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HYBRI D POLYPEPTI DES W TH ENHANCED PHARMACOKI NETI C PROPERTI ES 10 1.
| NTRODUCTI ON The present invention r “mnmmmu\ hancer pep?9 Yeveralbrrc9oas
orlglnally derived from various retAm ope (gp4l) proteln
sequences t WP *¥itihce the phar macoki net.sgor operti es of any PEGUS9/11219
pol ypeptide to which they are |linked. 15 The invention is based, in part,
on the discovery that hybrid pol ypeptides conprising the enhancer peptide
sequences |linked to a core pol ypepti de possess enhanced pharnacokinetic
properties such as increased half life. The invention further relates to
novel anti-fusogenic and/or anti-viral, peptides, including ones that
contai n such enhancer peptide 20 sequences, and methods for using such
pepti des. The invention further relates to nethods for enhancing the
phar macoki neti c properties of any core polypeptide through |Iinkage of the
enhancer pepti de sequend€BRID POBYRERELDIS WHETH | ENHANGED core pol ypepti des
to be uSed in the practi PHABMACORINEDE@t PROPERBIESC| ude any
phar macol ogi cal |y 25 useful peptide that can be used, for exanple, as a
t herapeutic or prophylactic reagent. In a non-Iiniting enbodi nent, the
invention is denonstrated by way of exanple wherein a hybrid pol ypeptide
conprising, for exanple, an H'V core pol ypeptide |inked to enhancer peptide
sequences, is shown to be a potent, non-cytotoxic inhibitor of H V-1, H V-2
30 and SIV infection. Additionally, the enhancer peptide sequences of the
i nvention have been linked to a respiratory no~e~~w-~~ 20 Novenber 2002
WO 99/ 38615 PCT/US99/1 | 219 syncytial virus (RSV) core pol ypeptide and a
| ut ei ni zi ng hornmone receptor (LH RH)_core polypeptide. In each instance,

the hybrid pol ypeptide was found!to nced phar macoki netic
properties, anﬂhéhprEB&hbybnbdnﬁﬂbypﬂ@laﬂeseuhi@hmadcenbpépniaal anti - RSV
actiVily. sgqfen SEr LG 42 y&&@%&&g{&gﬁt SnQRi A Wi de
range of S era | act1Cc rea reven 1on

and treatwepﬁlbfpnbteasesemuﬁycpélyp@ptedb®n9¢ethglEhaﬁma@ghnaﬁ§lc

bi ocheri cgkofrhys| ekoah9aeopé%s§§§é%Emél £9%in R veriby 10rd 38ARRLS

prOV|d rellet tons associa w th di sease.
polypeptlﬂﬁg %ﬂ%ﬁn§§°éngﬁlbﬁﬁeﬂac%%rp%f po??pﬁ%?l%%%cﬂgﬁﬁybégggugVﬁ?&ﬁi

successfubbyypepuﬁdésneSmbﬂismngvené|@nhmmc@mipe¢bgdea$eQuenaess11nked

Addi 1 onably, BSPLT 863 hake; RecBostece atibldo gﬁaz,ﬁgcgg hagigpeut  c

agents f or tre sease™ s | into
di ver se cRrepertiéessaugh ﬁ§r1§%§ﬁ®$%d bslﬁolh%ﬁes %ﬂzynﬁsntlon

InnuPon?dfhataéﬁ ré@&ﬁaspratﬁbﬂélaaﬂtsyf@$¢@@?1cF@ﬁ?p@fyaﬁﬁghdgfanq
mani r es e roper | elell eutl C eC, on he
s nBeBbioRE o TheludiBy fhesr Biah SoRtain, Suft iefhalfek PebBioll
the si 2@ sefuéfcas}i and methddst fon, usimg rssch upeptidesnt eghety nust
gener al | ¥ sHoeiBiBhoF1RdneELSRERE tNGatbdl! A4 BnpinBshyPeRE dE5 as

I rected

drugs for therapeutic use is em cal natufe and the
characterP@FFB§°6¥19ﬁ§1SoPYﬁEﬁFFH@% °§u%hya§°¥ﬁeP?1%P§Etbﬂﬁ EBEpRgh ty,

their confiahkageossl thedehh8fiBBtSpeptfidé heedquehtes €ONBhecabed stability,
and polypeptide. The core polypeptides to be used in the
practice of the invention can include any pharmacologically
25 yseful peptide that can be used, for example, as a
therapeutic or prophylactic reagent. In a non-limiting
embodiment, the invention is demonstrated by way of example
wherein a hybrid polypeptide comprising, for example, an HIV
core polypeptide linked to enhancer peptide sequences, is
shown to be a potent, non-cytotoxic inhibitor of HIV-1, HIV-2
30 and SIV infection. Additionally, the enhancer peptide
sequences of the invention have been linked to a respiratory
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25 solubility profiles. The pharnmacokinetics of any particul ar therapeutic
peptide i s dependent on the bioavailability, distribution qgaphﬁar%&ﬁf‘of
sai d peptide. Since many bioactive substances, such as peﬁﬁ'

proteins, are rapidly destroyed by the body, it is critical to devel op

ef fective s WRISFor nalntalnlng a steady 30 concentration SCTAESVIHE?in
bl ood circulation, to increase - 20 Novenber 2002 WD 99/ 59615

PCT/ US99/ 11219 t.h ff h d

and severi (VB i Sl ety Eﬁ?rgeééi)%fm%@goé&?”h“F&béﬁﬁ?%%ﬂ#“c'
pr esent |nwaNMmqmerE¢@ﬂK$prf(E&fRHIocenﬁameprgpﬁeéﬁkdeIQeqaehceQStance,
originally &% w,asl:{& %ilffé/él@gt‘;'mé e&ama&kd eeaebegeeggpéil\haﬁaeael n

sequences i. V, that enhance phar macoki netic
properties Eﬁa¥W®CQ%#QFEkFyEE&E?H%l?%rwﬁﬁ@htPﬁe§S¥rBYPFHQeH°1788PtHQ§nt|on
i s based oregiibhBtédrswhsganebal tahbitraheacthieidiyscl osed enhancer peptide
sequencesgare |inked to any core pol ypeptide, the 10 resulting hybrid

pol ypepti de possesses enhanced pharnacoklnetlc propertles i ncl udi ng, for
exanpl e, increased half i : ROUN i | ative to the
core pol ypepti dep 3 et Ide ﬁ%éﬁ@@%s'ﬂye@taowléarkaagerekaheestassuch

hybri d pol ypepti des ‘and core pol ypeptid and to novel peptides that
exhi bit anttbexaReehic %E@l%#t@rOB%Yl%¢Fh? yeagepty f9raRyeyentaenapnd; ty

t? rmflul at ettéﬁﬁn?@ﬁtlcblfadlféﬁﬁessemﬁﬁqbolw@bwdteel hed- abik ﬁepi‘ed&é_ate
structures suc ides are,. o con ancer i de
sequences. ?iﬁ %&» £ g%gyibﬂf%%hﬁgfs%r%ﬁ?SﬁSBt?8e§1§ﬁe£hpﬁ§§ 8%

i nt r oduck® drﬁeaseION|p@p$yd¢emeli®f grompsypphopspapspddated waphbl e of
functi oni Noqsed DET APRUL! Cxalth PRNVhAEEpLLaLERALRA hEAGERLT Wpeful for

treatment or prevention o eake or gnostlc or prognostic nethods,
i ncl udi ng readirisiah RelPepiies hayePerpt HHRL1ZAEI GHECCFEEULLANBFe,

gr ?Wt h }‘ ?clt@aéculti@é ”P@@lspréx)’éﬁkitﬂﬁ‘sof a@ﬂtt @@Eﬂg@canoa&bet@ebor st

extracel lu ri X, po recept or agoni st s
antagonlstsg%? ?ﬁ@%?%gy ég g S RaYe ?%rﬁchﬁg g&i&? gg%a&ﬁegsaﬁnaglng
agents or c?hetapeutiarggemug ﬁg@ntseatme@bl9ﬁeguseesetBamPEQmsbltSuch
ant'fusousgeg%@ﬂ&éerféfi'yﬁealdfséfyét éadrﬂgetgqéﬁ ongohxaﬁp&edessthat

function a trgens or immunogens I ncludih or exa vira
bacterial paPYRRPEs de%nzme%elmweﬂw%lﬁ%ﬁer SEENSt e§°{°61ﬁ§t BBEs for
enhanci ng t@ftﬁﬁﬁﬁggcoklnetlc properties of any core polypeptlde -3 20

Novenber 2002 th ough i nkage.of 1he cor eptide to. t nhancer
pepti de sequence OF oP? ﬂ 3¢5 3I?%%b€?§gs RERY' BFoblr' BEo1B53R81" ana

therapeutic effect on the target sites, the polypeptides must

be present in appropriate concentrations at the sites of

20 action. In addition, their structural integrity must
generally be maintained. Therefore, the formulation of
polypeptides as drugs for therapeutic use is directed by the
chemical nature and the characteristics of the polypeptides,
such as their size and complexity, their conformational
requirements, and their often complicated stability, and

25 solubility profiles. The pharmacokinetics of any particular
therapeutic peptide is dependent on the biocavailability,
distribution and clearance of said peptide.

Since many bioactive substances, such as peptides and
proteins, are rapidly destroyed by the body, it is critical
to develop effective systems for maintaining a steady

30 concentration of peptide in blood circulation, to increase



The invention still further relates to nethods for using the peptides

di scl eased herein, including hybrid pol ypeptides containingﬁfnhancer 8e£t|de
sequences. For exanple, the nmethods of the invention incl

decreasing or inhibiting viral infection, ,e.~. H V-1, H V-2, RSV, neasles,
i nfluenza, psaoavmédisienza, EpsteinBarr, and hepatitis virus irﬂ@mﬂﬂmwuzw
and/or viral-induced cell fusion events. The enhancer peptide sequences of
t he invention can, ,additignal | be ytilized t |ncrease t |n vitro or
ex-vi vo hal Fhei ¢ ébeaSYCSFeSBSKyB PELGeso AR idengences
have been ahhachbederfioy etaﬁﬁbersenh&ﬂmemfﬁemﬂmde sequences can |ncrease
the half life of attached core polypeptides in cell culture or cell or

ti ssue sanples. The invention is denonstrated by may of exanpl es wherein
hybri d pol ypepti des containing dn H SUMMARYHOIF, T8k IFVANTHION] t 0 enhancer
pepti de sequencegnar graben® §Avenkiibn! re1etlds) eatmce%p@m% netic

propertleg and act as a potent, ngn-cytotoxi.c inhibitors of H V-1, HI V-2
and SIV i nf BePtdfe ?ﬁg‘l?ﬁ%ﬁt PEAgRRally; ex iyedh FEom Ve igpserahgogdral

wher ei n hybéhdemabypegioudespeanéahnsegu@mdasvlcere mwy-nepmmezorana SIV,
| ut ei ni zi ng enhgnced

I
phar macoki n’éP’F{é Pgﬁgg?lygggt i’ﬁ‘ggﬁr& p%gp\e hylbrl (? ypep?tl de
exhi bi t ed spbdvpaptateatoi WRSVhat;heVI tay‘e M@h&ﬁventﬂ?@n 1yle'len‘tl;uqthels baksetes

to a hybrid R%ﬁ@%iﬁ:ﬁh&%&r Fakig taRnARN IS thePdide 19U Whardaked to a
core pol ypeptide, wherein the enhancer peptide conprises an am no-term nal:
VWKXVKXXI

e mmxcenxm Likerd R RIMWROT 2XRARYREPHIRRAK ERRKVK,
VKWK, V\XXRV\K&‘éuWSXKW hiy BXXAKEH yp&x0isé/ W@(mwxw XWKKXX,

h d
conpri semamFF8 Sgéﬁl%&lfgq& eé‘gd%tﬂLEEé%[J%%p“ eﬁﬁs(egEQ

| D NO: 1286) haTlie 1mﬁeeandouresiet:edt cﬂleammﬂaen:artel xledattiyea tioy thied core

pol ypepti de pb mggege&aa Qﬂoﬁ@ha“‘%ﬁé ga d8 SENHRGON PR r%l%%%% t
pol ypeptid he enhancer e sequence conprises WXEWE SEQ
| D NO: 1129) SBPhV\A$E’V\E9\FPP$EQePBlﬁBSl@3@) CORE PRdYPSPEiILSSypaNd ¥ BEWEHI ses

