; e3eww~~$R 6@ "k TWO 02/0838a8 ' \.. PCTIUS02/11s89 METHODS TO I NH BI T \\
VI RAL REPLICATION ,.,.a. [OL ] The invention is directed to peptides thélf‘
are effect] .Jnhibit the replication of infective vir Redgt i | | €.~
i nt er nal C‘&béggéﬁ}%’e& entry site (IRES) initiated 5 ~ transl amwzgrllﬁ or to
inhibit viruses that utilize the La protein in any phase of their life
cycle. The peptides co e wth the La rote| n and inhibit the utilization
of various biochem caM%ﬂOMEQdN&}iBéEI AdCH TN prot ei n required
for a productive virus life cycle. Mre speci f| cally, the invention
i ncl udes non-naturally occurri n%’ﬂ’mmmmﬁmwmw ch have advant ageous -~
properties in such inhibition. Art [02] PCT publication W
* 096/ 1121 MechniealFagldent s of which ar esg,peor porat ed herein by reference

describes nethods to inhibit translation of msssegg RNA at an internal
ri bosone ent r oK tél“l'(ellllR@)lomaﬁsh@C@dt@nenﬂldﬁg@ﬁww tiye QN BEnds to a

protein required lication,
the ol i géﬂﬂlﬂag?ﬂ ?{j‘é‘%ec }Se &’é'ésl ﬁﬂ‘ﬁ{l dilzel mﬁﬁl %8& asegry sﬂe%l{% g;l; H{&F i cation

of san RNAaaf1266h, RHE LR nHRH Vifuses (iR asilizé tmatLaqxdsteam ih any bmsd ettheadife nhi bi t ory
properties. However, as further therein described can also take

the for meytlevdhe peptides apmpetevithibe Faprajein and mhihitghe “B*‘Zatnﬂpé’f VEHYE RNA such
as the seguen e of
! oot A gged sud BRSBTS HraRRl il Wa@é@h’éﬁ%ﬁiﬁﬂ*‘f’%@

signifi C&i%leafma@tspaﬁﬁ&ﬂlytdhleSnuenhmbmbmdys wdn-gpourally ecduirties Baptidegayhick t he

nucl eoti de sequence itself, and its ability to bind an endogenous protein.
The endod@ﬁ@ﬂ%"aﬁF%ﬁ‘é‘i‘srPr?EFrWﬁ ingugh ’Fﬂ@‘tlﬂnnds desi gnat ed hunman La
autoantlgen is bound to the inhibitory ollgonucleotide t hus preventing the

anpi gen' SBM%““E@%%F nding to the MRNA and inhibiting the IRES from

i nteract e ribosone. An 18-amno acid portion of this protein
spanni ng posi t{yens ﬁéﬂ{ 3% tt Pt xh@nté‘Hf@ﬁféh'a&elﬂcé ofaf@wn to

i nhibit viral ﬂPZ& ica ﬁg‘%@%‘&gg{scr/ﬁf ¢ }S %:T publ i cation W99/61613, al so
i ncor por aie@ﬁnb9&efkﬂnbeydéseﬁbessenﬁbodﬁhmlnbﬁ manstation of sxpseenger RBYA @han ent | r e La

t oant had_ b bed b
B0l - Chanternil SbesomsEEie s I P anas SRR Ae S B o BPREIL  ence.
The WC“?@@%&'&‘&%&*}& rdnBi8tidS - AVHARHRG i thd POT 39bl‘i&ﬁbﬁ>ﬂh@6hgdﬁaclb@uc&0tl gen

(LAP) an 02/ U33858 PCT/ US02J11589 ol i gonucl eot.i de descri bed
easl i er idudsignated t‘I-RINA5is ibasedain the idghtifRigtion of aeBNA @fe@ nugleoHdesfFay yest t ed

W99/ 616 ev descri.be U di ng

pi cor navi tiﬂ%ix?‘ﬁJéﬁﬁAﬁ? Eelsge%?"g‘i’sl?é PIOREFUISY dPeI?s ) 1”?%%1?% ﬂYér% E@E& bb(ﬂgirl#sm to
initiate {RADSEALAL takeNh8E6m BevaSious AdANE offairélevad pottiogoofibiseehitRNANd LAP
inhibit this translation, they also inhibit viral. replicati on and ot her

essenti al suahraalhefsﬁmwﬁnﬂ)ﬁgnug@tléé‘h’(ﬁﬁsﬁ%fwhp rY‘ft“h%fs@e ﬁi?dllep?f’rﬁl ons, the LAP
is able rea | | hi s

i nhi bi ti of*® (iie[oélﬁfs ﬁgeﬁfgeéfr*) O?mb@rg% gl}/%‘gb"?s ﬁer SQ? y 0? g%ng{%lagt;%&?éetlogt ed
t @o but emed mHibRerldBonbidvstidet(I-RINA) i thelnlubiebtldﬂ segudriéESsélﬁ iand #s ehility to
translation and thus inhibiting viral 10 re |c 0 %e%) ?ﬂe are
t her ef or ebind @ gndegeneysayeieHy ﬂleregﬁoﬁﬁ‘f”\éﬁ:l?rp li‘ﬂ Eln Y a5¢'ep

mechani sm,af 1 Qtllto%rgfgt%ﬁtlh‘ﬂ nncgostﬁé iﬂﬁﬂ)‘it@rﬁhgohﬁ‘clédﬁﬂ%%ﬁ@?e\[eﬁﬁhg tHee

invention'1s direct am |y of peptides that are useful as antiviral
antigen’s required binding to the mRNA and inhibiting the IRES from interacting with the

ribosome. An 18-amino acid portion of this protein spanning positions 11-28 of the

25 wildtype La autoantigen is shown to inhibit viral replication as described in PCT
publication W099/61613, also incorporated herein by reference. The amino acid sequcnce
of the entire La autoantigen had been previously described by Chambers, J.C., et al.,
J. Biol. Chem. (1988) 253:18043-18061, also incorporated herein by reference. The

mechanism whereby the 18-amino acid binding region of the La antigen (LAP) and the
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agents and as research tools for elucidating the mechani smof viral

i nfection. These 15 peptides inhibit IRES-initiated RNA translation. [06]
Thus, in ct, the invention is directed to peptide <Jo0r mul a
AyMnABnAgﬁéi@%B%sAQAi 0AUA~2AI 3A~aA~5A~6AMA~8 ~1~ and itsﬁggyﬁgt?@a%and/ or
am dated forns thereof, wherein each n is independently O or 1; 20 A", A2,
and A3 are each independently any amno acid;, A4, A 2, and A' are

i ndependeligénnckotidé desaribedcealedr dehibintranslation of xirg RN Ads degrifedin theabyident | y
aromatic an(]'r 9292@%% A5, A, A8, A", and A 6 represent any am no acid; A6,
A9, and Ale g@? i ndependently a basic am no acid or a polar neutral
am no 25 aci djoyhengineBagly @dscstddda admber cTairisesmyludéing picdrhavitusf or m
“racemc form or Dformw th the proviso that sajd peptides dg.not include
LAP and depatitis G vicusuaed others btilize e IRIAPmeshamay toymgtinte fransitgar Syise thees

unless in, isolated an rified form . Loz LORhaG @S A5, A,
A8, A", §R%V6An%ntb?ﬁ18§|°ﬁ%‘gn§gfﬁé{é%?nqufgjﬁhgﬁ th?(')t?%lgﬁﬁgllr%{m am no aci ds and
are nor e rgilRhesridyothatssentisibiial fumotiomsl ,Astdemonstoated incthesei publiagiods, the  V~' O
0210838s8 PCT/ USI 12/ 11s89 [08] Pr ef er abl A~ nd £ re.neutral,

S

; . y, A~ Az and A3 _
pr ef er abllyARvisablerezdityi te catsr prdlsanddbusigan éP@S‘B?’é?oeer@ﬁ? s PabEobi c. [09] 1n

addi ti onal aspggt Sy, fAGoLMERTLAR 8 adhinRE bPPlrkRereEd QbR IR t | RES

initiated transl-ation and/or o t'ions byésqpply_lngt e

i nvent i onLATE phv e eslitydn mhidting REScin#iasddaranslatiomand thusbgmting viralf ected with a
vi rus which, enpl oys | RES | ni tiﬁlte translation. Thﬁ' ifn .entigrg{m [ §dal S¢

dilP ect ed reRjicaiom oese pentidhs pretherpioss USeHY R EEAUNg Y IAH TP & MRS ©

i nfecti onyUsiOBintdAEoPGRl if#&sioaf the invention or pharnaceutical or
veterinary conpositions thereof and is also directed to these '

pharmaceutical or veterinary conpositions. Viral infections of plants can

al so be iDisélosuredf thg Inveatioiept i de of the 10 invention and the peptides and

nucl eoti de sequences encoding themare thus useful in agricultural and
horti cul tural [0t chttesnventiomis direTted tpe famidesf peptidescthat asp bsedid aggntvieth, or

generated from nucl eotide uences. in situ. [10]. Vi . th npl oy | RES
medi at ed atgF%fﬁél“gf“i Wﬁeaéﬂ‘cfo?ﬁﬁ& ?i?“égazwgléeoﬁr’géhaﬁlsaje%fsvwag?ﬁ? ghb?g)lf ?cdes of the
| BYENt | OMhohiifdsliibic INESHiBaBIRNA Budddlioh0 pol i ovirus, rhinovirus, 15
encephal mk/Jocar ditis virus, foot-and-nouth disease virus, hepatitis C virus
(HCV), cl assi d06\i rEhusemene gspeots thetinvantion i diegctedita peptides of thgdormmyla eng
murine | eukem a yirus,,sMhkqeey miyd loegl gt q13vj rsUSLs JROYUS? SBF CONByVi I US,
human i mrunodef | i“é%(s‘if‘ VI\//gr 8‘5%(4—" ‘Fﬁél udi %‘g al \AZqﬁn(‘f‘ I—ﬁV‘S) Pl alrjrtill)a stali

intestine Virugdiffhepalcdahdbtamdatd finigtberesf,i cket paral ysis virus,
Kaposi's sarcoma-associ at ed herpesvirus, hepatitis A virus, (HAV), 20

hepatitis B ( HERgrein eaekam isgagspen y®iards (HPV), influenza virus HAV, Echo
Vipys: A', A% and A’ are each independently any amino acid;

A4, A”, and A'7 are independently acidic amino acids;
A2, A" A" and A'® are independently aromatic amino acids;
A’ s A7, AB, Al ', and A'6 represent any amino acid;
AS, A, and A'® represent independently a basic amino acid or a polar neutral amino
25 acid,;
wherein each of said arﬁino acids may be in the L form, racemic form, or D form
with the proviso that said peptides do not include LAP and do not include homologs of
LAP as they occur in other species unless in isolated and purified form.
[07] Preferably, amino acids A5, A7, A8 Al and A'®are independently neutral,
30 non-aromatic amino acids and are more preferably hydrophobic neutral, non-aromatic .

amino acids.



