhi.gh amino,agcids residues are.
ek BEBEHES 30000 s B PP 6 50 s may
be prudevtetbby Nadndalretial peBecting @i, RE ielariple] &8hpMvith similar
simlar side chajns or peptide backbone properties. )
Propegitgs ttPorrghl yor @pidsegrowrie 1bwillobe apmiepiaied| thabthes gmino acid

sequ@ﬁ&atﬁgfﬁe Wed?ﬁuﬂa{%%i%‘ftn%hiﬁéq hAntk ﬁ:ﬁ&l%rofgpﬁ ide is formed or
protecting groups, for exanple, groups- w simlar
durimg thpeevélepmemn ofidetrypeatad peptides (@reothe-mkt). Wi | | be

appreci ated that the amno acid

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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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.
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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
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For exanpl e,
The polypept1des 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
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i nvention may conprise repeat GP pepti des gerl ve
antiptotimctiypeieptiGed ﬁtht@ol?pmpmtegiswmd rdeﬁhﬂﬁ@)s thereefpPeptides

ond G RFER AR End ADSTL BRdeP GURHAE | Homyahp Baed dt

the aﬁGEB{ g ABnbReti §»‘ecfu'eﬁ<§et (s&SPAIE 10hd ISHe) IMKRIH) 41 apoB3359 3367
onprises a tandem repeat (as defined abové) o

(see Eelpi@ iLlched SHKD N &¥p. o) end the rapdifieg @]pﬂB)stasemm fsee Eablleelc?@ﬁtSﬁQ

ID I?)I\]ﬂdlia%g?g %%gétgb]%gaéjglt i, Eﬁ:[bvétyd \npe%gr S %‘g# n S?rgyte}ltor
found rthan @peaamlflsﬁém fpeptede’ (Ee Lpblyp&sidps @i abédrdireg \dﬂﬂ@henﬁrst

cluster B (J. Lipid Res. 1995 36:1905-1918). The
aspeefpef ﬂk?o}@?eé?fél lﬁvgltm& do cxpibsr angifnpgal ganéépﬁaaq’ﬁlpaqt@g Beiivify.

[

Exaffife Tin O B S8 bl Aol Bl 5 AR boRPRAAY p&RAD 1o
the invesdmrarhli Mtampledolnami d tlddsamteBtlef aatiplotipopctinigi of Ehe
be Io ted thln an HSPG bi ndi ng domai n of

POIYB@%‘@F%"&SP m1"’??8‘51‘Prlk1ventor conduct ed exhaustive
experinments to assess the antifungal and antiproti st
activity of peptides from apoli poproteins and
d&hhile dhe inveniohdpeofiot Wishtte de doandl by ey eyppthesis,fthe mventor

. d B. I f Th
verich B0 ik R B i 36 4 Pt ntBE LBed on

Tapl 3
R i et
apoB(ssse@mmﬁmtléea (hased sE(§EQJIIR|d\1077) When i theefosat afijprdem repeats
allov@n%fét%%dﬁ f%"ﬁﬁﬁ&’ Va'hhyantggeé{gs¥ ct1 Eg&(gac%ﬁégtgf:hé 1n(/%}ﬁor has also

estamﬂhedJ dpit | @desin derdetioed af gBesel lbéptlﬁbﬁ afsor Bdveasmqahgabfand/or
present inventi rll]) do exhi bit antifungal and/or
antlpgpﬁqt 5?%‘{1'?3’5 mclpding mpdifications and truncations of the peptide sequences.

(?al and

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



Exanples 1 and 4 illustrate the antifungal efficacy of
t he pol ypepti des according to the invention, and

wezampbwess4 2 and 5 illustrate the antiprotist arCT/GBRY06/002350

of- the pol ypeptides according to the invention. Wile
the i nventor does not wi sh to be bound by any
derivpijyrstthersels aretrpreated i Hrearolyraptidgseaccording toffhe pigseny deention

S e e L R

SEQ I D No. 6) and nDdlfled apoB3359- 3367 pepti des

E_lEQQQV|ty to occur The |nventor has also establlshed
that certain derivatives of these peptides also have
0 dnt |2f u&ga‘ﬂ a.’ndﬁor Tarki protist activity, including

L R A Near a1 sBA S 5 | o

Raflal bt i (Ko danaBt (38836 DndtHQ HAdN0.6

Lami KndMiodifidrapoByB 359-33673 e SEQSEXNoIY

repeats of peptl des derived fromthe Heparan Sul phate

Proteoglycan (HSPG) receptor blndlhg rngon of
£l B.or.. ' 8 Wf f”lvntor

A't“o aci ds

allgned mfth the am no acids of ap083359 3367J(|. .
the 9-nmer of SEQ ID No. 6), and also the nodified form

of 1 ARRBBSR % B3RY alifniBent &1, %@hv&ftoﬁﬁ@de@ ﬁﬁt ?ﬁere Wa a

sequence al i gnnent "i s shomn in Tabl e
recuraipgr Gonsaresd) t dnainot sid emptif de @chreo% theo rau@ﬁmg@lt pvlepeptldes

com B ongdl SeHEIETIC LoblE PEDRSELLSS ALSRLT Sobha
Prote&@?ly"ehn (HSP@Fre@éiitd)lfBlﬁdhhg régibm e RdRA: 0 @E&@Bl(apﬂgéigxgb 8EQ

effecti ve peptide sequences ex itin

ID Nné)sf 9hghe /ma ﬁﬁ# @pphponsetsive Bt .(@1@33359_3327 gSEthﬂ% No.g))g or

o 48 S0, PR U TR B

corresp@tils tof atthipeptilel gupiniie-Dydine- Al giine n(RIGR P rwhich i is efdund at

that there a
amino ac}d residues X\%lsgnated: 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.



recurring (conserved) amno acid notif in each of the
anti fungal pol ypeptides conprising tandemrepeats of a
w@epvidssderi ved from a Heparan Sul phate Prot epgi/¢82a006/002350
(HSPG) recept or binding regi on of apolipoprotein B
&083359 3367 (SEQ ID No.6)), or the nodified
RsPEfes SURIFSEBS Fetifs eptComsisier 1§ aming acid or
apol i poprotein E (apoEl41-149 (SEQ ID No.5)), or a
truncation thereof. This notif corresponds to a
tripeptide: Arginine-Lysine-Arginine (RKR), whi ch 'S
found at am.no aci d residues desi 4,5, 6 SE
| DI KBS sm%aﬁlanegte iths Kgyention {he oe Pﬁl%oa@orm fo the fist
f |
wspel e PImpR o Rthel PkaH hC ek PRRBRERE (PERKT, motif and
prefeaatdy bas fmtrmbrlot ist activity conprise these RKR notifs.
Therefore, it is especially preferred that the
pol ypepti de according to the invention conprises at
| eaghbdRIOREYHR PP bIcSRKRXx 72’4 he pol ypeptide conprises a
t andem r epeat ﬂ?i pepti de? c?mpri sing RKR notifs). It
wi || be appreciated that pol ypepti des accordi ng to the
esqnt, Lnyenti gn.cogpri.s
WhCl%{I{, g‘,?og (| \E % hg R E ok 1? 6@ ranf’{ tam%i“’@m?ues F?rgl the
polypépide doh@nl@@ lp)ép@c&t AR KROIYRr laﬁ@@ephdd P WRI@zﬂy lz’emaah are

or tetraner % eat, or_an _even greater nunber of

repegtp PESEQ IPHN0 5o PHRIN Nt o SHGLRENG, 7 andeieatiycuthoreh uch
R

derifaflf &maf cofbrin 350 TPNG.STSBOTR Nokd. or SEQ I Nowherein at

leastnmitel frair@natid ok dist of)tha:ll&emden otlae itharo thd RK*R nlotifgneay be

enbodi nent, of .t he nti.on, pept cor,di n
replatcgg che rféligusgﬁ‘oe(&% "ot o MBRARED Mip g 1.
0 eci¥dtn ﬁkal%
or rrullqu\(f? z abc RKé?x + {g@) & @H&ﬁ;ﬁg %&é\/\b/lnfg?el n pg de
may lglsocomgprise bH1st1§hne ()H) sybstigytion. , y', z' are amino acid
resi dues, and wherein the polypeptide conprise peptide
abcRKnyz and peptide a'b'c' RKRx'y'z' which are
r epeat preferr&ECQhAD aMand acEQubdAtNDNG, a@r wHhQal @r@iﬁm@ (R),

and derivatives thereof. Such derivatives nma rise

Phengdzniny (19.05 Traptophan (KD, gsidye antoastprairablyyn ry@t qphag (W)

residue, or a derivative thereof

less.

Suitably, one or more, more suitably, two or more, and even more suitably,
three or more amino acid residues may be replaced by an Arginine (R), Tyrosine (Y),
Methionine (M), Isoleucine (I), Phenylalanine (F), Tryptophan (W), Cysteine (C) or
derivative thereof. In one embodiment of the invention it is preferred that four or
more, more preferably, five or more, and even more preferably, six or more amino
acid residues of the polypeptide according to the first aspect of the invention may be
replaced by these amino acids or a derivative thereof. Preferably, the replaced or
substituted residue is the first, second, third, seventh, eighth, ninth, tenth, eleventh,
twelfth, sixteenth, seventeenth or eighteenth residue of the peptide defined by formula
L

10



| east one ami no acid residue of that peptide, other
than the RKR notifs, may be replaced by an Arginine

w@ R)o7/0Tos8osi ne (Y), Methionine (M, |soleuci neP€T/:B2006/002350
Phenyl al ani ne (F), Tryptophan (W, Cysteine (C) or a
derjivative thereof . The peptide may al so conprise a
Hi dfedioh@eptife aqepuking tn therinvention sngyr eomentise d Stamaino agida gor

H S P
ey P i BP0 G bR PRt bt gt
el ook ca g
ereo ul t.a , one or ) ) .
corriFORC 15 PELRD e BLeSTIABF P PRRRGILS SPTRPELEIR oo 4
corr%%)‘éh%%h@ﬁﬁi_rﬁeac{@ﬂ? (GEBE RRR ARAY i (R), Tyrosine

, Methionine (M, Isoleucine | nyl al ani ne
(F), Tryptophan (W, Cysteine (C) or derivative

h £ nbodi ment. of . the i ti it | .
or S1SRver Prcfemitly 26 Thrisent fangl b tgted pwegfides
basedDdiEforal IASNhiRY EfRAGRT & Abifvhgab ggen@sr alB/OE aRtihrO8staGkhls.
I ng

resi dues of the pol ypeptide accor to the first
Accoicingdy, preforned pqm@@ﬁri% ordgrivatives thereefgmpy have dessabiamd 8

. AC| . Lvative f r ef.er abl ~t he
omnifhf o HorS oSt Wit plI5GELs, abicEER 38, thp 0 aspgy of the
inventiom dnaysby €7t 16, disghth,13nilpf M1, t@rirhlesebey@Nbbids in length.
twel ft h,@gérpt eenth, seventeenth or eighteenth residue

Delggions gee B ¥ iads AleBoyonsobril & 9. Hhd 1pdi7yandfari eof the

Ivdesifedichded By ERBuventi on nmay conprise 18 am no acids
po y?olfgm{jeerei vgt?}\’/es tuher eof ), and thereby correspond to

t he sequence defined by formula I with or without the

substi.tutjons di scussed abpve. .In this case, amn

acitae periordie 8 Gl oESaRabuas 1 rpBepedon dased on Hrmula
but EQhkiCedRMstzl hRidd adkSdsidued aﬁso%rvf: RERARHSs E&iigl?ge%lﬁtgti%%gst

position 4 corresponds to the amno acid R (
agetipragoprdingly, prefesred nadyreptides ethderiviatives ercofisay have greater

i si_ngy h truncat.e ol ypept i des.based
thanchf Rt P g Rnces Suap pDRRD s Mol iR up 07 ag TRt of
the ianelition neayt bepr PLOsL 1,808 24, ASCXY, A7NZH, Y9 dRedr8lahBkb acids in

ol ptides or derjvatives thereof may have |ess than
1engﬁ8 éﬁﬁﬁﬁen%ériaasbe rardg R tthedd, orsGniermpigrl e gri escore of the

diAng; j : ae i av [
polyERlNOGidols o5 B e B T e BTN, of Bl R
end pbethgtpolypeptide), 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:

11



Del etions are preferably made at positions 1, 2, 8, 9,
10, 11, 17 and/or 18 of the pol ypeptide defined by
wo eoomob@Esd . The i nventor has al so surpri si ngl ype€DGB006/002350
t hat pol ypepti des based on fornula | but having
addi.tional am no_acid residues, also have efficacy as

a & ant iy idgeedsrily jlestedsiom duginine Roe Byemsingl(Y); WetharnetM);
s RO SR Al 1) Y3l 5 £ TP i

(H); &ysweimi (4)); ¢rds tidleteflj r st aspect of the invention may be
9, .20,. 21, 22, 23, 24, 25, .26, 27, 28, 29 or re
b& i H@@Pi}@em%w ﬁf‘iﬁ& . Ornfov&m%@%ngyroa@eﬁa%@?qw R);
ine(he : . - - - -
fsol ki (Ve ptAlafhc [0 CBIERLE (R0 LARIRAIEERIEO), Cygieine
(C); ar istdedeted;t er mi nal end of the pol ypeptide), or before

o & 12 et R AR RSO o et
IsoldueiheqDe Phenyl{lanife (F)Titypephax quf LéReheN BRI e (®); Bisti@me
(at the Cterm nal end of the pepti de), as defined

' Z" . .
(H); iGystegraf) alhreonipeeh)epr is dplstediidi ti on i s preferably nmade

to | o Nl . A8 0of t i
x& %eﬁ? ?gie(fe g%ﬁeﬁ%}a;ﬁé@ do&%unl‘%rgfh.q nﬁ\égs)f T rogﬁg ra ’|1§//I,e énomn © &%)’
Isolemdhiet(D)o ﬁhergﬂaigrg'm:l@)b Efyptc@gm GWDJHDeEulc\:l_ﬁleqL);_tmlirmg(mf)j Hestidine
i, e, .amno_acjds are added to the N-term nal before
(D) (Ciyatefier o GHFERS (G101 i e??té‘%ﬁ due 'a' defined by formla
> = 3 | ' r .gﬂﬂn f oo .
y& gr ef1§e_¥l§1§9§ﬂd}:é§%§éih§sﬁgeﬁ%ﬁ(%’ I OV\% ﬁ?’ g nlééa(g ?’J(;lrlgl:%gn%u%(? (1\4) ’
Isolgusiner(tle Pherddalaniye €9 Egtpaphin (W) ALgicmen@ ) Bysinél(i)o Slysteine
.. Met hioni.n : Isoleucine (1); Phenyl al ani ne
©; %‘qulﬁ ﬁ&;&ﬁﬁsa(ﬁel%%ﬁ Leuci ne (L);( ?_ysi ne {K);
z & b stid Bideerdbtly S¥setell fdin (Aekini®d (R)S TS‘RJS&%?QR?;_ Methidiine (M);

i s_independently selected from Argini ne ~ Tyrosine
Isolquyine (e ChrToRIAEAG (); Trpetmbes (WG LejcinehenlysinatinEysteine
NERPE { ; Leucine (L); Lysine (K); Cysteine
(C)’%@t%dl%%@égggfaglteée?i’ c &c' = i(s i ndependently sel ected
fromArginine (R); Tyrosine (Y); Methionine (M;
I sol eucine (1); Phenylal anine (F); Tryptophan (W; )
L Ehie pafepentide @§gma¥m%y qqnagrisg ok eagt gne giditionehammo) acid,
whic-ﬁhﬁﬁ? BeNBadpbhdentlly seRclll! B Krginine (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:

12



X & X' =1is independently selected fromArginine (R);
Tyrosine (Y); Methionine (M; I|soleucine (1);

webenpoeBani ne (F); Tryptophan (W,; Leuci ne (LPCT/GB2006802350
(K); Histidi ne (H; Cysteine (C), dycine (G; or is

del et e = is i ndependent ly selected from
Argi{I‘*?P?%KiéFQ)’Z} TYPRARIFRXYZY) . Met hionine (M; Isol eucine
(1); Phenylal anine (F); Tryptophan (W, Leucine (L);
Lysine (K); Cysteine (C; Histidine (H; or is

whetkith etted; x,.zy #adzZ are ak defimeddpefotaniadly sel ected from
Arginine (R); Tyrosine (Y); Methionine (M; Isoleucine
(1); Phenylal anine (F); Tryptophan (W, Leucine (L);
Lysine (K); Cysteine (C; Hstidine (H; or is
del eted. The pol ypeptide of formula | may conprise at
| edsst Wdhethadmlypephd¢ ofirfomauladi dhe \phly@hptrdwoﬁe?onnula II may

complSERLRART i ki S SR WP, P8y bRhgkndResetocted
frond Ftginfbey(R I)UEKk@Blné\@[) Methedoe (W);: Isdl&@dlﬁ@fﬂ I@henylalamne (F);

Hi sti di ne Preferably, the addi ti onal 'am no acid

Tryptephaaddy); H@J@W@ el asingn 6K)a diigtidine §8%i Rrefomablyy the mdditienal
amnﬂ)e&tl& ?ﬁe ogied befuha e{m185 P?e]ld ot ?gstlpon b e h}rg; P&’g 1% 'éF foan%lg 11,

preci a polypep
Le. u)cnhetNetemm‘mellm on may conprise an 18-ner of {abcRKRxyz}
and {a' bVRKRx'y'z"}, in which abc, a'b'c', xyz and
x'y'z' are defined as above, or a truncation thereof.

It r : :

i F P i SPEBBLCRY g oblnePIALR: pailg A the fvention
compiseste Ifi-fufe o faboRKRxyz} andl {swRER xyEh inpwhighept kolbxyz are

according to,the fi pect may preferably be a
deﬁ‘i‘weglrﬁ%&gﬂ%g o5 “FJBFfiﬂﬂnéﬁ?ngfs abcRKRxyz} + {abcRKRxyz}

mherein a, b, c, x, vy and z are as defined for formula

. As with the polypeptide of formula I, the

poIT_\}ag apdyneptioe defneribs formwtayil ooeferable camptisessthe cfnléowmg

amuﬁ)d%l&s' onal am no acid, which may be independently
ected fromArginine (R); Tyrosine (Y); Methionine

a =( Mp mdblsesmldemﬂzy seledtbd ;froth eryinilea)n ytdRine (Y)Y MVie@bame (M);
(W; cine (L); Lysine (K); Hi stidine (H). :
Isolqﬁ,cg‘eé})agheipylf%lﬁgng@, Try@ipphan (W); Cysteine (C); or is deleted;

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,

13



amno acid is added before the amno acid at position
"a' in the peptide of formula Il, i.e. to the
wokdogomssal . Hence, it will be appreciated thaeCT/582006/002350
pol ypepti de according to the invention conprises an
18-mer of {abcRKRxyz} and {abcRKRxyz}, in which abc
the additionpl anvino deifl iseatldrd forgetheoaminot acidh ehtpositionh&r gof the

Th Q eptide defi " by. formula Il preferably
polygdfigP L YRR o6 S demiinkl o ds: o= i s
i ndependently selected from Argi nine (R); Tyrosine
Vet hi oni ne (M ; |sol eucine (II; Phenyl al ani ne

E F i:w Tryestasp Hare (aljo, apprseiaicdethaitpolypentides deppt ey emplayed

ol PR by LA et U500 o

a peptide dﬁ’wﬁtfgﬁﬂ ainHéeran Gyaﬁgﬁtfmmo(cégﬁl}&arll i(fslSB_@l) ﬁ’e&é);toerining
t t ;

regiO G/ ARG BHAO R & CEFBP BRAREOie e £ Qra FOMaaP ot e pgmple,

po B LR TG00 o e

greafientepberdd mepeptssdlagesptide flervvadrhen yl Bdpardnn$ulpiEte Proteoglycan

T BBRAE R it 26 Felitnip Gin e Ergiroryn o hafay be

empl((ozso\.(_i adMiehil anvifBgdl Mhd/ok 8R4BUEHAGe(ts.) ; Phenyl al ani ne

Trypt ophan (W ; Cysteine (C);or is deleted. These
preferred pol ypepti des may conprise at |east one

pnay iy R PRASH i BN S e 1
Pr efab¢RIORyyA}fhe additional am no acid is added before

the amino acid at position "a' in the polypeptide of
formula Il i.e. to the NNtermnal. The inventors have

whedtof ARPE 8F Al E%ré DaderRieh WBSR! WHE SeRNOR ﬁ%h{%hﬁgd% I1, and

according to the invention that conprise nore
whegeust isseequalrtd @n3 .t ored, of Joore.r epeat of a pepti de derived
froma Heparan Sul phate Proteoglycan (HSPG receptor
bi ndi ng regi on of apolipoprotein B or apolipoprotein
E. Oftier drdfeHar gl pEptidae bR  confpise 84RAR! 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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pol ypepti des conprising a triner (3x) repeat, or
tetramer (4x) repeat, or an even greater nunber of
wo epeatssof a peptide derived froma Heparan EPOBL@®6/002350
Prot eogl ycan (HSPG receptor binding region of
apol i poprotein B or apolipoprotein E may be enpl oyed
asBy Saafepleataasﬁthé pegtide apnB/s0140'gWe Peat & polypgeitescomprising a

repech g5 bt AL stavenSe: TORkRY - [ RSN Y B8P B et

polyﬁép’u@@d z ﬁf&aﬁ defobRpHsabovendv t hatgoer e%ﬁl t 0 se uence
fornmul a and wherein n is equal to
t