-4 Ve 02 ent further rel at @S to thod for
enhanc ng ot RECANAFInaBRY Rt LEE PRI AEIL T poRud e AR st B 00 L0 g
l i nki ng an pnhansereSpepatdenye@enmltledt-h:@ﬁommﬁﬁp@MMWSpr odmonga
3&2&&§Xp0|ygﬁahl %ptwﬁggehgeb§§ﬁ§n%a%§&% mxx%ﬁi%?§%XXxmx%k xxﬁkais XWKWK,
WKWK, MXXXMR@F“&RR%9¢ IX&&NW&NV XROWKXKW XXWKXW XWKXW XWKWKOXKKW . XKWWK,
XWKWKX,  XV\KW SPEXADE aath Wompeiise! hayC peptidegpepiicte may be

TA E S NO 8 'II
?amjnlefesre bgFQQegg%gggéokype%é Iégsrlﬁ?ﬁ’sffgf% T, H'%nlo%\efljgpége e&uteélnce
VWOEWECKI LpamgleQEKNEuegempmsmeme@Eeumwwaw io9%vent i on

yet further rmealhal %EﬁgehQsaugié?{ﬂd R YRRRitd® tC &HP Mﬁ%ﬁ@tancer
pepti de sequencCe I'i nke cor e pol yg_e tide, V\,herel n e enhancer pept| de

sequence cofpFrase SrchB'oQﬁaEQPﬁFl’r&’I o
VWKXW WXXXWKEKhoXXXmKWKJVﬁXWKMKg1X§KMXSdﬁﬁM&ﬁﬁﬁKﬂﬁ%Kﬂhd@ﬁ@éN ﬁd@CQNOQN

IO and “WRERBF ERE"EE: £ 000y Bant LAS RSt |ISORHE o AR no aci d

sequence THEPM%RNEYEEQKE@RGGSE@QIDWI}ZBG’letl%t irefepEorst i | |
furt her mase 15 e.hes hgohiBekyPaRthESNIHY ot NHvENseERYd n@%Q\IE%@ﬂa@K
(SEQ I'D NO: 12 e’ invention g‘urtherrmre relates to a rmaceut i cal
conmposi ti on t@Gf;ﬁ'rtr‘?ﬂnGgFH SwoPYf p?isdémaﬁ&lﬂ‘iﬁﬂan%i cﬁ%c( SEQ I D
NO: 1286) ; amaz@emmlgnngeutscabtymedemmaterexh‘ﬁ}het rrdriifusdgenic

b0l ypept 1 o ™ A AR DL B DB CRO BRRRA TR, SE0 R 45 572 g

a phar maceutfuagitiipnaase pngiigensapii dmmunegensy damdlsnding,t fermmexanpdleat es t o

the use of gq,4hf agl y,gc%@.ligtl ?Elﬁvpli%‘%r jigdeRol ypeptide and an effective
anount ofgat least one t erapeu ent 1 n the manufacture of a nedi canent

for sinultaneous T8 JBY§BYLPR £Y sEEAtes & methads, Foy wnhansdtdon. -
4a 20 Nowm@mamaomaetﬁweprb@erfﬁm lof raelyatcesre @odypeptirikeut | cal | y
accept abl e conposition for

t he fol | owi pgngcmiee @Bhd efBEBAEC anTALETONGRUENEWI It EHtQviRall0: 1286) .
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the treatnment of HV infection which conprises an effective anount of a
hybri d pol ypeptide or a pharmaceutically acceptable derivative thereof, an
ef fective amount of at |east one other therapeutic agentOdifyember 2002
pharmaceutically acceptable carrier. 3.1. DEFIN TI ONS Pepti des,

pol ypeptides and proteins are defined herein as organi c conpounds

conpri si ng thrvaglotinkayeef td cove palypepticle tatherehhyndeopepeide sequengeshy fgrapt i de

am de |inage Pepti des, pol ypeptide and proteins nay al so include

non- nat ur al YEWHBYQEI? Sand any of the nodifications and additional amino

and carboxyl gr quﬁsinf’jezg 1i6h gnﬂi?tﬁ'ﬁ{e!r pé?é’tei‘f%rrﬁ tHods ﬂ?uglﬁ%fﬁ% pegtldes disclose

"peptide, ""pol ypept i and"protein”are, erefore |nterc%angeably
herein. Pe mermhe 1B<Elqahag| hg,-lsrldjpélypqmdhecmtmnmlg&nhmmﬁewmﬂedecply:nmseFbet ter

nmbol f d f enb 002 WO
50109615 PErABRBSIE mbtdR Qb R BionmnsIge ieiad f%%egswgagﬁﬁa%ﬂwg( aspartic
acid) C ( CX@J&?in‘?&iloQ g(._ﬁ_, Hllﬁn[‘ 'PﬁV ﬁl(fgy %é%l@]e§ lﬁﬂh(g)zaﬁ)aﬁuﬁﬂuéﬁ‘z‘b rlﬁ)s

(histidine) I (isoleucrne) L (I euci ne) K (lysine) M ( met hi oni ne) F
( phenyl al arBamepndh¢mtiss ivirey infdtioar dndér vigl-indaeedeeshl fns)mWe(rtts ybteophan) Y

(L1 57) ohuba e 0 0 o BN R B GRS 2
the in vitro or ex-vivo half-life of a core polypeptide to which enhancer peptide
sequences have been attached, for example, enhancer peptide sequences can increase
the half life of attached core polypeptides in cell culture or cell or tissue samples.

The invention is demonstrated by way of examples wherein hybrid
polypeptides containing an HIV core polypeptide linked to enhancer peptide
sequences are shown to exhibit greatly enhanced pharmacokinetic properties and act
as a potent, non-cytotoxic inhibitors of HIV-1, HIV-2 and SIV infection. The
invention is further demonstrated by examples wherein hybrid polypeptides
containing an RSV core polypeptide or a luteinizing hormone polypeptide are shown
to exhibit greatly enhanced pharmacokinetic properties. In addition, the RSV hybrid
polypeptide exhibited substantial anti-RSV activity.

The invention yet further relates to a hybrid polypeptide comprising an
enhancer peptide sequence linked to a core polypeptide, wherein the enhancer peptide
comprises an amino-terminal: WXXWXXXI, WXXWXXX, WXXWXX, WXXWX,
WXXW, WXXXWXWX, XXXWXWX, XXWXWX, XWXWX, WXWX,
WXXXWXW, WXXXW, IXXXWXXW, XXXWXXW, XXWXXW, XWXXW,
XWXWXXXW, XWXWXXX, XWXWXX, XWXW, WXWXXXW, or XWXXXW,
and wherein the core polypeptide comprises the following amino acid sequence:
TALLEQAQIQQEKNEYELQKLDK (SEQ ID NO:1286).

The invention yet still further relates to a hybrid polypeptide comprising an
enhancer peptide sequence linked to a core polypeptide, wherein the enhancer peptide
sequence comprises WQEWEQKI (SEQ ID NO:1129) or WASLWEWF (SEQ ID
NO:1433) and the core polypeptide comprises the following amino acid sequence:
TALLEQAIQQEKNEYELQKLDK (SEQ ID NO:1286).



TXXVWKWKY, UXWKWKN, N~~~ ny, ~XXWKW , " WKWK, " WKXXW L COOKXW
DO, " X0 , XM, ™ XWKWOW , ™ XWKWKXC ,  uXARWNIBYEMber 2002 1 n
UWKWKXXW ,  or " XWKXXW , wherein X can be any amino acid, Wrepresents
tryptophan and | represents isoleucine. As discussed bel ow, 20 the enhancer
pepti de sequencekbhedhvartionifurtiemmorerrektesdo amudthwibfop ephandimgsbeuences that are

ot herw se tp?ﬁ sarrg. af t he 1qons?nsus am no.acid Sﬁﬂueﬁﬁﬁs but nliont ai n am no
aci d subst iRAIPERENHHREPETSR ST BFOTGAOPFBIE FUPPIHARE HYHGE ABE MWEFY sh t he
ability of Jiebﬂd@%qhéﬁi@_tb EhedRAPSIGpdpiide LDprlolads M YRy fepla& Reckdif sheof a
core peptide to which it is linked relative to th har macoki neti c

e
properti es eghandgepetide spaiopprepmpiiscs] WX WXSotle WHBKPHEXK, XXX Ysed
herei n, ref I {.ﬁgﬁﬁ’ i ')El\t,,r}!fqgﬁtc i a living
system and,%@%’%@%ﬁg’e«n}?@% bi ogé?‘f’%i rmiéi 2%134 e, ‘ftor ’2@%@%’ any 30

pl ~epti de tWXWXaWXXNW KON WX XK WhBCXHWK KW, cak Ky NXaV UK XpepKinde f or
t r eat ment or“})reventi on of disease. - 5 20 Novenber 2002 WD 991 59615
PCT/ US99/ 1 PRV XX WiV XAV ISP e B X X, X IREWREE X W X We X W X28X 3or

pol ypepti d%(ﬁg?kiv@iagg“%r&m %me relﬂ%é%‘lde 5mandgo and carboxy term nal

enhancer pepti de séquence an [0 ypeptide. Typically, an enhancer
pepti de sedi®hLEQAQIQQEESIEVNELORILDKI(BEQ IDONO: 128bypeptide. It is to be 5

under stood that .an .enhancer. peptide c also be attached to an intervening
ami no aci d sequelBdnEFERAStl Batesare RS 1 aReBPopid soqwristigBn @Bidnd t he

core pepti dgid é'e&ﬁéﬂcfePWKI@@&&@AQI@EERWE@K&@KWA@WEWdF herein,

refer to a peptide's abrlity to inhibit or reduce the level of fusion
events bet iGER IDWOol31®dre structures e.cr-, 10 cell nenbranes or viral
envel opes or pil relative to . the |evel of rane fusion whi.ch occurs
bot ween the. st r ubiePgation SEniuRabihne EEks Bl ERRl Rl er i AR o oc S e
herei n, ref&handep péptRlcRepicnteliskedb hicbe fodypepliiiviheydin e dnhhiset beptidel cell s
via, ea., cell fusion or free virus infection. Such infection can _involve
15 menbr anesefluice gomprises @carboxy ierarpal ¢ WeeX WX 2 XL SV Spet X . UW EX WX, anot her

fusi on of  aVorEYR W RER NabEual i A RUANE BRI APk e Q.
colnj uga':: SQWXW%(F]WKIrXWK i zﬂm’ S Y i WJXXWXKM&I— t er m nal
P e er m oA oD S X SRR R G bR KR MRl Ak ik Cor o
pol ypept i dexwSeRKey \Wad vﬁi&?@ﬁﬁf’crco%lfé%ﬁa@g&ﬁﬁﬁé‘e% til ﬁll%%{keﬂninbfacfds to be

noted that the enhancer peptide sequ es indicated may be used either as -
term nal , Ge@gencer P\ hBEQASHQQEKNETELEKEDEI(SEQID: NOn286Fur t her, t he

enhancer peptide_.seguences ¢ e.added to a cor ol.ypeptide in forward or
reverse orient aﬁ B v‘?’ﬁ‘(ﬁ’f‘\#ﬁ%@l ﬁkL)’{/thSI?nqrﬁ reldfes 197 Q‘ﬁﬁ?&‘égf‘%ﬂr‘%{}%i nati ons,
t o enhance 'PRBIFBACHQUHKNENEQRHIEDEISED) IDWopes).de. 30 FIG 2A. Enhancer
pepti de sequences derived fromvarious envel ope (gpll) protein sequences,
representing thelhe igvention furthermore relates to a pharmaceutical composition comprising
the polypeptide: TALLEQAQIQQEKNEYELQKLDK (SEQ ID NO:1286); and a
pharmaceutically acceptable carrier.
The invention furthermore relates to a pharmaceutical composition comprising
the polypeptide: WQEWEQKITALLEQAQIQQEKNEYELQKLDKWASLWEWF
(SEQ ID NO:1310); and a pharmaceutically acceptable carrier.
The invention furthermore relates to the use of an effective amount of a hybrid
polypeptide and an effective amount of at least one therapeutic agent in the

manufacture of a medicament for simultaneous or sequential administration for

treating HIV infection.
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20 Novenber 2002 WD 99/59615 PCT/US99l 1 1219 N-termnal interactive region
observed in all currently published isol ate sequences o% I—{ov-l F%%Z,Z: and
SIV. The final sequence "WKXWKXXI" represents a consens g é(aﬁ‘gﬁ'& O Fl G
2B. Enhancer peptide sequence variants derived from various envel ope (gp4l)
protein sequences, representing the C-termnal interactive region observed
in all current!| y'heubvensine dinaldptelates toambaruessunfallyllagegptablirgompasiitbnior/. The

final sequence " ', represents a consensus .sequence.. El 6. 3.