Coxsacki e virus, hog cholera virus, sw ne vesicular virus, Pesti virus, and
Poty virus. [ 11 J The peptides and/or pol ynucl eoti des encodi ng them can be

suppl ied j ination with other antiviral agents. In pgriicul
a7 PEH A S Ak

conbi nat i e peptides of the invention or their encodi ng nucl eotide
sequences with the |I-RNA described in 25 W96/1 | 211 are particularly
useful . However, other antiyirgl agents na be adm nistered along with the
peptide of thé0§InvEmitrablyoA tAeandetareaeystal preferablyain-yAmatc RIS 3RK8I on

with I-RNA, [12].] not her , aspect, the invention is directed to anti bodies
whi ch ar é"@ﬁ% r%%@ﬁ”%%ﬁ?ﬁﬁ eactive with the peptides of the invention.
These anti bodijgs, A addiGbnsllb@cisNv vesaa is direéted gremethot he inhitfit RES usef ul
“to purify the inhibitory protein of the invention and inassessjng its |evel

in vari ouitipled ireagatian angd/or other sirplfunsHionn By sSupplving thenayentighpertidess 5. 3 WO
02/ 0838, 8 PCT/ ~89 . . -J1 0 t 1 ﬁzﬁg- -he i nvention

| haé/e the%g%'%gg%g%lio% fogﬁ\gkg %%Lsfléﬂgﬁﬁ :&éﬁ a3C/)‘r’h<:auss s‘%@?lggrp Pé)ggm t }:ntétlrﬁtq%q n tissues,

in parti gah&atior. | FiRyinvelltids is dlb@dipepdd td esetiomis td mhébipvioa} ecplizstian spldairkbatc

delivery system for other caonpounds, and, C%\?\BBSi tions fusi ng or otherw se

associ at Vgl niestipe geing ghe nspudesotithg BNention HmEgeteat E Vel dhose specific

5 ~ deli I i j bieal Vet [ 14] The

pept i des\égw'? ﬁgoﬁqsﬁt\i}%’%tgfj%nﬁ“{grggagﬁ E?t%{ﬁ.{)t}{g&%h%acset af orth QI%(F)B(/e wherei n each

am no acicdmipssitibmy. aéirannfeeitbna®f plaotsean efsp he thhibitedrhytthelpepsidelof gfe t he t hree

am no aci.d residu in sition 2 and 3 may,.i ndependent | . present or
ablent . Tﬁ\?é‘é‘o’éﬁ?‘ﬁﬁ’eé’ﬂ’ sppd gpée%@gtsewegfeéregﬁ%@n% Eb%ﬁgkﬂ‘]sgeiﬁﬁ in
general, 4 Exulﬂf%&ltarn_alhpﬁ{m@raﬁe&ﬂeﬁ@w WelbeTuRpliliéshapbeadpliedgesidn, dche ani no

acids in ese positions are not inportant for activity and thus any am no
aci d may gerereteg [fopeducleatidt sequshges imsitu.AZ and A3 are deleted fromthe

peptide. [15] Wdih . one exception o4 \ rtain
enbodi ment s) izﬁi he\?lﬁ'ésﬁ fﬂagcpmgloy u P%egﬁ?%ﬂk%gggg%l%l {g(’g%eﬁsglt%{:lf (ijaggeg A4,
A 2 and Aor (e PeptidABE tHe idvenfion asdlli, Bit afé ncl linfited, to pokovind, rhinogirughe

remai ning positions are less critjcal. %1?6] It is conventi Oﬁg| &’%l?gr,oup
adbno acicasepheloswerditisyinpeopt-gihapnth & aﬁea‘ﬁf"ér]i‘eé’[aﬁ“(’;%. Yy (VY #fvative
subst It Ut AR rGaNRE ARAS Wi AftineR\iGY, Fdnd AGiRE RARERISS B MBI ecul e.
The sinpl'est” Categories are acidi C an asic amno acids. 20 Acidic am no
aci ds havfunglegitdmiy ©ira$) Roge sacophyfrug hogas ahmphbdefidicacevrep(BBént ed in the

2ol d (aspnenamy HIVA 790 BRYR)Bianga Y8H4mestar s deioboHagun Fugans, TB Ehar ge
o BV SR E L B RS e s, RBGASA rATATD am o
20 hepatitis B (HBV), human papilloma virus (HPV), influenza virus HAV, Echo virus,
Coxsackie virus, hog cholera virus, swine vesicular virus, Pesti virus, and Poty virus.

[11]  The peptides and/or polynucleotides encoding them can be supplied in i
combination with other antiviral agents. In particular, combinations of the peptides of the
invention or their encoding nucleotide sequences with the I-RNA described in

25 WO96/11211 are particularly useful. However, other antiviral agents may be administered
along with the peptide of the invention or the peptide of the invention in combination
with [-RNA.

[12] In another aspect, the invention is directed to antibodies which are
specifically immunoreactive with the peptides of the invention. These antibodies,

30 including immunoreactive fragments thereof are useful to purify the inhibitory protein of

the invention and inassessing its level in various pharmaceutical, veterinary and agricultural

compositions.



R) and, to a | esser extent, histidine (his or H. The remaining amno acids
are neutral, but 25 these neutral am no acids can further be

sub-cl assj f.i Lp particular, amno acids containing an stem
can be pls‘éibe?gfa§3r§°’[]he group of "aromatic" am no acids and g{: /ﬁ?{){ipﬁ t?%d in
the naturally occurring amno acids by tryptophan (trp or W, phenyl al ani ne
(phe or F) and tyrosine (tyr or Y). [ 18] Another subgroup of neutral am no
acids are thog@]mmmdmcﬁa B peptiddsiTithe iadentidn. havmﬁerwmtemecam no aci ds by
gl ut am ne }gl n or and asparagi ne (asn or . metj nmes, serine (ser or S)
and t hr epig em@t(aﬂlmassgclanpw Q@rta@élsweéenn.mﬂt ag, l@éﬁreaavgf ﬂa&m@ﬂps eAnde: o t he

presence ory
- 0f “nout r anPig¥Ed o' spetffc ] A9 10 itk chbipitay ankonfiRGiARS by WA 00
nat ural | Mheltmw agsogjativg the peptidis of tlieemmmmmmahuaiateml (vheie s;uecxﬂ); | euci ne
(leu or met hionine (nmet or M and isoleucine (ile or 1). Sonetines

" i Acl udeddW"leﬁfﬁqeﬁF"sd category are cysteine (cys or C) and al anine (ala or
A) and even glycine (gly or ' S~ G. Due to the snall size of these am no

aci ds, %éf.{’f%%ﬁﬁ F@’u@ﬂﬁ%v&ﬁlohydr ophobi ¢ as isol euci ne, valine and

| euci ne. Solre remal ni ng gene-encoded am no acid, proline (pro or
P) is difficu}jtto I t Wﬁ% e

pepti des of t 1e4 ]I ng‘ggﬁ?@@e&f&gﬁnd&ggﬁgx%rﬂ?#@ﬁégﬁﬁﬁg%n&g%%vé anh

t r ansl| at eqthfandifio acidiscttaeictatized aqmdzﬁﬁéibrms nstedi@acieotthsithrge amimwoarid ne t he

am no acid resjdues to those which are e ded by th eni Thus, th
pept i desrasidpes h’cﬂ%&@%&c@m%i‘nﬁﬁ‘b’l‘m&?’ﬁq‘? y EIPH? @gﬁ hesgiagano acid

41@3”) ah Dmost phte .g&(ygryagdgem ﬁ\ﬁ'n?' erferal; i eml§,umy (2,3- d| ap) )

am nobutyr| cPacT Ani g 1sobu yri c aC| sar cosi ne
(sar), osuhstlhltaba:(domd)aed, ¢he ansinb ianids frethege p(tS}tiﬂlﬂS wphe rditampomtant fornetiyity andi

others. These am.no | ds,can e.cl.as s agci di accordi ng
to thei r thUf ARY AEYRNAAC mﬁﬁPeS@pﬁPé'ﬁargfefer & "P’an' ﬁ&gbfg%"glf Cssified
as neutr gkdiael ar or neutral / hydrophobic or neut raI [aromatic. An additional

category I's neutral/small which d§§CI’I bes am no acids containing four
carbons or | efks] [ ¥ith sueagxneeptionoldusean dlso brapruitabpolanin dsetainerpabodiments)

snthetl aII the natl eptide 20 |in y2 e t

st or 1 Dhénehfide 8 Fediitea IS nBYEAGHIE e ARG REARA T BE Sl Bl
COCH2 CﬁKl@'ﬁt%%AHnﬂ”QﬂQSOSaShé ﬁdﬂiaﬁﬁxﬁEb@&ltlvﬁs ﬁ&%ﬁﬁbﬁﬁcd‘!ﬂaans are weII known
I n the art for synthesizing peptide-like nplecules with these isosteric

r epl acenent s. [1613] Itds penventignal &o group dywARsidsaceRrdmnate theie geRemll abl e for the
S ey Esfhortifice So BAIPANAYEU eubfliBNAAh b Inade Fidh e O P | 1

natural |l y occurri occurring amno aci can be enpl oyed
as wel | propeniesof thermodbcniesThdnanWst ca@egmies areLdcihic gmcpb@ﬁteamm amdsodl ment of

ff | 1 i d
b 'L Aobs Epine dsi deve Anbesiin chorgs Apauiegen 28 SAte redpisdaf it on
and s t GutGral f&cbﬁl‘l‘in@rah‘lin@ﬁélﬁﬂw gﬁmﬁ@ a&laftklqu}qamalaspaﬂﬂé aciti e drD) he

conmpounds of forml a speciTi cal excl udes pepti de represented by
La anti gen bi fi]ngSimt bf;bés_ﬁm)llmcm hage RpOSItive ﬁhﬁf%a'al?h)’smﬂﬂl@lp dde has

it el no. B eREeae p S5 asighf p urrn Rl add hgnf (BR oF Rk MACRRE L L

anm no acRryafd, to a lesser extent, histidine (his or H). The remaining amino acids are neutral, but

25 these neutral amino acids can further be sub-classified. In particular, amino acids _
containing an aromatic system can be placed in the group of “aromatic” amino acids and
are typified in the naturally occurring amino acids by tryptophan (trp or W), phenylalanine
(phe or F) and tyrosine (tyr or Y).