LRKERK&LIFIERIéLR&HIéJr (SRQfIBr NY oii-gpaptiddaer, wﬁyéltamprtﬁl?bm
) .
e SRR Sl BN S PR 135 58D LR SR RS

GIN Iph@viréimrs sipaities i itdithidd reegiond@. e fbyf af aestel grpup)l tand <
nost Preferred t hat the polxg tide accordlng to.the
terminpk RyptegE PR (8- (PAADEBHEF £T0EP Eﬁéaﬂs ypo rghereefae hevpin psiy

10. /D NO 5), or derivatives and truncations thereof.
" Such peptides represent an inportant enbodi ment of the
i nventi on. ance, in a second aspect, there is

r ded e o I d d I
PR S6 Ropugp asie ave B g feties) B (e PhplE oA SERD
No.8§ RF&lded NQSlzé },?] %m(?val bRARRRb la81ds LT R@hctioRlof BrfiRP&RAds by
a varl ant of pepti de apoE141-149 in which at Ieast

be by nembed of mesiduep frcms rdcm@— ad/oreHatreitak pr Trayphaoph deletivy of

o s 5 P B GRS By Y i B

17 of SEQUbENd.8pat ment of a fungal and/or proti st
i nfection,” or contam nation.By "a repeat of the

pepti de apoEl41-149", we nean a pol ypeptide conprising

© TRPTl J0SRRORL 5, SIS (L TAELL (501 O

Tyrotslhe (H'm Gpstame dCy og %&q&alam&(m%ayﬂﬂ@dﬂmhted(ﬁEthme in
NO. .e. an 18-ner, Niglm ch s a_tandem repeat diner
apoEyg- leEdaP@?% repeatszang) Npat gsyc DUWDBAE ( B osurprising

antlf&%a?/b ﬁu@a%%t}pr G Np (wherein p signifies N

protection (e.g. by an acetyl group), and C
term nal protection (e.g. by an amde group)). G NIp
Itails S11(1)orre epfrg egrgg t}tla? prc])Fyrpg}i)t?de%Sacg/g*ding 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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10. By "a truncation thereof, we nean that the repeat
(e.g. the 18-ner of SEQ ID No.8) is reduced in size by

w0 eqwomealssof am no acids. The reduction of am nPCEGBR®6/002350
may be by renoval of residues fromthe C and/or
N-term nal, or may be by deletion of one or nore am no

Trypwphats (Wh mAnginrien (Rhe Igsine (K),t Aerqstey (¥4 |®b§te(i@e oC) or

17 of Th t
Y A R R A T e
prefefrd thatythes! MaltpId sulatisitRing @rd GithOTryp 6( nlmglnﬁﬂ%) (R),
may be substituted for Leucine in apoE1l41-149 tandem

LysineefelatByrosingl (Yhaer Bhestyladaiyp bt mubglqsb@éefgmdp thas jtheye are
L I f d
mul’u?ﬁé s(ugwlﬁ%l{s%ﬂ@é%% e gﬁﬁl vity. It is nore preferre

ypeptide g to the second aspect of
the invention conprise a pol ypeptide, derivative or
anal ogue t hereof conprising a. diner repeat

apBERdionty gRe AT MRQHR e sPRAYIAES SBfh I%r?ar‘éc?’feﬁ eeyVi H is
prfelgdf indlla \GSUnRAEEHAIBE A bl BRLANR 1045 LHE AU TcBline

I's replaced by a Trypt
residﬁ’df)eislyéfddmdiwu&l AEginimegRUEyrosite (), Mefmopnwf @), éfebl&tmme @,

Phenp gl ERtalE) <o TASPLRAS (A 55 Dtadany ool S sich g Rmer

substuBSH RIS Wn nore detail beI ow, SEQ ID No.8 nmay be
mani pul ated with a nunber of different substitutions

and deletions to make poI ypeptides with antifungal

oD nfRP B Py Aghiebllal, tld APEBUEL R, B bmblSec

accordVE RS HRNinkastical thae asﬁlphywnﬁaw&tamt jukt @rdlﬁnemdlﬁﬂﬁﬁdepﬁalt wf
sel ected from Trypt ophan nine (R), Lysine

ApoKi)140 98 f FEGRLIQIYHT V@?/@(t éh‘??é‘)f( @Pr &Stqﬁ’l’%@»n? [t%t‘lnﬁlh Phéctamer or
oSBT PLEL SR e 0y TS
substitutions are with Tryptophan (W Arginine (R),
Lysj ne (K),. Tyrosine or Phenlala ne (F). and
o b Bt ag oo it send oract pied Reaitetine] s that
furthi Eulﬂm-Br éld?&so%%d@mherétﬂ Pgldhfsiaﬁae to%eoﬁ?o Qhre@Qr8mébre amino
substitutions wth K Y, F, W it is
acids may be added to the C or N termmals of a peptlde 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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preferred that at |east one further am no acid
(preferably at | east one further Leucine residue) is

wo ephmessd with Arginine (R), Tyrosine (Y), MtPCDGBR®6/002350
(M, Isoleucine (1), Phenylalanine (F), or Tryptophan
(W. It is particularly preferred that such a further

18 amigys a¢idy Foomsiaged: some polyprrtiden aesnrding tatheaesand aspect of the

iR B T1clt Rt PRVERED o Cr et SR o

just a dinmer tandemrepeat of ApoE141-149 or a
truncation or variant thereof. For instance, a triner

or It will hgewpesciagndetieb modifigdeiorms qfeWeaf.sRnky Ger F may be
' / [ [ . The.
subsgg}fécpﬁﬁgﬂ'%%rﬁﬁfﬂ Je?éc}? %Ig aﬁ%@lf;%rég R Bf"%ﬁ%ﬁ ;c’/ac de%ants

ypept 1 des acco second aspec
that syayt bedireed wuthoset kkilled Lint therararSuch palystptidee walldgitl have

.t hereto,, For .instance,. one, twy, .three or re amno
antifinigels Sgr ARURERASK A6 ViEhdPTeVISRd Ngby e naiediisptien does not
signﬁﬁ‘:ﬁﬁﬂ% q1ef it§%&$@glh%a§a&éﬂs§|cgeFdrVﬁ‘l_ts’ﬂaﬂ%),/ q{ytclﬁdeé%ﬁs Bn the side

peptide as defined above. ternatively,

chaip etyyes pif Rder Knmay benprlaced veitht aethybane epams (NHa—papi(Me) or
N t aé is larger than the nine am no acids of SEQ ID
NOYg28.  such pepti des may have am no acids added to the
N termnal, Ctermnal and/or between the 9th and 10th
amino acids of SEQID No. 8. It is nost preferred that
t h®thari proferred golypeptittte dceadingego Che sgovnd abpeahdf tesipvention

o ol st ShenbO P8 4R, P gy b S5cone

of tHeEelwing aatnslese sdduesceaove for pol ypeptides derived
fromSEQ I D No.8. The substituted pol ypepti de may

conprise 18 am no acids (or derivatives thereof) and

th epgt iy .ofyva 4di.ner .
© | hAERIERRSPRAPRERCI] s 09 0" A bppenice
corréspeadsstor gfullsiemgh yaridetindnich adpeatonieapd Bl £ ¢4 ESEQIIINNaL 8l with

ol ypept i sed on SE%%& No. 8 al so have efficac
[

des b . ave eff.
all Tiegcil Wbﬁﬁ‘glqu A raroRiRn &8s Thig gehpeptidecis &eagﬁﬁpi GIN

7 or MBS RO RERLLFES or derivatives thereof may have
l'ess thanl8 am no acids. For instance, sone

() polWREFREBWVREVRIER (FEQOD Ne. 3@k Ghis s geeptidetomresponds to
the §IEYeh FihERL fpenicpen B PR NG, 80 et Ehevcines

substifaéd FRATbREhdrOFRRIueS atll tri¥ncakdd ¥y tHe Qloistor™BY aldfho acids 9,
substituted into the tandem repeat of apoE141-149 with

10, B/ endhbed.cofs aalh-mer. a€hid pebiepiidesis 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.
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that may be known to those skilled in the art. Such
pol ypeptides will still have antifungal and/or

W@ao07000884 st activity provided that the nodifiPer/GBro06/002350
does not significantly alter its chenical _
characteristics. For instance, gens, on the side

hyd
© CHARRLRKRIRKERKR (EINAp. ). 125 PRBRePire KomepRyihdhe

P - - - N( Ve K e I
Q5B AP Shom M UPLEE0 1p 1050, BEGLRIE 6
excisionvefNbindio acidedy; 119 1§ dndnkbemer épeatld-mér. p&pisi pldgpeptide is

.derived fromapoE141-149) may conpri se one of the
deﬂ%‘@ﬁ&&ﬁ‘r@""i‘ﬁﬁ‘ Faeed 9 heBdiences: - (a)

)  VHYRRRMPNRMIRKRYYY (B ﬁo{]@g. s pdifhsptidelcsRePohdEio the

corresponds to a full 1engt andem di mer repeat of
full pgihlvhdam AifSEQepadt NOap&F14mias KSEQI 1D NfRi Beéruncated by the

.substituted.fo r ophan resi dues.. Thi.s po ept.i d
excifd Rb eIt b N gy S A ety Dhis PP B B
GIN L NREMRSRVRKMBER (SEQ I D NO 10). This pol ypepti de

corresponds to the full |ength tandem di mer repeat, of
(8) apbRAERKRIFRREECRKBFRICSEQ) IBNOH Sxl Thig dglpeptide 15 designated

[ f Jrypt ophan residues and truncated by
W?h%vgl%}é{%f%%?%ﬁog%e%m no acids 9, 10, 17 and 18, i.e. is

Gy a ?MR@%RWWWW@We (BEQdeB) gN.26). JTNis3 2poliysaptide
referred _to in. (¢ Kl RKLRKRLL (S I ..

correggnds i SERD Ly pt PARiiE JhF aUpBAHESL S PSGGRP| dPRb s

polyg%giggg@ec?ésg%%‘terdWS WhendRfREL4 1 A48in( SEQ 1D NO. 8) with

eucl nes substituted for Tryptophan
() r eWRKBRKRWRKWRIERWL SERID NQil9).pbhiy pelypeptilei erresponds

[ t d 4 . ref d,.t [ d .
to sERRURRIvIRehdien (B RO Bsouas T uhg JF gt g oThis
polyS&piide $PRREated NS Whdn i@l o haamem di mer repeat of

apoE141-1 (SEQ ID NO. 8) with all Leucines

() suBRKWRIEBW WIFREWBKRWEW e6iEQedD iN@.18).s This 1Bolppaptide
con B EpRE PR SRS AR Bt B A ap .
Thisgbly@ep@da/i@@@ﬁgﬂﬁedlm 66 pasteftved focheMin.l engt h t andem

) b;%@%ﬁ%ﬁ%ﬁ&ﬁ e M6 B30 ®) i sl e ide
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.

18



exci sion of amno acids 9, 10, 17 and 18, i.e. is an
14-mer. This pol ypeptide is designated G N 8 when

wo edogneses t 0 herein. (f) LRKRLLLRKLRKRLL ( SEQ PCI/82006/002350
14). This pol ypeptide corresponds to the fuII Iength

t andem di_ner ]%Kieat of apoE141 149 I\g(g%&l
® tri $B1Q arfibho 1Th12 aﬁ@IlYBeptlde
' |
"0“%2%‘13?2%?12%“‘?% ﬁ%ﬁﬁp TSRO oo R 8 e
with| W rédddued 5T his Holypeptidey/iseletipnlaed Mdes2 ghet esfersdd t'(’) hmi?mm

@ 16;E%W®ELOYMKW W@%%WD%%%O pglymt’fﬁie

corrésB@n&éV th @(ﬁ? 19 Iﬁ/{] ép@%'htthé’ n 1%81@&&5‘3&%1‘[1-5% 3 0RRkYIBeRbEEted

I'S eS|gna when referred her ei n. I

w1th\memKWRmmM(e§E® isMepignatdd MU hl%Wﬂl@h Wfapd:d td;eherem

o SOUERRIOLRLLBRRIRLRLNG, (Bl U QA eokfes B

corrébShd3naSed) MINDI S WAENthE 8f Rk 4t PofiEbRl D and®4 kubstituted with
VRKVWRKRWAFRKWRKRWA ( SEQ | D NO.  18). Thi s pol ypepti de

W r%tﬂﬂlﬁ%s%ﬁ gelypepteds fosissteddVily H14 when refareeditel herewt.

d esi gn aﬁ%ﬁﬁ%ﬁ?@;ﬁq g@"?) h ﬁﬂes R Oﬁ)}%(eéﬁgg&rge%p&nds

to SEQP@PNBFE\:ORWRE&&&E@H;DSM& 1ﬁ9jbﬁt1ﬂjmd5wnbgypeﬁﬂmd§ﬂms
corresponds tqQ.SEQ | D No. w.th the Wresidues at
polypentide Idest ateﬂé\/IU?#Sa‘mPnlrSP G84Q hergied with F

® ::?Vélglged to herel n. W V\gS dﬁl e ?S’I\E/g Dlﬁg}g%ﬁ.de

Corréﬁhomd_spto ISE6E? Noe Oiveithd thei W redidwabs Wp&slﬁow& 19 anelf K substitizd
i RS Lo 520 Lo No gty Ts
MU hes Q,ihgnre(fa}ed\%WR\ARK\ARKR\AW\R (SEQ ID NO. 22). This
pol\%{)ﬁ I de\ﬂlf\%FRKFRKRFF (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.

19



designated MJ 83 when referred to herein. (0)
LRKLRKRLLWRKVWRKRWNA ( SEQ | D NO. 23). Thi s pol ypepti de

w@eorreepends to SEQ ID No. 8 with the L resi durGI/&B2006/002350
positions 10,. 13 17 and 18 substituted with W

resi dues. Thi s ol ypeptide is designated MJ 111 when
O r eI%KF%TQR 8 &wm@fﬂmmmmwe(@egsp@ds to the

on gD Sl BB AT R0, Ao
substifuttdd resoleudise refiduss, pel kpapi §-aeeri Thid gl ypepti@disMidsichdted

en referred. to herein. (q) LRKLRKRLLWRKWRKRLL (SEQ
MU g3/l 19 ed{hheteigol ypept i de cor r esponds to SEQ I D No.

8 WRKH Hﬁﬁ}ﬂg@@l{ tinsn30 &
@ substituted wth Wresi du@m Thi's po] y pt| ghe , g(’lypeptlde

correspendpntat the vl 1aigdh warelamr éthmtrrrepbat of hpo®Bisue (35Q ID NO. 8)

wit 51 G S ey P85 P St T -BSr Bk pappepti

is deRipsbfell MY 19 vARA réfefbfS hdrsthed Wi th Wresidues. This
pol ypeptide is designated MJ 114 when referred to

herein. (s) V\RKLRKRLLLRKLRKRLL (SEQ I D NO. 27). This

E
PoLYBER! R ARG SRR DRerfl b sec
of t}iawirszemd)ryp@m irdthel Bindes irgpratedf behtldkd detiead HiRhe apem .1 Qo)
her ei n. WRKWRKFEFRKWRKRWV ( SEQ | D NO. 28) . Thi's

comw%@mf(ﬂa%f ollgPings3RiAR3cil SeBIELFISD No. 9 w. th the W

O ¢ SRR FRUIRR Y GPO,00 TR ) chbinepride

pairygspaidsde aifsll destignaden dMabr]rl:fieal\/oé BpO’EﬂfueiM @&FQ D NO. 8)

B‘%{tgpgbt (eﬁéne%%%%g {:ﬁK e %I‘PUQS Tﬁ-ﬁ) nggép;c’tlde is

@S %@N@eﬁmm%eﬁ%fe&é’ut&%raﬁd 18 substituted
with resi dues. This pol ypeptide i's designated MJ 117

(i) V\E%KFR&P&RF&(EM(REF dFRQ () NCRROTRCOORKARKRGS dcSiEpated
ek R cns) s, correshonds To Lhe Tl
(iii) 8LRKLRKRLLLRKLRKRLL (SEQ ID NO. 8), i.e. an 18-mer, which is a
tandem repeat dimer of SEQ ID No.4. SEQ ID No. 8 is also referred to herein as
GIN 1 or GIN1p (wherein p signifies N terminal protection (e.g. by an acetyl
group), and C terminal protectibn (e.g. by an amide group). GIN 1p is also
referred to herein as MU 10; and

(iv) WRKWRKRLLIRKILRKRLL (SEQ ID NO.26). This polypeptide corresponds
to SEQ ID No. 4 with the L residues at positions 1 and 4 substituted with W
residues. This polypeptide is designated MU 114 when referred to herein.

Furthermore QSTEELRVRLASHLRKIRKRLL (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.
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with all Leucines substituted for cysteine residues,

i.e. is an 18-nmer. This pol ypeptide is designatedMJ 12
wob@n/ossserred to herein. (w) RRKRRKRRRRRKRRKRRRI/GBE©Q6/002350

ID NO 31). This polypeptide corresponds to the ful

|l engt h _tandem di mer_repeat of apoEi-H (SEQ ID NO 8)

wi fcafing|te gaethesersbotiment i dlep fist aweef ofitheinvestion preferred

poiskel SoRBdP ke SR chuta) SR ik HEFLORAL AL, Wb
regionSE@pbEHdYtedPB, or HWasiapindritpepiticdhethereof. edgaedis d irll Aspect,

full I_&r;\*gth t andem di.ner repeat, of apqE141-149 (SEQ ID
there\igprayjideg 5 of |y polsetidke o1 3 dBRYALVE 08 403 BRuBEIPE SPRETISing
reiE8 S48 st R BT o TS BALURERL 88 bipoprcn,
B, fdrRk¢ RidRfaACRIKE RKRI hediSiEqnt BoNbBe t83)menfhifs: funkylpeyitdrdeotist
inf g.orrezj‘%o%ds to the foil length tandem di ner repeat of
IeCHIBEN FPIFHYNIEES | D NO 8) with all Leuci nes

substituted for isoleucine residues, i.e. is an

18-nmer. This pol ypeptide is designhated MJ 8 when

r ePrsiorally: themolmentidg, dpriHriKRKRRpPERGHRIKRF cO8piRes B teprat

. 34) .. Thi I tide corr nds to the.foil l.engt
which eV B PR G Eh SER DT e Pl Y S ol
Pref@bbly | hie giohaseptdd) ekl bivetor alolglis theiléaTeconfsisedl Sepeht 6F the
is an_18-mer. This _pol ypeptide is designated MJ 19
peptiis @poBausosser EAERIDHE.&) Ar 2 Frﬁnwﬁgtl op vaiiay thegeot.
enbodi nents, pol ypeptides according to the second
aspect of the invention (conprising tandem repeats of
pephe pedypdptides adcdrdinm tapihE lifitd 1atBct cefirthei meemiva afaytbiewea

fol ) ow n mno acid se es: - (i . .
tand R R CIFRRRAEL SE LD Roo ) Wi tbe gyt sewence:
RLTRIRGERRIIRRIOGEK! Pb.lanl 18085 SEAEERLB6iEr T epeat  of
apoE141. 149 (SEQTD'NO. 8) with all Leucines
substituted for Tryptophan residues. This polypeptide
i s,desi gnated. G.N..7 qr .MJ 4 n referred to, herein;
(PSRl AR ok s gt F Bt 5 i g g0 B thiltated
as dflell PeRdih. dfhd Rde@BnGITRIERL Midy meh @R Bydegioh@oflesidues from

her ej n;
the C- and/or N-terminal, or may be by deletion of one or more amino acids from

within the core of the peptide (i.e. amino acids 2-17 of SEQ ID No.36).

-

It is preferred that polypeptides according to the third aspect comprise at least

two RKR motifs, or more if the polypeptide is a trimer, or tetramer, and so on.

Preferred polypeptides according to the third aspect comprises the tandem
dimer repeat of the peptide apoBs3s9.3367 (i.€ the polypeptide of SEQ ID No. 36) or a
truncation thereof, characterised in that at least one émino acid residue, other than the
RKR motifs, has been replaced by a Glycine (G), Threonine (T), Histidine (H),
Tryptophan (W), Arginine (R) or Leucine (L) residue or derivatives 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 Glycine (G), Threonine (T),

Histidine (H), Tryptophan (W), Arginine (R) or Leucine (L) residue or derivative
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(iii1) LRKLRKRLLLRKLRKRLL (SEQ ID NO. 8), i.e. an

18-nmer, which is a tandemrepeat diner of SEQ | D No. 4.
WEEHQ7/0D®BD. 8 is also referred to herein as G PTLGBR006/002350

G Np (wherein p signifies Ntermnal protection (e.g.

theigte kAR e o hore Rises MElcbl U GF precres 81chei more
prefesdily, 5@ oriBre( dnvtho \WBIEWRK LS RIY- B@g%di-?c%§%§ th%evl\ﬁiﬁé %aﬁiéls or

Thi,s pol ypeptide corresponds to Sl
derivativehgrres Faefepbdy tthe replaced g substitided rdsitueds tihd first/second,

third €S e dikS paly ide is.designated MJ 114 when
EPERAES vdthe B Ty e TR Rne e ervetiechin o
eightSmth teBidhe of SBY, IDWNbGB. contai ns only one RKR notif has

been found to be a useful antifungal agent. This
pol ypeptide is designated G N 11 when referred to

hermgef ofidi 0 . dj t. pf the first
spac s P b LA N s sepefEscomtptises the
polypspiidd efeSEQ P aANs3@br papheation titeedfy ethrict@ied i HEPS least one

o B S Bh 8BRS BB R e R evsin

(L) es3fime br dédhekiQe tferdyrovi ded use of a pol ypeptide, or a
derivative or anal ogue thereof, conprising repeats of

a peptide derived froman HSPG receptor binding region

of ' in B for.the nuf acture of a .
e SRREIPERE 81 Flofe, Tpote ity 5704 Pk candegyan gmore suitably,
threpoomiat aimifice a¢itl @Bsid@s BN ba A Y- | t18ini
eEol ype tai&s, o},eri \}at isv,e@jgr anpgfdgg?g%mgé}%?o )r’i‘%glsmne
(R) 21 rle%@glﬁ i terdpe ogederiyative therodn Peaferhblyofowt ei mdke,Lbbre
i [ I B.. Preferably, the .
prefbBEEHSL of oAt oA RRR oflr€ pHILEDNein Fiaflegmity Ak aigues
mayabe eplacedoby tah@rypeqgihiad (V) 0B3BGE0e IS or ( BEQRIAD IO resfiue or

.or.a tru tion or variant_ thereof. The polypeptide
deri3tiyS hirhel” PretoRbY i eplaSsbex Subptiiubed Temgbni e sy seond,

third sbvedie BigitHeind/ &PS i : LD No. 6
lrd\?vi St h the lga’dm' n on_ aci dﬁgshe%ledﬁgg)?%ﬁ?%??%é%% @E&fﬁ@_ﬁwlﬁ}gg. of
apoBgnso 387 9E FOBBAIND there86) . Pept i des according to the

third aspect of the invention may al so be truncated as
defined herein. The reduction of am no acids may be by

r effw ablypéptidesdcdor@ingf o0 invention may comprise 18 amino acids (or
derivatives thereof) and thereby correspond to the full length of SEQ ID No.36 with

or without the substitutions discussed above. However, the inventors have
surprisingly found that truncated 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,
12, 11, 10 or less amino acids in length. Deletions are preferably made at positions 1,
2,8,9,10, 11, 17 and/or 18 of SEQ ID No.36.