Conpar | san 1Y Cpggent QUi aREROf SRR hAFRE S vE BBORH adbBHIST b PN
mce as megsWpRptidyor?shak@y@usicdlly 4dd @6xiVltilve HePeASHPHMFocti VO gmbingur e
shows a conparison of in vivo T20 and T1249 viral inhibition. FIG 4A-4B.

Pl asna pharokatiskstae othep thsrapeutioagent antba pharmygawivalbbrescrpiable cairier.n CD-r at s
following IV injection for up 15 to 2 hrs (FIG 4A) and 8 hrs (FIG 4B).
The T1387 pol ypeptide is a core polypeptide and the T1249 pol ypeptide is
the core polypeptide |inked to ediaMEFINIINIONS sequences. FIG 5. Plasm

phar macoki net i CP%r ofile of T1249 vs. T20 caontraol in CD-rats followng IV
admi ni strati on. PrRtdes palypentidgphanduapteinseare defined\hsrainasengghie sempeunst a core

Po5YPEPG CgolptisblwbioPlitfe WFIARACSTAIPRR Joifeg> BP BERIde Bhlde Hiafbes T1249"
Icyt lbt ox |2 c ig @ptidﬁbﬁd)l@pepﬁdfe D‘nacli prcticifli mety alyo ol T2 2 -nm;rgmxginoagms and: ?r_lyvnn?s.
ZSlI| - S uritti .Q X1 mum specl 11 actl1 vi . al uratl on

bi nding to q\\%ﬁlﬁ%&‘gﬁg‘@%ﬁf“@éi“ii&%\g?giawlw%‘?c&?f% gionps %&:#ﬂgscrlﬁas T20 ani no
aci d sequenggnl Wféhh%é?egtih@"' ) Pe fidd"EnPbA&R" A4, therefofDuftlizdes shown. 30 -
7 20 Novenber 2002 9/ 5930? JUS99/ 11219 FIG 8. Tine Course of

T1249 AssoditgtchangeBblydwsedint i on. The results denonstrate that |zsl _T1249 and
'zsl-T20 have signl.ar bindin ffinities of 1- M Initial on d off
ates for —rs - PEREE elbERS Befftddibiin fRaPhmas i onistir Ry BP0

Di ssoci at i Gmipd alla¥esdueads &lliogand was nmeasured 5 foll owi ng the addition of

unl abel ed peptide to a final concentration of 10,min 1/10 total assay
vol une.
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FIG 9. Conpetition for T1249 Binding to M41178. Unl abel ed T1249 and T20
wer e titrated in the presence of a single concentration of t

'zsl _T1249 or |zsl _T20. Ligand 10 was added just after thé O?kWEE@FE%POZ
peptide to start the incubation. FIG 10A-10B. Pl asma pharmacoki netic
profile of R&WILHEIs d pol ypeptides T1301 (10A) and T1302 (10BSTASIMIY6 in
CDrats. 15 FIG 11A Plaque Reduction Assay. Hybrid pol ypeptide T1293 is
capabl e of An?a?g igyRSV infection with an 1Cso 2.6 ug/m. FIG 11B. -

Pl aque Redug %ﬁ dennnstrates the 20 ability of RSV Hybrid
Polypeptldeﬁ gg gra and T1303 to inhibit RSV infection. FIG 12A and
12B. Pl asmepphaspagekengetia)profile of luteinizing hornone hybrid
polypeptldecT%agétéan;SZS In CD male rats. The T1323 pol ypeptide is a

| ut ei ni zi ngghegMatam2hegor e pol ypepti de and the T1324 pol ypeptide is a
hybri d pol ypepgideambaopacidng a core pol ypeptide |linked to enhancer peptide
sequencess GTcglgalanbrld pol ypepti de sequences derived from various core
pol ypept i deB. (Wbstigdhgpepti de sequences are 30 Shown shaded. The

non- shaded &n{dsodaucéneboxy term nal sequences represent enhancer peptide
sequences. L ?1eu°126)hbvenber 2002 WD 99/5961 5 PCT/ US9911 1219 FIG 14A-B.
Circul ar Eth &YS gtD ipectra for T1249 in solution (phosphate buffered
sal i ne, pH EF g at iQC, FIG 14A) and in conbination with a
45-r esi due g 8§YF APERE? gp4a1 HR1 bi nding domain (T1346); the cl osed

square reprgs eoretlcal CD spectrum predicted for a 5
‘non-int er agq whereas the actual CD spectra are represented by
t he closéﬂ EL 15. Pol yacryl am de gel el ectrophoresis show ng
T1249 protegtlgpr lﬁE gp41l construct Mi1178 from protei nase-K di gestion;
| ane 1: prlvervggghg ; Iane 2: 10 untreated M41A178; |ane 3: M41178
i ncubat ed mxtmaﬁyohﬁuﬂasacﬁd)lane 4: untreated T1249; |lane 5: T1249

i ncubated with proteinase-K; |ane 6: M41178 incubated with T1249; |ane 7:

i ncubation of T1249 and M410178 prior to addition of proteinase-K
"Enhancer peptide sequences" are defined as peptides

having the following consensus amino acid sequences:

s PHXXWXXXI", "WXXWXXX", "WXXWXX", "WXXWX", "WXXW", "WXXXWXWX",
XXXWXWX", "XXWXWXY, "XWXWX", "WXWX", "WXXXWXW", "wXXXWX",
PEXXXWY, "IXXXWXXW", "XXXWXXWY, “XXWXXW", "XWXXW",
PXWEKWXXXWY, "XWXWXXX"™, "XWXWXX", "XWXWXY, "XWXW", "WXWXXXW",
or "XWXXXW", wherein X can be any amino acid, W represents

20 tryptophan and I represents isoleucine. As discussed below,
the enhancer peptide sequences of the invention also include
peptide sequences that are otherwise the same as the
consensus amino acid sequences but contain amino acid
substitutions, insertions or deletions but which do not
abolish the ability of the peptide to enhance the

25 pharmacokinetic properties of a core peptide to which it is
linked relative to the pharmacokinetic properties of the core
polypeptide alone.

“"Core polypeptide"™ as used herein, refers to any
polypeptide which may be introduced into a living system and,
thus, represents a biocactive molecule, for example any
polypeptide that can function as a pharmacologically useful

30
peptide for treatment or prevention of disease.



15 FIG 16A-C. Pharmacokinetics of T1249 in Sprague- Dawl ey al bi no rats
FI G 16A:. pharmacokinetics of T1249 in a single dose adnlghiirat éﬁé
conti nuous subcutaneous infusion; FIG 168: Plasma pharna °HEW

T1249 adm ni stered by subcutaneous injection (SC) or intravenous |nject|on
1V); FIG 1e@odsoemsti c anal ysis of T1249 in |ynph 20 and pl a8&&/UaPYER9

i ntravenous adninistration FI G 17A-B Pharmacokinetics of T1249 in
cynonol gus nonke nR pha oki (ofS} siingl.e O s 1g/ kg
dose of T1249 Vlg % t%9£3838#§ |% rgggﬁoﬁgggﬁb7 rg%f% rgghgcgiar (M
i njection; §¢I¥paﬁtidéﬂGennrQSlp@anna@mkthtc@SbQXYsu§€uﬁan99u9h¢
ad”‘n'Strer@Qrﬂé%ﬂgté%miﬂéfeeHh&ﬁSéﬁn%n?€§&e|gé&héné@ 4nA0Akgor@ 8 Myl kg,
and 1.6 ED DESCRI PTI INVENTICN 30 Descri,bed
herein are %%%YP?EF%@ﬁuen ¥Ricali¥y rag eBhaBceRnRRPLEIIEFEAYENSEgdEnces,
derived frODiNﬁédO@Sréetlyvtéah gore padlypepeitier 2062 i¥WOt89H89615

PCT/ US99/ I2 vel o g rotein se nces..t a abl e
enhanC|ng§t$@ %ﬂ% %%é gﬁﬁétgg %Pﬁﬁg??regeg g%rggﬂogs%gp d§§% clhWﬁl’th t hey
are |inked. asutitenvenisy pepnodaciéqsequesceaprbeenti bet:v&ennthet hods f or
enhanci ngt oy AaLHe ncgﬂ&é'geaggﬂéétéﬁé ehe2B¥rEOpepRaLKREDt i de through

| i nkage of r peptrde sequences to the core polypeptlde to form
a hybrid poIypept%@%lﬁPFﬂQ%ﬂhﬁﬁcéﬁdphéﬁﬁﬁCBRPHEPPE bHERert "c8sr 8556 ve to

the core pohyPeph) deefépNEo Ehgebaiaebsf&b@ilaycebelannbudeotorwhnee ahe
enhancer pe tldf sgq ence _or_se been_att achegacan also b
r g%

ue
i ncreased i PLBRaFPFR! s g?ﬁ%ﬁ%ﬂ EﬂﬁaﬁEePoﬁgp? gcggaﬁgngééLﬁan

i ncr ease*d0ceht mehbranés of wiraleepvelppesi de phdh, predefitvien toelthe

cul ture, t'févglcakt@éﬁbpan a%hs$ansaﬂﬁégsacéufg Bathekh tb%s§%§uc%brgkper
sanpl es. The core polypeptides o rid polypeptides of the invention
conpri se an&“p%@%lﬂ%sﬂhF%hoﬁnyhBePPHFiﬁﬁuced into a living system for

exanpl e, any peptifeiviphl canaiuisbionepsiny fefbesapeuthe peppligphy actic
reagent useful._for of di.sea ar._an i magin

t t
useful for Fhaythyg é%?g O&ﬁge xgg 3f£b°8eggrFﬁggsh¥FQVn—a?e-pg qgen
i ncl udi ng pﬁpSLdnsorhﬁreeoninua enfiaotéonpepsindb infjectden, cahaanQMWat
a“t'fUSOﬂe“ﬁ&mﬁ?QéQrf&Qib V'é@'o 86£¥'&M tEHrEQEE Qﬁsghbgiégéﬁ Q&&%b%sgre

met hods for utiT1rzing such® pepti inclu ecreasi ng
i nhi bi ting QFr%POFh¢§cﬁPﬁh°an€V6Ftv%?ﬁPthaacédVéEPF ptErshurs 8ndHABR| D

PCLYPEPTlEEEéIh&lﬁybétﬂuaﬁhvaep Lges phsiba bﬁvanVuﬁalcp&nnssanat 25 | east
one enhanc ence nd.a c al.ype ref rably, t he

hybri d po|§%%§€$ﬁ%% d?e EaPﬁvgﬁffBﬂ g ﬁﬁgréég iﬁg?e enhancer pepti de
sequences and a core polypeptide, with at |east one enhancer peptide

present in the hybr'd pol ypept herANbRScheprAENCBFEDRAYRER! | de and at
| east on? enhancer gtlde sequence present tn the hybrid 30 polypeptlde
0

Y
car boxy the cBF€-pbtyplpbrid polygeptides. Enhanter peptid
sequences derived from putative N-terminal and C-terminal

interactive regions are depicted linked to a generic core
polypeptide. Conserved enhancer peptide sequences are
shaded. It is to be noted that the enhancer peptide
sequences indicated may be used either as - terminal, C-

25 terminal, or - and C-terminal additions. Further, the
enhancer peptide sequences can be added to a core polypeptide
in forward or reverse orientation, individually or in any of
the possible combinations, to enhance pharmacokinetic
properties of the peptide.