[18] Another subgroup of neutral amino acids are those which are polar, typified

30 . in the native amino acids by glutamine (gln or Q) and asparagine (asn or N). Sometimc_:s
serine (ser or S) and threonine (thr or T) are classified in this category as well due to the

presence of OH.



WD 02/ 0838s8 PCT/ US02/ 11s89 sequences in honol ogs of the human LAP,
Preferably these honol ogs are al so excluded fromthe cl ai ned genus, except
when t hese pe[))tides are provided in purified or isolated %&E/H%@yll; t he
cont ext OYOVH ’?F?shary, phar maceutical or agricultural/horticultural 5
conpositions. [25] As used herein, "isolated" refers to a state wherein the
"isolated" material is renoved fromits natural surroundings. It may or may

not be purif i[‘i’lg]S Vmﬁﬁbthérl 4u§cd.t€é§)‘59‘_5f3ﬁeuéﬁyﬁmﬁfo dcRR%ke hOSBwRIch alecigdnyponent s

with which it naturally asSoci ated have been renoved or replaced. Table
1Pept i deiydepphobiel AMendrtiaHiDoEirEEDRMIRYesids AbeeqariEe v (9alos MWKl CHQ QrY

FGQF761 —AK| CHQ EYYF 762 EYYFGDFZ03 Kl E 7 71AALEA
G EVRRER I DN B e AP RS DRI 08 G1e T BT BRIl EYvoD
FrA1AAL i i C) and alanine (ala or A) and even glycine (gly or
SMLEAKWE%EA% %OTEY{(?ZHGD?:B(J)I\)/I f\IEAALE,)AKI CHQ WE ) XENOPLI SLD
- LPTKI CEGEEDicIoRRaSAAl Bk oCHesEaINBEOIES, however, they are not as hydrophobic as

ELEGANSDDADCRI | Kq.EYYF | MOSQUI TOVSKLEASTI RQEYYFGDADROSOPHI LACERAI | RQVEYYFG
DF 10 [ 28Qleqing, yalipgy H#ESof the invention, described by formula (1), it
| s ‘mandat ory @bft o sofd renfish p%\k@n@&lo@ﬁbdjmﬁixﬁrﬂcﬂl?pﬁﬁﬂnd€pro|?ﬁ'¥b &y digfitult

0

enbodi nent s hese am no acids are aspartic and glutamc; preferably A4
and A 2oalassify, bubiticcleady pearral.s aspartic. It is preferred that the

optically pur or either D L is,.Dpr [ Ld 6 WO
02/ 083858 PCTﬁﬂJis( 1A% ?fs‘!?@gf’isﬁfq\[‘? "‘i"%‘?té‘f%‘s'ggﬁ@%ﬂ‘é@%%’e‘ﬁfﬁ%@?’i%‘wﬂﬁi, Al5 and
Ad8 are @4 Ford B miR1AGH6Sequences iiereNshoGrbesbity aionfiné theaindino atidef er r ed

aromati ¢ am no acids are phenyl al ani ne and tyrﬁm ne,. Prefer b‘i%é‘éh 3 and A

4 are tyresidnestodheseavhich argenpdded byythe genenyihasdhe Reptidep maydpclu nPBsi dues
can be rearranged . far.i8x . - h Ai; a:ani ne
S ~ and H{5°€ f%?ais?l% [%—P@B{nﬁ r(g'sallaﬁé?-q@rl r?oa @@@%ﬁg fﬁlggﬁﬁﬁﬁ@rgg?ﬁ%eﬁ%gi ne
or all p{c3utiap), adminobatft adid€4-abayoramigo sobuyrie acid(2ib) sersogive (sd5), of
formula ( 1 ) are less critical than.thgse descrjbed.above.. |n rticular,
hovever, Omithing (prnseiirollife (Gt t-putd %‘EP%IG’Z’%‘aan‘i\gh’ﬁﬁd/ Spghe aﬁglgic_ ani no
981 dS O Al RURic SrEBR REbdng 1O RAihRurBAbhayss ASuAL] Th fatiabf er r ed
att A, but a basic amno acid may al so be substituted. Any of these

posi t i onform® mmaybeiplassifict as oeutralipolag br neutral/hydrephohie prnquirgl/aspmatic 4 &8ar agi ne.
Even less,preferred, although rmgt Lt R g - MV, i on,

is repl a@%ﬁ%‘?ﬂa?f)’?te Jrydsn %gﬁfrf@ﬁgmb‘{}/‘ %?%%ﬁe%g%n Iﬁ}i %E?Srs]cggpdt Bég?ﬁ}%g} Hgﬁggtri ne.
[29] A" pggl A3, when present, are preferably hydrophobic am no acids, nost

preferably | eucine, isoleucine, valine or nethionine, m)}sqte preferaply

| euci ne, i sol B23i nAgewn, beraysy the peptides mayhe made syatigtioally, the ngtive peptide; g As
e hydr I t : : - s }(F\N-ﬂn i ne, or

goyci ne,ﬁ@g’%?g‘?a b yregﬁqg%dl ‘Hgﬁgﬂlﬁé@gf‘%&%&e@g@ﬁcg ycfﬁg{; Sbﬁ%{?@%y al so be a

smal | anCHe-CH: (cis andotrarsy, COGH},IGHE@H)CH ), and 6H,$Qras oepressntative examies; A8 i s

cysteine_but a simlar amno i d .al so be Sti . as serine,

t hr eoni nMeang g Well knowp Wéﬁ%@f??%@y?n%éﬁmﬁﬁ PFP‘&%S]E\% @o%fu"g?gwtggﬁ%ﬁbodi nent s

of the ¢ gggﬁ@fgglﬁgmgﬁg_nul a (1) are peptide 702, peptide 761, and peptide

633. [311% epti de 701 1s also preferred. [32] The_ peptides of t&ehe

c

invention, as[23nt Sbmidarlysiseesynthsticrnethadreara gyailabla fonthesyntesis o

techni ques either.sol.ution o i i i 25
ders'fI o8P ﬁgfﬁ}ptn,we 1,°n1 tﬁ‘egﬁp@gggg@ tﬁ?ﬁ%@lﬁ&??@o* ggagﬁ%%gﬁﬁl m no
aci ds W}iﬁcdﬁﬁ’iﬂ@ﬂﬁh in_b%miwﬂl ' Beltainplqyg&e@wb_llmﬁméicepﬂ@dnmm'd_ iesrlheméoﬁ wepmigdptl:ydes
nmy e oy synt hetic pol ynucl eoti des ic re readi .synt.hesi zed, usi n
coﬁﬂe?‘éi nrryefﬁeémbogbn&tiqymermé ) .mmﬁa saﬁnngs‘?sefféfl ?mgf)m ‘Bﬁla}‘- |a§7 °
suppl enegésﬁﬂe%'in ?ne'xﬁé @&%ﬁ%hta% oufi§ls r%ﬁfétraﬁt_ttb%d”e?i’hdhh&i‘mhﬁs
I'n host cells el o]

i
“expresse er previous operably |1 nked

thus particularly effective.

- 30 [24] The genus described by the compounds of formula (1) specifically excludes
the peptide represented by La antigen binding region (LAP) which is known in the art. -
This peptide has the formula labeled LAP in Table 1 below. Table 1 also sets forth spegciﬁc

muteins of the native LAP which are assigned numbers. It also shows the LAP amino acid
5



30 control sequences to effect expression or using endogenous control
sequences for this purpose. The peptide can be produced in a variety of
cells, i i ng.prokaryotic and eukaryotic cells such as
manmal i an%lgg?/‘fjés}.gﬂ?'he peptides could, if desired, be pr odu%ée/ﬁa?(?gﬁg%eni cally
in animals or plants. 7 WO 02/ 0838s8 PCT/ US02/1.1s89 [33] The peptides of
the invention, however produced, may be supplied in fornms wherein the
N- t er ni nequescesdy hamelygs Of)@eélx@%l&ﬁ anéﬁeyqng hgse homplegs arpalseexdydadnys i s
am dated,. e.g.,,as_the car ] 1 ' ction of
the car biept s et RS hEEH et tnesEppfifucs if fiy ARG YAV, | OF
di al kyl gBiner Pred esraddt vf basrisary, pharmaantiansr agrichrsal/hdridgltural addition to
“derivatizing the Nor Ctermnus, or other reactive groups on the site
chai ns ofcompesipet i de, the ami de |inkages of the peptide itself may be
supstituted by,i;S0S e 2 , » Met hods
) fo$ synt hesi z?t%g SUACSh Sgig%g%-’ plg%?l eglﬂg?goa g% m}gﬁﬁgu@lnegg%slittg%dﬁl?%ﬁ?}ﬁgbart.
10 [35] Thaowbfdrdéts naturdl berroundarpsi frmayegr maysootibe pafipd wben ids ishlaied,
pharmaceuti cal | acceﬁqabl e salts,,. or nﬁy be |ipidated %relbaq'l %cosyl at ed.
[36] The byépilresbsome of the CompenenisaKt WHCh s AT AR8AAGEVERETbr  ani dat ed
forms thereof m)falhgcefdprrml ated into pharnmaceutical or veterinary
conposi tions For Use ih antiviral thera y. Such conpositions appropriate
for peptides may be found in 15 Remni figbsnt s Phar maceutical Sciences, |atest
edition, Mack Publishicggedo., Easton, PAequéieer porated herein by reference.
The conpounds nmay be fornmul ated for oral, transdernal, transnucosal, or
other routes of entry AR may be i APEEASICHQIEYIHGEOEonpositions are
understood in the artygh0 include Q“(?@%} sol uti ons, powders,
syrups, lotions, and 7tO e like. Th@@f%cen S coFr?]aned in such
formul ati ons may inclide a vari et AAMQAIIGHQIQY¥BGQAcI udi ng | i posomes and