In a preferred embodiment, the polypeptide according to the third aspect may
preferably have formula IV:
{abcRKRxyz} + {a’b’c’RKRx’y’z’}
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the G and/or N-termnal, or may be by deletion of one
or nore amino acids fromwithin the core of the

w@epriess{i . e. am no acids 2-17 of SEQ | D No. 3B0T/GBR006602350

preferred that pol ypeptides according to the third
aspect conprise at least two RKR notifs, or nore if
the polypeptide is a triner, or tetramer, and so on.
whetdi£f erred pol ypeptides according to the third aspect
conpri ses the tandem di ner repeat of the peptide
a & apoHs 3h@:pdidentlfisclectet drapo b}memtvbl@eclﬂfgﬁli%ldi@ Nﬂnclﬁﬁ))ay be
trunﬁjgtl on, t hereof, chara&%en sed.in th

seleqted dorp fathgiATginRg (R} 65 lGHEC Goner Hiniding e kRucine (1)

Tryﬂ@;ﬂatlil )halsls%%d[ epl aced by a @ycine (G, Threonine
tidine , Tryptophan (W, Arginine (R or

b & Ibé ErCiis n@de(pbl)dands |sdl@€eal) frodeF eucad GlésArglmne @R); ISuitea®l)y or is

dl@eﬁ‘e or nore, nore suitably, two or nore, and even nore

®Clit ably, three or nore amino acid residues may be

c &' Ep Eaﬁse‘ih&ﬁelﬁieﬁly Gs'eIé@teﬂ Grom TMhRERINE &(T() T)l’ryﬂﬂ)ﬁ{ahd(W? or a
Trypt ophan (W ni ne &R or Leucine (L)

(-|_I)l
positiedly gherged re@éiuﬁ,v\&hlpb mawgqeesglﬁcte ifeope Aagihipe (Rpor Lygine (K) or
Histli% glr)m)re preferably, five or nore, and even nore

pre ably, six or nore am no acid residues may be

x &xepl Bdedepeyidéniigssel sttt o Gledn® (GY efrymaphate( W) eleteine (L);
Preferabl the replaced or substituted residue is the

o agosig eIy bsd, oG e yan bR SORFigH T reinne (RrmHLysine

K) & BMeRR qhwel fth, sixteenth, seventeenth or
( )el g teent(ﬁgre& due of SEQ ID No.36. Preferably, the

y &gdl—*ypxeptdleﬂmdantd:p sclecigl front heuditi (I); agpattivelyochpr geslesidue,

whity e BERGPA g /Shin, (R Tapioecioh oo SRk G s

delete@si due has been repl aced by a Tryptophan (W,
Arginine (R or Leucine (L) residue or derivative
z &tzh a@ondepsudqnélwwylec@d drap arms@lvelymierwdureamw whiehomay be
thr nore am.nq .aci.d

- s R0 B I R TBy Vs T PR O R

(R or Leuc:| ne (L) residue or derivative thereof.
Preferably, four or nore, nore preferably, five or

no : ; ' C
ol AR BRI B TS bk a6, FIBRGOA
formful® Vor Leuci ne (L) residue or derivative thereof.

Pr ef t.he .r.e ed,or substituted residue is the
flrs{tea{’algllé%éer{bc Yz}

wherein

a = is independently selected from a positively charged residue, which may be
selected from either Arginine (R) or Lysine (K) or Histidine (H); Leucine (L);
Tryptophan (W); or is deleted;

b = is independently selected from Leucine (L); Arginine (R); Lysine (K); or is
deleted;

¢ = is independently selected from Threonine (T); Tryptophan (W); or a positively
charged residue, which may be selected from Arginine (R) or Lysine (K) or Histidine
(H);
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third, seventh, eighth, and/or ninth residue of the
repeated am no aci d sequence of apoB3359. 3367, or
w@ eovhiosEs4 ons t hereof. The pol ypepti de accor di PQI/GB2G0k©02350
i nvention may conprise 18 amino acids (or derivatives
t her eof%@and t her eby correspond to the full |ength of
x = isHnlapendgntlyeselgcted GemviFlyrinat(GhnEryptapsen (Wi beecine (L); or a

.di . t : .
posilEEURREC ALRHE, RIS v LACLONSLREMPYE o a9
or HBtdibE@);D No. 36 al so have efficacy as antifungal

and/or antjiprotist_ agents. Accordingly, preferred .
¥ = i5dndepepdsrilyselsictedelromdvquoing (Mher %%%ﬁwisp Cﬁfg%i residye; whigh

may b8 Sé%&?(ﬁfgi@?fo inih@ xlzj'r 6&1515%% K) O MBstRIN/(@BPbI 1€ elleted;

accor the t aspect “of the 1 nvéntion may’ be
z = 19 independehily 1sklect®l fivth alfgsith@lyorchirged resviluey welticklsmayn be

Lepgth. Del etiqns are .pr rahly .mad t sitio 1, .
selechs"§og: Apgnite; (0507 kiRt Tk 57 i ¥adies (gl Taucing) (s or i
deletegef erred enbodi nent, the pol ypeptide according to the

third aspect may preferably have fornmula IV:

{abcRKRxyz} + {a'b'c' RKRx'y'z'}wherein a &a' =1is

i ndkepenlypaptide slfenuéd Vf meynnzorp psefeiablkl goroprigegibd following

.residue, which may be selected fromeither Arginine
AINOBCISSy Lysine (K) or Histidine (H); Leucine (L);
a = W NOSRANGNAIy( Mlected frdf THGHEHIRSE: (W); ArBinire (RS; Leucine (L); or is

[ ndeggndentyl(y sel ect ed ?}?ofr)n Le(yg)i negl( L) ;@% gi ni ne( 8R);
deletedisine (K); or is deleted; ¢ & ¢’ = is independently

- [ BN h : oo
o = BELABH S0 CRTHEE 0P e (T YERMANPIRS W B i
deletddgi nine (R) or Lysine (K) or Histidine (H; x & x' is

i nd dent | | d f G yci ;. T h
IR SR F o SR e )

S S O o i RS S AN R T AR DU
ArgihimeifR);euci ne (L); a positively charged residue,

y = is independently selected from Leucine (L); a positively charged résidue, which
may be selected from Arginine (R) or Lysine (K) or Histidine (H); or is truncated
here;

z = is independently selected from a positively charged residue, which may be
selected from Arginine (R) or Lysine (K) or Histidine (H); or Leucine (L); or is
truncated here.

The inventors have also appreciated that polypeptides may be employed
according to the invention that comprise more than just a tandem dimer repeat of
apoBs3s0.3367 (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 preferred that the polypeptide may preferably have formula
VI -
{abcRKRxyz}"
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whi ch may be selected from Arginine (R) or Lysine (K)
or Histidine (H; or is deleted; z & z' =is

w0 pabepenssent |y sel ected froma positively charPedGB2006/002350
resi due, which may be selected fromArginine (R or
Lysine (K) or Histidine (H); or Leucine; or is
del et ed. The pol ypepti de according to the third aspect

na | so_py ef rablyh
el 50 O <GPt TRER L 60U Bt BREEETIR Y o .
and wh@esi 4 isvejuyl By adyrrse $>t thike. \Bhwﬂhbdmppr&&ats@ ltiext tn@shomer
fromeither Arginine (R). or Lysi neﬁ)‘sg Qr_ Histidine
peptidey {abecRE&E) 1Ry be THapfed shamy(yy asfefingd gkt ¥t ed; b =
i.s i ndependently selected from Leucine (L); Arginine
(R; Lysine (K); or is deleted; c = is independently
seDédcr eprefareh pblypeptides iy ; cdinpyideo pbygeats( \Of; ther 1&mer (or

o b SR S o P D v e el ected f o0
Omet (ﬁ)ﬁ@@@&’&ﬁ‘é&% ﬁ()?rhﬁ%ér pA.from dycine (G; Tryptophan

Leu0|ne a positively charged residue,
V\/nl ch rray be sel ected from Argl nine (R) or Lysine ( K)

| I f.
QbR enieted golypetideg ity R Gone bt (BB Tt higbien
may%@ingﬁg@@hs‘dfrﬂﬁe Mgwmg’@m&ﬁ)acﬂrsetw@ice@- (K) or Histidine
is del eted; = is independently selected from

( %&I&R@%WRKM% é%iEQéa Haé?)-viiit polpsptide is dpsgnased GIN
36ufE1e8%f€i'}&i({é'}{g9elﬁR) or Lysine (K) or Histidine (H; or

euci ne is deleted. The pol ypeptide of fornul a

V ERKMGRELRKBJK&Ha B BQ dDM¥o .38 ThHiepslepdpdidie rig desigmwed GIN
ds: i s.independently selected from Trypt ophan
37W(fwfef%f§ﬂtr‘?lh’?€m%R) Leucine (L); or is

LRKRKRLRKLRKRKRIRK (SEQ ID No.39). This polypeptide is
designated GIN 38 when referred to herein;

WRWRKRWRKWRWRKRWRK (SEQ ID No.40). This polypeptide is
designated GIN 33 when referred to herein;

LLRKRLKRLLLRKRLKRL (SEQ ID NO.41). This polypeptide is designated
MU 24 when referred to herein;

RRWRKRWRKWRWRKRWRK (SEQ ID NO.42). This polypeptide is
designated MU 28 when referred to herein;

KRWRKRWRKWRWRKRWRK (SEQ ID NO.43). This polypeptide is
designated MU 29 when referred to herein;

LRWRKRWRKWRWRKRWRK (SEQ ID NO.44). This polypeptide is
designated MU 30 when referred to herein;

HRWRKRWRKWRWRKRWRK (SEQ ID NO.45). This polypeptide is
designated MU 31 when referred to herein;

RWRKRWRKWRWRKRWRK (SEQ ID NO.46). This polypeptide is
designated MU 32 when referred to herein;

RRWRKRWRKRRWRKRWRK (SEQ ID NO.47). This polypeptide is
designated MU 33 when referred to herein;
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deleted; b = is independently selected from Leuci ne
(L); Arginine (R or Lysine (K); or is deleted; ¢ =1is

wo paepenseent |y sel ected from Tryptophan (W; TPCEBGBR20V6/002350
(T) Lysine (K); x = is independently selected from

(WP hhapakBantE y (Sb0e b cakt Abin e paboppide ds
des1g§r8tsédtl\hﬁ%|5 WfHRAR gﬁ&ggg, which mey be selected from

ne - ( or Hstidine (H; or is

t rHRWKRWRKHRWRKRWRKnC(SE@ndEnNQ 49k | adiseghofypepiide is
p03|t|vel y charged reS| due, which may be selected from

demgqa@;iﬂ,\flﬁ ithBeIEI or Histidine (H); or
L
aI SO appreC| at eé twha @Bg?;%ggp??ggioﬁg’; Ibe sen‘%flgéégﬂge

designeted MUY witert feferfedteheremn t hat conpri se nore than

Noagfcb PRI OB NP B TR el designated

MU 6% 3B SofePéd dRARPAhdes conprising a triner, or
tetraner, or even greater number of repeats of SEQ ID

MRWN@%KBMMS (SEEX ulD aM@-52ngdlbipr pelypeptide  is

[ di |s preferred that the
demg&‘%ﬁ@&é&. d‘gﬁ?ﬁa e¥%¥e§ft%;1%r8 y have formula VI :-
{ aRERICRYRZYV RRIREG WKW ASEQ 0 NOL53) , THO @oBypastiiedis designated

defi ned above with reference to forrru alVor V, and
MU%@’MFPfﬂff?(ktOe}@&%mato 2, 3, 4or 5 or nore. It wll

O DoRPARNASGR] PR S EIIED HPHL oy bORE BRI Mo
74 wheeteferratitotersipepidi des may conprise repeats of the

O STy AR AR P BN e
des1g%%%'1\q®52ﬂx%ér{h%@e&>dt6%ﬂaﬂ a |V). Qher preferred

pol ypepti des according to'the third aspect of the
i nvention

Derivatives of polypeptides according to the invention may be used to treat
fungal and/or protist infections. Such derivatives may increase or decrease the
polypeptide’s half-life in vivo. Examples of derivatives capable of increasing the
half-life of polypeptides according to the invention include peptoid derivatives of the
polypeptides, D-amino acid derivatives of the polypeptides, and peptide-peptoid
hybrids.

Polypeptides according to the invention may be subject to degradation by a
number of means (such as protease activity in biological systems). Such degradation
may limit the bioavailability of the polypeptides and hence the ability of the
polypeptides to achieve their biological function. There are wide ranges of well-
established techniques by which derivatives that have enhanced stability in biological
contexts can be designed and produced. Such polypeptide derivatives may have

improved bioavailability as a result of increased resistance to protease-mediated
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may conprise one of the follow ng am no acid _
sequences: - ) RTRKRGRRTRKRGR (SEQ I D NO 37). This
wooliypessd de is designated G N 36 when ref err eRCT/GB2006/002350
herein; ) LRKRKRLLRKRKRL (SEQ I D NO. 38). fThr Sd
e ers desi.gnated G N 37 when referred to
decfileiP pf‘ff CFobihaRORHY PRI RIRIQEBE UtEP RoBgpe avprding to the

1nvé}ieﬁroleri Fﬁﬁbfﬂ%ot&s@%%is%@%lﬁﬂ &\%pgg%g}ﬁ%v@m Ztrd)g ﬂgnﬁ“ A

pol ypept: de I's designated G N 33 when referred to

RLKRL (S 41
Do K7 elbly, o e B P imnds s o gaieviaignt by protecting

the he#l/&t; C @W%Weﬁ%@ By M@ﬁgfkc’rea— I‘B'ysan acetyl
epti de s desr gnated I\/U 28 when teferred

grompégﬁan@ A -@@E@ arpl-KO- 48)up, il which

R N K —
by pabyiiefetiadedé grodgsi gnat ed I\/U 30 when referred to

herein; i) HRARKRARKWVRWRKRWRK (SEQ I D NO. 45). This
pol ypepti de is desighated MJ 31 when referred to

her
nern b FURYRY TN (52 DR 38 el fom

whibl iteis riterived mRIVIRKRVRKRRIBYK RIS (o$Ez@1]-lald\l€h $rdtein Tdbigfadation

asscﬁ/o é[_%%pt {l}%\@ dest nat ed I\/U 33 quj?l Ir)t?d?qqqlg*lvatwe ond

ol NdeRhy gRnibe cdBpaggat ed I\/U 35 vvhen referred to
P )ﬁ’eéir)er n; %) HRWRK g%RKHRV\RKRV\RK (SEQ ID NO.49). This

pol ypeptide is designated MJ 36 when referred to

her}%b{?);id derivatives of the polypeptides of the invention may be readily
designed from knowledge of the structure of the polypeptide according to the first,
second or third aspect of the invention. Commercially available software may be used

to develop peptoid derivatives according to well-established protocols.

Retropeptoids, (in which all amino acids are replaced by peptoid residues in
reversed order) are also able to mimic antibacterial polypeptides derived from
apolipoproteins. A retropeptoid is expected to bind in the opposite direction in the
ligand-binding groove, as compared to a peptide or peptoid-peptide hybrid containing
one peptoid residue. As a result, the side chains of the peptoid residues are able to

point in the same direction as the side chains in the original peptide.

A further embodiment of a modified form of polypeptide according to the
invention comprises D-amino acid 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, along with the frequency of its

administration.
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) RWRKRWRKRWRKRWRK (SEQ I D NO. 50). This pol ypeptide

is designated MJ 37 when referred to herein; )
WORTRAKRERERVVRKRGRK (SEQ I D NO. 5 1). Thi s pol ypeptT/682008/002350

designated MJ 69 when referred to herein; )

RWRKRWRKRWRKRWRK (SEQ I D NO. 52). This polypeptlde IS

deSiten anadifitations in phlypeptidecieneencen alseslen nnvwﬁged and within

the S&%W@W%&S%ﬂ oltssy et Rl 4 waltaion

e.g. BHARKRERIA] BiSRGEti6 SRR Ry MEobPhosPitrflaied, YRspdikHE cleGvage or

esi gnated MJ 74 when referred to herein; and (s)

KRARK (SEQ I D NO. 55). This poI ypeptide is
deS| gnat ed MJ 27 when referred to herein; Derivatives
of pol ypeptides according to the invention may be used
t'Dhd trwahtof belgsves diad fpotypppitdessderivatiees orommlognies ccording to
deri vatlve%ﬁmay i.ncrease or decrease thg pol ypepti de' s

the igxertion; may ibg wsed dn tes, RrpyeRLOn, pT Hepimpst P |0k Qyptist
1nfedtf%ﬁr easbREnd N6 b l5)1‘43fb1fr@d oémMuBAQ@chf dgs 1‘39&9{0911' ﬂgadﬁc%lly

the invention incl eptoi d derivatives of
1mpq1rtalny seotes desg, abmals and m:m) dnajebe treatddvaesomding thethe ﬁrst second

d ptid t
or ) SRR o 1B BB B R sV S PR aniertar Fisge by o umprechy
the fePmde@haekt RN nl¥n SBanusb eie fﬂﬁm@ﬁﬁlﬁse ﬁféféﬁc ASrgiiSthe &Fethe
activity in biological systens). Such degradati on nmay

kingfpmr Fungh el I@S@mﬂéuto Aasiki hlgrophyl, trad eay rrese iindarmn frem single
celluEaILerr{? %llhgg lﬁf élidly%%y b%.ﬁ?aneﬁ)édy RfaBle g%%? h%%‘ha%%ﬂ%t ffen pqg(ﬁlfce

|ca ere are w

ﬁ‘uitﬂ@ﬁod&kﬂﬂéﬂc‘éhtﬁd fiirgob AagbeSilbmenmbuch derivatives that
have enhanced stability in biological contexts can be
desi gned and produced. Such pol ypepti de derivatives

HHEXEB Rs! B‘P%M?ag ngéé&?e\éa'xklﬁghl bduée 681052% ipoPfant fungal

i ncrea ed resis to protease-nedi ate Fadati on,
infed®roaf éfoalekampla il eran\oatin vetennaramathaigms), sod mdincbhemﬁp be tisated

ccording to the ipvention is r ot -resl st ant
by i ZRPdRS et P RYRRER TeY e Bhrpaany selected Hin a
group consisting ofi- Chytridiomycota; Zygomycota, Ascomycota; Basidiomycota;

Lichens; Deuteromycota; Mitosporidia; and Straminipila.