30 FIG. 2A. Enhancer peptide sequences derived from
various envelope (gp4l) protein sequences, representing the

-6 -



20 Novenber 2002 WD 99159615 PCT/ US99/1 | 219 The enhancer pepti de sequences
of the invention conprise peptide sequences originally derived from various
retroviral envel ope (gp 41) protein sequences, including H/Neverppar-2002nd
SI'V sequences, and specific variations or nodifications thereof described
bel ow. A corwopolsp@spti de can conprise any peptide sequence, pCceUSY®by any
pepti de. sequence that may be introduced into a living system including,

for exanple, peptides to be utilized for therapeutic, prophylactic or .

i magi ng pur§0£%§mlﬂ?bibﬁF???Cﬁlﬁ?bFPalﬁBI9B§ﬁFV8€ W PlrafYETPRATM¥ngt h from
about 10 t opabPusn&Q0iss1ateasegueAtduss, HIWED alayt-218n80stQ . abeye 100
amno acid esifues in Ieng&#ﬁ@gk ?"preferred and about 10 to about 40

ani no aci ds*R2t engERBEF ng 8 of BPPEESCHRFEI 8 K5PSGPSHEn§eE8eBEShound
by any particular theory, the structure of the envel ope protein is such
that the putativerd: hehl X ERfIbRBCLOGRbETab sblfehube Wk iahtedbpval 19 Lhe
protein ig believed to assoclate W the | eucine zipper region [ocated in
the N-terfi BEPMEJrbAUSfenvielppet éPR11N PERREAR SPAVURBCRSY eKFRPREFSRRANT

C—EfrnLngl_@H@a@ceérﬂfﬁéidfnﬁgﬁgfeggegfﬁéibﬂgbaagrobaeﬁhea%hncaiieﬁunyentIy
publi shed iso] at e sequences o - - n i dent i fi consensus
ani no acid g%%ﬁbﬁ%%&.1§®f?ﬁep§?gPEHFﬁ?,°¥héI§o$Fok¥ngcﬁﬁgeﬁ§§s aff*fio aci d
sequences repnakeseéquencent¥XiNWxXwWilaneprepeptsda segsenses wegaendentified
(the consensus sequences are listed belowin forward and reverse
orientations because said enhancer peptide sequences can be utilized either
in forward or relEFse3oricompardapn ofudIRXX| £1treR WKL SSueRXpRXAHIVSS
nyn~ ao~10yg3¥¥\Wn et VPKD - HABBEMEVE] ce " X¥KMEdsutBa By~ PYa~RavBI5Uin
NEOOXMKXW " XOMNKXW , - XKXW, - XWKXW, gu~ n ", nXWKWKXa, n~u~
XKW, WEREBREF | COr Cu &R SSAKEr ei HPX TAAYBE SRYVEnPnGORERELSHR of
represents finypiephfnoaand| TLRppesdnad inblibitioa. Forward orientations of
consensus am no acid sequences are 30 shown in FIGS. 1 and 2. - 11 20
Novenber 2002 WO 99159615 PCT/US99/ | 1219 Typically, an enhancer peptide
sequence Wi |l beFiBoutA44Bs, Blagmagpharmagokinetig profile ofsTiz4) v%,
%81 %ﬁ1 ZpiTii%?2%0£3?¢03%ro¥5§82§D-§§t5nglzngh?ﬁQVaﬂhﬂ@cﬁﬁ?ﬁ fS%'dﬁgS ;n
ength, ywth abou 0 _abou resj due in referred, abou
4 to abouf E@ f RFAuEETIF f%hg?ﬂdbgihﬁsniFtES gggferggﬁ,%éﬁﬁ7about 6 to
about 8 respdigpephiienijs habebng poiypeptider edd theaTprabeppigpepbddenent
of the invenLi n k C i y d ce
the phar mcoki aafi S0 onarYPEBLLE, REAREATED Mooy paE g phgugnaan:
conprise the specific enhancer peptide sequences 10 depicted in FIGS. 2,
13, and Table ;,rb@LOﬁa fﬁ?ﬂgméhﬁhﬁ?ﬁ&c@kQﬁéti@dpeahaméebeQQbhgev§$QQQOCES
are ones conprising.t ol | ow.ng.,am. no quence:. "oan
P sLVEvE:  SBYERR) ik ERERRFS SRALABLAS, TiagORER P SFER PN, FABI 2124%bel ow
li sts anfRopetydeptidenissat hubridppeippeprpidtepfed enpedpmdmpepbidehe
enhancer pepii dg7§e S8 gapapeptida ReRhbAGescqUeREESaf ;t he
i nvention. ?? ?g ?oﬂggﬂéﬁdggs?%gﬁntﬁgﬁﬁmgire the&forwgrd or?entgtién of

t hese sequeRdd49fsnddpicted bel ow, the reverse orientation of the sequences
is also intended to fall within the scope of the present invention. For

exanple, while t forwarg orientatio % tg hancer gﬁig equence
VNEVDRE! i s deBEGt o bef BUPAFE8o000F o020 LR T3P APEE BV /AT e
is al so inteagtiéwity bndi optatiesicity.
25
FIG. 7. Direct Binding of T1249 to gp4l construct

M41A178. 1'P®1-T1249 was HPLC purified to maximum specific

activity. Saturation binding to M41A178 (a gp4l ectodomain

fusion protein lacking the T20 amino acid sequence)

immobilized in microtitre plates at 0.5 mg/ml is shown.
30



TABhE 1 WWVEWDREI 25 WQEWERKV WQEWEQKY MI'WEWDREI NNNWMNEMDRE

WEVWEKVRYLEANI NNMTWOEWEZKVRYLEANI 30 WNWFI - 12 Novgggf 2%0 g
20 25 30 WD 99/5961 5 WOEWDREI SNYTSLI VQEMEREISAYTSLI f

VWOEW WOAW WOEVEQKI  WASLVWAWF WASLFNFF VWDVFTNW. WASLVWEWF EWASLVVEWF VVEWF  EVEEWF
| EWVEWF | ENVEVWOBISPEAF \WAGLVEWF  AKWASLVEWF  AEWASLVEEWF  \WASL WAWFPAEWARY MR
AKWASLVWAWF WAGLWAWF  AEWAGLWAWF  WASLWAW AEWASLWAW WAGLVWAW AEWAGLWAW DKVWEWF

| EWASLVEVE | KWASLAEVF DEVEYE, GOMSLUNE, GRINE £CTL LS00, 1020023801087
The results demonstrate that !*I-T1249 and !?°I-T20 have
similar binding affinities of 1-2 nM. Initial on and off
rates for '*®I-T1249 were significantly slower than those of
125I~-T20. Dissociation of bound radioligand was measured

5 following the addition of unlabeled peptide to a final
concentration of 10um in 1/10 total assay volume.

FIG. 9. Competition for T1249 Binding to M41A178.
Unlabeled T1249 and T20 were titrated in the presence of a
single concentration of either '?°I-T1249 or '?°I-T20. Ligand

10 yas added just after the unlabeled peptide to start the
incubation.

FIG. 10A-10B. Plasma pharmacokinetic profile of RSV
hybrid polypeptides T1301 (10A) and T1302 (10B) vs. T786 in
CD rats.

15

FIG. 11A. Plaque Reduction Assay. Hybrid polypeptide
T1293 is capable of inhibiting RSV infection with an IC,, 2.6
kg/ml.

FIG. 11B. Plaque Reduction Assay demonstrates the
20 3pility of RSV Hybrid Polypeptides T1301, T1302 and T1303 to
inhibit RSV infection.

FIG. 12A and 12B. Plasma pharmacokinetic profile of
luteinizing hormone hybrid polypeptide T1324 vs T1323 in CD -
male rats. The T1323 polypeptide is a luteinizing hormone

25 core polypeptide and the T1324 polypeptide is a hybrid
polypeptide comprising a core polypeptide linked to enhancer

peptide sequences.

FIG. 13. Hybrid polypeptide sequences derived from
various core polypeptides. Core polypeptide sequences are
30 shown shaded. The non-shaded amino and carboxy terminal
sequences represent enhancer peptide sequences.

- 8 -



PCT/ US99/ 11219 I n anot her preferred enbodi nent, particul ar enhancer peptide
sequences of the invention conprise the enhancer peptide sequences depi cted
in FIGS. 2, 13 and Table 1 exhibiting conservative am no a€d Yo¥eipraria082i ons
at one, two 5 or three positions, wherein said substitutions do not abolish
the ability V@ 9¥Mstnhancer peptide sequence to enhance the FearvReeoeidinetic
properties of a hybrid polypeptide relative to its corresponding core

pol ypepti de. l\/bst referably, such substitutjons result in enhancer l{)epti de
sequences t hat i4hEr ofdrauiae RYFRERET™ 16F e ARSREER cet249
consensus ie.q%lmSz.orAS(pﬂw:dphagﬁa"\e:Fwﬁfered hea Bitbs) ipHIt7orslae (EOquMtat

d di tq & t
221n22n23|s 3R TR R S S drifeadh PO DI R Gl 14
" Conser vat ifrems Hret igpal HRYI' kisfding cleubbn | tmif%ﬁ\)sf wi the apd oredigaiare
residues ofca§i 'Pe'p?creéh%:gea SHG ML A5 dyscephpbhedyitydrpppidicity

char actersl stl cs as the am no aci q' resi due being substituted. Such am no
acid char acf’é’l“i"éﬂtt?sraé’rtel%I“}°q@'r?omﬁttetf‘%%s‘8’%fa%?1‘?]r Gy SPRELY] amg e

present i nvepiredentdd By flio\videseddirers Eepti de sequences conpri sing
am no acid sequences of FIGS. |, 2, 13 and Table 1 that are otherw se the
sane, but, that said 20 e~ancer peptide sequences conpri se one or nore
anino aci d addi #fiIéhs (gendtalacoylapisde ayel helecepharesis rvheing

residues i ‘1‘1'2%@9 ot A4 & Y i f"%r?st@&@@%4f&1'i§rﬂ6}@| -

truncations) on-conservati ve Slﬂgtl tutions which neverthel ess do not

abol i sh th@rloéﬁﬂﬂqsfﬂj'%rﬁfﬂfﬂﬁﬁé?l%pt ikpne by IE’??“?’E) RHFYase e 2

phi’ﬂ nac Gl mwr@awéwef41md82,5 qfarfhes)rﬁ- pqummh 8 d:ascdmawd odmﬂhey are |i nked
relative to c ptides without sug s ces.