surfactants. Approprigte fornmul at} ﬁgﬂz adm ni stration of
peptides will be unde.’%étood by thge@rsﬁl ar@ﬁgér'acg(lf}@?oner. One particularly
favorabl e fornul ati orréencl udes coQRIQEQKQREQIENTYRED th a targeting agent
or an agent, such as e tat protei | i facilitate entry of
coupl ed proteins int j02e| | s. Dosaé@‘imgﬁﬁbgﬁﬁm th the condition of
the subject, the severfijity of virahAIHACICHOIEYWQGD®E 25 j udgnent of the
attending practitioner. The optim zation of formulation and dosage is well
within ordinary skill778f a physi cPA-EAKKHUEQRFGRE as the case may be.
[37] Anong the many pixgr maceut i cal/aetALicIOIEYPREDE) ti ons possible for the

pepti des of the invention are various slowrel ease systens based on
pol ymers which may or632ay not degAMEAKIGIQEYYQ ease the active

i ngredient at an ord d rate or qt e;{”gﬁ .ERZYF @ for providing a
constant supply of tﬁfeﬁpepti de. [%éjtl or a%d% o t%rﬁal application, .
formul ati ons suitabl e63or provi di AALBAKIHQIEMQFGDES f ect ed or potentially
affected plants are em[@ﬁed SUCRL%(S%@@?‘ i nclude 8 :

BOVINE AALEAKICHQIEYYFGDF
XENOPUS LDLDTKICEQIEYYFGDF
RAT AALEAKICHQIEEYYFGDF

C. ELEGANS  DDADQRIIKQLEYYFGNI
MOSQUITO  VSKLEASTIRQEYYFGDA

DROSOPHILA  QERAIIRQVEYYFGDF

10
[26] Inthe compounds of the invention, described by formula (1), it is mandatory

that A%, A" and A'” be acidic amino acids. Preferred embodiments of these amino acids
are aspartic and glutamic; preferably A*and A'? are glutamic and A is aspartic. Itis -

preferred that the optically pure form, either D or L is present in these positions.
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WO 02/ 0838s8 PCTI US02111589 soil treatnment conpositions, sprays, or nore
preci se application to individual plants may be enployed. [39] In addition
to the u conpounds of the invention to treat vir i td,0n i N
ani mal su ?ggl?éssg%r pl ants, the peptides may be used to stﬁédvh?(k@q??gchani sm
of 5 ~viral infection and replication in a |aboratory context. Thus, their
effect on various nodified forms of viral nRNA, for exanple, can be

eval uated i n #2del Itif ploe memdatery that An, Ael A candtAir ere dreralec gnpino@eidsg such

tid i { ext | | . [40] | 11 .of the. ab
ont ext o SxFét thy g ey spaicar Tored Fonbie s A B BRI MY o, o
usi ng t hey886edPRErMIGIAST sk !‘dss typdsittaimdadtfiand at%eire ghasldakes HNewer, 10

"~ included 1n expression systens. The constructiop of expression systems for
a wi de vahdsergsidues pashe rearrangeql suchethat, fasgxanpleody iand/ond a#re phenylalamne

- St oans B URFRS ot R Lt R RRGlhps BT ok Bt i en e

appropri ate f ¢28]varmhevsmiihiiigRhingdadidd inconpounds afdimula () are lessadritisal yeast
cells, insect cells, and the like. The pronpters be constituitive or

A m
i nduci bl éhantthess, degqitbed Rppves dp partienlashowensr ¥ lﬂ@rgfegﬁéahwrﬂ?ﬁéu%sabﬁect to be
treated. , aformﬂﬂpﬁ%gg@&nm%ﬁm edtFl pERPARI ackid! uﬁa%ﬁ%ﬁﬁéa&’i@% d
i ncl ude the netala lronirn pronoter, VI/)aI’I ous Vi ra] -derive prom)ters such as
an SVA0 prefemedat, A'driat b besié aiaino aEitbmey pise bs substiayst ohmy ofithiesepokitioes vi r al

vectors which are especially. convenient.for adm nistration_.to ' | j an
st®j ect s m3y:hereplaped, faough wy kﬁ%}g{eéﬁtggdﬁv%ﬁﬂgrq&l{& &3’ “%SF Bfef?fée&nglﬂg?‘g uch as

adenovi r galenm%a Yithin @E s&g,e%tfmerinvérﬁi%h, N 8&]1 VefenBofiiesdosiBbAOY g1§¢in¥,eCt Or s
as is understood 1n the art. The vectors may be nade to be conditionally
repl i cat iategpireg thrératineomisyrines cel s infected with virus do the vectors

el ves TeRbEL o BIRLANGSBEShEbRrl e LR it g e,

replication a ctron or Th response to

ot her extpéBablyClbRihs MoldatinBWding a mefHoighé)Insst prebdrably Tdu€indSisdleading 6r may
al so contain honol c%&ou§ segﬁceinces for integration of the appropriate

exbr essi omlingsPisferably & enbARGEpresety and Ayeai hirdraphabis b smatlandiare dorgesi gned
to replic n 0.1 h r sm/ﬂ-ﬁg] 5. qdjyide. A
| ar ge nur%érr%p%f g%ﬁ??’ﬁ%ﬁgﬁ\g}’e@%%ﬁ?’ g%&ﬁ %l%?%éheA art’, efe%ﬂ}ﬁ@& !rzlléeqifl gr

exanpl e, B8} flsé BegshMbirhing acRIsuCN as slhniveot surinead tpéceing dreferabhsAbist i on of
CD 34(+) cells, and m xtures of adenoviral vectors with wild 30 type
adenovi r ¥stemgbpt ASIMAlBE AMINRLGIdIMay Also Be prbstBILers SUGHES ARGy FEeQmingy a%ﬁme

conbi nat i 9@% other antiviral agents, including I-RNA which is

descri bed i publication W96/11211 By "I-RNA" is nmeant any nucl eoti de
seguence whi cH36j mRasgticutaelyipréfebed embodififentstod’ thef contpeudds of\ieNOA4 (19 385 8

PCT/ US02/ 11589_endoge, ast .inhj.bitory RNA described therein. A number
of nucl ecPFPH%e g@qﬁ@%@g%iﬁrﬂeﬁl ach minmics are described in the PCT
publi cation. IBjphaubfddricsniasretrled hat the inhibitory affect of the
I-RNA is a function of the nucl eotide sequence (ger se; therefore, the |I-RNA

can be adni ni 482} ed hepepiiges obrbs inventignsasiimentionedahoye) maybampde sSitgickbone

such as the pt i UGl el cids re: I W the The
R craeBhORiC ey Rt The sobitRh R fid Bhase AR Reckfiabd a3 [T
baskbone.undetrd in tHeartas eSconpostl I -iSokiees sluheendoded amipocaeads ngese not be
the naturally occurring_A ut _may al sqQ include nodi Li ed forns

, T (U G Cb
of t hese medsascambinantyi Keromhmagiggaductian of Biept eerbAesmyy PBRICY SY-DEIC t he
native mi)%llﬁﬁtclegﬁ&es which are readily synthesized using commercially available

instrumentation. The coding region, optionally supplemented with a leader sequence to.

effect secretion can then be expressed in host cells either previously operably linked to
30 control sequences to effect expression or using endogenous control sequences for this

purpose. The peptide can be produced in a variety of cells, including prokaryotic and

eukaryotic cells such as yeast and mammalian cells. The peptides could, if desired, be

produced transgenically in animals or plants.
7



10 [43] A nunber of conbi nation conpositions can be fornul ated which are
useful in the nethods of the invention to control viral infection. These

i nclude t Lhation of the invention peptide with |- j,ned
above. Tﬁgsgg@@‘?#;ti on of an expression systemfor the i%??%zﬂﬁ%%pti de in
conbination with I-RNA, the peptide of the invention or an expression
systemtherefor conbined with a different antiviral agent such as 15

acycl ovir, an[3Hti Jdaoeptidesoftheanvestiondewevepraduced. posks sPEgEIndRms

therefor, ,a riho whi ch_t arget i Sl tem

t her ef or ,WIEFGIEHVZ%{{%QVH%W PV??“%?’ @rge\é(ﬁ{n %!)el’ %@%ﬁ’% %efeé z%r??'\l}?s)rflgl agent s.
These antaimiddtéd, -a0eRtife dRboxahtde, beasihedmide obaitikdrint ieanioni dfthet duebaxytibi nat i on
- of I-RNA and the peptide of the inventjon. [4}4] JQ@?till anot her aspect,

t he i nvericiddasifiue with ar alkyl erialkyl aseing-eSudhiplkyl gF diadkyl aming nreferabfy has six

i nor ea&%ﬁoﬁ?o”eﬁ the invention peptides. As noted above, these

" antibodi €s are useful in assessing the concentration of the peptide in
fornul ati ons, [34] wahhddidomranderivaiizigg thedN be@ e¢rmimfs, bhethgrapsdtive graips bhe
invention after adm nistration. As defined.herein, ."antibqdies". or