Preferred Chytridiomycota against which the peptides according to the
invention may have activity may be independently selected from a group consisting
of:- Neocallimasticales, Blastocladiales; Chytriddiales, Spizellomycetales, and

Monoblepharidales.
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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Preferably, the polypeptide nmay be nade nore
prot ease-resi stant by protecting the N and/or C

wa eoorooEB4  For exanple, the N term nal may be PCDG8BR106/£02350

by an acetyl group, or by an alkyl or aryl group, or
an al kyl-CO or aryl-CO group, each of which may be
Preferpedi capatifiiglesulisay t iickde TheptGrdoswsyi nedfommeapspheand  preferred

rotected by. an.amjde group or by a substituted am de
Eﬁm%?@@ﬁ?kﬁPﬁPéaégd?@éﬁ@?éﬂ%%gbf a pol ypeptide derivative
and the pol ypeptide fromwhich it is derived may be

eval uated by means of wel|-known protein degradation
asBejerredffucerglastageiast uhigle heafeppiesn acaerdingtoithe tyertiqrogre

o e R TS 1Y JGIOSAE I 1
Absidliag ApopisRbmpdes Blyicte Rheagikyr, $esdeph@ldsddene,kMortcedireae;

of the structure of the, pol ypeptjde according to the
Sahf}fqegfeaesi"é@ﬁw%r&w% i2Pg) Céf§’b‘€%’l[‘)“%€fl}affﬁé¢-i nventi on.
Commercially avail able software may be used to devel op
peptoi d derivatives according to well-established
pr Bteferodds MiRetadmspe pigsinsts whichnthehpaphides lar@mcine avlydmclude

_are replaced by peptoid residugs.in reversed arder), ..
Rz 8 SIS ORI Hfietsact BAE (b Yieporuge Absidia
coryRiBIfbe Préfefdl 2B PRRREE idtfude AP Iy SRBRES lefbolifs. Preferred

expected to bind in the opposite direction in the
Syncep raseeal injudgr Soenhadastroonpeaemdsure  Brefraredi Sksenaeaceae
: ptoj d- tide hybri nt ai-pi ng. ;one pepi,0l, d i due,
inleiEP SR R R S B R TR PRl Fees

recuBlafusabtefert @l ORHIhgdmellnEeas anetudl Coblihdhanta bbehSlLie.
chains in the original peptide. A further enbodi nent
of a nodified formof polypeptide according to the

in ' ' i f t :

pol Sen SRR oics MERRS: ARhch, o Brplles, Moordipg o the
inveaitond arer atther ntapabe indepemienthy iselscigd eadrh ya gempeassstiag \of:-

un t ed breakdown of such an enf by nor nal )
BaSl%’l@?g 679% pr SELREFL oy Hieasi nﬁgfwfémﬁ?ﬁfﬂﬁ s ofl"gyitceae;
MeribichicBed 4 bWe@zg@t&‘é;e%E.er edprefdrRiAd WhiiliobbRicese include

frequency of its admnistration. Gher nodifications in
Basigiobglye ptraderuge qerehcbecaice mbgio Eneferedye dngylibtageadhi mclude

; f. th | ai,. ' ilon, i.e. th whi ch
e L

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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e.g. by acetylation, am dation, carboxyl ation,
phosphoryl ati on, proteolytic cleavage or |linkage to a

wo p@anehssdThe i nventor believes that pol ypepti dBGT/GB2006/002350

derivatives or anal ogues according to the invention
may be used in the prevention or treatnent of any
Histdplmgad sppr inshusiei istopidsent dapsulateor Grefemed Eoaswnerycetes may be

. referred enbodi nent of the invent| di cal 'y,
indef R A oGRR TE. PetiguPaHISEIEE Aty HRA Py Plastomyces
dernldi@als€ dCOESHb RN imMittshe Cobkidloides C PPshddkiit NCHLSuRSRE CIpD.,
of the invention to prevent or treat an infection
Fonseaagge Lenfosphienie sip., Byduieda Meatestddinmyspy',, Phiglopheny, Riefiraia
of  t n rous, euka [ rgani s ofcthe kin m
soo- LR PRI SRR TS e SRR e Seh et PP and
SporothrixGehenckia Prsfeftgll €haelbliylales irludd Kiopeldiaubpd. an@ WaneRYa
be branched fil anentous hyphae that often cfr oduce
spp-f Prgferiefl gl ey endina priude Actrnaimt ugp-miyeipacd Pregroneidioides
inclﬁ%anmﬁéco%gidﬁdm ! ?f&?ﬁz!eﬁﬁs. Wrgﬁrx%@us%r%%gé}g Y include
I nportant fungal infections (for exanple In"man or 1n
Sacchetopryiceraley, sicluwing digpdasamcbaehanch Soaayabeniceated Brgferred
. the pept.ide ccordin o the inpyention may be
Divddiaehinions Deriastdnd felogion. consi ot ng of -
Chytridi onmycota; Zygonycota; Asconycot a;
Basi di onycot a, Lichens; Deuteronycota; Mtosporidia,
anilost prerirredpYdcaharPrptencasd aghipst Whichihe peptideg aceasding to

which the peptides according to the dnvention nmay hav
the iigign & aellyeunay Radinaaditly sSlsvisd fiokt Freshith cPlupe ot
Can@@RSEsolitls;ohd #peaealdi mast i cal es; Bl ast ocl adi al es;

Chytriddi al es; Spizellonycetal es; and

Monobl ephari dal es. Preferred Zygonycota agai nst which

th Jo Ny i ng. inv ' . )
BB GE-RSRL Rl BB SRHA IR, PN AR B
the ivueioalresy bo acthrt map phtihdepahdaitly Beletted rfsdn a group consisting
Basi dj onycot a agai nst ich the peptides are activ .
oft- ﬁ:g@?d”?é fr%@ﬁ@hégwﬁ@ %é?’&f%e@“’ﬁ‘ﬁg%l’g"%daﬁﬁcQﬂ’é‘?@? i%"ﬁigfe’i
Can@ia~ isROfibS1 A E $noR Nt FYARPOPUHELES alBF &€ WeGnost preferred
sporidi al es may I nclude Cryptococcus neofornmans, and

Cangidebéhicand iHymetidnylbétops 686X i ncl ude Mal assezi a spp.

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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Preferred Micoral es agai nst which the peptides
according to the invention are active may be

w0 pabepenssent |y sel ected froma group consi sti nBCDEGEB2006/002350
Mucor aceae; Absi dia; Apophysonyces; Micor; Rhizonucor;
Syncephal astraceae; Mrtierell aceae; Saksenaeaceae;
ThBelypetitisles alerivativgs Guanslogyios pedordiog sethePneitipn ethy be used

. coraceae .agsi nst ich the ides are active.may .
in thf AP RSy Prpl: S mionF R G R teFbvicn
By ¥ Rb@rpedisth sledhéan 451 dfdBe ASERuS eeferflly Bhib&Rar eukaryotic
Preferred Apophysonyces include Apophysonyces el egans.
orgampias of theckingdrae ﬁms@s Hossuere it widll RecrppRigiaieshihal sosae prefists

S e 4l S
ore RGN THE IS H RS R GRI0EE NG "R SHRASR are
respduBible foraesng éiesdategsecidPiyeh doumads. Cunni nghanel | aceae

i ncl ude Cunni nghanel |l a bertholletiae. Preferred

Ent onopht hor al es agai nst whi ch the peptides according
to j ' I | : L . .
el ot S e e AR B [PPSR AeADERLR A Pepides o
accofshhonrwpiht thermerat inveninpl eteoeffatizaanaybe yideptrmieade selected

fromg ol SOBTSURLD: (L oRla Bt Angels e B Algao)
Pyrrla_%@@%i @®ihSnRellatsl) e f i yRAhNAC YDiafind € TP ol HAGRed Algae);
ni

i obol us cordnatus and Coni di obol us i'ncongr uus.
Chamopbyte(Poteweddnyrsoliuglaaiwsi(Evglend). t he peptides are
active may be independently selected froma group

copsi sting of: comycet es. and donyetes. Preferred
Ao RO s ET T eho iR gat R ISR B B e gytum
ApichRBlekAVRBh 128 br MrBsrACTid¥SenTB PRI dcRderan Q@%&hﬁ/ cSRIBRE ¥ -
froma group consisting of:- "Onygenal es; Hi stopl asna
Coccg,'@ﬁig; Hemyogieguaioe s -; LIauiab dsispevpe eYasepcystis cruzi; Toxoplasma
< ,P&lot Oassg;;l)%c%t es; (ggacslggrwget s, %laet ot hyri al es;
pp"Asc?@ny@oH {4 PPafac od e di%f (&5 'ﬁ'aa‘ospori um
Endonycetes; Saccharonycetal es; D podascaceae; and
SapghiRdrOpreRiBe eaRamples| ehdlet QYERABbESHI.NABSE preferred
Art hrodermat aceae, for exanple, Epidernophyton sp[?. ;
Haengwsposgipe ivdndspasmaediumrspphld prill tberappispiated that Plasmodium spp
. PreferredH s I dncl ude Hi s l.aspma,. .
o o SLH R APRIRE PR e PR Phsese, whic

caustdahéifions entidayhssinasitye Préfeasd RIGHRURME PPSingY bednd¥pendently

Bi pol ari s spp, Bl astonyces ) ) ] _
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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dermatitidis, Coccidioides immtis, Coccidioides
posadasii, Curvul aria spp., Fonsecaea, Leptosphaeria

wa@p7/oodsdur el | a, Neot estudi na spp., Phi al ophoP@r/GB2006/002350
Pi edrai a spp., Pseudall escheriam Pyrenochaeta,

Scedospori um sﬁgp. ., Scopul ari opsi s _sgp. and Sporot hri x
Phylseh €fisinora. Pirefemed dei/ighimet eghipsti whiss the pepiddes Bropbordhzce

. .and .\angi el | a .. Preferred C ot.i
wits 38 pr G VBRI a5 DB ive BCPEMdEeIERETYaRH Bomeg srowp
considtigp ude CrhpssIERfis OhalapiRY asd Ti-Rhedifa sbr &femoss within the
Endonycetes i nclude Saccharonycetal es, including
Claspilfforergeigeciaslvding Beeltivseglet aceae. Preferred
Di podascaceae i nclude D podascus and arthroconidi a.

Mb f d, Sacch i nst. which th .
Do Rphs PRGER RESNS e PHOSR: At dthied ThE megee in
accor P @MUehE biese@ i80ddidn faf OERfe1igE @14R i86108¢ SfghRi¥me fwithin the

Candi da; Eurotiales; and Hypocreal es. Exanples of
Phylype feicomgsiigantionn Shise RatHens wpaye cluie:p@ptthepeswithin the
LDg: e Vv | bg: ' .
suby R P 20 (HE YRR BN ) 28 SN (B8 spbptytn
Sarcadindi da tropi calis; Candi da gl ahrata; Candi da
par apsil osis; Candi da krusei; Candida |usitaniae; and
nost preferably, Candida al bicans. A nost preferred
CaiRcifelaedaémingressof ergfiamds dathal thie cabyshyhidth MasBigepters athy be
. . BEurotjales include Aspergill us . Preferred. _.
inde ?@Y ﬁqﬁa_@e(ggrgmq%@r | ORSIPHRS %iﬁfl?@%ﬂamvgw Rigenignoeba
fraghRETHENSE A VaBBY1iREGRF L \EmPRY. (5, l‘oBgzeﬁz?lﬂgﬁﬂf s Y.eishmania
sel ected froma group consisting of:- Aspergillus
spp;fehdvVoganpsyer gip, farsxhupieg dtpsnoshspergiil | us gl aucus;
Aspergillus nidulans; Aspergillus niger; and
Aspergillus terreus. A nost preferred A fumgatus is

AFREFerrd ekhples ofyiesfifnd sthid elelS\bpHyRR] ISHAoTRR- may be
. . Preferred Fusarium agai nst which the peptides
independsridy nejested diomn pravetn tuwisting obelrewpels hisiphiisa; and free-
livinlgn Q%Bglpcp eﬂ)trl ¥xa§§}l>1§§t]\%% Zelr"z‘s? M8, 812 u§algi%}gzli Sti%zgrgdrz%a:ﬁs, and
usari ur sol anr; sarrum oxy<por unf and FUuSErt ur

Acarthtuaveldosgor Prefelybd t4dangheoers spp sappindtnviiich it lpyptdes in
ei t her Fusarium spp 5889 or Fusarium sp .
accogdagoe r%ﬂy@@mrp%?@é mygghe, gig ¢ifectiye naﬁa/am@&slé OrEgEiERyMY be

indephdelBy 1sBMEIRET PO BYrRp U38Kting of- 4. astromyxis; 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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in the treatnent against any protist, or protist
infection, or contam nation therewith. By the term
wO proeoEssd , we nmean any of the numerous gener aPCTGB2006/002350
uni cel 'ul ar eukaryotic organi sns of the ki ngdom
Protista. However, it will be appreciated that sone
accqydiogi ot theainwemtignt ieskbitubntifungph eactivity iagainstayll bef aspergillus,

Carl R caBa s Gep oy T A GRERE SRR B o,

preferred protists (or Protocista) against which the
peptides in accordance with the present invention are

ef fldet inyentorgyhaye forad ghaddii4, Oe @nd MPH bt age gregigylarly
. i Sti ; . P .
s CEARRY 3Bl SBh ORGPy SRR e
and (A&p@lgdﬁdgyémez(thﬁadm*ﬁdn, thh ademoyst 1?hv(e I%e?dﬂdhg?bémjz}, MU10, and
{.a t O rts); an ugl eno ta ugl ena) .
MUElf @?F_QPXYE%&?@( & egtfovep?%aﬂ%%t r@wg_ OtHPst &1 HcPargalar, Candida
albi@k32 HuRiBrofirt Ny m%né%w'fymmam?@@xmmy pdaﬁwm are

organi sns | ndependent |y sel ected oma grou

paﬁml%dwﬁﬁeﬂ@vqﬁgamswvatWaspphmgt pyticilag Fappmindeiuver i a;
| sospora; Sarcocystis cruzi; Toxoplasnma spp.i
Cryptospori di um spp.; and Cycl ospora cayet anensi s.

Fuith beditioh &f ©§tithe ¥aatyest golilep@estaRImed abRIMNR kilVrsisi,
preferred Haenosporoi na include Pl asnodi um sp It

the @vEptohesapyndaetcd eaperithents Hixastiel?)in despmine ariwrofispitiity
. ' of . CALLYLN nd.transm.tting.. mal ari a
s fFSR00SH Bt LIPS P TSR B e 8 e

in TRbkef X ratletireel prptidhei inracspaitywhle thaaepaivgeMiUy, SEIENEdo,
froma group consisting of Plasnodi um vivax;

and VLK A6 dindgy Agstlamicste reasfiyg gainstnrlevuhenoebay and in particular,
Aw%ﬁhgg&{aﬁﬂﬂﬁl %a Pl asnodi um f al ci parum Preferred
I il tde

sospor | sospora belli. Preferred Toxopl asma
spp. include Toxopl asna gondii. Preferred

Crypt ospori.di um spp. include . Cr ospgori di um payvu )

FUCHBE Bregiiesth adf ahpiib ook Tp Dt (FBPACagaT et dmeisd in
Exaf@%smedﬁﬁiﬂ@@ewv@ﬁcor dance with the present invention

are effective may include organisnms within the Phylum

nyxozoa, for exanple, Myxobolus cerebralis.

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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Further preferred exanples of protists against which

the peptides in accordance with the present invention
w@e@7ebdsect i ve may i nclude organi sns w thin the@EBw6E/002350

Ciliophora. Preferred Cliophora against which the

peptides in accordance with the present invention are
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Sarcodl na. Preferred exanples of organisns within the

nﬂg pHH%s“@c%H«ﬁ?sé’ RORR i@?nt%% 1:11%@ RNy .iﬁ ?J?ﬁﬁ)()ﬁgons

group consrtsting o st X nesni

havm@l aemirﬁmeifahffemgﬂ forras déﬁreindhxggrhnpmﬁmdgi, oalthematierio ivdrich

lanblja; Cr pto sal nosi ti Lei shngni a_s
the pafypetidsds i 3 Tk, daemplo g 'T%w& tuEB in e form
e e S
of a BoFiS F%?Ftné Pl B, S an St ‘eg? e R apray:
miceltg n&amtdlemgalopatclﬁn hamatm ohi @tyolofhter cantablﬁdfdrme élllat vivgy be

for exanple g s Fowl er
sdmifiGRER 19 AAeE0N AP ABaht AAOLBE LR BE ey of the
compOSRIdh HATRE Biefitiéh SbAIdBE odélivhith! i evalepldrated by fhe subject to
accordance with the present invention are _effective

WhOIImtylS ighenuerel etsabls mablrsylclcny ol Ssandenrptijesss deeyaiyes to
om a group consisting of:- A astronyxis; A
‘atar%gr}%sugom A.divionensis; Agriffini; A hatchetti; A
, heal yi; A jacobsi; A | enti cul ata A. cul bertsoni; A
u dunensis; A mauri tanl ensi s, pal esti nen
@@gpsﬂm_ps %FR}%%HO lypeptulgs %geggsa nuglelcq%ﬁlﬁisa ienvatlves

accofgm/gts&gl as]ﬁfe‘ent;&y frﬁgg Fe dsedlififd hRbés ofé‘wa?:f | 3i3g Lﬂll_ll_s@é:ﬂc@ oral

phaga; and A. castellanii.

admibistretiormag bedeptied iexbeh wmentle c(oE)p@npcﬂ may betcontained within

det er.m ne anti f ungal t I t the test f
* CORBRRHGH tlaTr it B AP RS ERERE PETY ot Gip, ot Lotet,

capsule or liquid. Alternatively, the compos1t1on may 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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Aspergillus terreus, Candi da al bicans 6862, Fusarium
spp 5889, and Fusarium spp 6507. The anti fungal
wW@ewrwosy4 of pol ypeptides in accordance w th tPEr/GB2006/002350
i nvention can be seen in Table 2. Hence, preferably,
t he pol ypeptides according to the invention exhibit
mayaet applind abtraveginally (feargaimspte, af rdqeiaed t@pmteqribé snlbétyfrom

east. two, and nore preferably, all of Aspergillus
Sexug@bgmégﬂﬁ?(ﬂgs?ﬁﬁsz Orarﬁﬁtaﬁﬁsari um spp. Preferably, the
pol ypepti desaccording to the invention exhibit

antifungal activity against all of Aspergillus, o
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e par Ive agal ns

undes [k skii) apaithid thpdundAndyie @dabisl oAERR8ks ASPRAGhddteS Such
niger, and Aspergillus terreus. In addition, the i
devipgsy @iyorbs RaRetaBiYn @dvaniasests, Wi dpngrfgmmireatraeny, with a

Cul of f c . iy _ -

polyBEfifde 0t Ao B, BB, IVolfBR s 1SR g Blich woula

normallyeaduiresfirédquanichdifiatstrMidh (eldIaOeashddilpidjectibnpr e
particularly effective against Fusariumspp., and in
particular, F.gramnarium In addition to testing the

actil Wit ¥e QppeGihdcacRhl BRSnttuE b AGHINRHRUL ot AekiVatlve that is
fungi, the inventor also conducted experinents
requi{re asndeiertined dydgs driotogicalastivigy camidsbioavilability vegehi ms turn

depep 5 B Fiele) SF gmifeqioho b WS SR Bitpertips of the
polyg/%mdb,d@g%nt MudlefO4di@ BE BerivatiRte bhpldyed @ mtHeMdb pdWeptide,

| O, and MJ 14 under test) were reactive against
agenhchiirlgia ppidies, desivative ipheing ssedans a meenstaaepnin a combined

y LR ' ;
ey PR3 BE) PoBRRLERES AL OBt by e s
mentogedSactespmdtpavieduyar] Pk hpkpife d€ shegqudpeptideg agentt hwcleic acid

i nvention may he used to treat fungal and/or proti st
or derHipEYY PHE e S@Jﬁ%@@ﬂg&eaw- (i.e. use of the
pol ypeptide as the only anti mcrobial) or in

conmbi nation with other conpounds or treatnents used in
anOpfivnbdbsages wrie pinonistred hey hpdeteffomed ostipise skilleé in the

poly tides .may, be conbi ned with conventi.onal
o, G807 gl Sl a® SuERe T BAvRGYGer o PoputiEnarmgh of the
prepBiafibh,f tHRemoligr & AamiBstrdibHC YO $yRe of fhiseQMRZRIRY treated or
But oconazol e, Itraconazol e, Ketoconazol e,
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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Posaconazol e, Ravuconazol e, Voriconazol e,
Clotrinmazol e, Econazole, M conazole, Oxiconazol e,
w@iocomagpl e, Ter conazol e, Tioconazol e, N kkonRCT/GBZ)06/002350
Caspof ungi n, M cafungin (FK463), Anidul af ungi n
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aYE%P%Iﬁ“ ‘iefig %r any other suitable formthat may be
adm ni st ered to a person or animal. It will be
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VR oBICSERGUPY IsEClbngs whiosh copvgeiiqnally| emplesgdbypyt Hee
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IvVery o ypept tivatives t

usedttaég&ﬂihshlspsmlﬁc focomiving loﬁpslypeptmes st dgivatlhsspepodiditesio the
agents, nucleic acids or derivativ s accor |ng to the

inveRtpeHc Hﬁ01?Fa eH@eHi P Re (SHefBR Aaibt dosgy and e frequency of
adminiey oral administration may be required in which
case t e conmpound may be contained within a
conp03|t| on that may, for exan‘pl e, be ingested orally

t h f at | l,gui d
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I njections may be intravenous (bolus or infusion
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
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or subcutaneous (bolus or infusion). The conpounds nay
be adm ni stered by inhalation (e.g. intranasally).
W@0Uposi584 ons conpri sing pol ypepti des accor di nBCT/GBR(96/002350
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et B oL AR ol SHEG0T AV Rob 000l i, 68 Bl e 1
anothd\edBdd@RentS tHeChun€ df SR OMYPHRANBH HEHNRAVERd htY amBaM 6
e

frequent adm nistration ( at |east daily

about j.@ttthgrip. abqut @S0 nige dppérgeﬁh@xt eibediaent, the ampunt off the
| .1 Q rivatd v hat,js. r ir i
po Bk XPRBA <08 f BELIALHE bR P ST . 1 st

emb&dim@us itheadhburdt \of W solypeptii¢ionddBRENEE Arnidiat Fosheabohit 0.1
adm ni stration, the physicochen cal properties of the
mg t3 b P P8e, agent, nucleic acid or derivative

enpl oyed and whet her the pol ypeptide, agent, nucleic
acid or derivative is being used as a nonot herapy or

i nThisciomitivedprohides pyproceke féir makiap cy plefmackuiinil sdongtosibion
Wi |, | alsqébe influencedaﬁ¥ p&e abovenenti gned ﬁacto S
COMPRRNG ARGy fyHCRRCHITAY| PReCtyP PREUOPY foforReptide. or