Addi ti ons &FE &é‘ﬁp eH}?/ no-Ytedt'er FHEHE %tbou?ﬁi%fam no aC| o rgfsa#be es and
can i ncl uddnaxidiattieshsvidfh ghmtteinaske~13; 4lare & MABL1TE imcubited witls,
14 or 15 ngi%%%ut' g,ear?é“ﬁoegﬁicgn{ﬂ:si&'ﬂ% T £{ ST AN mf@ﬁ@aﬁhwrﬁw of

am no acid 30 residues add ori gi nal enhancer pepti IS no greater
t han about 288ligiar ocirrotainafesKnpre preferably no greater - 14 20
Novenber 2002 WD 99/59615 PCTIUS99/1 1219 than about ten am no acid

resi dueggand no ref o dgreater than abo m no.acid r :
Del etions are p%ré[fsg %acg_ eP{}?at}ﬁ%a P e 2t u#%a’*néan p%a%.l e[§aw %I
resi dues i mlidal radig herFIsnskaAst | wharmaeek ettt dl 1249 dJJESE) rmre
del eti ons %rlﬁg&rélﬁdgéfa@mi%ﬂﬂf&ﬁﬁ é&%nﬁlﬁ@d@@%&h@@ﬁé‘éﬁé)ns of

Si ngI e am no dcilds residues. Gener deletions, wl] be of am no acid

resi dues cdMRSION ndFi% t3fB> XPllfaé's‘i‘%iLFél%a’B‘?a‘Eq’?"el%tﬁaﬁ&e? pEhtite
consensus Wﬁfl@ﬂfer&lft@ﬂ(?eﬁfbcﬁﬁﬁn@§eﬁmmﬁomf (Sde omvimtr ove e
conprise t ul en ery pt i e i in R

13 and Tablq%:'% oc'b ]?‘;)n’g t(}?lfe}? tV\ég'eo e’?éetgféjnoér}?c%clésjg$v&a ?isleiggmirh) %c%pdh
subst it &% am ma;SmEt \mfmmmmenqns @@b@iﬂg’-‘%ﬁ’e‘f@rred and one such
substitution being nost preferred. "Non conservative" substitutions refer
to substitutions with am no acid resjdues Oz;?gl ssimlar char si ze,

and/ or hydr ophoBi’& 1 ¥/ A RIEEHMAcI e AerT 14 Tt 5°¥R ]c‘ﬁés ani no
acid resi dumrb@lynzg re:i@.CEWA-Sucﬁlmm@mmbmdﬂeimtms sbf cs sieglel | known

to those of §3k| néct\ee aortt érr%oﬂafd‘gi 4 pre"ﬁera%l%g e ng’fwﬂé‘%ﬁ ons

need not be cer ai n restfricted to
t he geneti c(aiN)y %wmmwaam &) |iniectiome pRHE ch'éBhabeQﬁn%u n

geneti ca@8 % iR RNOHES: A8 ¥F aqislfutINeSusiy administered T1249 at
three different dose levels (0.4 mg/kg, 0.8 mg/kg, and
1.6 mg/kqg) .

5. DETAILED DESCRIPTION OF THE INVENTION
30 Described herein are peptide sequences, referred to as
enhancer peptide sequences, derived from various retroviral

-9 -



20 addition to the naturally occurring genetically encoded am no acids,

am no acid residues in the peptides may be substituted vm"éghpatural hg .
occurring non-encoded ami no acids and synthetic anino aci Quempsr 4002
comonl y encountered am no aci ds which provide useful substitutions

i ncl ude, butweapessses |imted to, 25 (3-alanine (~i-Ala) and ®CH&S99/11219
onega- am no aci ds such as 3-am nopropionic acid, 2,3-diam nopropionic acid
(Dpr), 4-am nobutyric acid and sq forth; a-am noi sobutyrl c.acid (A b);-

E- am nohexaSVe@lanes (Gtd): PEohaitypeadiences:thataiie cgq(yci ne or

?ar %Oii) he (M?ﬁayl)clr@* lﬁlid;gﬂﬁx(n@db)ur@ﬁlrwhbr:dﬁm:(tﬁds) oft dmﬁqlpadméaldes
t u cine t t | |
pheny! Gl yci 18 VORGE SHRe: ne@fl&y entrEE BErdfEld Hequences

napht hyl al aciame be 13:111223@1 I‘sicn/ WEQ@QS thET /g Wacak Pk ic

g’N?: Lolrfl)lpcg yl g)%g‘;c:lne (Cgl é(}g' gc%wi’ %&?epgﬁenm%ﬂe P e(ééql%lg % =R
peni ci | | afi g@hapser

(Tic); (3- 2h§ﬂlﬂrﬁw |1ﬁl%diﬁ1@B1WLtm@rMa@weﬂe phiarinvdoid nd¥ii© ,pr%pertles

2. 3- ol am noB Yo i PR br ) PAIRERRAH 21BN e (PR (I E e thyl

val i ne (l\/EVa:Io)r:e Iln@rpmyiﬁ enmem(msm endamciesn plegitidien s egiRinse and

horoser i ne (fy e)hce@”y e 1A% R #P%li&rooluenfi&(éfi%a@ed NP, ed
am no acids a pept 0| N—substl tuted glycines l'e 1 n nost

i nst ances, &Fox %W]fﬁ)l t@cherde apbpnices Reptige segyencase@an tincrease
L-enant i d®ekine HAITP W¥WFHdDE tah%oi'éb%fdl A8 el ketOprdsdnted i Q:ell

Lenantlorrerl m no .acids. Thus, also Iu ed in_.the definition
e ol 0 AU Uire 20 Rl cHE® SamR e SHeR A ERIL g i s
repl aced vmtt:hsmmel dem |c:mierDmrmpr1@samd (eTa., L-Arg -- DDArg) 15 or with a

D-am no acid of g

and vice versa. It St g%tlﬁ%%r?esto%%g{h%t ﬁ’é&’rﬁl?s Sy |eosn%t|L
cont enpl at edNyeRGign DoARFEes Wemntléﬁewm%wwahedénqrm@a’g@q smto a
optional |y naplidee&yMtidn,a flornleadm u)ehnyh@ap&md@etnmef&rrﬁtﬂw.&;mn as
substitutyed anide or i'sostere o I am.no gcid
oo dues s PR STARGHES He RRGREVARAF i SEPORE et o E 5t CERARMR
and preferr @d'earrdmxilqrerdﬁ difseidse,i ©rean amagrwqeﬁglqnltl fuseduly ficay mfagmg

pepti des, lﬁ@q ss ki lvivy. the art will recogni ze that in enbodi nents
havi ng non- am I'n es, the term"am no acid" or "residue" as used

herein refers toAdt% encriibeghdersia axs PePtddesar NG IModMes papkides i n
structure taHate corfitiGhdnkaniert pRpiiideo s&qlu%césrl aehaitt Iemmudia: alfigic- acid

id be bl ack bl.acked. -Add |
| nkagos o Be A A AT LdaH AR50 - Tds TR B RAR os

whi ch do?fothe3@in Hae m@d@@%mmlm swbg@@tmes. including
methods for decreasing or inhibiting viral infection and/or
viral induced cell fusion.

5.1. HYBRID POLYPEPTIDES
The hybrid polypeptides of the invention comprise at
25 least one enhancer peptide sequence and a core polypeptide.
Preferably, the hybrid polypeptides of the invention comprise
at least two enhancer peptide sequences and a core
polypeptide, with at least one enhancer peptide present in
the hybrid polypeptide amino to the core polypeptide and at
least one enhancer peptide sequence present in the hybrid
30 polypeptide carboxy to the core polypeptide.



PCTNS99/1 1219 significantly interfere with the structure or activity of
the peptides. Suitable amde mnetic noieties are describ

in Ason et al., 1993, J. Med. Chem 36:3049. Enhancer pegﬁpﬁg @Bﬁﬁgg@es
can be used to enhance the pharmacokinetic properties of the cor

pol ypept i dews99gpétser 5 N-ternminal, Cterminal, or - and C}t%ﬁﬂyﬂﬁﬂ‘”9
additions. Wile it is preferable for t he enhancer pepti de sequences to be
utilized in a pa&ﬁ&‘éﬁhéﬁégkog £9ak Eégu%ﬁ?%grﬁPl¥h2y95bgnggbxpgghbg§§e
conpri se an enhancér pep uence

car boxy- terEﬁntldﬁyﬁﬂqéepeeypepﬂ9d9§léﬁndarSBeéoﬁE@mseaﬁ19PﬁgF§t§ﬁNaﬁeér

pepti de, saéﬂveﬁabéd@ Bl §2¢Nbrateif §é&béﬁcé5€ 2AEDAAiAG ARYLRXYHIVERM NUS
of the hybrid ? Further, thé_enhancer gBEtldes c be used in

ei ther forwabd ﬁFxrEgngécﬁﬁveﬁPQtFBﬁ°1S%c KaEhYtHORE| BFe™e FﬁﬁFFBHS

| i nked to athereopoligpepibed. belows natedréhpblppygpbideheannbanpedispephiydes
can be i ngr r n o] h ore
polypeptldeggéggﬁﬁ %gspéggﬁé B%e%?%gﬁﬁg Eﬁ éeégfdg:%8égb§§§ugﬁgésﬁgg L

i ntroduced tiptrpdumed bntoop 11&mdq€ﬁyehemnatnﬁbgd%nensfer exampygei d
pO'YDGDtIdEEep&HhEbpké BEhﬁEQQiz@épkbﬁetﬁéﬁaﬁéﬁéicCaﬁrbﬁh hakedcdbrect |y
one to another yia the sane sorts of |inkages as used I nk an enhancer
pepti de seqdBAGENYOPHRBOE8Pe pol ypepti de (see bel ow). In addi tion, an

i ntervening 20 mmyplasnmyseaunybelafpbhgpepﬁtdeowilaSrdﬁgerihemehgtnMIcan

al so be pre ent b en.o f ce p

sequences. PPl%Eémgnﬂgnggr B@ﬁ? 5085 %§§%g§é1§ﬁ*$5?3n?§a| § go%bguﬁ #%m
2 to abod? to ahdhti #0al amihenaeidpresideescinehenathiobeing puatevred,
different aghfoapehl $60ENEBbL b aRPRY! a2id8 ﬁhoyénétﬁebagnerﬁ83£red 25
It is understoqd that the core polypeptide is generally linked to

enhancer peBFP§§§r99a a peptide am de |inkage, although | i nkages other t han
aﬂlde | i nkages canéme ﬁbt|WiQHl§@ tﬁlBetbeuﬂdthC&ﬁypﬂafﬁdeu$&ﬁue26?fy§O
the core po e . __Suc nka o] of, ski in
the art andkﬁgcg SE?B Q %% g331 m%%L%g$b£% £8c§ Qﬁgﬁ ép Scheni cal
bond t hat fpntatone aohelmk rhelenhaqeete@epn|ubeseqnenmesabfregeonnaént|on
to a coraspeppl Q@oteli‘l?ls ngllé'%&”PSra39981é{‘€1e9\9i5196éﬁePgﬁ!eﬁ%%i&ﬁé@