" i munog|tbsile Ghamsiof the pgpuds, theamife g“lé%&?lo%@e Pﬁ'ﬁ}delﬂégﬁ ,magﬁ’& SPﬁ%mftF% BY+t hat
retain t E%U%G hial @@g@beéﬁ ikd Odli iZimesuedes

r econbi ngﬁﬁslt g?ﬁgégﬁlﬁh&eﬂ%}%ﬁ’bo I es, |t§€%lﬁé3?ﬂ§§'§fiﬂgféﬁgﬁgﬁﬁ orﬁs such
as F" f orpssudoMedphidelsare alsgevedirmtierstond ibthdiads t o t he peptide of the invention

'l -k Lt L. i i fici . | t
o#0bi i ng asdash viEeppidessh BranTErBpn Y TR /Ea PR S MaF el Tel R e
resul ts ofchirsie g@tsa&\iﬁyﬁ%é?pilaited bﬁglymmafﬁqyert hel ess different peptides. A
-fo

binding differential of d, preferably 100-fold and nore . 3

. 0
preferably |, 86} f oThe peptidescif thetinvention, igelufing thecaaylated apd/qragyidateforms

anti bodi es | no cific for t I I - nonocl onal
and reconBrRAnTRgpe GamuleSsuflospa i b er P CorRE R pein, 127 0% he 10
WO 02/ 08§ﬁ$ﬁaﬁ§€xlag§0§dchb@ oSiE6s Pproppiatd foi peptides mgy betfdumdsnwel | - known in
the art. Thus, if desired, for exanple, {hese antPi Qdi.es_could b

hdfrani zeReminglonsRharmagentieal Ssienees, lajsstgdition, Mycky th Coebagim i

i nvention i - i to
ur 1y ¢ nEERfiElegErf B oA, hcTaHRL s R L ol SRR ol Ml e
appear t ardienmcédsal, o bthar routds o€ etsy ot mayl Be miactadc Btandatdocompositions arey nay

br ot o1 n GmdSTHRoR IAMFSSPARGIRG WhictsnCAzpues Salshvns: DY TeRe: BESws ths. or
tissues. JByge THECRARLICES AR ASEORRHATkbA: higRRcWVaslryRifmies! 1 od

target receptors or to conmpounds ich are reactive, for exanple, with cell
s@0f ace pinocludingdiposornesrand safsdaitat Apprapriste forgwlgiiog angrputeshesl ess, as t he

i nvention peptides do ho ta.liver tissu t : e : used
e dol { verPBLREmR RSP ETE e BrRIoPE BY st e hmut R R m
anot her agRgfabledbrrhbl@idnMeREésdupBingd the p?ﬁiﬁie@frit}i Deargetingagémnr pepgdntaacias
delivery systens for additional conpounds. EXAMPLES [49] The fol | owi ng
exanpl es asthe raspeateiaavhich isjablede fagiliats gntry of cquplad Rrpteins pitoicalis 1P9s38°
Preparatign A R, ratl 3. I; : ieng: St ratpgene’ s
Qui kChang10 é"fl{l gg&@‘eﬂcﬁgﬁg%b%géwgg%w%?’? h‘%ﬁ"z‘%@?&‘?ﬂ“ﬁf%ﬁﬁ t@%anges
werse intrjdpeest dMhoatending Pricyifiena DllAe optimizatién bbfofgelntomasd dospgaisivadld by
Dr. Jack Keene, Duke University, North Carolina gCharlr)bers, J.C., et al.,
Proc. Nat Withinosdinaryskill efgyphysictageor VS‘QFQEE%‘-a?i}i@%a.S FRE "Peconbi nant proteins
were expressedrin E khe /B %Rﬁ&)e iR¥rylcBAipeifiens UssiBleltorihe Wi th
0.4 mM I PTG ngTce sﬁgg}et(aﬁ% by ggmf}?gﬁyﬁgﬁt he Iy‘g{ite was

cent ri f ugpeptideLoDBe intentjorf are vadousisinw-edease sys@msThased appelymesswhighmayosat ed

‘wth streptonycin sul.fate (3% final concentr.ation) and centrifuged
above. - TR dbcisRRdEie oies peleest B aga RBHEN L 9 R AR G Bl o5
. Trdgs pH 85 nrchQ&in B cDiEdnt sagifly bi'@e peptafeged onto a DEAE Sephacel col um

equilibrated with Buffer A e flow throu]gh was col | ect ed and separ.ated
a

usi ng FPLC [38] For agricultural application, formulations suitable for providing the peptide

to affected or potentially affected plants are employed. Such compositions may include



“dissolved in

11 WO 02/0838; 8 PCT/ US02/11s89 with a heparin agarose colum and O to 1 M
NaCl gradient. The fractions containing purified La or La nutants were

pool ed a ' zed against Buffer A [51 ] For experinen ' t he
ability or\gog'h@%%%t ide to enter cells, peptides were FIT -ﬁg@gﬁéﬂc}gﬁsi ng

Mol ecul ar Probe's Fl uoReporter(err) FITC protein |abeling kit (F-6434)
according to manufacturer's instruction with a slight nodification.: All the
pept i des soiditreatgyent ¢asposBdNaFYTgYSrIrferd Pragiss 9pphcavan deindividuabplams sdayhehesi s
(http://ww, bi gsyn. com. The peptides were dissolved in 100 mM Tris-HCl, Ph
8.0 at 5 MPIM%and then diluted to 1 my/m using nucl ease free water for

subsequent US?@J‘ i1 adEition toPie asSaBthe cdrpoundd 6f ihe@lentign tol gt preflt | des were
BS, pH 8.0. 10 Exanple 1 Effect of Various Peptides on In

Vi tro Tr dnfsktéan ipranfragjsubjacts peplentsxibe pentisies say heoagd tocdyrthe mechansmef | .
Vical (1992). 66..286- . sm A, ' |Zfd: Wi nd in vitro
“transcri B'zr }%%Cﬁlogg%g%%kc%l& anég%se. oésﬁcén{e?gggl@rsr @gg%%ﬁﬁ\;ﬁ B%sﬁri fied

usi ng phanedifiehfopme bovim] eRINAG for@RarhplS, @anctekvilated &t b péll-fite systenPdr ' UTR, a
clone of the 5° UTR of poli ovirusqpﬁiDas,, S., et al.; J. Virol. ( 1994)

68: 7200- *2H gulfureyMeans fos 4ping suchpaptides IRAPGSE CAREXtE AR KM wi t h T7 RNA

pol ynerase in P ' | &Qﬁ] ed
RNA was. puri f[?ée']g ﬁé?‘ﬁg? ia? v%%ﬁ&\!?ﬂggg@%%g rﬁt%g(%ﬁg%ttre}gg?ﬁﬁgﬂk’glce S

wer e gr ovadniinmisteredaisaigehesercodmgmuniein aegiseeitheahdmmdkiterad 20nakel] BOUZBERL )

sggpl enmented with 10%fetal boyjne serum La cel | Is){sat S were gnre«? ared

adOpr evi dodpdeddacxprepon yyetsmsy J hegpnsijuctionp-gxpresgigu systemstor adyide,y roc.
Natl. Ac 8£-ho§tlféens 01 unkiSrs®od iR i1%e7atR sailadR profibiefs, lehRardck AN hinhéh Of P2CAT

using HeLa cell extract was perforned essentially as described el sewhere
(Rose, etsiglals, arglbe dike thahpenfioror Bignifieans funchiens in expression havedeen dexglqpedAT RNA
was translated in 80 ug of .HeLa cel] ex t inga.a5.ul,,25 r l.op m xture
't he- pribdr rapprs GeParig B sietRabar e A g ot S e TR )
Pept i des a5 &nd@ddtkeatThe Qromibteitiiflaytle coMbiaRbR D irducible. PEHus) thaetpredsionAs a
negative control, 3 ul of diluted (1:5) 100 mM Trjis-HCl, pH 8.0 was al so

t d8t ed. [®apmipdesignediforthe subiedido pefseaterk sFarmpymmalianTsib)ests) fog examples of | ows:
Peptide 702, . .wherei.n the !vysi t 39'9' .St d] ?; A epl aced by
t he neut rsgﬁa?}gpg)ﬁ%%s% ugic%?iiuggt%]mu@glr% ne,lg\i/)\gbtsrﬁégwgc | \?'e%g'gw‘{rﬁ’ﬁ?bi ting

transl at i gromeferd dueh @f\dn § ¥R0 piadiotex; aiiceihe like. Theexpregsini systeme imagGnalnde 60 uM
however, p_%it i de 701 wherein the acidic_residyes at 12 /O 02/,083858
PCT/ US02/ vira serters svhishpe especially sonyegient for gdminisivation to mapanalign syRIeGiSs ut r al

pol ar - am pg Akl HethAl ehiBodintthls ihbiE@RkIVedtofssilchfls BidnobIrANRLAL, 87 at
20 other viral vectors, such as retroviral vectors as is understood in the art. The vectors may
be made to be conditionally replicating so that only in cells infected with virus do the
vectors themselves replicate and produce protein.
[41] Vectors may be designed for replication and expression in response to viral
infection or in response to other external chemical or physical inducing signals. The
25 vectors may also contain homologous sequences for integration of the appropriate
expression system into the host cell’s genome or may be otherwise designed to replicate
and be passed to the daughter cells when the cells divide. A large number of suitable
vectors is known in the art, including, for example, self-inactivating lentiviral vectors
adapted for transduction of CD 34(+) cells, and mixtures of adenoviral vectors with wild
30 type adenovirus.
[42] As noted above, the peptide may be administered in combination with other
antiviral agents, including I-RNA, which is described in PCT publication WO96/11211.