derivAGi9BthelRBE | BEGdRG! & e HRhNG! Ian8 MphbinthcbhiteaByLiREbtable
being treated. Optimal dosages to be adm nistefed nmay
vehigle. def‘therdpaetically effestive sikidqun®disi anyt lamoantt of anpblypdptide or

deri\>S/ 1 é ﬁé\%c{g(ﬁ]lgtgqg ﬁlgea%&ci% ll;olngx%liﬁ l%ﬁ%@éﬁﬁg&e&& B sutb?éec:t provides
prevadivnindfdratdaiient bh & filngaEakl/od pibe& ihRBide A gsibjept Bdy 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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prevented and t he advancenent of the di sease

condition. Additional factors depending on the
w@a0ovioensBar subj ect being treated will result PCT/a@BR@®6M02350

to adjust dosages, including subject age, weight,

gender, diet, and tinme of admnistration. A skilled

person will appreciate that a know edge of the 1C50

for t | ypeptides.will allow himor her .to
cap it Bl B EHer oA R BOSPRER: POt foy also act as
flavR@ing! ey, bRl isehibaiersal s%@pénlaﬁlgae"ﬁg%‘tts, afileds, glidants,

pol ypept i de that shoul d be adm nister to a subject
compressieechids, bindatsment tablphdisimegsating agastsf dlineant fdgo be an

coBRUPRBAERT, TSPl BB b, AR 4 s

admixfltt BiitH 6@ ﬁhkﬂ? aliviged Wttives psipdptidt drhdirivaie®0 Iy adtlés,| the
~about 75 Mor less, nore preterably, about 60nmM or
activeeRelypeniids oroderiprtiversabiized sadue Behigle Jhaving dhe necessary

| RIEL S | 5
comBRTil plopBitef i'sFn & Pobor Bl ha Hinthdbd if T JlRNRbine
desite@s The npovedgps efndr adbleys padforably? @Godthr upets 998 dfnihst active

preferreq about | or less..]n fact, in the case, of
polygeptide At 3%%@"\% %ﬁ'@%‘e 5@#@ &ehig édPglPit%% {8 ele, calotum
hodphXEThh Sfdsiufl\GedrMEERIQE 14853k, RMER, s@8h, LBlatin, cellulose,
PRO%St bl iés%%mtu}ﬁgtel (@50) véllbge%gss’of About b’ M o ?egé}r,l Gnd
polyeingtpyoblidinestow2msltikg wwaxbeasl ine exchabgaiesiabl e (e. g.
MM). The skilled technician will appreciate how | C50
val ues may be cal culated for fungi. Polypeptides, and
deLigtad iwBRldshareeaed A€ GREFIHRE utidiR, isOYRALAY) emulsions,
preferably have an efficacy for inhibiting protist
syrups, elikiss eyshEEed eranpositiony  Vhe adivepobipspiidoauienvetive can
. gt . pre . . f.or
ve T A RET S B O SRR Vel e
wate¥Dare ofpagicesodiany,, a aligiute 50bdthar phasfaceatichllyosdceptable oils or
preferably, about 40nM or I ess. above, the _skille
fats.{ J@ﬁ hidBidavehigle cam somtain; ofber w&ablpglen%ﬂeu%%al Ragitixgs such as
; | a6 .St r » fISHERIn8S
SOlutB ggfg’ convséﬁgsbﬁgﬁéf’e%ﬁsgl&g%g %ﬁe@é&%ﬁs? mfalceut |n%alagents’
suspending taggnté e tijckdanmgy agente x@doursie nisedsitynregolatars,c sthbilizers or

tri _etc ), b t0.establ i i fi
osmp g GRS oI RTRRIER Pl HiBRiess o BE e areptprat
admirsttafin HAMEM m&rg\a&t@nf CheRinilehARBWl & SIRFENBS. CSlALke

as daily doses and the Trequency of adm nistration) .
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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Generally, a daily dose of between 0.01 ng/kg of body
wei ght and 0.5 g/ kg of body wei ght of pol ypeptides or
wa@leqorwenssyes according to the invention may beP@F6#2G06/1002350
the prevention and/or treatnment of a viral infection,
dependi ng upon whi ch specific polypeptide, agent,
injectinnc | eTe amlypephdaj@rl dettvatioe | mayiska) prapsres 56 ef esterifey solid

comparo St TP SR, Coarami el sl B ot AR A v

steril® SF&e @alﬁiég o Xt HBR lpYopHaky K@n&nﬂueb%ld‘rgiddglm DaVéIﬁcles are
doses may given as a single admnistration (e.qg.
intendgch o enelifle ylepwsmyt pRsh )inerh hiadormt pusgpRding rpgents, Tibticants,

ﬂavo&%h‘}épﬁ?%e't %rsbﬁre?&(fét}'\?ets'd’festﬁﬂt Dath ggsed may require

nmnis nor € during a day. As an
exanpl e, pol ypepti des accordlng to the invention nmay

be adnmi nistered.as two . nore de endi n on
s dhRlyReplldes of Aerivabies P?‘E?ﬁ ing atmt{}e EO%%%@FV%@%M
orall;mﬂn R 130G MDstbditeCsol@RGH B REsRni6d X:oﬂﬁhﬁhffg offer 7s@iiﬁés or

patient receiving treatnent nmay take a first dose
Suspwm@mgﬁntsg (fancxehple, @nsegosdinfose ghn:osehéo avawi thy quﬂtlon

isotofiy Pl lsh Aot i oapye woufsaft, B dieatbrh D Tplisgter

of soRftoVaRTitd shhRERYdsERpIRhiciBtd @b @thylédedxRY i@hthe kb0 ut
the need to adm nister repeated doses. This invention

provi des a pharmaceutical conposition conprising a

t ' f
AT T 46 BB, Bt B0 Do
compfdRRionEeEnt Compbyitiamcaiiblel for viah adrhﬁmsituatmn mchﬁbcsdhdnﬁmﬁns

the anmount of the polypeptide or derivatjve hereof
such % RIHBUSAPSHIED rgTaBEey tab 19% EP@‘”QB@U@“‘% Orfq*? Such 3

solutﬁ)rﬁgt angP&gc Id sug érﬁﬁ) QWHHﬁs Wetill 16 ﬁh?érﬁ&ﬁpédtgﬁlstraﬁon

erivative 1s an anmount from

1ncludb9ﬂehle(koﬁmong enmlsam,mncsmpmmoﬂsn anot her enbodi nent,

t he anmount of the pol ypeptide or derivative is an
anount from about 0.01 ng to about 250 ng. | n another

errbRdigaBpbptided Cord tBNHtiveE rhire b@oilééﬂeﬂ%t g 8y mammal, for
derlvatlve Is an anount from about 0.1ng to about 60

examypge, humapidtesteck. aetroth prevent infhelicanium PCRRTIRG e

pol ypepti de or derivative is an anount from about 0.1
ng to about 20 ng. This invention provides a process

f OBy meky N éxaflpde, NPlepdptidad of odeRiaiitdsolm 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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conprising conbining a therapeutically effective
anount of a pol ypeptide or derivative thereof
w@ewondiseyg to the invention and a pharmaceuti cedT/¢B2006/002350
acceptabl e vehicle. A "therapeutically effective
anount” is any anount of a pol ypeptide or derivative
then at tsopwfercpdt that hehérapeticalbn effdtole, andent cddhe pobipeptedtd (eos.

ubj e prqvi des preventjon and/or treatnent of a.
sbouf R Sl D BRPBRPLES FRBIterEsh o ALe SUHIFRE ity asitgble
com}‘yc%[tio‘;‘nb Rt &mﬁmﬁhm Wﬁ@&‘éﬁn‘: 1&1@)‘11'6%' aefd solUrRi Bek: ec1éted

har maceut i cal | y acceptable vehicle" as referre

that h@ﬂmdﬁ eixsst.anirich aymi tol @thier ateverihdi freatkmalaria tip nhdmo :Q;leosfuch

neat B REREA P B 0 SioF 2R dfout ] AaPiHigihe B compound
Quirbiael Egitiont Mo DRRARIGN! S e@broxahaelyel S Re b aadn

har naceuti cal corrp03|t|on is inthe formof a

, abouéépmf/kg mornalasabing er Seﬁﬁ!@zﬂﬁrmenﬁn tﬂﬂ@J%ﬁWérlﬁ’@c@mSP@aﬁl Qyer a
peno?lﬁ&ifiﬁ)té)ﬁpg?r}%\ﬁ? 's%? gv\gntamé?ﬁjt ”@’osla{‘ &1 G6 (ﬁﬁﬁh{lgﬂ& dinine

base endihen fmrefinsed ﬂnttethp Ipamsmcoe aﬁbjealovuﬁh hots, md evegjed hamd, until
15 e conp05|t|on i.s,in the formof a creamor the
an agmynistition| qf prolegirining 13 RAssitle) lngeatisats who ﬁiﬂ“ére more than 72

hour§ WP READES s tf@a trfﬁé( dHeSRa bl raRicld RYHYLL 59 r??lgﬁsgﬁpser ke

lubricants, solubilisers, suspending agents,
giveny levetarit hourso’ﬁhﬂ HB/SII'[OI'I ofi titksprefrint dievestion believes that peptides in

{ { t t
acoolfRBes Sl B A DO TR S & TigieoDant Focqnjungtion
W1thf loR €dsY a dduppti@cknd ab] dxfshad rhladid) tAAfhedtUre@intdst For N&ample,
fi ne@i/lgdl vided active pol ypepti de or derivative i

therapapi effagiveemoyets ;ing;@@pt il g of dﬂefr PWitdﬁ\ﬁ@C@@m& toetlhe
1nV61W10n m?¥ Igeg gafeg%g %’40&% on o% é]gl?n ?13 goﬁ éé{ injec Iﬂ?en%lbl ect. The

peptidb acechamg tantle ﬁivéﬁtlcdﬁﬁlay 6(:1 malhet WMQﬁﬁlSt%féd drally. §l@vever,
_.pr ?ferabl contain up to 99% of the active pol ypeptide
1t 15 e ithagthe/eptides argppradipinisteredaialies i ncl ude, for
exanpl e, cal ci um phosphate, magnesi um stearate, talc,
sugars, |actose, dextrin, starch, gelatin, cellulose,

p ohyadcm;dapw with iadbwmeh aslpew afehe invgntveny deraisgrovaded a method
exc Li qui d. vehi cl are used ari.n
of TGN na St Bttt s, TR SRR PEYPLBI-Bphy cPEPHARe

admﬁ!iﬁe‘rﬁigf tb %es@bjé@ffia%b& bPARh trERen&E b 'tP{é%a;BE%h}faQEzFEffe@ﬁv@&rnount
derivati ve can

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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be di ssol ved or suspended in a pharnmaceutically
acceptable liquid vehicle such as water, an organic
w@odoveesg4 a m xture of both or pharnaceuti cal | BCT/GB2006/002350
acceptable oils or fats. The liquid vehicle can
contain other suitable pharnmaceutical additives such
defirged i theufiist, isseand  or dlind s$pfetts of thebiny ¢réiom, to prdem in aced/efsuch
b sweet eners, flavouring agents, suspendi ng agents,
s keni ng agents, colours, viscosity regul ators,
stabilizers or osnp-regul ators. Suitable exanples of
l'i quid vehicles for oral and parenteral adm nistration
i Heg pelepemiides ag slefinedlebgvecway dienised aacntirnicaebialsagents for

ve, I.Iu] 0 ' iV : r '
spro QS o o e CFS: ARk Bl ool LS Ko RO e
fungabhﬁbtlyﬂi;ls @faqilazfrb] mpleﬁgg;ridcmd)ihg Mgl cngataﬁlﬁhﬂ%cﬁl, of cgreal crops,
gl ycols) and their derivatives, and oils (e.qg.
fungﬁi%@@f%ﬂ%nwfé&&%a@% ipptatthelight aachiaway oyldeyr gf grapes.
parenteral adm nistration, the vehicle can also be an
oily ester such as ethyl oleate and isopropyl
ny Exaples . of Sfumgall epddigsuivwhicte vhgdee sgracudturmlyf uhpontant fungal

infefioih [ipEerarthle i DIRHD: A Ton R i orterd DB enides ggeording
to 1ROFRERidn RBS EANAD BretahQUENRNBHeRY WRIGR BN b8 lin@pfdently

pharmaceutical |y acceptable propellant. Liquid .
selegiedhr frateud | EOUIC oAPBELIRE owd:-wWHirehivka; e Biceinid;e Leptoshaeria;
| ut i oNsS,0r. spensi ons can utiliz by for. . ..
ot 8 PR TS EPLPOMoRRr ks e Guignardia

Pseidotérapspbichlagc alantinik;’ a@00MRE; aad @atldgoul Br lajdition, further
subcut aneous, intracerebral  or

exaippies gt agept B mRoteal mgeiriuds Bormeripia sapeppd dechilobus
sppsl i bierRl, MncBl SRR A002%, oA BBl e sop. ingludes

M. gtisawe of adm nistration using sterile water, saline, or
ot her appropriate sterile injectable nmedium Vehicles
are intended to include necessary and inert binders,

SUSRE NI EpRARNhEy HeltNeli Gkt ahl GNAMT $RESs suffering from a
sweet eners, preservatives, dyes, and coati ngs.

fungb by pestist adertion. devkiNest parson wdk eppiesigtettbatt precipe famulasion
an be adm nistere rally int formof.a sterile

and @3fhef St Bl MiHepf Bo ficBlisth W MG bRRToRLBP spEidta. e

typeSofSan tiehigd ABe Rl dffdint @reaidPlagd aROAHEBeab@bf fi€at @bquired (for
gl ucose to nmake the solution isotonic), bile salts,

instzgcR ey agEts i hsinglsrmrmtanayrbaaradied, to (s teptad)alnegagral an
0 | r . _
oo LGN SR EARGRSI O s SR 5 gous o0
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
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The pol ypeptides can al so be adm nistered orally
either inliquid or solid conposition form
w@0vpoaissd ons suitable for oral adm ni strati onPCTICBR@E/002350
solid forms, such as pills, capsules, granules,
tabl.ets, and powders, and liquid fornms, such as
condsiohs o fivpuapleufos dimhsiexﬂileqqreﬁwdlﬂﬁ Usfern éilibcﬁaon)Fdﬁmo three
useful for parenter adni i on incl sterile
appliGHons i BAL DoemanSi ?}niﬁ' -day dnﬁeﬂ\zﬂﬁfea’ﬁ% /e dicfievesHaat S
regmféalfupﬁe%rﬂﬁ% fatd ﬁngmafhays& sUPYerRGt A AR mﬁsﬁrﬁy iApHved
, for exanple, human, livestock ets,
by inpoeneating némisies aacddng tec ter mvngtlorB}ntWatge &Jd@ndnﬁbhi Mz
ol ypeptides or derivatives in accordance with the
“fvention may be used to prevent Candida infections.

When this is the case t he nmedi canent may be fornul at ed
as a creamand it be used in the formof a

pe%wentwh%dyalﬁﬁd ﬂw th?d?olmﬁéweaccg@uggpt@ (e Baentign may
vat
atso BEBUYRLA Mol b ARRAGOY oy Bt § Sy oot or
othertxhies Fer inbﬁnc:eam aﬂﬁﬁomatdi admrﬁ]rstenngyhéapo]fypepmﬂleat@d mieat
. L and it may befg.plled tq the ffected ar ea

animghar planh, they, Mg\ beopsed {0y ¢gf S5 %ﬁ?ﬁ@@ WPt pRTEYER %rtfeat
fungﬂ%g)‘b"i“a' Y&&t LohtAaEaL8ance with the i nventl on may be

used to pr event or treat malaria. Wien used to prevent

infectionthen it is preferred that a therapeutically

of RSO At dspedt St HRSRermtfroor Wpang oo

treatil] & flifga® ahdjok qhbﬁstcwﬂeﬁﬁmhﬂl&ﬂ co ?ﬁs@g avRligy afi dBjedt dtya
a cream lotion or aerosol It wi preci at ed

surfac i n?ﬁéﬂh@fﬁ@f with gp amghncel apelypaptide ﬁw@rdlpg &/ thetfirgly second
or ’chtlrr(lieaast of &Eﬁé ﬁl rr1]t1 Qhatci)é] %ff%&% Ifo; %Al {1}? o {@%Ht%% %]%Reﬁlth of

CONSI St I nt'r avenous
ﬁmgp@{mg{mdu@u ni ne | nto a patient. The Ioad| ng dose is
approxi mately 15ng/ kg qui ni ne base in about | Or/kg
normal saline or 5 %dextrose, and is injected into
th ' r .
S S T R R S S
coatihp enrfhcel ws @ljectsttbatt dre rqtmmneé e be rasqxtnb; As tlisowssed dbdieunsiny

and .ever.y 8. hou unt i m ni str.ati on of. or.al )
of st Rr e hgumg advantee Bk L Ak stitineal BlinBhEL end o
additlén, also antiviral and antibacterial. Accordingly, the polypeptide will have a

solut:

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.
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hours of intravenous treatnment, the dose may be
reduced to about 5.6 ng base per kg given every 8
whowr®0058he i nventor of the present invention PE/GBY@S/002350

that peptides in accordance with the invention may be

used either on their own, or in conjunction with, or

asThke polypémitestard partiedady usgfulnfiraorting bmatateiuls and objects

egi mes.. For exanple, therapeutically effective, .

and dgghen Taidp B oo gt PR, RO B P BE s of g gals
can B Rrti YRR H8blefRYic BeQuadBie ful sl fraiRt Hal 05 QfchaHtaPNes

to b einjected in to the subject. The péeptide
a substratsr hr rggowth. tBiemiisvielst (e@n callgecos andyothestbiplogical polymers)

agm ni stered orall However, it | referred. t hat, the
may R Wil W W e hi gD oA SRy ey PR i ey
substhfidllyecon@Hsk Ru@shietepiblst he i nvention, there is

provi ded a nethod of preventing and/or treating a

fungal and/or protist infection, conprising

ad ni r i t uhj.act_ in..n . .

¢ nohS sEbEebte) Raf (R Bl Wl RR] S ARbRA T &
requidled itvabd wBepti Furaimsguiee ahe putysstidesiahaly decosedi irg rhadical

.the invention. The nethod agccording to. the fourt
enviroamepts- bhe PHRPFIIdEhIRE e MagH ©nRcs oskipl ﬁ@mseg??@ngh%)h@ay
b L G S Cal P L CRORHL WM F pieiflne HERRRCS
well ap fhreatre atadld abéh Alpofsuainventdrspradievs thel pofl yeptidesswitldre useful
to i alsod$e. Eroble in plants inportant to horticulture
O PRy eré@?'%%‘?nce e. Therefore the formul ations of

pepti des di scussed above may be adapted for

application to plants. Thus according to a fifth
 aSBbe pobpeptidesimuohs Fomulsied atp Sobiions dadcleanieg Abigcisfand
surf£5.§ i tﬂl&gnc%,r el SRy B aaro{ﬂfﬂeq %J)ns?i@lfgn ot %ﬁ?stié)lggical solutions

I'ntection of” a KlaRfs conprising applyrng’a
(for @empepd 4 densdadef iy siolvgidaesdlinext , second or third

aspects of the invention to a plant in need of such

treatnment. The pol ypeptides as defined above may be

u S - . . .

ang pRZe Pl AR SIIRIIPUA SRR RIS T BisRTention
adhens éal comtattr asesf lfeged, thefpeptidesnsccofdind &mtthes pentdsn are very

i.ncl udi fungal contanj nation of cereal crops, fungal
wsefi s i ies BFIOROSEap GUPGP shREIS e R GTRR Ghobaing WORAY
bioldPidaU8Mnafio 9r apes. Exanpl es of fungal species, which

cause agriculturally inportant funga

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.
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infections (for exanple in plants), and which may be
treated by the peptides according to the invention may
w0 p@ndsspr ef erred Asconycetes, which may be PCT/GB2006/002350
i ndependently selected froma group consisting of:-
Erls phe; Puccinia; Leptoshaeria; Thanatephorus;
eleuedr pelypeptiden pehading 1 atbmpaer&mnAlatee tighly apositively
ar di u ospar t 0
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preve’mg gtoﬁmh b bvall Yalegpass cafrﬁm@wﬁglprmtmd metemPlet 3 yel Figuge 3 and
and Cochi |l ohus sp nost _preferably

4, clqug ﬂaﬁaﬂeﬁ)@%wsﬂ the Rﬂlﬂ?e@iﬂﬁ@dn wﬁ@ﬁ%@ﬁ it thy ﬁwepﬂ%m adheee
toa r%%ll%r(ifstﬁ@ereﬂ_%rﬂ% falséj V&%p%u %l‘z{%eﬁ ebiBudly gaﬁte@{if%h the

speci es ‘su fer ron1a proti st

biomhﬂ&ﬁeldtdly(ﬂactlée-smglyc@didﬁ)e(mm)y\aﬂd coapqm: kmsat e that

preci se fornul ati on and dosage for agricultural or

horticultural use will depend on the peptide used, the

t yﬂ%fe?ibli"c@%né 6ERE 8Bject (l;lesu?ﬂaécemgfr b8 b@t@fedbﬁ?@& ﬁf&p@ﬁh‘i’g an

al so the 'scal e of treat requi red (f i nst ance nany
aqueanssr ggutom at Snr@bmppllampHnmd mlpeeajuner’@d th@ spigd polypeptides

t_ of the

sccolh L o P myeBOR T B PRt Hge P ) HREBH fiop, for

suffiflet ltime t&QAMBE inhobiisdhCoPaRbRIoa bft 4 8hitathe qhaﬂtﬁﬁ@)f ahe
t he pol ypeptide admi nistered either directly onto the

polypsiptides tor the surfeee thearod qrfo allew; yiheiantt Epente éﬁﬂﬂ e fumgps or
Sxanple 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