Typi cal ly, an enhancer peptide uence,is_linked directly to a, core
polypept|dereﬂh°§nH8ﬁ€EdeéBtFB§ eﬁﬁﬁﬁéﬁalaﬁeﬁFgﬁ 9€ theaprebeis- an
|nterven|ngAa&gﬁmeQC|dfsenaeneeeﬁmEﬁentahetmeeerﬁhnaenhanaaCepepépdede
sequence an r I e t n c ce can
S typl cal | yorHanca! GoRg ¥RABbhACongREvEs" Hhuah 0BuRELARI P LT EHERT] (2
| engt h, mnthsabéﬁﬁ seguenpegt OfOHI¥s1duBEVT2 pudgBRVbidaptpféedrred. The

sanme sorts ggngbﬂgagegmgﬁgcab@adsggﬁehbagLng t he enhancer peptide to the
core pol ygeptide_can

i nterveni ng pept t8eP2 EglﬁEEBF Gégeg iggwgﬂﬂgaéﬁéeﬁig?lﬁ@l§8qﬁﬁn8es above,

core and i nseguencesg nepﬂesentdngeqdaaensuaeedhancebepepttdecseQuencehe
genetical |l y_engo a , cQ n fqt cikd and
| i nkage nDdl ?%a??gﬂg gggrﬁgﬂg gﬂgeBQQﬁ %ﬁ&eé %?%rlégﬁ §§§a?8§n#§|
t he resultlﬁQrH?Eﬂlénﬁor§ﬁéﬁﬁﬁd@reanté§hﬁﬂﬁsbeﬁﬂu§ﬂ1ﬁ%lérénbaPCNHI) or a |5

carboxy (- CEGELlEEOBEquéﬁéEQCEhﬁeb¥ ubiieseat yeh¥r iherbykatd 8pl ypeptide

ani no-term nus na r es h c ncl udi n
ot oot o1 R eugTet ok ibpERRIBNT: 4l kg, DGLEPRERIC iRtk nc! udi ng
napt hoyl 2&r uuuwx"carWHnwdnaPWX§KWHKX"an"xxxw¥wxg;oupxwxwx" "XWXWX",

9f | uor enyl N&lReXH- Ca Rﬁgwﬁngf%xﬂﬁQ”p’" xRuodinf ﬁﬁgxﬂﬁ“ 2Q hly
oar boxy- t aﬁ%&%giéhdﬁfgéxxéi AREHEES kw%ﬁ§§§1%r'§w§ugipept'

car boxy-ter m a e

t - but oxycar begpkgr euRiwxkwa,, naélﬁXﬁﬁxﬁWﬁ nahafaihyxoesﬁrbbnan§nthnBCId
residue. As a_ non-limtin the am and/ or carboxy-ternni

t he resultlﬁﬁlﬂbe|HeBBF§ng gEYEEHPEBHp?P el ah§PEFSERES 3S§n?H81“§nd/or
car boxy- termbmahrﬂodrﬁenahtdbasdeﬁlcbﬁdensushampnptaded sequencasFafe 13 or
Tabl e 2, 3Qelg Xglgibgy, FﬁbEld pol ypepti de conprises an am no acid
sequence tha non- natura y - occurring amno acid sequence. That is,
typically, the anlno aci d sequence of a hybrid pol ypeptide, does not
consist solely of the amino acid 30 sequence of a fragnent of an
endogenous, naturally occurring pol ypeptitt.—In addition, a hybrid

pol ypeptide is not



- 18 20 Novenber 2002 WD 99159615 PCT/US99/ | 1219 intended to consi st
solely of a full-length, naturally occurring pol ypeptide. Core pol ypeptides
can conprise any pol ypeptide which may be introduced into28 Navemkgf em
for exanple, any pol ypeptide that can function as a pharnacol ogically
usef ul pol ypepvy/ss1s Such core pol ypeptides can, for exanple, Be/VEEAIRI% or
the treatnent or prevention of disease, or for use in diagnostic or
prognostic met ho i i i i j r’rﬁgb' he s i Fiym t
of a core pol ypeglfill%ieé%is S/nz?%amégg%%t 4-%%%%%8;&%?3% gé??ingé.ﬁ%ég}:e‘li's,
t heoretical 5, §o Ttor® pdi ybeptlte Lppet3si e/ LERIFt 18md17as180 3Beh28.core

Fﬁl ype]pti de zgn mﬂp‘%s ,sgzapyzm,azﬁé ,ta! 2y, O‘T}@}Jrﬁbﬂgrpg_kl)_yaﬁﬁh}:;jﬁc@ﬁ reagsaes
ereof, or any nodified or synthetic pol ypepside. ically, hoyever, a
core pol ypepth e v AEBREL 4 450 SRPRG. 201 GeStabaBolt A8ATEBOPE PO
acids, wth mhafgrried 0 athowt HitdCbant N0 axesideesduas 1beghly bedhgr medeand
about 4 tos ;40 ! L d.resi i 15.p ed,. :

Exanpl es of a‘glgés%?lgﬁlleedlbo%éa B%F%‘Lég?ig%s?g%?%\?i@dggsggﬁgﬁy%gs &gég%l geéﬂg not
by way of |imesatpreferyedude, but are not linmted to, growh factors,

cytoki nes, therapgutad Coof $PER | EBISod RERBNES , tRedinvbiEibh), eAREnEEPL i de
fragnments of horr%nes, i nhi bitors or enhancers_o Cﬁtgﬁg' nes eptide 20
c

growth and PFFEIIHTHRTRCTANIED 1Y PF HRFAs O RFﬁeEt,‘gi nt er f erons,
col ony sti mplErmacdlniatsc propedeies dfictloe sresadéphbr hiybgadds, agoni sts,

ant agoni st s [ I i t] t ch_asg | i.n
2gents or . oy SHBHEE fad A0S} fae NARE ' b £ 00 LAMARBER' Bebbide SoulBAiLad
such as c%?l@@iﬁtmhrﬂmim%ﬁ b? okt i andritlable edr i helownandmangethe 2805k
addi tion, pOossdiler&PIEnPPAYPENeSESAdBYediéndE8 ¥ibabns BBRbLIERhg the
pol ypeptides_that may function either directly or indirectly as imrinogens
or anti gens,f%\:h]oo"fﬂi‘fi DS ERERYFET n t‘ﬂW@é’é?neﬂ{‘dorwﬁﬁé%gﬂFl on of

pat hol ogi cal di semsevayRepf eseaiplé Vandxaop| g wayhplr Ldmpehypen | dablahich
conprise cor y i de B f j el u

shoan i n Fiebdr /(LS b 480 SOMANLE, PRALTLROTESSREBPEERRPLE,
pol ypepti dejserab%lmmtildéﬁ mﬁ enhancer memﬁbéquengewggt@gsqahancer
PCT/ US99/ 151 %J@i&ées enddd Lo {0e {MPeROldREPt rHessdtschastfabPstbda
Pat ent No. 5, 464, 933 .S. Patent No..5, 656, 480 gnﬁ WO 96/ 19495, each of
which is i nchPordble Hehei FPBRTR 1% Lekatien QL hhPFe: SeABBREEH ol §pept i de
sequences catepictdirbemw Ldehe htbverse notiéntatidnt oft hhepskypentedeis
sequences depjcted.d I I i:S. N t hat e jdes |isted
in Table 2 |%ic§(t§1diejn #1%‘?—% tg%lzg/?oie)gtﬁ?%\(bé%h? nhgeddlg %:Sgﬁ Pg giargepggg%/%gpti des.
The sequencelRY¥entiomy brier pexamreke i dekile | theecfappardneriaotatéen ¢f thght
of the term &MakddRNS&ht PNEP & &lguSesk oNpeBWPREBe N sadepitteqf bb 6w NyPesd

p0|ypeptlgssfeeéése orientation, i.e., "IERDWEMW" is also intended to be

included.

TABLE 1

WMEWDREI

WQEWERKV

WQEWEQKV
MTWMEWDREIL
NNMTWMEWDRET
WQEWEQKVRYLEANT
NNMTWQEWEZKVRYLEANT
WNWFI

25

30

-12-



15 20 25 30 - 20 NOONLZONoO~r. NO-O-Uo. 03NJmMQ
~. . ~~"~~.[~~0~..00..~ ~:
~~t~i3H. 'S ~~i 3~S~ixii X '"~i'~ " .i~~i~rr~~F~" ~ ?r~ s~ 6 ~~~2@November 2000 O N
L.QONa_

WO 99/59615 PCT/US99/11219

WOEWDREISNYTSLI
WQEWEREISAYTSLI
WQEWDRET
WQEWET
WNWF

5 WQEW
WOAW
WQEWEQKT
WASLWNWF
WASLFNFF
WDVFTNWL

10 WASLWEWF
EWASLWEWF
WEWF
EWEWF
IEWEWF
IEWEW

15 EWEW
WASLWEWF
WAGLWEWF
AKWASLWEWF
AEWASLWEWF
WASLWAWF

20 AEWASLWAWF
AKWASLWAWF
WAGLWAWF
AEWAGLWAWF
WASLWAW
AEWASLWAW

25 WAGLWAW
AEWAGLWAW
DKWEWF
IEWASLWEWF
IKWASLWEWF
DEWEWF

30 GGWASLWNWF
GGWNWF

-13-



0. h oo a3 ~~ca~$~s~ass~s~a~~~~~~~ aas—aaaas~aassr ax~e: as$$: g~~~ 20
Novenber 2002 WD 991 59615 PCT/ US99/11219 r s~ tas ~at~t~rqw. tar A~Q,~C.
toa A~a.YD~. or-a~x 10a Ac~DPLYFPS80~SI S4VH-QH4St JI HRKSDE~¥S Neygmber 2002
Ac. Pl . YF~OEi ~ASI SQYNEI Q-1 Q51. AARLC6DEIW-I H2 t 11

AN. VFPSDEFONBD S¥46)5-HQSLAFI Rl GSDET1~FW ~I H2 tt x PCT/US99/11219
AaVFFSDEFDA&GSAYN~I 4SLJ~t Rl CSQdl HMLHNX tt a

Aof PSDFDASt SQVNF~f | | Cl SLI DaRK60B1~i NYHi | Et x t 14

Ao- PSOEFOA~SI SQvht EWNGi SL11HRKSOE~FI NYHA~NH2 t 16 .

A0SDEFDASI SaVNEKIM&M@%MM@MQ@W particular enhancer

Ac. CEFDABI S %&Aﬁ&%&ﬁéﬂ%ﬂ% tdohprise the enhancer
AcFDI 1SI SQYHEI C HGl St JT FI Rl CSD~1. HNVNAGKS. | 1 H2 t1
Ac~FDASt SQvREBYdsieArsqaudss 4 3f §i65-1 ¢, 13 and Table 1

Ac. OASI SGZVidxh¥Sitlidid Redriidrada NG AN i Bdiid Zubgstitutions at one, two

ﬁgeél\/ i%ﬁgf%é@é{j %éiﬁ-cl ~-I:{\I:${lj}%r§%%§ '%Jﬁ#tjltutlons do not abolish

Ac. GVAVSM | hhqlﬁgiiﬁmv68ﬁ4EKWHKﬂ¥NEE8HG@HW%§QZEPquence to enhance the

Ae~I f AVSKVLEHRVMAC 3G il WEleNQB R Brdh polypeptide relative
Ao, AVSKYLt i t ~GEVNKI KSALA. 61~] KAWSLSNGYSY- HH2 "t t 5

Acr YSKVW EGtRSACE- 19O SREDAING 1592 BRlyPeptide.
Ae. SKYLHLEGEYHt CiM&SAL \blﬁﬂﬂﬂdﬂlf L ShErS¥ubdttitutibns result in enhancer

X0 W1 5t e ARty ERAR AT Merhin e SRV R S i
m.~ev%95&¢r¢mmme&®nsem Beaquenaes. As such, generally,

Ae~CwHE CUCS el NHMSGANGoNS B G Tdtl dilindVacid residues
0. GEYNI DI CBAL181t | KAWSI . ~6HGL1~YL. I5KYLOUGAW u4

Ao~I | H CdCSRArTERPLRS AN LiHdRsy T ¥ Gpasilidons gapigied in the consensus
Aoal MTOBALt Giiivid amw@ﬂceaswcwd (et ainchad atidsd 1 idna 2.