By “I-RNA” is meant any nucleotide sequence which mimics the inhibitory effects of the
9



(SS] Peptide 761, where A, A2, and A3 were replaced by the polar rieutral
am no acid glutamne was inhibitory at 60 uMand slightly inhibitory at 40

uM However., 5in addition to this replacenment at A,- al ani ne
at AS anﬁbﬁ%&?& eucine at A' were replaced by gl utam n'g?cf)ﬁgozté]g?ﬁ% ty of

the peptide to inhibit translation was lost. [56] In simlar experinents,
usi ng peptides 703, 771 and 772, where one or nore of the aronmatic am no

aci ds at epdegenpunyeast ighibraryduydrigsaibed theegin.addmmiier gf nicdgsitide SSQUEREasi t or y

activity was .also l.ost. . |n t : i : I ronat i c
10 1 esi osoopramR e Rmic Aetet SR TRAL T bibticlon, HEBloyld Be Ghwt el 00 e
repl acengR4t th@imhibAdey affiet bNthp SRNAles Hibhctidiet the' diclevtide 8Squengsper sehe abi l ity
“to inhibit translation was di m nished. However, peptides 633 and 631 were

still abltherefore, hg bRNAgganthegeayinipteszd (ag ROYA.dPNAetit & sbsiithte nuskeietfidept i de 631

inhibite | MR tid
' I63 I ijnl 3’ a%t@%\%gga{fg‘rﬂéeﬁ@cégt‘%}égﬁ %{% g%qi ﬁ%;q}v#n peptllﬁglze %g'ﬁgen‘lk%ﬁ]xhz \R/:g e
t hus replibesidcludésSiuckatite s@jutrites gbuphéd Bonglanysuppdrtifie bmkbshe. Sndeed, thendat ed

generally as aromatic; am no, acid residyes, included within th ope of
the i nverhergnvhiek formibe nheqtide seaieacensed gpt be thg nawr ﬁb’mcﬁﬁ%ﬂ‘gbﬂf%@e@t r al

am no aci f I ' t.gd. Exanple 2 20
A1 11ty 16 RS e oK o o O o e bl MO, 5 BV 5 UrR

RNA (1 x chafplapemiaryfeddass vethe naticubeleetidesi t h reconbi nant wi |l d-type La or
Its mutants fqr 10 minutes at 30C. After bindin he ti.on was

cégrpl eted as ﬁééﬁr i‘glgﬂmﬁ’ﬁr. c(f%éml Fjatign cegipositjons cay’be fm[aﬁﬁ%gwﬁgﬁﬁe&iﬁ%n of
RNA Vi 1 US8 $he mBthod®8F thS fhvieRtich to €BAtitol (v&d1 infecBOR YhésdsRGudeAhPEAbineddn &5
Approach (2000) Oxford University Press, New York. [60] The |abeled PV 5

UTR RNA vthe inventéeropeptide kith ItRINA @8 defgned mbaye. oFheicombigption ofian gxprggseon._a

0 . i d . it : . .
nucl oot i dureRp AR hERf bhorli b B Epd D TRA OF Bl AR or b PBLF, C
showed drarmtekfrebdivn §yReba fidrdfbrBdinbihedavitiPotiffepapbntilénl agt highas In a

simlar experinment, simlar results were obtained for peptide 741 where A 3
i d5converacyelovir.can anjisense ARYI! BRAYERGSIOF 8N CXpIEssian SY§ism thereffy BBOHMEDi ng was

opser ved iy L) OESHRIP FETR LR HBRRA0RR 40, oty SRR i P
Exanpl e ZondHihationtof untawichl Rednesnt These ntibiral agents may also be used in combination
with the combination of I-RNA and the peptide of the invention.
[44] Instill another aspect, the invention is directed to antibodies that are
20 specifically immunoreactive with the invention peptides. As noted above, these antibodies
are useful in assessing the concentration of the peptide in formulations, as well as
monitoring the levels of the peptides of the invention after administration. As defined -
herein, “antibodies” or “immunoglobulins” includes fragments such as Fab, Fab’, and the
like that retain the immunospecificity of complete antibodies and also includes recombinant
25 forms of the antibodies, including single chain forms such as F, forms. Methods to
generate antibodies to the peptide of the invention are well-known in the art;
immunospecificity can be assured by the results of binding assays with the protein of the
invention as contrasted with the results of binding assays to similar but nevertheless .
different peptides. A binding differential of 10-fold, preferably 100-fold and more
30 preferably 1,000-fold is indicative of such specificity.
[45] The antibodies immunospecific for the invention may be polyclonal or

monoclonal and recombinant or generated by immunization. They can be modified to be
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15 [62] For these experinents, FITC|abel ed peptides were used. Labeling of
t he peptide was described in Preparation A above. After |abeling, the

pepti des wer rified using Quick Spin RNA colums (Roc -Qr Huh-7
cells grémo /%;ngsi de chanbers were incubated with 5 uM 01?]@%1(;{[0I }62708% de
overnight. (The hepatocellular carcinoma cells {Huh-7) were grown in RPM
medi um (G BCOBRL) suppl enmented with 10% fetal bovine serum) The cell

merbr anespetissspetific agugmagthodstvglinknpwropn thoarti hhwse if desired, dorexamplegihess i on of
DI C18 (I\/bl.tﬁ)éul ar_ Pr. O%%ISIP atda wor ki ng concentration of 1 ng/m and then
washed 32pibpdies gopld bsamapized. o' \'s were ayered with 25 ul of Gelvatol and

covered w th gigss Taeusmshodlsbulihiipedifit for thepeptideabfyihe thventien dsajefined onf ocal
" laser scanning mcroscope systemusing a 100X oil imersion lens. [63] In

gener al , abows caabacowpledhiovmelid serporis aad gsd) tp pyrifyrthe peptides of hisdnyeatieht er * and
be. retained i he g hej LYy W]l A a) -ransl ation.
A 5sun’mary of r‘h@ régtﬁH‘@ @gﬁlﬂ{eh@r\sg&rpﬁlgggsépﬁggﬁtgog{g?éttégtelléé]n:tlggutse?'it(l)ém i'n Table
2. Tabl e particelat iodiedittady mapdiemseivys beetatgetenl to yiesiFedAb&atich Cbik dripYRgDiem

+++702AALEAQ. CQQ EYYFGDF+_ +++701AAL QAK| | YYFGOF- +761 KI CHQ EYYFGDF+
+762 QQQELK Il potgHEor otherLARINeANP g@éﬂ&‘ﬁ? 2%\%‘%2@3 HEyYQEDQ

- 7T72AAL ot R : +
632G LA ey epyites e Peelplels) BEAigE g g A BT ATl 1 A
conpound oefo ¢dmepduadswhizh -arefgactivn, B exatapléswiditcoll-susfac@\profgins oxttumpe z At 3 At a
Ats Ate At7 At é\%lé and acyl ated and/or am dated forns thereof, 5 wherein
eddh n ié‘ssloﬁ’&lé% 81y 0 or 1: A, Az, and A3 are each independently any
am no aci d; Aq481A° Nevariklds, asIEinv HHRAYRERAS 06 Hmdtodiveniife akdydtay A 3,
A4, A S an ' 8 are independently aromatic am no acids; A5, A, Ag, A",
and A' 6 themsshisnbe used as dehiernsystems © tagspost-othergempoupdgpiodhesgdodaioRspendent | y
a basic 1 NQ id or ol. 3 1 o ) I - f said
am no ac?]g;gs’r?ﬁg’/ %3 ﬁctf;%rt]'gn 13'#;%1?5%}“{%%3%%{} %W}egté?wlgkﬁse%ﬁ?%&t he provi so
t hat the sgQemomiddatiohalicotlpaurids) is ot her than AALEAKI CHQ EYYFGDF when all
1 Samno acids are in the L-form, and nust be in isolated formwhen all
amno acids are in the L-formand formula (1) is of the sequence
ALEAKI CHQ EYYFGDF, AALEAKI CHQ EYYFERAMPYREST cEQ EYYFGDF,
AALEAKI CHQ EEYYFGDF, DDADQRI | KQLEYYFGNI, VSKLEASTI RQEYYFGDA or
QER Al | RQVEYYE@F- THe f@lio\;fing e AIMELRE ibndeddd Mubtria®uehét t81imidAk no aci ds
are gene encoded. 3. ~ The conpound of claim1 wherein all |inkages between
A" subuniiheentior am de |inkages. 4. The conpound of claim1l where all of A
are in the Dform 5. The conpound of claim1l wherein all of A are in the
L form 25 6. The conpound of claim 1l wherein each of A4, A" z and Al7 is
i ndependent |y aspartic or gl utan cPreparation@ 02/ f) 83868 PCT/ US02/ 11589 7.
The conmpound qj cl a}i m Jf wherein each of Al13, A4, A'S and Al18 is

reparation of test pept ides

20 [50] Using Stratagene’s QuikChange™ site-directed mutagenesis kit (#200518),
amino acid changes were introduced into a wild-type cDNA clone of La (generously
provided by Dr. Jack Keene, Duke University, North Carolina) (Chambers, J.C., et al.,
Proc. Natl. Acad. Sci. USA (1985) 82:2115-2119). The recombinant proteins were
expressed in E. coli (BL21 (DE3) pLysS) by inducing for 4 hours with 0.4 mM IPTG. The

25 cells were lysed by sonication and the lysate was centrifuged (12,000 X g) for 30 minutes
at 4°C. The supernatant was treated with streptomycin sulfate (3% final concentration) and
centrifuged as above. The supernatant was dialyzed overnight at 4°C against Buffer A
(25 mM Tris pH 8.0, 100 mM NaCl) and then charged onto a DEAE Sephacel column
equilibrated with Buffer A. The flow through was collected and separated using FPLC
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i ndependently phenyl al ani ne or tyrosine. 8. The conpound of claim1l wherein
A8 is cysteine. 9. The conpound of claim1 wherein each of A6, A9 and Al is
i ndepende‘ghdx@?ss sine, histidine, arginine, glutam ne, Opc ﬁﬁ?@ﬁ%gne 10.