Iants suc esticj des, weedki | s etg.
B P TR snbodBBR oS Sl BECSL P amieipe| 4 SyEcisRly
conc%ﬁc{/ f'](ﬂk Sf taopcﬁ?;ﬂ{%)ﬁgé al:&ﬁ@lngltb 9ht SRMEEM 1p-¥l)re£ar}gél, grfld

ora I nfies Early I'n the season ) _
contd?jt&zﬂownth tizo| dbjdd toehe beateh fdri @ duitable iperied of tpee. Hog ekﬂled

M O e R .
concbitfioh] &Mhis WALl taepéddr &@tlﬂaopirh@lﬂ&ﬂ SI§pdPivie IRinpRERd 2Rl the

14-day intervals. The inventor believes that such
fungpsep pm@stftg rbeptre@t@n e élewt@t:@ab@ng gbatedrdipr jggample, the object

e SARBLSTT A RSB LhRAY WP SOREL e bty nt

left fob %bﬂtqg%inu@| & aMBusm°dt FeNewing exposure to the polypeptide, the

object may be washed, for example, in a suitable buffer, such as, PBS. It may be

proti

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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The inventor has realised that the pol ypeptides

according to the invention may al so be put to a nunber
w@BooahbEs4 ant i m crobi al uses (whether in a clipPtTaB2006/002350

context or otherwi se). For instance, in addition to

adm ni stering the polypeptides to a patient, animal or

pllantne entbexdimeny, the lesaday be aoate dayrdisgmesblaivhs ¢h¢.ewdrs for

f d/
one Qs AGhpsoh R dn o Bon; o, GhgnbToBplak conteppation is

obv1a@éd3‘ﬁe@&g fheMRINEOH QfedPragY ealkd NEha deRbvéd &Rich s Fackage.
fungal and/or protist contam nation conprising coating

Accogdinglyj ‘é)ctlensrrnjabs preftacated with élwpqlmﬁp@de and/pthmay ba packaged

a_po cCcor. e first
in a By RGuRERE 5P RoRESS e tfe ot Phisy Wil e PEEBRicRlreguces
the hkéliﬁdoﬂ@f @fﬁlrigfaeit@é&lbﬁﬁln tHeQwbhtherh nfavfd)@buraﬂﬁle%e Bérhdt 318 is
It will be appreciated that the pol ypeptide may be
beingswemi cul arly useful for coating surfaces or objects
that are required to be aseptic. As discussed above,
many of the pol ypepti des have the advantage that they
arﬁltanhﬁ\fdmgzﬁllens anty [heotepsitedlgmtloinnomddddiiyobasisaferoseveral
ntiviral ant i bact er Accordingly, the |
montg% oy FEPE Y Tl ok 2 va@sb%qk §udh tg5Re lgrﬁOMWP&VSB pight. When

this 1§ft1flce EdseH gﬁcﬁﬁﬁﬁgﬁé’ QBaﬁlngLQ}»r{‘ﬂféqgﬁs (U%?th‘: I?ﬁﬁ'TREﬁan@ér preferably

di scusse re det bel ow, pol ypepti des are
use oditfheepalppeptides i 1o washf whﬁ&na,ndﬂ]aalguﬁtmlgbgdv@hfﬂ&hkel@ood

or n ods The ti des be
of a el Socusiirgooef e isgr ouirb wiilf B o G Wi or
the 1 DeR@ SaanPhateBRh Tt i§béiHAkoRSH andUed3h&BoveriiBHY. cal
device, and for which it may be inportant to prevent a

fungal or protist contamn nation that may | ead to any

ecﬁotﬁel} éIIrl]bO%l gﬁ %lpe len; Ibgs ogxte C\%ardl%}{ C\? ich is
(} to o}

nmay bé coa accor € SI X h aspec

consﬁah&y wamem thereyt el udaldearmﬁsds ebtinacfor legMaple, more than one
cat heters, stents, wound healing_dressi

day, seyital ée&wwk or §ng# aenth pipmare: Ssei @f P\&%S@&&%}Wses have
a higtP Rk Sof T ein%% rg’ %ﬁ dlag tRANAEH éﬁcysﬁf %1s fQEe, the

oat | ng ects an evi ces nade
polypdpﬁdefmayrhe Bead gtalcoa:trth«p tents |b@fore @nis afmtnmed dreei affsech b @nated

of.. bi 0 |aIs rticul ar . emat i
tens Bk 215900 evr g apo Pb Futeahay piiull BhefonarGring whle
the 1éhs%ybéhg%%h fo?%u&f@éﬁéﬁﬁed%bﬁ@&t&fﬂrﬁé s (e.g. collagens
and ot her bi ol ogi cal pol yners)
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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may be used to surface artificial joints.
Alternatively certain inplants may substantially
W@ o09piodEses such bi omaterials. The pol ypepti des P&EHGB2006/002350
used to coat surfaces in environnents that are
required to be aseptic. For instance the polypetides
secombyr thirduespetioff thethvemionefov usoana niedicaiitent fivltygating b desgal
may b .Lised to keep hospital wards clean. They may be
and/‘iicééﬂﬁ"‘?bn Ef%%n surfaces of equipnent (e.g. operating
tables) in operating theatres as well as theatre walls
and floors. The inventors believe the polypeptides
whgdntsheapablefaflinereasingphe biwlegieal iaciiviyy phpejepentides, deriwatives

| ypepti des be fornul at ed J.nt 0..s0l utd ons far
or afitogBF Rt asihe Ll it GPHABEE SiBhe aREh Y@y, e of
mear¥ Far mthnté)&suel Agéts HRMinGtadelis ieRbreglicia bl S@hUbdlPstptides,

_(for exanple as a constituent of physiological
dem@aww)ang&gaﬁw Altgnativelpstor 42 additien). fieqh agsals yrspiopgase the
hatfif, BEROARERRES illatl8, LOKBILARS OORKG O pRoiEtion in o
biolaical verstemys érulexamplicheyy hirueading ntusiown 60 thel hgolgpeptides,

.strongly to an article or surface used in a biological
derivaHxeRAT3B2l0BPCSi | | be appreciated that the above |i st

of objects and surfaces to which the pol ypeptides
according to the invention nay be applied is not
ekiizausvantar. hierfoghert healjishepepei dewerampolypeptides or agents

admnistered to any,.surface,,which j t
sccoffie B Tt Py Bt St R Sl R BESTRR S e g
rang@ 8 RSN ROpFoRS! TBeBSnAdttARkiRstE S(as SN aR §irdl 4 b&terial
seat, or the toilet itself. In a preferred enbodi nent,

infeqtieas/pesitypingtipefds Femngxaseple.nt| mae dei prefaaradnie eatua ifengal or
. . ) ) f '

ool RO RARTAR | BIRBREEE D GAEATY RERSES oy

one cftht fiest, setbnd; ofralkiasaspbamspel bd & pblgpéptideuhdepdndenitly selected

coating surfaces_and objects to prevent growth of .
fromy p giauI: LPBY ML amuwgnaw 19r o MY L14. %i%%v% 4 Wil be

B e oD Rl PR R R SRt s e
different funrgahgeprofistdnfetigmsnt surfaces, ie. glass (cover

slips), glass previously coated with the

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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bi omat eri al Pol y(l acti de-co-glycolide) (PL&G), and
contact |enses. Preferably, coating of the object or
wa@ 7 aesssmay be carried out by preparing an agReDGB82006/002350

solution at an appropriate pH and tenperature for the

sai d pol ypeptides according to the invention. The

object or surface is exposed to the said solution for
sufficient time to allow i mobilisation or absorption

of a suitable quantity of the pol ypeptides to the

S Uﬁ@ﬁ&yﬁéﬂ)ﬁﬁ@@ fnflbgled, & depVatdits ol ﬁieeiﬂ{'erftﬂoﬁ@eﬂr@séﬁt bﬂoducts

the fungus or protist. In a preferred enbodi nent of
that mvey sdvantagempsbic be ofxprdseed hy dnelogisal aelbsuffhierdfenst the present

oncentr at e sol ution,.of a tlde accrdln t
vl R aRb PR e br BRaP el HRERlE, R0 SR b ine «
polypdpitigs,t dedrivatde 60atBedeCdccardiil foahe irfesdcordd of HitdBsypedihof

skilled technician will appreciate how t 0 make a

thellb‘(ﬁln?%ptl de solution of the required concentration, as
this will depend on the particul ar polypeptide being
used and the fungus or protist to be treated, and the
S que&‘IEEdhﬂicTE@jc acidd ectording teR@mihth, aspée of lhecmvention ey be

in the solutlo onprising about 40pV
seleqitd . | BB PAT I 6T 350 I, Koot e g st
SEQboHY 206, s’gol |@§fcﬁgct§)(p‘§{éhra€gt§?ccﬁ£h%) pol gpeptlﬁﬁ 58
ob ect may be wasShed, for exanple, I1nh a suitab
(cttcgnaaatogtcttc‘sqtﬂgtaasqtt@%acgt@ttcm)xy be ré&§@ red tdD eave tHNe59

 CapiangeCidr s e ool i neaPut T 884D No.so
(cttcg@tsgbug&a}dca&&@ggalah&fagtaaség@dt@&cgwgét@c gagataﬁéua@ﬁc iee
, 1S ready for use. Accor to a seventh

tgct%%%@mt%gtcﬁécmm@fﬁﬂﬁﬁWaﬁﬁ@@apﬁdﬁﬁ@ﬁtg@'@ﬁt@t&a&ﬁﬁc&@ﬁmgc

uectyfi3, SHQIPIS oR B ePapohEAHA bR RER . SO

ID Nowe (l‘?g'g@‘naaaﬂ’ég@gﬂa@a\dgﬁg@ﬁggtggcgmltg@gtahabgﬁggtggy rSEE eéDAf0.63
the contact | ens prevents fug%&gQ and/or?protls

(tgg%%@%ﬁaﬁcgﬁg%gw%awcgtﬁ% reBQl (1B | Noohr dtgergarat
secl B oelel Do R Lk, (TR0 T 2P PRt anac
ttattefttatcgtaaeta‘d:g‘gaaangﬂtattttﬁ;n di sposeSEQf) in whilzh case, No.66
fun tlst ont am t efore t
(ol legStncBlitspiea B fine ooV RRA | E-fiRigetete
tcttaaacgtcttactcgtaaacgtggtcttaaa), SEQ ID No.68 (cgtactcgtaaacgtggtegtegtactegt
aaacgtggtcgt), SEQ ID  No.69 (cttcgtaaacgtaaacgicitcttcgtaaacgtaaacgtctt
), 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.

47



Accordingly, the lens ny be pre-treated with the
pol ypepti de and/ or may be packaged in a sol ution
w@onradessng t he pol ypepti de. The | ens coated waTiGBR®6/002350
pol ypepti de reduces the likelihood of a funga
infection in the user than may occur while the contact
| dbsvill bebpipregiatet that, Alueeto madundahyy imtheegeactiayodee a nucleic
r epeat edl n dall basi s for_. several nt hs or
acid spghsnice ThafoofdaREn WA e AT TIRHEEY 4HY ST Ao LY PErIFOhe
sequétl€{c. B 158 0he A g%mr h?bﬁ g‘e?e§) hRoham aacoaeﬁ Eﬂ&‘)%é H8olypeptide,
coatl g ont l'en beforé first use)
derivatiief @r aifalogua dleeredt mmcqudmw@ewtth dless fifsh seeoml watbhd aspect of
h solutions, will significantly reduce the |ikelihood of
¢iyep{ifhal or protist infection of the user occurring
whi | e the lens is being worn, or the Iens being
contanmi nated while it is belng stored and washed

oviéill it apprasiadetbthab polypeisifleredarivatives andranalpgpetprccaring
to theXd %%gﬁc% \)'(f'?@‘esc?e Y per ! o(}gh (ﬁeﬁ% LeNSe aQ&&M‘é&%@ Byn t&!l‘&ques

gye tor e
1nvoltfh1gnc@]mﬁ1r dexyression esfahudikdy sicida sd@ekce@ ren!emhﬂg Butip ﬁliidlecnﬂes
ers of such, contact, | enses, a high risk of

Suchdwb@%?fr?g hglay expgessiograrg peticalarly sp ff m use inyvhic
the tfnéeﬂﬁg uglgsﬁfec{shﬁ ARl ?ﬁ?@éfp‘tﬂ@s MRYivRGVSEA 41dRal a]?é“?equlred

fore it Is uséd. Use of such a coat ed
over h@ndongddlpegpeéat | y reduce the |ikelihood of a fungal or
protist infection occurring while the lens is being
worn for such extended periods of tinme. In a preferred

empRell JRHdingBtoC nfif hspleBNSS 1he Fe&RhERvBAtdh Mere is provided a
pol ypepti de according to the invention, and. where

nucleago peidpreieanes astonding tautley previgws epect At fhesigyentiogrfor use as a
med; n?r|5|ng the pol ypeptide. It will be appreciated
]f agents that increase the activity of pol ypeptides
or derivatives or anal ogues according to the invention
nﬁg be used to "indirectly" increase the activity of
R

cqsging je pr icluenth depsclabeipds PEvidedass g nuFiﬁy% acid, for
the p?eg)%%ﬂh%g n{gﬁlcﬁﬁleﬁ'ﬂ 2 {rgatﬁ%gfﬁﬁlg?lfanwb? k&l‘é?fﬁ?ﬁéc‘ﬁ@n there

rovi an agent cap I ncr aS|ng t he
blologlcal activity of a pol ypeptide, derivative or

e accaording to_t first,s cond or
‘Hﬂ%gl letre Al omay direffy 32; %D AR R e P%$ 4 P}éaf’f @Cld
sequéhdce.u N8 hudeR/ 01 REMrce indyirefetdt®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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Agents capabl e of increasing the biological activity
of pol ypeptides, derivatives or anal ogues according to
wao b@7iensent i on may achi eve their effect by a neeiyeB2wb/002350
nmeans. For instance, such agents nmay increase the
expressi on of such pol ypeptides, derivatives or
the ve&ttﬁlaﬁ@ wesmbianenud¢ic weiiyndleuld imtepies mtmt)he gsporhe afegeld
i ncrease the half-life of gh

|
In ebrati e 60 deiegTes el el e e Raon (68 B
homoﬁ)&gﬁsok&gfnﬁﬁiatl&ibsir@ Nesitddle. € RABRhBinaktyveders eagi 1§ comprise

rnover of the pol ypeptides, derivatives or
DNA andihg furessnesthas mayhsnisert assalsctble mpskers 1y the Flosime #rackss
several pol ypeptides or agents according to the
I nvention may be conbined and used to prevent or treat

a THeQBsbninge vettof ungallsoofurthér0ddngirise a promoter or regulator to
i nfections/contam nations (as well as viral and

contrjepxpeassign of Hreeene aneAvisit ani nati ons). For exanple, it
may be preferred to treat a fungal or protist
i nfection/contani nation with a conbi nati on of
pafheparididasd acsdesudl ngyt(butamy mn@smﬂy} he ohe,rwhich becomes

incorpTaeRdn denPIN SEraRLEdnT F Dgg T e SORRGBHeA s
may N%Ztablwags%nwlleaaﬂl tmﬁﬁ%ﬂuc’doh d@' dehetRQIIP PRYdefddad@hter

rent conbinations of pol ypeptides can be
cells (inewhitio careereguittiaor oft expeassion fif theevwbjekmgs lbegpquiredte.g twith

e S5 B SASHTR b B RRRLL 1 01 885855 s

be deﬂfgﬁ(\!@m £296utt iebld sekieRt tratk Rirngfiorc oNdiffetentited ﬁellsrm the
y use as, Or in conjunction wth,

subjept bgteg \epiede. Wihendhis it fee prsey freplofion of aﬁ&ﬂreésg‘éhf%ayrl%?yless
unpo?tﬁrétl‘t%%?uﬁea g}&%esgfoﬁso? %NX 61@cuflé)63gﬁ§t§@~§en 118 t2AGb Il Aells

€8 %ana agen to mninse or
die oP kB eRiredsiipahb pavteip I(1déa1$'tw1gancth£ tequired thietapewtt:, effeot has been

exanple, in tissue culture work, either to suppl enent,
achie¥ed}t o repl ace anti biotics and ot her

antifungal /antiprotist agents i addition, the

pol ypepti des may be used as sel ective agents as

dLAgmﬂﬁ&ncsagentnmyqnoeﬂanbésnwkmwa@dwgah@dﬁ1prﬁﬁlﬁived
in cult rdi medl

with%p‘y 158 in aayle& mgéapg tﬁ%{l%%elf gcla molecule may

be irE@lin)ka%ﬂ Rithin @“&bbéb%lea&ahﬂﬁtpa@tuﬁé I fltebnHRigHIS, a ailled’ nucleic
nd pol ypeptide may be added _to the nedia,
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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which is particularly active against a second fungus.
A simlar nmethod could be used for diagnosing

w@emviostsss The pol ypepti des, anal ogues, or der i REL/GB2®6/002350

of the invention represent products that my
advant ageously be expressed by biol ogical cells.
THexbddiments hef fireedwshtiom wealitnoon bal Aothpr desctibsd, by veay of

ninth aspect, a nuclej ¢ acid_ sequyence,_encodi
exanplq fgrgwlﬁzj@,fera%ieitﬁ; s omngg%@r%@% éndi’éslaﬁwnn‘@ "t he
first, second or third aspects of the invention.
Preferred nucleic acids according to the ninth aspect
Figuod 1tshews typaerl inoass repyctiensinl date edd filentmatels ehgrthepeptide was
>950/consi sting of: SEQ I D No. 56
(’Blt‘lf‘tggt aaacttcgtaaacgtcttctt), SEQ ID No.57
(cgtcttactc ‘gtaaacgtggtcttaaa), SEQ ID No. 58
(cttcgtaaacgtcttcttcttcgt aaacttc%t aaacgtcttctt), SEQ
Figurq® phpveaypical HPLC data and illustrates that the peptide was >95% purity;
(caat ctact gaagaacttcgtgttcgtcttgctagtcatcttcgtaaacttcg
taaacgtcttctt), SEQ ID No. 60
Figuf€ Bt Klgktgdtésc Phekdn ahagohndont Acgiuaadatact tdnsaxogiich hed thegn
at ctt caaaaacqt,

treatachlor §bmiy 06 AOBVHO T Grhigh baskesa rathesitedavith begddisian g
a cy%t tntﬁlgge%i?gé %%%&%t ag%?és%ﬁtcﬁgfatﬁ&g (Pashd Gt %teg,afn):lud%Qan

overfightisogk SrZRhItRBY asdis@isséd mtHxahdplg3;aaact t cgt aaacgt ctt ct
t), SEQ ID No. 62
(t ggcgt aaat ggcgt aaacgt t ggt ggt ggcgt aaat ggcgt aaacgtt ggt g

igud 4 iRl M5 RBver slips (BG I iously coated with th
Fie R S S Oealrp (B st oty oy it e

biom3tefial PoNgladdidel¢gglygoladeat(PLGA), which had been treated for 15min
with %gﬁ%é(a}?[ﬂaﬁ? vtﬁlglg]gggéfbtgég %}%g?%}sgg gvtit%aaaﬁggrggcteﬁtt tta)g)’, hseirzlc\%va!lsged
4 tini(e%,t%%l%lggigg%ﬁ 9l aaAHR L GALABBAA PBAL A Hidcussel i B 6ar|1dD

8
actt cgtaaacgt ctt cgt aaactt cgt aaacgt ), SEQ
No. 67 (cgtcttactcgtaaacgtgg

Lot t tcttact t tctt , . SEQ.] D No. 68..

riout € SuoRe8R SIRGbE 0 ERRR RSO B S
peptigng ﬁl&gé%g ggttﬁél%@érﬁ@ﬁcm ¢AY Cblis Hanaed tiaR PMstlotiun and
peptidey anddBA aelbinaubatest with Plpsmedm. cyasheth angd fheayptide adfedas

disca%é .S&%ﬁlﬂge .71

& élglg <L,g ‘aaacgt t ggcgt aaat ggcgt t ggcgt aaacgt t ggcgt aa
a), SEQ ID No.72 (M}4)
(t ggcgt aaat ggcgt aaacgt t ggt ggt ggcgt aaat ggcgt aaacgtt ggt g
g), SEQ ID No.73 (MJ7)
(tttcgtaaatttcgtaaacgttttttttttcgtaaatttcgtaaacgtttttt
t), SEQ ID No.74 (MJ O :
(ttacgtaaattacgtaaacgtttattattacgtaaattacgtaaacgtttatt
a), and SEQ ID No.75 (MJ 14)
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(tggcgt aaat ggcgt aaacgtttattattacgt aaattacgtaaacgtttatt
a). Preferred nucleic acids further include those
waevorespendi ng DNA nol ecul es encodi ng any pr ef BCT/682006/002350
pol ypepti des according to the invention.It will be
ggﬁreci ated that, due to redundancy in the genetic
EXA S a nucl ei ¢ acid sequence in accordance with the
invention may vary fromthe naturally occurring
S €0 Al oF, genes) . pr.oyi di a
c QIR Gathted b B BP G Blog RGP U B iRl
and alshentipiotisactiotpotisslgeeptidedadcbiing tosthe iBREAGME T adbhiitHof
spect, of the invention. It wl| be appreciated that
the P@éﬁﬁ%}éﬁ% e destedergaipat p pwmbsh gt é%fﬁfff@‘ﬁdg@gla@ééméleﬁd angl 4)
and phgtf‘s_té O 2h& Bﬁ.egﬁ .thifti@ﬁ,oﬁ‘l%E?(Pl/&lt&giﬁ%ﬁ%isé%tgcri B ability of

adm ni stered by techniques 1nvolving ce
the paypentislss nadibrentocl eiretyacf shirfeqs doc esngrie adhtagt ke, glass

ecul es.. Syc t hods of cel | ular expressipn are
and siGER dafiep oyt e ol e dFaSie) il Brephgrovent
fungal bEprRAESWohtnBhdtRat S of the pol ypeptides, derivatives
and anal ogues are required over a prolonged peri od.