ﬁgaﬁlb\[:_glr:\lYKX > HG| S\(l{ % 1 & ng"Y etr to substitutions with

Aoi CBALI . NTH@ﬂﬂdIﬂgid}ﬁ§$1dH§SOdﬁ1$¥mrmdh(ggdﬂqulﬁaze and/or
A. SAU~THKAﬁ§sfﬁ§ﬁé§/ ;?yﬂ%ﬁgagﬁig¥ﬁgﬁyﬁéﬂaﬂébter1st1cs as the amino

Ao, susTHt c~t ws~s HGVSV~xsRKwoua~nrr ol a~u. rai x

AaYi ~i yEx6HECHGH MEEIAMNG (he3dd Suksid tiptied « o SPRh gminoqpaig v~ (~t -~y

t 60 Ao~6~I C@kﬁk%ﬁ\éﬂrﬂ%\é&@ﬂéﬂﬁll&dv&t ezt O skidll-riralthd art.
vt ~arawca~a t s~

OCHLDi | ~H-006~1ZHe YR ‘@Ve’?téﬁ“ fyrthex, Rrovides GRS SERidss
PCT/ US99/ 11 FESiuerices mmmnnqﬁmammgmeﬁap@ RIS~ X, 1263 13

Ao~xi YA' ~AQeindMAlpie) 11 MdSlra Bindruidd tild shu ABut AltHtCHaild AYI 1T

20 enhancer peptide sequences comprise one or more amino acid
additions (generally no greater than about 15 amino acid
residues in length), deletions (for example, amino- or
terminal~ truncations) or non-conservative substitutions
which nevertheless do not abolish the resulting enhancer
peptide's ability to increase the pharmacokinetic properties

25 of core polypeptides to which they are linked relative to
core polypeptides without such enhancer peptide sequences.

Additions are generally no greater than about 15 amino

acid residues and can include additions of about 1, 2, 3, 4,
5, 6, 7, 8, 9, 10, 11, 12, 13, 14 or 15 consecutive amino
acid residues. Preferably the total number of amino acid

30 residues added to the original enhancer peptide is no greater
than about 15 amino acid residues, more preferably no greater

- 14 -



t 60 AaVALl' SAG 1' AAYAL 161 |1 a~ATSAQ TAAVI I | . YEAKAARSD~-JUE: D Itil Ul ll1x
16x AaTSAO~11' 11AYAWEAK~i SO ~I f FJI 6i DZbd Yl G x 16s

Ae- BAG TI Ul VAI . VEAKCAR~SO Ei ~RDTNt UW-Q~t 2 1i 4 20 November 2002
A~l| &F 1' AAVALVEAt CQVBQt El a. | ~JI ~EZD1NI Cl | VCI S~ t 65
Ac. Q 1" WAWWOD 98 RSO01 F~GJ~. At RDI HKI WASW-i Xt SsS PCT/US99/11219

Ac. | r AAvuv~uwARSd t ~wa~uHOTxt t uvnsva~lrx t6T

AaTAAYALVEAKCARSDI E~. KFJI | RDTNKAVASY(QS. ~l tix t63

Ae, WA . VEI IHTERAREGHE [tefemHmaga diiremisugs g gost preferably no
AG-AVAVEAKQ4fR-elsct\bht rttan) d BdofHA Hab\hral GisdirdHA dsA@udisaV111. VEA

o, AL V31 1 G-t LSO i Higgdeably dsferigns qfqnp ppater than
Acd. VFJ| KAARSDUE -3Atam Ty Iaqmjrr\e-mg(e{g\/i-}m-b&qtnl (either consecutive or

A~VEAI CQARSDR{I (M Qe | s\ Gdie tdetlétlje% preferably of 2
Ac~Al C4ARSDI El Q | CFJ1] RDTI t KAVDSVC1 SI G i1 LN HEu

AG KCNi SDI't FIRn AEOE mm@m@ﬂ@%ons ot single anino acids
| | 0, QARSDI Ehreldildue )7 N he224Q55t Q‘el]lWId‘ﬂlQ RJJIl'ﬁJ be of amino acid

AocJI R S0161 ¥ ROl Y-ASS|.GN
AORSO El a. | %ﬁ(‘t %ﬁﬂ’t‘&l || t‘% gsjdues of the enhancer
A0~601h3i C@HpﬁmmmmmmmwX 130

Ao4~El ~I URDTI JI ~|)Mhe§x\éexs?éﬂﬂl Je@ices of the invention also
Ao4AQ | CFA3t DI | t KAY~%Lq\I CSVriDY.t W 13x

Ao~AQ all | RSARREASSH ﬂ@afqp%peﬂti;de sequences depicted
|| ~o~i . | 3PJ itRPUEAg N2 f IlQS\érﬁd:)l'IPdM & WJ&H iohd,0 two or three non-

Ao. xa~ul sor | uuvosv~ s.sl cl xwAacsv Yl fas

Ao ur - SRR RS A A AU (Ml T, vieh Ewo such
A\Auc~tttrrvnanm1tmm/mmd@anmg \wefierred #nd one such substitution being
~, OCAV~asV~gasisC, @%ﬁWr crr{&rt\}?&lve" slylastltutlons é:ffer to

~onpexocn aasvA~ X teo A-o-t n.elrlsy

A~t OF t' | . ~I Sehshd futcians with ping, agist idesigpes. ofeslissigidar. changsys
IOI o~ ﬁYlt1 2 IsmmSY &@@&Mﬁcﬁdﬂﬁyﬁ%dﬁophlmo@t@ NHHI\&c’teTJJ’sItldQ Z U
0 Froh

2002 V\D 99| &qui@wnmgjﬂlam_eg well known to those of Sklll in the art.
In addition, the amino acid substitutions need not be,
and in certain embodiments preferably are not, restricted to
the genetically encoded amino acids. Indeed, the peptides
may contain genetically non-encoded amino acids. Thus, in
20 addition to the naturally occurring genetically encoded amino
acids, amino acid residues in the peptides may be substituted
with naturally occurring non-encoded amino acids and
synthetic amino acids.
Certain commonly encountered amino acids which provide
useful substitutions include, but are not limited to,
25 g-alanine (B-Ala) and other omega-amino acids such as
3-aminopropionic acid, 2,3~-diaminopropionic acid (Dpr),
4-aminobutyric acid and so forth; a-aminoisobutyric acid
(Aib); e-aminohexanoic acid (Aha); do-aminovaleric acid (Ava);
N-methylglycine or sarcosine (MeGly); ornithine (Orn);
citrulline (Cit); t-butylalanine (t-BuA); t-butylglycine
30 (t-BuG) ; N-methylisoleucine (MeIle); phenylglycine (Phg);

cyclohexylalanine (Cha); norleucine (Nle); naphthylalanine

- 15 -



T. HO. >e6E Ao~St~RI~IfG Iti~t3 i61

AaSt . E~, DVA N1~ONAll1lla. EWt 1FSSOGa. RSI | NNH2 t 6s A OQ t RSY\C~l H2 E%ZZ% ‘
AC. El A~-RRSNQ ~S4NHZ ~TO Aca. ~. CKWAS1. AHAF t~tH2 tl 1 AGl~- Q%Ht
t TZ Ac~Ki KASt JI NHI ~i Ht t 13 Ac~. FLDKWABLHf NAF~HH2 tt 4

A~GM NNSI SHADOKIsBESHSKt ~KVNYI U, . TSTSA-NH2 716 PCT/US99/11219
Ao. TELGHYHHSI SHAI . OKI FESHSKI OKVNVK~TSTS- HH2 ZT8

T SRR Tl

Ac. O15t El GHVEHS)SHPh Oy REBHSKIe KRN (2TEH ¥THluorophenylalanine

AN~STI : g&kﬁ@ §l'k-°1: %—k 11dh£né 6QPhe (4-F)); penicillamine
Ao~t . O~Ir NNSg SNA %E—F"HSH l%}"?HZ 8?. @ el )i P

Ae- GNLDOSTE(REIYHHSE 62t Ipplipe—3-carboxylic acid
Ac- TGHI ~t STERLEYHHSE S )EEEH&Kﬂﬂ&KM’hi)-E metAionine sulfoxide (MSO);

VTGHI ~t SIdI . GHVHHSl SNN, Kt t _
Ac~M G—IL[E)FJt: Oﬁﬂ%%g-éf(@#fl f}?@;jne (AcLys); 2,4

Ao~I | Vi %am:mmsmm«i@sem@u) 2 23:5—d1am1nobutyr1c acid (Dab);

0.2, STl IR I G i vdinn rev)

AaDSQUN1~G hbﬁ&bﬁéEéﬁWHWWnymliegne {APhelg8Hd] hpmbiserine

NA~VD~6. M 2 A _A I ~1 AAA
02 aosi 03 {hFEE) AonblrerPiroRift (RNSF, Hahtokelife Y%Pkgﬂql AL

A~0~Rl . Sf ~Ameonylat§4~am~mp|@tsldﬁoam@m@;@ml (N-subs Teuted 91Y°1nes)

Ao~G t | L SGETOIHRYNET § RSAYAE ninéﬁn&é l*&@a amlno acids of the peptide
AaTA~t EAYNEY], OG ~| YAV13t Q] 4~11.i D=] "AtL<' AHl~ XlOQt%OeU"YA

| 1011~0Al | Wgliibe SK%EAFPE‘FQLWPT—L& ????FPP‘FE“ amlno aci
[l ~0i O~ 11 flsUbytiE‘JtnﬁﬁéBaﬁ’d hot dlimited~6o L-20aNtiemeric?eainnDagdds3615

PT/ USOOLLIEAL! Moo HhofReR! fo/fTha4de Y 3h>Be) hifatelaéiox ' H

Ao~. Rl | GB6f 'rAtteyedHesf/QImesqrglw?,@%ﬁ@vlﬂﬂé Whgre an L-amino acid is

ANL~i LICES| FaSTheERYEPEh~8A~-Adéwei 4211 bAamino acid (e.g., L-Arg - D-Arg)
Ao- Nd. Rl 4$ ESI ATI FJI VHQLAYAY(i Kl

Ac, At | a. RLI & ¥ALh F—*JPVFEW?@% A‘?ﬁvétedﬁi“e faftegory or subcategory
Ac, | | AM ~S| TATHEAYHEXHBG: SOEBYAY G &hd vitce2veFaa.

A~I KOOOECWHSYKNG, | YOYP on . cion a1
Ao, KOOOECVNGVHO TTIyBicrE 28 DI FEPRIE Khat e  present invention also
Ac~008~NSVKKEn¥empkytesSpept kfe| Xyl egnesowhgpein one or more amide

Ae. 00ECNNSV'1M<X%¥'°K¥E5 ibnh RNFaKeNl a6c8HIiBR6a linkage other than
Ac~COEC~-ANSVKN

YOYPKY | f VE] SM. X
AeC~I S\t YEPECEREARNE B CENPer SErher, s or an isostere of
Ac. C~d I\/ISiﬁ‘iB)éPKYEEKSK~wRHEéI el AmENb| aglid regidues within peptides