The conpou aiml which is selected fromthe group cons I'hg o
AALEAQ CQQ EYYFGDF, AALQAKI CHQ QYYFGQF, QQQEAKI CHQ EYYFGDF and

AALEAKI CHQ EYQFGDF. 11. The conpound of claim1 which is in isaolated or
puri fi ed %8y ahepadn pgarege Cé’é‘l“@%@ 0fq bM Na€! gadispt: cwdrastippgcapfaining

AALEAK) CRY R Ve B e VR AR A BHAR R vFcoa. and

QERAI | :?Q\/EYlYFcpSﬂ. Far expopinecntsegingiticedbilityetf eid peptige trenter cells, peptides
~agricultural /horticul tural conpositign ich co ises the und of
C%l 1 an BT i-abeled 36 eAds B ArpbenF MO REPar B T geleih A B ecul e
cogpr 1 NGk RS RERKRAGE SAGATRY Willes SRAPAYGTicRiot | AN 2. 14 A

reconbin preSS| system conprising a nucl sequence encodi ng the
conpound peftidds avene Lymipsizad hyd bmrrﬂxeeldo?@S%d[mmagen@achbeBmemthﬂsectl ve for its
expressiQ 0 15.. Arec nant ost cel | i fi C

expr essi cSH %ég’f"’é‘ﬁ?@?y‘ﬁ ﬂ?peg 1eS PYfEe ‘é%%ﬁﬁ‘id 495 ginsglg{jF'ngs @T%al m 15
wherei n sahdn@4RA B dPfit e%l%ﬁ"ﬂﬁ%hﬁ ubiff A0EI184se drek Mater ifbEsuBSRRER RE isai d host
cell. 16 O 02/0838,8 PCT/US02/11"s8l 17. A nmethod to produce the
conpound tehsletien assays. Hor EF Grdabiebuig, demprptidesswereidisselved)i AEBHn of said
conpound fromthe expression system of claim 14. 18. The expression
systemof claim 14 which is included in a viral vector. 19. The viral
végtor of claim 18 which is an aden(ﬁmmu/ector or aretroviral 5 vector.
20. A nethod to treat j fect on. m mal subj ect which
met hod conprises adni ni tide rally effective
anount of the conpound of claiml. 21. The nmethod of claim 20 wherein said

net hod f urt hersgpNghisss edftriaebmts)pBCATI(Cowaid, Pgasdl, OnEirakdpo)onal antl viral
agent. 22. The nethod of claim 21 wherein sai.d adm nistering of th

conpound iBos2R5d plasmMiGRRA Wﬁ%hr&'éﬂﬁq withBaghliagd fayitrg fapicribed é"th@sgtpént ially
si mul t ANGOUR po { ; gp Mﬁwwng;@a&ofi@l{mk&hp&auaam t he
(P| | m an sal

conmpound "0 east One antivir conpound I's sequential .

1%524. ThedmrOHgdedpitatioal PV2Y Wm,raectlme@ﬂtﬂe addrmo@palho\aml(nag 8l, ecalypound i s
I-RNA. 25. A nethod to treat viral infection in a plant or aninal subj ect,

WP :c ch neth&éobdNd) 685726072 hl)sway linggrized with dfind]H; a@éttraawn&ﬁ@ Wythy ) RNA
t f | d | 2.
effective %Fr%#ﬁ;e dﬂ t Jék&%cg §§& B g8p Kﬁs@? dﬁ{r}]ﬁ Fljeo th e BfioRBORE WAt Qhs €1 @i m

20 26. THS wher el e sequence 1s conpri ses
in an exmﬂ&daﬁng@ﬁmmﬂw cdlumnyRéchehe cells of said subject.
[53] Hela cells were grown in monolayers in minimum essential medium

20 (GIBCO/BRL) supplemented with 10% fetal bovine serum. HeLa cell lysates were

b—

prepared as previously described (Coward, et al., supra; Rose, J.K., et al., Proc. Natl. Acad.
Sci. USA (1978) 75:2732-2736). In vitro translation of p2CAT using HeLa cell extract was
performed essentially as described elsewhere (Rose, et al., supra). One microgram of the
in vitro transcribed p2CAT RNA was translated in 80 ug of HeLa cell extract in a 25 ul

25 reaction mixture in the presence of 25 uCi of 33 methionine and 40 U of RNAsin
(Promega). Peptides were added at 20, 40 and 60 uM concentration per reaction. Asa
negative control, 3 pl of diluted (1:5) 100 mM Tris-HCI, pH 8.0 was also tested. |

[54] The results for the peptides shown in Table 1 are as follows: Peptide 702,

wherein the lysine at A® and histidine at A’ were replaced by the neutral polar amino acid

30 glutamine, was effective at inhibiting translation of the CAT reporter protein at

concentrations of 40 and 60 uM; however, peptide 701 wherein the acidic residues at
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27. The nmethod of claim 25 wherein said nethod further conprises

adm ni stering at | east one additional antiviral agent. 17 WO 02/ 08388
PCT/ USOZ/\;H)?%%S}%%? The nethod of claim 27 wherein said adpgppihfisfo of the
conpound and sald at |east one additional antiviral agent I's substantially
si mul t aneous. 29. The nethod of claim 27 wherein said adm nistering of the

conmpound of claim l,and said at |east one antiviral conpound is sequential.
5 30. Th@ORECRALH ,o"fzéqldaﬁmézqakhmﬂaéﬁahx&?edwaaak Ralygeain@Acid glutamingdifiound i s
| - RNA. - 3kpe AifiRHD AchilliPuraRldnsR at heSOLBARLF SRS eCti vel y to the liver, which
met hod conprisés admnistering to a_subject containing a |iver a desired
conpound coupl{68] t Feptide TlppherecA oA cingi A were t€plR2d binhé padali restralemand i cal |y

" immunoreactive wi.th the conpou clgiml. 33. The ti hodi es of claim 32
whi oh ar deid aiiaBusarnRSRPR B S o Tighh ol AEAb: Eisver Sefing ch
. ar g nonogGh additioRf thReepIaGemedPat A-RBIthOSlahife RUA And thE RofaBReUnA’ QkreC! @i m 1,
whi ch nethod conprises contacting a sanple containing said conpound with
ant i bodi geplageddiyighataming, thewahilidy ebibe ipoptide3o ikhabie wansiationavas lestt i bodi es
coupled to a i d suppprt. 18 . .
156 TARBERG bingripemisy usip pensidiss 707 TA and3Tppehegone or Ao

A LA L AYh?. A
#HPby" 1[ ifthearomit Ahineatis hepdsprincAT aal 68 G&x}&é}ébﬁceéibﬁ%]x@ﬁﬂliﬁéj cajca]calc
Ta] caV] ca] ca] ca] ca] c”a] ca] ca] ca] cTaU] ca] ca] ca] caU] ca! ' 49HXv. WeZzupkfa\ W] ca

] ca] ca] callabteryjasdyiavacHiclewy dathess empedipenty] dtdsashivngfths ematitca) ca] ca] ca

p (-
} ﬁﬁl Cg}#g&]ﬁ%wk%’ A qu\/\'/é‘ ?h%z/:q(%qua]r@)éTcgg] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]c

)l Sl ot e oo et e
) i i 4j. ) vpke ca] ca] caV] ca] caV] ca] caV] ca

ca] ca] ca]38aPdhg %%ﬂ"é’é@}‘ﬁ*é‘]‘&ﬁﬂs t’@BJ]"Y,aé]db'H]“ESQF@a]{&YFE“d] REpPEe @1}%‘5} 4] ca] cal ca
) <L Loprae Sl o B A behelerol of P PaL pdeitpepldy S AR ) o o
] ca] ca] capoentraliors]of 4D ¢d] end 6 jbimla33ad 68 1bA] bgieptilesd Ic ahlyad 'Eatds ca] ca! CDDD
?EVEEl FF HLI 8l <| JJKKLuLzLLLL NINL OP; kf a\

o3 cal o TEH e TspEF B3 SY P o e AT OHeEd] o] cna] cal ca] cal ca] oa]

ca] cal P\ PPQaQRS§SSTLLd Ml NOVAVAWYS and A'® are mandated generally as aromatic:

XCXozZ] h] aaaaa+bJbb{vqgl gb] X]]]] ca] ca] ca] ca] ca] ca] ca] ca] caJca] ca] caV]ca]ca]c
aU] ca] calamihe adid sgshups anadededatithih t] scopecel] thajnyahioa ara pubbdimeorodeee A8cesf Ff

fffifrgygogsii i % j i) 111 i clVl.gb o
V] cnal oA O% b oy ok v anepirad FRing Brchtk Shyni ofnerihen ¢ emajl sy eal prige- i o ] ca
} f?rg’r(r:r?]rr;ﬁ%ca] e cg] (I;a] o ca]Xca lp } b\ Whi c] VI gb] X]
mmm n8nBnnnvnnoXooo000 wr iC
V] caV] ca] czT\J/] ca] ca] caV] ca] caV] ca\/]pgﬁégﬁ%gfgg] ca]nga] ca] caV] ga] caV]caV]calc
apga] caV] ca] caV] ca] caV] ca] ca] ahpanpesBmdmREASRSgst f t unuuvvvBWEXXAYKyNycyj vy
zNzVz" zzsni d*Yl gb] X] V]]caV]calca] ca]ca

c”a] c™a] ca] c”a] ca] ca] ca] ca] cal ca] ca)] ca] ca]ca] ca] ca] ca]ca] ca]ca]ca]ca]calc
X{ ca] 1; aVv] 1; a ] 2[5%]_ QJ,P{ {h]is ar}a]ys]ls, ﬁ&’-la ele PV]S' R A] (1 x] 10%]cpm£ probes lvere] I cal

L) caf ca) dofbRRhokich i ol Bnf EASELT BRI ITRIRUERU SR Bkt The? o'
VAT | wr iBieding, eind readtivon] v ]comiptedd &l desdribell ¢R Baletiod, ®a) 4 al. pethoake a] ca] ca] cal ¢
a] ca] ca] ca] ca] cal cal] cal ca] ca] calca] ca] ca!l 3Ré7Zt wh wr nhc’\gl ca] ca] ca] ca] ca

] ca] ca] cAjplisationof Auses) oy 1687116410 4} Cane taddaRdAy Yipsesup Practisplca) ca] caj ¢

186 & B R P TR MY (1w () saovane - 10% & () 33
10% & () -! S$1q66I ( JThe \beledBSO 5 TOTR RNDK wak QP& cfosslinked to 500 ng, 1 ug or 1.5 ug

109%& () -!Ff & &L0%CCE () - ! Af & &10%& (];- I'$f & &10% & ()-"1. ]
of wild-type La antigen or two peptides 771 or 772. After RNase digestion, the protein :

nucleotidal complexes were analysis on SDS polyacrylamide. The results showed
dramatically reduced binding for both peptides.
30 [61] In a similar experiment, similar results were obtained for peptide 741 where