Thus according to a tenth aspect of the present
Pe ti('hﬁgventi on there is provided a nucleic acid sequence
~PUCRcor di ng to the previous aspect of the invention for

uPepadesdinthuligapdEPeptifeL icdidifig tothRNndng¥ e HvBredsitassd in
there_is provided use of the nucleic acid, for the
lyophylsed aform dremaf 2 neemearriHt speplier r EhltaBigscencendaniversidy oof
o Dot . e ) . Cabl .
s B B D llee s Mk e S0, Y gL AR o
knowrthe btandard ¢cectinseey evideh areyavpilsfie fatsyythesisiag Pd¥tides, once an
. sequence. The_nucl eic acid sequence may further .
anming A0 SraEiEhes s BRESM e A B0 15T NUGREREH M PtRgicgby addition
f an BERANGHAY ahll L RERIHIOWercy s | |6
o B B Rt e RS SIS, SaREh G TRRE, froup.
Small gsotiteneimeptide wore wEighed éc sterilenBypehdorf éxtsapbefoteeaddition

orsullL AT b 5 TR IO le®h aP B8R oS SDhSR R PO avest AL s B
aliqusi@l I's with the nucleic acid nolecul e. Reconbi nant

vectors may al so include other functional elenents.
For instance,

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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reconmbi nant vectors can be designed such that the
vector will autononously replicate in the cell. In
wao hiog/oeEse el enents that induce nucleic acid PCT/GB2006/002350
replication may be required in the reconbi nant vector.
Al ternatively, the reconbi nant vector may be desi gned
antifisigah dit Alnphvtecdcor BanAmphterachi Mamt obtathedi Eroac lmvitrogen or
l.ecul e .integrates into the genonme of a cell. In this
Melfgéégb%ﬁtepﬁsrc aci d sequences, which favour targeted
integration (e.g. by honol ogous reconbi nation) are
desirabl e. Reconbi nant vectors nmay al so conprise DNA
cothemgpfides welertest Were:-nay be used as sel ect abl e
markers in the cloning process. The reconbi nant vector
may al so further conprise a pronoter or regulator to
caomy r 0|M@4NW$§{WMQ{WWWK}@VRKE§WW(SEQQD-N6W§,
nucl ei c acid nol ecul e may (but not necessarily) be

orf@) whMEH Opddbik RERELi (REQWD BRaBpfande| | s of

t he:. { @6t 4Dy : | | @ € [
e e R L L D

genetically nodified daughter cells (in which case
regul ati on of expression in the subject be N
r ekl Lasitas gt thepepidss ap cirgie OHhABHISH fed AT W S ganisms:-
gene activators). Alternatively, the delivery system
may be designed to favour unstable or transient

1) AspergiédsoimegatonAB19dichhee eoli¢ctivr dirgis NGPF136fhe subj ect

bej. [ eat en t.hiis Jjs the case, regul ati on of
2) C‘@Séﬁ%%%{%ﬁs ﬁgﬁg(ﬁ .%1§§°I?tﬁjportant because expression of
3) FiksBEubNpp B8RS tdlntcaMsblatejt op when the transformed cells
die or stoa@exp(e55|ng the protein (ideally when the

4) Fusetjuinrsen 6pHefpéqal iselaédf ect has been achieved). A
: S)A?z%'r%izug¥er§%§g§m\}m&?#gﬁa[@v' de the nucleic acid nol ecul e

e su it being incorporated in a
6) Asperdilis nigen (clinishldpslete) t he nucl eic acid nol ecul e may be
Incorporated within a |jiposone or virus particle, i
7) Staphydadesers i gusa Oxfandetrainy, hnck is aaséf?l’dla??o‘[eg"éﬁ‘il% stralp yed in
inserted into a subject's cells by a suitable neans,
Mlcég%fﬁ%i rect endocytotic uptake. The nucleic acid
nol ecule may be transferred to the cells of a subject

to bpe treated, by transfection, .infection,..

i SRS PG on Al o5 (STt e e PPy fontrol. A
susp@Rtdnl 8f bachDOFRALAHRNbn aﬁﬁfogﬁéﬁ@"@b@th AN ShasnRied o ke

ballistic transfection wt
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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coated gold particles, |iposones containing the
nucl eic acid nolecule, viral vectors (e.g. adenovirus)

war@7oe®ss of providing direct nucleic acid upPeRkReB2006/002350

(e.g. endocytosis) by application of the nucleic acid
nol ecul e directly. Enbodi nents of the invention wl|l
now be further described, by way of exanple only, with

&gﬁgmﬁe to th(% fggl(ﬁliégmlf? SExa{&ﬁglgand flﬁqur es Iﬂ]&hf%c
azlbz(,@z%i stlyﬂ@a&ﬁﬁnﬁ hale ﬁﬁ‘cﬁ 1H§&ﬁﬁrgefoi’@§dpe> gg%l‘ ?’HMgtal’us adt for

Figure 2 shovvs typi cal HPLC data an ates
Fusarhen spepvasdex Wi sf@8% purity; Figure 3 illustrates

Johnson and Johnson Acuvue contact | enses, which had

been treated for 15mn with 40nM G N p (vvhi ch 'had been

SYULhgigh sed W hiyeh b laddividrOResl afeC Y585 NBciRBLAURA the
having a fluorescent tag), then washed 4 times,

Aspey gidl anchFusanivey grangread @8&1(4$ hrspBhe MiGSwastalien esthedawest
cover .slips

g, B SATRRG pcFIUE ol LhASLE S5 8RR Bkt b
withkaidm@frees taitroPol y( | acti de- co- gl ycol i de) (PLGA), whi ch
had been treated for 15mn with 40mM G NI p (which had
been synthesised with a fluorescent tag), then washed

Tablé 2L AR Fundal ehreld iR GeliegVer Ni ght soak in 25m PBS as

drscussed In Exanple 37 and Figure 5 illustrates
i nhi bition of hepatocyte invasion by Plasnodi um spp
P ot ad g +i1 Anc conrdinn +t A tha | onvn Lron f o

?Z;“ glelclusU nE'EE;'t EEQV\A ;\ﬁw Tsl%t)drumj\ggd”(é)wti E@U:’é% |
(B) cells |ngy i iy , :
pepti de added g?tgi?cggﬁqssex?l n Exa ng\@?@iwgﬁ@#ﬂgﬂ

i nvent or c rMI(biilpcglmla nunber of pxperinents to

oot i A tha ~Ant £, nmal ﬁhf‘lJl SO ‘nnt_l_nrn J ct
St

C. "a{é’ﬁ"\zﬁ‘ é@ﬁ : |LolorICﬁ'§lept| des ackbr di ng “totthe i hventi8n.

rrg’% JViTy of the polypeptides was tested] agai nst—a
er of different fungi (Exanples 1 and 4) and
ﬁmagats;s Exanmp0@ 2 and 5).2.3n additi® the inwdotor

A tha ahi |l ity nL ha J_unonf| da to _adharal
= LS4 AT TOCT O

IVCOLI o U U.Dllll.r TTC |U L v § )
F”S“f‘&’"am?z#g% y of23urfades, fof exapi g‘ﬁscont act | énses,

Surf acC coat ed h tThe Di ter| al
Fusa?ﬂg?i%&@g@7 qcey WMd 94.@

(E ] and therebly prevent fungal proti st
Aspeegifluaterreat | on. 1.25 >40 >4O >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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Pepti des Peptides (including pol ypeptides according to
the invention) were obtained in |yophilised formfrom
w@2@onmssci al supplier (Al taBi osci ence, UniverBCT/gBoG06/002350
Bi rm ngham), and were produced at 5 micronole scale.
The skilled technician will know the standard
58891 €hd actqsu‘esof thhlpnepn@ses augiristngl io thatr they ntchewies psitye against
ong no aci d sequence has been made

F““‘&V%lslpﬁ aélagﬂinf‘té?ﬁ??’r% W RBre protected by addition of

an acetyl group, and the C-term nals were protected by
addition of an am de group. Small quantities of
Concluspgmi de were wei ghed in sterile Eppendorf tubes,

ot nE oBdeid, R hed e AR Sedlaf ol fo W

inverlidhegd| gHowie Itcg mlhv@ fan’@ﬁllﬂgald esivigs Iaoadditions Cbuhghslir@ﬁr some
desor pt [ on nmass spectrometry using. a Finni gian LASERVAT
antibaeiermal Mgty t iSn‘ialS‘bfPf?SPiltg Herhds Muaisy paficgarly potent agamst

AspelF L foblefin D ANR RS AU, M Nal R lBEE, TRE KR Pigiacs
(MU W e MATNIAKY hiededs aCGhivee, betveillsshophasidungal ammtyu3| ng 0.1%
TFA and 0.1% TFA / 80% acetonitrile as solvents, or
for some peptides an ACE C 8 Reverse Phase col umm,

: Q b yents.
Exalﬁyle:%ga@x ngtgsl/fsnxgtstggt@% gﬁmg a/irle Fﬂatﬁg a%*i&%@%g% or Mance

| i "bug @s@gﬁmn@ﬁgwapmreema@amst ﬁtsetsompmltes pi shigoal isejptes
of A Rhgaepisne el el Bnld PR Brocste, o SRS were

AcarfRih o B8 SpdifpHagh O (426 UREl SeVls €ors Uhe Istreh asd aﬁbtﬂﬂiﬁﬁggsused
sol uti on 00nmM Serial dilutions of each test ti de

Huglgsr B. $rlehungian; (&@%)w@ﬁnﬁoén%p%ﬁhmgenm%dw t lens
|
SN IS GER B0 LOURTR, P AHABEEE bl ppion

Ageﬂtﬁkl‘ﬁfeﬁioﬁtdr e45: ZDBe-zpem iAdesthumdeba pelyphager Ros stfdin vidgdused
throwghggt;{kgﬁmdpq%%( Y Dahg (3%1 d %5%& an unplﬂ)hshed 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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(iii) MU 14 - WRKWRKRLLLRKLRKRLL (SEQ I D NO. 26).

Initial testing of the peptides was carried out
wa@gairnetsss he foll owi ng organisns: - 1) PCT/GB2006/002350

Aspergil l usfum gatus AF293 (culture collection strain

NCPF7367) 2) Candi da al bi cans 6862 (clinical isolate)

3) (i1Bus aviti i -SRKEBRER LI ¢ RKILRIER LLISE &) ND) 8)Farshr i um

( QRon; Ao R RRRIEE R TR B R e

i solate) 7) Staphylococcus aureus (Oxford strain,
which is a standard reference strain used in MC
testing) TheTIbble | stpcofiffeptidesst ed with each
of the peptides as a control A suspen5| on of each
organi smin an appr oprvlaﬁJ glgmgfmth medi um was added to
the dilutions ¢gf—the—pep rnordgr to give
concentration ranmg M IANM for each of the
pepti des, and $4- M025 2O flor4iamphotericin B.
Fungal strains[we jes e NIRPM ;nmedia. RPM is
st andar d RoswelH—Fark—Merbit+al—tHast+Hut e nedi um
(Morton, H C., [(1MVORW suNRy |of20&dmmerci al |y
Avai l abl e Ti ssyepnmyliiyre¢ Madi q. dq7 Vit ro 6: 89-108).
aureus was tested-TT—TSOSEnsitest brot | sosentitest
.S a.s di um,u rrany hospi t al

MIT{E%HFWHE@( }‘ya‘qm%o i U qnﬁfantra 18%)% BII ffusi on net hod.

MATIDE gl e ebiadd dloghditOondnehiiohlxM) so avail abl e
in broth for Cw73, for ‘the bacterial broth dilution

NRaggbgﬁcwpﬁéﬁg&\N@@_Ba&mtow Both the NCCLS met hods
guot ed are the standard mnet hods. The final inoculumfor
aureus was 5x 10 cfu/m . The final inoculumfor C

Condlidibicans was 2 xI B cfu/ni. The final inoculumfor

us m gatus_ and f rium.s
1 Betoing TN an s be gkt &@? N B8 bt patippotst
actlv%?f ESink NAEPR RN MIAT &hE NART gJaHeH ShyrnéliaY Sﬂdn%moeba
rains read after 48 hrs. The M C was taken as the
polyplegestMU 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
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drug or conpound concentration that caused >80%
reduction in growh conpared with a drug free control.
waairmodss Antifungal effect of peptides From AaEbG82@6/002350
it will be seen that peptide MM is the nost active of:
the peptides tested having activity against all four
at a suitaigja lterspeatues(foresteple 31 ) dorsmflcienrtiné (fgt yxangdeRfotrs)

S. aur eus.. ra ositive bacterium. Peptide MM i
to allgh i ol GRS s PRFLE nibiy O fBirEitbits® the
surfasbdeedrower activity against Aspergillus terreus,

which is known to be resistant to various antifungal

drugs. MJ O and MJ 14 al so showed anti fungal
activity, albeit to a | esser extend than MM4. However,

M BE kbl AR RIS PR R G ke B MSlobitsed
on a Biénitdridl BHothsr dubkes! BRYinPérRoBbRIREA A i radahthislabelled form

Fusarium spp than agai nst Asper% Il us spp. Concl usion
of thel¥IN] podnaned Biompedigalg Qldhass iRy Aethdd stockselution of this

T e P e

well&8t b bact&r ﬂn?ércgﬁ&t%' Yhd IhviestoRd #8n Pife& RiversTSRAtbSQs M th&e
particul arly potent against Aspergillus fum gatus,

peptids pehugiohs, tbesei tpirg: di)dloBusar andcmson Meovet hentagsdpasestedi)

(MJ O and . MJ 14)..are | ess activ bu ti.l .show .
bare s ST 1 1Dy eoerng) Skl Pt bt e B
Poly@idtider Rt g15éolids) | PLIGA:Of coariat istiass ThBvidest b OFRSFUNGS Lu,

were screened against the trophozoites of clinical
Departa¢rd 08 BhysicsAbarversitinoé Bdanspesterisi ng a microtitre plate

assay procedure. The organi snms were Acant hanbeba

pol yphaga. (see for details on the strain and

melfied QLonbMidms}ﬁdzhoodHugm e, nith ik t}éé peptivigt smutlio‘as, {h20faderials

A conparison o rogen peroxi de contact |ens
Wered?%ﬁ%ﬁéc%ﬂ%ﬂlegyﬁ%sé% PsladBe R IoHsP Bgral g tnaterials were then

i m t- .
exan80 S AR P AORBRy (AT B S o SO v iAE Rk kcope
fittedisedth t &irGugmeud 5@02e2 s filtely . sefheandt tlwi mesnéts welegieratded by

i sol at from an unpubl i shed case of .acantha a
photRGRBEY.chie AL VER D88 " GHO TReL808 1 | 3 PEY. 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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Use of the mcrotitre plate assay enabl ed the

determ nation of the m ni num anoebaci dal trophozoite
we@oeceassat i on (MATC), which is the m ni num anpebas@aloo23so

trophozoite concentration (ng/m)= | owest

concentration killing the trophozoite challenge ( 1 X

1(Reférrmlgcto &hgmremh ¢herne a]ﬂem]nmwhrgiadsi dovey slipsa@ii)z oi taver slips

DreviEY U AEEH B 3%%@9%@%@#“% g2 rEb PLOR) SaneH Yoo
been Ccpéﬁgeﬁn c{rai 519 chtltﬁ J; 614 (RRRAZRIE BSed Ef}ﬂh&ﬁs\éﬁ di g a
or kil of po

I ng about 5 ul'ation. The val ues may
fluorésbent the), tradvisheds4 It]ﬁmts idcludingemoseraight sonls irf 25mUBBSI Tihe

tinekill exper nts,t tudy th i,pet
level gf M?ﬁéﬁﬁ@)égva@: q'ﬂe?rﬁ%d e aﬁ SRS lﬂ&ﬂ@ éf'rlgﬁoé%qpev@f ganaples
after hdh Mddn AoER ¢ f)\pse%n th@lt 'tﬂe W of

A RREE (R D N
FRKFRKRFFFRRFRKRFF (SEQ I'D No. 15) . (i11)
fluor¢seideKi InbRAERIIRE ol SER)Y! dfieN@ng of ﬂamwas(hes,) smstlmg that the

s AL, (5200 DADS, oDl dy oy g

Canohrﬁtbéf,adow FigftAlRReFO Wit aCRREBeuretine tising OMNICHifn setting.
m n| num anpoebaci dal trophozoite concentration ( M NR

= recorded as a M TC was not observed Concl usi on

oA FLIRL Pl e b Brpseen ol et
retalﬂ\/bﬂiﬁlaﬁ méi/emﬂ\aﬂplmlnbaj eyhmhﬁvmgaﬂmagj tshgg‘ﬁs'eﬁgathe polypeptide

phaga. . MJ 7, and MJ 14 showed od activit
is su&glap IOt Cputingg VIS SHTL 5\(Bh ag%wgs}n?ﬁigves%@e% Bigughcin

partlélﬁ%xg\,l\ggé' RAcO%erBes WP EGId & ¥1bsd: b nﬁ%ﬂﬁ&_r&axw&ﬁﬁ&() of the

antiprotist activity wt
polyfieptidp (ereSumabp e fgtheir lmgmsugfhcajwab eschnihphfluorescence was

ntjf naI/an rotist p sPoI epti.des »
Cleafg'c?flé}bi? H ol D Sivel I G MO, Qg ET BB S

gufdely. ces prone to contam nation with fungi or protists.

Exanples of such nedi cal devices include |enses,

catheters, stents, wound heal ing dressings and

ntraceptive de
Conc1isions?“ P vi ces.

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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The pol ypetides may al so be applied to surfaces in
nmedi cal environnents, including surfaces of equi pnent

wo or07/0686584 N operating theatres. The inventors PET/GB2006/002350

i nvention have shown that the pol ypeptides according
to the invention adhere to contact |enses, glass and
t oEadly ¢feibess Reduireptides inraceordansieomith ghei invention@a¢ derived from

[ f.ac arried.out. b r epar | a ..
o BBk S ARG WP O B It Bt PR fgeoten
E. Inexdilifdig cd€0pdlypaitidans appidipd repest, Bl CHRPriSXBAPRER motifs.
H7.4) for the specific polypeptide. A surface is then
The g% Jhishrates therarpriee DPEEY thaf BRdem AeRegistigigeordance with the
: {&IRE l.e.37..C) sufficient tinme
mve]zf or éeggfgn%ﬁg(a%ﬁﬁlggéls tagtléﬁ% P%vaglfc I?rrtrsr'obi lisation or
-absorption of a suitable quantity of the pol ypeptide

Examplet4re Asitifhned Rffies@Qioaink® a nasibeMuifiesi t he peptides
according to the i1nyention could be 1 mobilised on a
The gvsnigr crpandedrthe vk condeieddn Expmpleny dit tsptingopn skprded

Hbrafy O RS Bty et 1 Sy i oo et By B IR 5 e
to futthéredviabritepodly papidesn asrdpnepaite dhd mvERHn. Theke2xPafiments
aliquots were inserted in to the wells of a 24-well
Wererﬁogg%cg?‘fﬂsér}g %ﬁﬁﬁ?ﬁ?@ﬁ g2l §08616S | aced sever al
Mt Riav-@dSsdldni a p@gse pepti de sol utions, these being:
(i) Johnson amg Johnson Acuvue contact |enses; (ii)
baresaglaswleveFSL);ps; or (iii) coverslips previously
coated. wth the bi,omaterial Poly(lactide-co-glycolide)
(P%’é&?m@osé)%”d%s@%gs provi ded by Prof Jian Lu,
Depasak-i@ndolfi 4RFBaj;cs, University of Manchester).
After incubation at 200C for 15 mn in the peptide
sofliperEtus fugaims 2 &HPE);dnder e renoved, and t hen washed

bycRl 88 E%)ZIAa?LF{de) PBS. The materials were then

exam ned orescence m croscopy (using an 4 ynpus
1X70 inverting mcroscope fitted with a Chrona 35002v2

P T S L s
Servick BR). 'g/llqktpég%ﬂhéssj%%nﬁéﬂtg Joheq u'bgﬁg ahfﬂ%l% oa%Ocu“ft‘a?é( collection

_overni 25n  PBS. eve
strairf NGEFE3¢eationakColbstion efiPahoganee B @ubli¢ Healttaldboratory,

Mycc\)é@ gg%lslg%g%glag éﬁg]%rg{o(r)? ?v?ﬁjdg R%g ,elril\élagtséo%sr/]n, aé]lgstﬁ@&og}gﬁo Sll\{e

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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Referring to Figure 3, there are shown Johnson and
Johnson Acuvue contact | enses, which had been treated
wo 20070805840 with 40nM A Np (i.e. MU O, (whi chP¢EHGBR@®6/002350
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SEQ ID NO.34

HRKHRKRHHHRKHRKRHH

20 >40

40

10 | >40

>40

MU_20

SEQ ID NO.86

PRKPRKRPPPRKPRKRPP

>40 | >40

>40

>40 | >40

>40

GIN 34

SEQ ID NO.11

WRKWRKRWWLRKLRKRLL

1.25 | 0.6

1.256

2.5} 40

10

MU_45

SEQ ID NO.87

WRKWRKRWW

40 40

40

>40 | >40

>40

MU_82

SEQ ID NO.21

LRKLRKRLLRLRKLRKRLLR

25 | 25

25

10 | >40

>40

MU_112

SEQ ID NO.24

LRKLRKRLLLRKLRKRWW

25 | 25

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 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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present invention show antifungal activity against at
| east one, if not two, and if not three, of the six

walpdo7eemsst fungi trains eval uated. | n parti cul BET/GBRI0E/002350

MJ 10, and MJ 114 are particularly effective. One of
t henost active peptides is MJ 4, which is active
and MgHiSnae particalaslycelfstios 6 e Qqeg’il(ﬂetsu $hé nmisy ptelﬁared peptide

MU B SheRERE ol FRLAPAEPB. ARBR RS S g of

peptides $ERA Hh sRRLMAEPIANdES icPeas cafr;si?ﬁa@s BhdeB $8pOE 41-140,
resent invention also show anti proti st acti vi t

Whlcggfaﬂ wetsidec s tdedintiopo{pbe pplyagetides meperdingctal the mwntm, are
, larly effective. It
meffl%ﬁv% re%{h{’ notpeﬁgg?st%agg &%gj& \?n/aegl%g%ﬂruﬁ)ﬁ singly active
agai nst fungi and protists. Each of these pol ypepti des
i.n accordaqﬁg with the invention are derived from

It wilkpbe aiesufishathe prediresdgPobaeridaspd) redaptagdeni ﬁweﬂfg of
f I

WRKARTRET T na8 2800 DARRBEA fiviny WhACE b Mondiie b wnighjt i

baseanUﬁS is Tieffedtiva THid uﬂnstraiteesthathanéanm pepeatsnef ApoBe{.{sy and

. that tand repeat.s .in ccordance t.he invention
cerivgfiesghEBEIRD BEERE BUEHD SR AT HBPUATSV QG agonts.
Exanple 4 - Antifungal Efficacy against a nunber of
fungi The inventor expanded the work conducted in

Tabl% Ig giaﬁ%"mt ldgsgthgfﬁrgémﬁeﬁj 111 g{)@ry of peptides
rom e er apol I poprotein or apol i poprotein
TablES HMI:(E dtaluet for haptides dertwl fiah @pplidoppepiiRles i n
accordance with the invention. These experinments were

PeptideC BEQIMD.Nb. USI Ng T hgedueht®W Ng TUNgal [Sisa]iFSs] FEAISAF| [UOA
ol ani 1( FSl ); Fusariumsol ani 2 (FS2); FRusariunm
olani 3 (FS3); Fusarium sol ani 4 (FS4); |Aspergillus

=h (N (O

tus 203( AF) - _and Candida _al bi r‘::.fnq( PA) | ES1LES

MU_25 | @ Tid poe ] URWRERVWEKNRVERRBMRE | BPi ti sh [Pl i22 el [0

MU_26 L ab@r2NOx.8p | SY RMKEEVWBKNRVASIISNVEKI || us furﬁ gabus 1293>40s| >40

MU_27 PEEQIE NGO .35V al RAVRKRWIRKVERIVRKRERKO! T8 ®B [ 06 |1.25] 5 | 20
(GIN 33)

MU_28 | SEQ ID NO.42| RRWRKRWRKWRWRKRWRK | 0.6 | 0.6 [1.25] 25| 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
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strain NCPF7367 (National Collection of Pathogenic
Fungi Public Health Laboratory, Mycol ogi cal Reference
wo aiwonenses y Myrtl e Road, Kingsdown, Bristol BSRCBEB006/002350
The Candi da al bi cans was a clinical isolate obtained
by standard neans. The nethods used to determ ne the
and thézBy dahorestrafeothat tiehpapaes bievevadfieacysfod @seventiegl and tretiéng
Exanple 1. An 1 C50 of |ess or about 40 mM was taken to
malalaye good antifungal activity Table 4 provides data
for peptides that are derived from apoE. Table 4 -MC
val ues (>80% reducti on) agai nst 6 fungal species of
Methladpti des derived In Table 4 it will be appreciated

Pr eptﬂgggia 8(11 %{ﬂ)ﬁuﬁéi nc%ﬂtt% t Vﬁi}}é ﬁﬁgg%lh ek g ggf feehsi

mos hﬁo@u@&é 'féd%rﬁ@héé’dfe’ﬁz@ptHéﬁghea(MKGS)iﬁif&téd\/Sﬁzrsh/me‘tﬁtw mice
-MJ20) . Pol ypeptides in accordance
whichy rh@é éwpn.qh@@lm by bogst peadiogdbe abHRdangR fAI gaé%?t?vt? §rage

e B 50 0 R RSk S B s

bloocBm%ﬁle Tha][ntxcbﬁuié@ersl wemgﬁrsmn/ éo%nd:th:{muh _ga?ﬁ vpshed deEulbfémp s
erre e as actl .

Modied RoglgMetir GIMEND Mefe vy e dirbeShabe Fis guere

L b 116 ebH e RRRkSoroit
genﬂg@ﬁ@?%ésﬂgisg%ﬁg% fggggniﬂiﬁy?ehfﬂ&gﬁ%sfqgh fall out stl%ée e

countelién d@émncytomatenf t he pol ypepti des according to t he
invention, are ineffective relative to peptides

Sporgrogp diaveltppsny gapor daciat s sel (MGG ERIEED. bfbich Type
Cult MOV, Ni8$asg 067 ANt &Hﬁ&a Ndp}e‘ctmaf icbly b eseRssivBFor P.

nononmer oR ch it i's based 5is jneffective. This
berghdil s;xirwmtesdweéctpmem dererer eqrded s(Sof Aﬁo@ema/wﬂhgnah@b%k

derlv tives .t def | ned
perm G, PRI S0 | RUTYE A FORbaeRgaNe 1Dy apf rgvn onil
confREGS @Httﬁe da af ﬂl@rexp@iﬁlhblﬁe@oimtlteﬁwemj@ﬁse\t&d ffdnti) moapaifes
Tabl e - MC values for peptides derived fro
and ammctﬁm;ﬁdowethnDBlbﬁew Mashiges Eagle NerjunpdD MM tpifrogen,

co BB EENAT M ER PRAT

of Afﬂgghtea%ﬂ M1k Yin 38R EGHHnudd phRasde dfi the 1ﬂi1bit<51€m DMEM
Ifferent fungal strains evaluated. It will be

cont@ippedObafed dalfaerddPEonagice Mugibump\Aster ddurca $ 78€1 theimedium
contgll;gl%zeunagaéﬂeg 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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cl osely resenbl e peptides MJR27 and MJ28 according to
the invention but have had the RKR notifs nodified or
webangedss Exanple 5 - Antinmalarial Efficacy oPCT/GB2006/002350
pepti des according to the invention Experinents were
conducted to illustrate that peptides according to the
Resultfivention are effective at preventing infection of

~cul tured_hepa t .Pl asnodi u or 0zQi f esan
Fig 5\ Hep 80y QBROHLL D8 bk iR S doBakag anlor R 4, el
In adfiffonRl BY4feRkIeAG ANInich &Rl W@ergﬁfeﬁfeﬂawitﬁ/eﬁé%@qgegﬁdes washed

reparation of Plasnodi um Sporozoites; 3-5 y-old ]
usingAcedb halbwes nsedisp Hefut fined ghallangs with & penghein MU4 retained its

...anest hetized, P. berghei (NKB85):infected, SW ss S
ol B e R B EREB G i/ o B L R R bhce
of th@RBUWRARNE& eRibIg AR @aY HeenSlhfd roanasd t@sy oStlei pagasite. This

| and sporozoites were harvested on days 18 to 2 1

g ay’s L
rodenyamede] i widkelyesed|to sirdirehe entryef Mbmgedivge Stodiver; Rchgigy as

in 70% et han i ' I} .
demeaf oo oy s IR DGR LA AR B bl Ll o
othergPlanmi&ling kecieNintdy ligerovoudd be piutilaslly pdé/exted. for 3 min to

renove nosquito debris and sporozoites counted in a

henmocyt onet er. Sporozoite Devel opnent Assay: Hepa 1-6

. = T i t in the
Thesg Sl S IO GRS o AL B Hhalih HEPbe e fn 0
treatmpentrof asilare dndother pheisyindectiopor ozoi t e devel opnent were

seeded (8 x 104 cells/well) in Lab-Tek pernmanox

chanber slides (Nal gene Nunc Corp., Naperville, 11.)

and grown until confluent. On the day of the

experinment, sporozoites were dissected from nosquitoes
and pre-incubated wi th Dul becco's Mdified Eagle

Medi um (DVEM | nvitrogen, Carlsbad, CA) with 1%BSA

alone or with the indicated pol ypeptide at 50 ng/ n

for 1 hr at 28C and plated on cells in the continued

presence of the inhibitor in DVEM containing 10% feta

calf serum (conplete nmedium). After 1 hr at 37C, the
medi um cont ai ni ng unattached sporozoites and

pol ypepti de was renoved and replaced with conplete

medi um 40 hours later the cells were fixed with cold

met hanol and
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exoerythrocytic stages (EEFs) were stained with mAb
2E6 (Tsuji, M, D. Mattei, R S. Nussenzweig, D.
waEeohioonges , and F. Zaval a. 1994. Denonstr at i onP@F/GB2006/002350
heat - shock protein 70 in the sporozoite stage of
mal ari a parasites. Parasitol ogy Research 80: 16-21.)
foll owed by anti-nouse ClAdM&gl obul i n conj ugated to
FITC. The nunber of EEFs in each well were counted
with a 40X objective on a N kon fluorescent
1. U8 6f Q%g%gptid_e,n o0k lA6fiv AN afEloLGe tHaedd cobnpERideSrep8ii€of a
pretreated with the pol ypeptides at 50 /m in o
peptidordsiord fiee 4iHopaien 1Sviphete Freisngacem @HERG receptor binding
. SP ZQi i. e .
S iR A SR SN
treat@boivef. RRapdltaad/ot profisisibtession.nat both MJ O and MA4
inhibit entry off berghei into Hep 1-6 cells. In
addi ti onal experinments in which cells were treated

2. U%Ee%&ofcﬁﬁg ﬁoaflﬁfg?] 21 fereifAHE ?Eptiﬂ% i ngeﬁ%ci Gl HE}?&I&F §{é1§hate

ore enge w P bergher, MM retaine
Protédgbycahi (HSPE) trecepton dinding eegidre of epalippprateigdist apjipohrotein
this conpound may bind the surface of these cells
E. irreversibl y, wth this then later preventing entry of
the parasite. This rodent nodel is widely used to
study the entry of Plasnodiuminto liver; activity as
3. Udermoestlingt tedartyeprsceding staime mhgai yherpeniklet if glerized dipmpfan

Pl asnodi alci parum. (and her . Plas L u ' -
oo BRI PO B R ) BR300
LDLi febéisibd Sihéing ldainaipeddisidtds according to the invention -

may be used in the treatnent of malaria and ot her
protist infections.CLAIMS 1. Use of a pol ypeptide, or

A ' hal®
4. U LA SR i BEREA e PRI Uk RER
two RK®R sty can (HSPG receptor binding region of an

apol i poprotein for the manufacture of a nedi canent for
the prevention or treatnent of a fungal and/or protist

5. UE@&&%%&iﬂg‘to dry ﬂ%aﬁg%ﬁﬂﬂ, Rietetn HeHoWptptid@hiriRed HBndem

peptide Ts dérived from a Heparan Sul phate

dimériepest @ifyS2Q [PHIPS) SEQCEp Nor6; 5IEQIIRgNe. &gorondetvative thereof

apol | poprotei n. B or. apol i poprot.ei 3...Mse accordin
whelg oh B8 BCufing S RRReh 8PP HRnRRBaBee SPHEH b
Argihff®"(R)) Tyrosine (Y), Methionine (M), Isoleucine (I), Phenylalanine (F),
Tryptophan (W), Cysteine (C) or a derivative thereof,

6. Use according to claim 5, wherein the replaced or substituted residue is the first,
second, third, seventh, eighth, ninth, tenth, eleventh, twelfth, sixteenth, seventeenth or
eighteenth residue of the polypeptide.

7. Use according to either claim 5 or claim 6, wherein the at least one amino acid
substitution is an Arginine (R), a Phenylalanine (F) or a Tryptophan (W) residue, or a

derivative thereof.

8. Use according to any preceding claim, wherein the polypeptide has the formula:

63



apol i poprotein B LDL receptor binding domain cluster
B, or froman apolipoprotein E LDL receptor binding

wa@loovaionnssd uster B. 4. Use according to any preR€diGB006/002350

clai m- wherein the pol ypeptide. conprises at |east two
RKR notifs. 5. Use according to any preceding claim

wher ei n{abeBKRalyybhedaitdeRERpyizées a t dodewad) ner
hrrepeat of: SEQ ID No.5; SEQ I D No. 6; SEQ ID No. 7; or a
WheITHR i vati ve thereof wherein at | east one amino acid

a & ¥°esisdH@spefidiEly stlard Reh Mgﬂnfr&,ﬁq )STyI@ﬁha@?}i NW¥thfine (M);

Arginine (R)5 Tyrosine I oni ne , |sol euci ne

Isolepgine (Iunepy aalmer@) (ll‘-ryptop %Q\mecmwm @53’§1119|(Ké digfidine
(H); %st@mgﬁq 'i:,'&’e??t&i‘ereo‘c 6. Use according to claims,
re

aced or substituted residue is the
b & Wi+ ﬁmdqmdmﬂy detticted  frove Ve pinine @) gTydsing I(Yi),fMemﬁmiﬂh M);
el ev eﬁ% I fth, sixteenth, seventeenth or
Isoleggaﬁflg Y Qﬁ@ &rpr@h%{WchH@( Ly, Lysins (K); Cysteine
(C); &C&%Qtéag to either claim5 or claim6, wherein the at
"l'east oné amino acid substitution is an Arginine (R),
¢ & & PhlangephdentiysseleFied drona ATginpteaBhafiyrovihe (€% iMetbjontne @),

Isolegﬁg?K]? %?élp’% er o )’pffp’]i}tﬁB qn[aégg hgf‘glg%ﬁ él?) 1;%111@(1%? eiglfstqgme
(H); mﬁéﬂanﬁ)e{(qi?@lﬁ%iﬂ@dcﬁox{@ delefedRKRx" y* z" } (formula I)

V\/ne rein = is’i ndependent |y selected from

X & ¥ nmmd@e@ﬁzynﬂwle@@drf@m Wrginive: ())oRimesing K ); Metblonins (\6);

Isolef.l ihe g@%&%ﬁ%ﬂ{ r‘@ (@?ﬁq})fl%&/\g? I'l?e c1(n &) gﬁmlegﬁ),(}lﬁ)stldme

(H); di@oeﬁeﬁ(d}) Q‘y&eﬁie (C) |osls|dwkg@d;ndent ly sel ect ed from
i ne ne (Y);. Methionine V\% | sol euci ne
y & )( 7is mﬁmﬂg}%{rﬁe}?@t@é@m TregisinsyRan T pegine (EhidYiediqoime (M);

oS540 410y SHATER Ll U, B S i
(H); CystpinMéChiomm d@eted\/p I sol eucine (1); Phenylal ani ne

t L L e (K
z& é—n “stsiigf %%ng%) f?\%ﬂ eu g%n(e ® J{%iol 3 {‘) )M?)tlhlqné“e (M);
IsoleB8h& (1§ henylalanine (F); Tryptophan (W); Leucine (L); Lysine (K); Histidine
(H); Cysteine (C); or is deleted.

9. Use according to claim 8, 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.

10. Use according to any preceding claim, wherein the polypeptide comprises a repeat
of the peptide apoE;4;.140 (SEQ ID NO. 5) or a variant thereof.

11. Use according to claim 10 wherein the tandem repeat comprises at least two

substitutions independently selected from Tryptophan (W), Arginine (R), Lysine (K),
Tyrosine (Y), or Phenylalanine (F) substitutions.
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X & X' =1is independently selected fromArginine (R);

Tyrosine (Y); Methionine (M; I|soleucine (1);
weh@npb@Bani ne (F); Tryptophan (W, Leuci ne (LPCT/GB2006602350

(K); Histidine (H; dycine (G; Cysteine (Q; or is

deleted; vy & y' = is independently selected from

Arginine (R); Tyrosine (Y); Methionine (M; Isoleucine

I): Pheny] al.ani n F),; _Trypt apha . Leuci.ne (L) .
12. [E%?SQCﬁ%rBtl}g %0 <f_1|'f1 5 lg} &Ire%( M;e}(é&g?eepﬂée\(%iie CQIPriges t%e amino
acid LBt Rs dfifed®by my chel IRIPPB N L34.sel ected from
Arginine (R); Tyrosine (Y); Methionine (M; Isol eucine
(1); Phenylal anine (F); Tryptophan (W, Leucine (L);
sine {K); Hi.stidi H) ; ' (L) ; i .
13. B o B8 ohlB Rl 1 (X% el U, polBBem comprios
repeddObPpgitidd et vstpiidis @8 HEPG srsptopbiadimgddegiomofibpoBri no
acid, which may be independently selected from
Arginine (R); Tyrosine (Y); Methionine (M; Isoleucine
; lal anine: (FMereid " : ; [ (L)

14. 050 oA 18 T Wil 40 BB i B B S g
apolipoprdtdis Baddk dedspfoo bmdingelommimoluster B. at position '"a' in
the peptide of formula I at the N-termnal. 10. Use

according to any preceding claim wherein the

15. PRl ¢4858IHoAE ARGRIdIRES & dfReRt, wikrdidtheRRBlpefde comprises a
apoE141-T49 (SEQ ID NO. 5) or a variant thereof. 11.

repedtof apeBosdien (SEQ 12 Noi. /) a10r whegaipn of Heianhigeel epeat
conprises at |east two substitutions independently
sel ected from Tryptophan (W, Arginine (R, Lysine
16. d€)accdinpsibRgy 0N of €hinkEbawvBereiethé bdlypeptide comprises the
_substitutions.12. Use according to clains 10 or 11
amingrpsidesequenss ap §eNasd iy onsmpQ H250tsh&0 ge-no aci d
sequence as defined by any one SEQID No.s 8 -34. 13.
Use according to any one of claim1l to 9, wherein the
17. (el of pebipeplitdes angurdiag so amgpe@taling clainp épipreentheg onvteehting an
from an, HSPG receptor bindi ng regi on of apoB. 14. Use
Ascogpeefe e cl ai m 13 wherein the pol ypeptide is
derived froma human apoli poprotein B LDL receptor
bi ndi ng donmain cluster B. 15. Use according to either
18. Wdeaifipolypepiideslaacaniing fo aieprsteingelaivofoy pepienties or treating an

infecgf%gfv{lihig n?%lg % esetg}d%fatr]%a Ee?%cg%g%%)%%(sgmgps %c%s&s@mg%f fv}e;‘%zrllus
spp.; Candida spp.; and Fusarium spp..

19. Use of polypeptides according to any preceding claim for preventing or treating a

Sarcodina infection.

20. Use of polypeptides according to any preceding claim for preventing or treating an

infection with Plasmodium spp or Acanthamoeba spp.

21. 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, or a derivative or analogue thereof as defined by

any one of claims 1-16.
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16. Use according to any one of clains 13 -15, wherein

t he pol ypepti de conprises the am no acid sequence as
waledoroedsby any one SEQ ID No.s 36 -55. 17. UseCD{B2006/002350

pol ypepti des. according to any preceding claimfor

preventing or treating an Asconycete infection. 18.

Use of pol ypepti des according to any preceding claim

¢ o b . . . oy
2. & Bl RUE R SR ald Gk ARl SR T Bnliiifon
compAsipg r@iatihg sanspigect &andiueiaces mp . necd riterbos suithuan appunt 9.2

Use, of pol ypepti des accor di to any. precedi ng claim
polypﬂatrde;ﬁcsvr@%a RGO PrecPERE Pf?@ﬂ Aot 5 eidirivng f?rﬁﬁd@es Ppfrevoging
growth®? @i RPbYRRRL | des according to any preceding claim

! }

or preventing or treating an infection wth
Pl asnmodi um spp or Acant hanoeba spp. 21. A nethod of

preyventing.and/ aor. treating a fungal and/or.protist .
23. ARRFERS PeRPeiRB i Arist 2 Vst fu o PA%a 2 B Bl from:
medida Qidvieks, Suhdds,t EdciBdtsest datiRtapestits,alvbindehéLiaki dtessings,

anount of a pol ypeptide, or a derivative or anal ogue

contrgogpiiersf sugsicalan Pyl TaplgCcERAL GG ai s 1- 16. 22. A
met hod of preventing and/or treating a fungal and/or
proti st contam nation conprising coating an object or
24, Aamsthollameoidingweclaiirh 22 eversin tahsuafacand uedted bndathe surface is
pol ypepti de _according to any preceding claimthat is
selectgyl ot Mpspia o PUTfases: OPeistiag dhefiR aufg?t‘&wﬂtcg]?n FUGES #rd
: i . 23. A nmethod according to claim22 wherein
smm&%%%%@?%%t is coated and is selected from nedica
devi ces, |enses, contact |enses, catheters, stents,
wound heal i ng dressings, contraceptives, surgica
i mpl ants and repl acenent joints. 24. A nethod
according to claim?22 wherein a surface is coated and
the surface is selected from hospital ward surfaces,
operating theatre surfaces, kitchen surfaces and
sanitary surfaces. :
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