A" is converted from tyrosine to glutamine. Only slightly reduced binding was observed
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UVAI $10% t & ()-L  10% & ()- SnlO% & ()-s! 10% & ()- ! 10% & ()-10% & ()- 10
[b}A?413 10% & () -, MLO% & () &10% & ()-! &10%&' ()-'910% & () -
| $109%& () % 810% | & ()-#10% & ()-'A : 10%& ()- 10
S710% & ( &“2)16%%& - V62X94! S510% & () ()Fl @ 0/&0%&'() @3{%‘]@2"”‘9
94.0% & () - l % &10%m& () -1 9% &L0Y%Mh& () -! % &10%ld& () - 46789HXbC' 1 109& () -10%
& ()- 10t 10t 10t;s10% & ()-810% & ()-7$10% & ()- Xv.dEbC MLOY&: () - Y
F" 109%& ( )whehOWaway chaniged @i henyl alanine to glutamine and when the tyrosine at A** was
109 () - c}.O%&' () fl WA?hC! | %4 0988& () - Fs@ 0% ()- 109%& ()-! 109%& () -
$109%& ( UMIEG [ <bCl (109%& () -
|3$#1ocy&' ()-3! )$#10fy&' ()-3Y"4"10%' ()- 109%& ()-!9%A0% ()-Fz*a?bCl!yY4' 10%
& ()-Gy2t 10%& () -
010%& ()-!.-&10%& ()-, 10%& ()- *!10%@dmpled <1 .|~ @11 100& ()-10% ()- 10
10 10; S10%&' ()-9@.0% ()-!yY4' 108 E&irf hdRGRutilE~_ @ ' 9L10%& ()- LF10%&' ()-
109’ ()-L109%&' ()-L"10%&' ()-&3109& ()-2 TIF "a?~ @!)@d0%&’ () -9y

10% ()-3°
108& ()-! $@ &16%k: (For thesq gugeriments; Emla(oyled@mm%wmm@ Lakelingogthe) -

1656 O idac P fetied SRBE pnBf 0 MR S0 o'

g 'L(sm_g@dlbk‘lg RN A OO Rbche)OHI:Da or Huh-7 cells grown in slide chambers
10y<109%& () - : &LO%& ( )n I'F, F794Q0%& g) (T ( 24* \*N90~ @9
were incubated with 5 uM of each peptide overm (The hepaTocellular carcinoma cells

(Huh-7) were grown in RPMI medium (GIBCO/BRL) supplemented with 10% fetal bovine

10 serum.) The cell membranes were subsequently stained for 20 minutes with a 1:200
dilution of DiIC,g (Molecular Probes) at a working concentration of 1 mg/ml and then
washed 3 times with PBS. The cells were layered with 25 ul of Gelvatol and covered with
glass coverslips. The cells were analyzed in a Leitz confocal laser scanning microscope
system using a 100X oil immersion lens.

15 [63] In general, the results showed that the ability of the peptides to enter andibe
retained in the cells paralleled their activity to inhibit translation. A summary of the results

for the various peptides tested in shown in Table 2.

Table 2
Peptide Mutation Activity Cell Entry

LAP AALEAKICHQIEYYFGDF + At
702 AALEAQICQQIEYYFGDF + +++
701 AALQAKICHQIQYYFGQF -

761 QQQEAKICHQIEYYFGDF + +
762 QQQEQKQCHQIEYYFGDF - -
703 AALEAKICHQIEQQQGDQ - -
771 AALEAKICHQIEYYQGDQ - .
772 AALEAKICHQIEQQFGDF - -
741 AALEAKICHQIEQYFGDF - -
633 AALEAKICHQIEYQFGDF + +++
632 AALEAKICHQIEYYQGDF - -

14



109%& ()- ! & "10%<& ()-& "109%& ()-:'10% & ()-!:' 10% WW& () - F10%& () -
\¥¥y, oo Jh<~ @) A%TPA0YB<5<& () - F& $10%<& () -

L#109%<&" (dr UWO&' ()- !)&10%<& ()- SIO%& ()- <
. ://001a‘2¥9_"3%.%%r§t' 10%<& ()- " 410%& ()-" PCT/US02/11589
1"10%<& ()-!<,-"10%0<0<& ()-9S, 10%<& ()-3 *10%& () - 1k1#2$292&232B2A3bCI ! 1 °
& 10%& ()-!109%& ()-109%& ()- 10< 10<
10<° 7"109%<& ()-@ 7"10% & () - @A3C33i 4j@ﬂ!4l!§4{ 4dL2CY s10% ()-drY s10% ()-Y
S10%&' ()-'10%&' ()-m"!10%& ()-m)! @OY<& ()-{44444444x"?CY s10%Y
S10%' ()-Y s10%& () Q%% 1o JO0%& () -drY s10%&' () - 44444444} "FCY
s10%r Y 310%&'01() - YAS%)%%L -(ﬁlr]@ S%ﬂﬁ/ "()-Y s10% ()-dr44445555u] CCY s10%Y
" 5109 () -dr &Y s1QYRH W)X Aleda’ (A% AT &Y AladRA) AR AT AT AR (1)
s10%' ()-5, 5- 515D5E5I 3\ 5x7?CY. s1Q%Y s10%&' ()-Y s10%& ()-drY s10%k' ()-Y
s109%& ()-drY and acylated and/or amidated forms thereof,
T s wherein each n is independently O or 1;
A', A% and A? are each independently any amino acid;
A“, A'% and Al are independently acidic amino acids;
A" AY A and A are independently aromatic amino acids;
A , A, A% A and A'® represent any amino acid;
10 A6, A9, and A" represent independently a basic amino acid or a polar neutral amino
acid;
wherein each of said amino acids may be in the L form, racemic form, or D form,

with the proviso that

the compound of formula (1) is other than AALEAKICHQIEYYFGDF when all

15 amino acids are in the L-form , and

must be in isolated form when all amino acids are in the L-form and formula (1) is
of the sequence ALEAKICHQIEYYFGDF, AALEAKICHQIEYYFGDF,
LDLDTKICEQIEYYFGDF, AALEAKICHQIEEYYFGDF, DDADQRIIKQLEYYFGNI,
VSKLEASTIRQEYYFGDA or QERAIIRQVEYYFGDF.

20 2. The compound of claim 1 wherein all amino acids are gene encoded.
3. The compound of claim 1 wherein all linkages between A' subunits are
amide linkages.
4, The compound of claim 1 where all of A’ are in the D form.
5. The compound of claim 1 wherein all of A’ are in the L form.
25 6. The compound of claim 1 wherein each of A*, A'? and A is independently

aspartic or glutamic.
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s10%& () -\ 5] 5a5t 5u5y555} AFCY s10%dr Y s10%&' ()-Y s10%& ()-drY s10%& ()-Y
$109%& () - dr 55555555u] CCY s10% s109%&' ()-dr &Y s10%&' ()-)Y s10%& ()-dr &Y

s10%& () () - 55555556xA?CY s10% S10% ()-Y S10%&, 0% ()-Y
S109%& () - ‘38\? A’%% ()-666. 6/ 686K6L6}"FCY s10%lr Y s109& () - @’“%@&E -drY
S10%& ()-Y s10%& () - dr LBWsh6i 6j 6nb677t S2C ; s10% & () F" 10% & () -

310% & ()-Y S10%& g) dr &Y s10% ()-)Y s10%&' ()-7 §F99VUA  SYdQUANE () -
SYd.0vDX&D& () /- &1 W&O(npoundq weramlf@@b(&%z\zz) A1@'A1 andABds e ;) <| [ : vU4

10988’ YEL100X8&' () - "yY&L09X&& ()
210 xéc}ep@?a%gﬁ%ﬁﬁfyﬁnm (()())/a<&&y()- y%log/g(&&' () ARy ()-

"1090G&! () - VL0V ()- YLOUKER: () -{>>>B?7@A [ vU4 5$109X&& () -
" 109X&&! /<1 - ( 109%X&& () - CAAAB
B! B" B#Bg?3| obU¥: &g’%“f%‘?ﬁ&l‘g%h&ﬁ%&&e ) /&%@ 0((%)(&& () - 0

9, The compound of claim 1 wherein each of A6, A’and A'is independently

5 lysine, histidine, arginine, glutamine, or asparagine.

10. The compound of claim 1 which is selected from the group consisting of
AALEAQICQQIEYYFGDF, AALQAKICHQIQYYFGQF, QQQEAKICHQIEYYFGDF
and AALEAKICHQIEYQFGDF.

11.  The compound of claim 1 which is in isolated or purified form and is
10 selected from the group consisting of ALEAKICHQIEYYFGDF,
AALEAKICHQIEYYFGDF, LDLDTKICEQIEYYFGDF, AALEAKICHQIEEYYFGDF,
DDADQRIIKQLEYYFGNI, VSKLEASTIRQEYYFGDA and QERAIIRQVEYYFGDF.

12. A pharmaceutical, veterinary or agricultural/horticultural composition which

comprises the compound of claim 1 along with a suitable excipient.

15 13. A nucleic acid molecule comprising a nucleotide sequence encoding the

compound of claim 2.

14. A recombinant expression system comprising a nucleotide sequence

encoding the compound of claim 2 operably linked to control sequences effective for its

expression.
20 15. A recombinant host cell modified to contain the expression system of
claim 14.
16. The recombinant host cell of claim 15 wherein said expression system is

integrated into the genome of said host cell.
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said at least one additional antiviral agent is substantially simultaneous.

23.  The method of claim 21 wherein said administering of the compound of |

claim 1 and said at least one antiviral compound is sequential.

15 24.  The method of claim 21 wherein said additional antiviral compound
is I-RNA.

25. A method to treat viral infection in a plant or animal subject, which method
comprises administering to said subject an antivirally effective amount of a nucleotide

sequence encoding the compound of claim 2.

20 26.  The method of claim 25 wherein said nucleotide sequence is comprises in an

expression system compatible with the cells of said subject.

27.  The method of claim 25 wherein said method further comprises

administering at least one additional antiviral agent.
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