Ao-t £ | SYKNC= LY K

AHV! Ve 3B8) BEORERERY) §g&$&%s¥§e§%ﬁ%ﬁ? Api#6 acids, and

AeSVI WGTYDYPReEerredHrrbeidnentssef ( theoipyeption are exemplified by way
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significantly interfere with the structure or activity of the
peptides. Suitable amide mimetic moieties are described, for
example, in Olson et al., 1993, J. Med. Chem. 36:3049.
Enhancer peptide sequences can be used to enhance the
pharmacokinetic properties of the core polypeptide as either
N-terminal, C-terminal, or - and C-terminal additions. While
it is preferable for the enhancer peptide sequences to be
utilized in a pairwise fashion, that is, preferably hybrid
polypeptides comprise an enhancer peptide sequence at both
the amino- and carboxy-termini, hybrid polypeptides can also
comprise a single enhancer peptide, said peptide present at
10 cjther the amino- or carboxy- terminus of the hybrid
polypeptide. Further, the enhancer peptides can be used in
either forward or reverse orientation, or in any possible
combination, linked to a core polypeptide. It is noted that
any of the enhancer peptides can be introduced at either the
N-terminus or the C-terminus of the core polypeptide. Still
15 further, multiple enhancer peptide sequences can be
introduced to the N-, C-, or - and C-terminal positions of
the hybrid polypeptides. Multiple enhancer peptide sequences
can be linked directly one to another via the same sorts of
linkages as used to link an enhancer peptide sequence to the
core polypeptide (see below). In addition, an intervening
20 amino acid sequence of the same sort as described below can
also be present between one or more of the multiple enhancer
peptide sequences. Multiple enhancer peptide sequences will
typically contain from 2 to about 10 individual enhancer
peptide sequences (of the same or different amino acid
sequence), with about 2 to about 4 being preferred.
25 It is understood that the core polypeptide is generally
linked to the enhancer peptides via a peptide amide linkage,
although linkages other than amide linkages can be utilized
to join the enhancer peptide sequences to the core
polypeptides. Such linkages are well known to those of skill
in the art and include, for example, any carbon-carbon, ester
or chemical bond that functions to link the enhancer peptide
sequences of the invention to a core peptide.
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T

| | GRKCRAI C~dan GinjHimanANmsssmivpreey 1Raeide i tp Ehe core polypeptide can

ANCCt t At C~1 Gad Iyl YRR 1A AR e N Cfe Zﬂc}’ﬁ é@& the intervening

AaCt t Al ( FKO LAHYREYAAAKSSEHDFt | Ri J. t ~VWNI C-~.
Ac. RAI CFI 9 | CSSEf | DFt 1. Al J. UCAI | dCPS~I t | 2 44t
Ago, Al Q &9Q L QHYRE/ALA GESEMNDFH R édhahitddil GRSt idelsddtences, above, core

o HomLL1 bR i pe | AR ARG Salsiied Yase Rots BaRttiFted

AQ U~Ox | YRE\A%I%EQT}%CQ%DI@?@@%LMIa‘W‘ZSd41?J1t can comprise any

AN~EL YREYAARS €t - Ld &3 Lindpt Diiiey éllﬂodﬂﬂﬁléa&B’BEYdééarfﬁ@&l\AEa(véGO
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Mo, 0GRl (23282Y (R W) Fodigb CRUgRy 5 RIEERICLISHY the

i ~1A~FI FSILAYtAd pdament MoRpine repimRy ~ fo¥ jexample, represent
YLI ~YAGW/~CRL If¥fad#dpiodbic group, including but not limited to

carbobenzyl, dansyl, t-butoxycarbonyl, decanoyl, napthoyl or
other carbohydrate group; an acetyl group; 9-
fluorenylmethoxy-carbonyl (FMOC) group; or a modified, non-

20 naturally occurring amino acid residue. Alternatively, the
hybrid polypeptide carboxy-terminus can, for example,
represent an amido group; a t-butoxycarbonyl group; or a
modified non-naturally occurring amino acid residue. As a
non-limiting example, the amino~ and/or carboxy-termini of
the resulting hybrid polypeptide can comprise any of the

25 amino- and/or carboxy-terminal modifications depicted in the
peptides shown in FIG. 13 or Table 2, below.

Typically, a hybrid polypeptide comprises an amino acid
sequence that is a non-naturally occurring amino acid
sequence. That is, typically, the amino acid sequence of a
hybrid polypeptide, does not consist solely of the amino acid

30 sequence of a fragment of an endogenous, naturally occurring
polypeptide. 1In addition, a hybrid polypeptide is not
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"TRn.i 86 ~Pq&yﬂ@£¥;de. Such core peolypeptides can, for example, be

. | 66 Ac+~TRauseFAN-Hdr- tifsa Ardeathidrt @3 A@rdd}dntiith dfYlddlseas@la or for use

ERYLL Cof ~—f 170 AUl S BPpgniesic igqndadipiRfuaily syt © 02
.~ ttt Qal bYi®aginaNmEhIGsGA tThed JASIerRIS iZk Y iy &7 (£~ @1 Siore- yRlypertdel ~11

~YRYDSI SYI | GQ ¥yl iAkhit 4-6 amino acid residues. There is,
SYRI f ~t Ao. 6~t Ae~U~J] | I't1C1YQSV~4SSt GNUVAL T C6. | | H2GasNI ~A | LA
theoretically, no core polypeptilde upper size limit and, as

10 gsuch a core polypeptide can comprise any naturally occurring

polypeptide or fragment thereof, or any modified or synthetic
polypeptide. Typically, however, a core polypeptide ranges
from about 4-6 amino acids to about 494-500 amino acids, with
about 4 to about 94-100 amino acid residues being preferred
and about 4 to about 34-40 amino acid residues being most

15 preferred.

Examnples of possible core polypeptides, provided solely
as example and not by way of limitation, include, but are not
limited to, growth factors, cytokines, therapeutic
polypeptides, hormones, e.g., insulin, and peptide fragments
of hormones, inhibitors or enhancers of cytokines, peptide

20 growth and differentiation factors, interleukins, chemokines,
interferons, colony stimulating factors, angiogenic factors,
receptor ligands, agonists, antagonists or inverse agonists,
peptide targeting agents such as imaging agents or cytotoxic
targeting agents, and extracellular matrix proteins such as
collagen, laminin, fibronectin and integrin to name a few.

25 In addition, possible core polypeptides may include viral or
bacterial polypeptides that may function either directly or
indirectly as immunogens or antigens, and thus may be useful
in the treatment or prevention of pathological disease.

Representative examples of hybrid polypeptides which
comprise core polypeptides derived from viral protein

30 sequences are shown in FIG. 13, wherein the core polypeptide
sequences are shaded. Core polypeptides also include, but
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It is to be understood that the peptides listed in Table 2 are al so
intended to fall wthin the scope of the present inventiog dhsc#Jquszed
above, those peptides depicted in Table 2 that do not alr 93{)%%’8’6' P4
enhancer peptide sequences (that is, do not represent hybrid pol ypeptides)
can 5 be utilized in connection with the enhancer peptide sequences and

t eachi ng proWYQ¥$91&rein to generate hybrid pol ypeptides. PGITUH11210he core
pol ypepti des and the core pol ypeptide of the hybrid pol ypeptides shown in
Table 2 ang FIG 13 can be used with any of the enhancer peptide sequences
descri bed ®eer ei pagiwacer OUt i Nnel y produce additional hybrid pol ypept | des 10
whi ch are Qg4 YT NS P i [
It is notedgishaheitiérerpatsdinBRBatimbtiniakispept i des listed in Table 2 and
FI G 13 ar e sflepineirosberi | ocked am no and/ or car boxy
termni or gl sammmwmby resi dues within parentheses),
It 1S 15 i ngandacvrirétetvasisovinclasipeRRSDBIEAAMDI i Sing a primary am no acid
sequence as sfepnctvesbetuasEauntianciLarmesoBit@iivai i s al so intended to be part of
t he present cianvmmqmmm%equences per se, shown in
Tabl e 2 and sfal GachdumstEesoahds: rshamivaknpgo | ypept i des conpri si ng such
core pol ypepts dasmmmhﬁmmwmaﬁamm/ or anti 20 fusogenic activity
and/ or can aehi hnwmmwwmuwmw eracel lul ar processes that

i nvol ve coi lsed- a6 H$LY qaeknemg t he core pol ypepti de
sequences arme, Aofmumw : been derived fromindi vi dual
viral proteist SWW”@SM pol ypepti de sequences are, for
exanpl e, ond¥ WASEASISAVYNEIUNCSIAFIEESDRILINVIASEST N ¢ derived 25 from greater than
one viral pregt eiApAGRKSERGISM2 (eca., an HI V-1, H V-2 and SIV -derived core

pol ypepti de)szs | H&MWWW I des can exhibit amno acid
substituti orfg deYEtHHIFESCRARFINFRELLRDINASIWNG NS di scussed, above, for
enhancer pol$Be A Y GHHSLEERREAREKOFARILELDRMELMAW MR particul ar core pol ypeptide's
antiviral arted or**&ﬁmwg@ﬁ&ﬂﬁsm*‘\"elther per se or as part of a
hybrid pon t IAGERAY WW“’ 20 Novenber 2002 WO 99/ 59b15
PCT/ US99I 19 Y PR NG O VEREE s' el etions, it is preferable
that the re§6ﬂt| '-Wd"‘fa‘f&” HLNSWEVFT H2st about 4-6 amino acid

resi dues i n.'l“en. VLA PECTIE FUUIREAES d i nsertions, preferable

i nsertions 3oL ¢ MY "o acid residues, and, nore

preferably LN 2P0t 15 SN0 "aCl 0 T esidues. It is also preferable
that core p * &’ﬁ*} opﬁ.&%},ﬁ:}f}yﬁ d/ or carboxy-termn nal

i nsertions. OIS Y) ._.,.ﬁﬁmﬁw- m nal insertions are ones
whi ch conprigf Adhdbadalbbarei ks ncdetuiviaid@ 10/ Or carboxy to the endogenous
protei N sequgNCaitetin whi bt ha b YPEPti de i s derived. For

exanpl e, if g1e scofcimptaRSRioeda ituis@ivagd from gp4l protein, such an
insertion waye d Ditdt s oRBosRiBoR0ndid(sRineC ar boxy-terninal insertion

conpri si Nng aegp4Abyaiias weasdgls acent to the gp4l core pol ypeptide
sequence. Sush MMWWWM can typically range
from about sse 5 AcfEme wWesu2t5 or 50 amino acid

resi dues amesd tAeNEMTHK ka2 cor e pol ypeptide. The
hybrid pol y#ebt iA¥e EOPILEIOWASEMAASNIZ | furt her conprise additional
nmodi fi cati orfé® t AGVTSLEH SELESIWMMNIENDN of the pol ypeptide. For
exanpl e, t hé™hy VLB ER G RELLELOAMSBEOMIWEN ed, either directly or
indirectly. Al PEPEA-HE e 2 e well known to those of skill
in the art U =t to, radioactive, fluorescent
and col ori ne | : g techni ques are al so well
known to tho KITITHetne art ana ricrude, but are not limited to,

bi otin/strepLavidril.laperl Ny ang- tnalrect ant i body | abeling. 25 The

I nvention fu N“of the enhancer pol ypeptide
sequences to - | des. For exanple, the
enhancer pe e, [1UCl €1 ¢ acid nol ecules (e. Q,
DNA or RNA) @b ak.ecul e for the purpose of
enhanci ng t hgg phg said nol ecules: 30 - 51




20 Novenber 2002' WD 99159615 PC ' 1 US99/ 11219 5.2. SYNTHESI S OF PEPTI DES
The enhancer, core and hybrid pol ypeptides of the inventig& ngéage

synt hesi zed or prepared by techniques well known in the a er2502
exanpl e, Creighton, 1983, Proteins: Structures and Mol ecul ar Principles,
WH. Freeman and Co., NY, which is incorporated herein by reference inits
entirety. Hylwowsspasypepti des may be prepared usi ng conventPCouaygtiep- w se
solution or solid phase synthesis, fragment condensation, F-MOC or T-BCC
chem stry. (see, e.g., Chem cal Approaches to the Synthesis of Peptides and
Proteins, WIllians et al., Eds., 1997, CRC Press, Boca Raton 10 Florida,
and referq ﬁhg gﬁﬂgﬁshgrg , SO|Id Phase Pegtlde Synthesis: A Practical

INEG

Appr oach, At et t (TSLRSLEN HEDKWASLSE @ Press, Oxford, England, and
ref erences mmedmlmmmm the am no- and/or car boxy term nal

nodi ficati ondss 1 BlelnvOPLYFHSDEFOASISQVREIOHQSLARIRESORAE2l d pol ypepti des of the

I nvent i on caresth e BplALYRPSREFIAGISQYNEKINABIARKSDBILINH2qQUes such as normal and
rever se phasdthi GletEPSDETOANIRVIEKNASLATRRSOEISVMMM20gr aphy, | on exchange
chromat ogr apisyr, GilinErRASISRWBINGSIABIRIGDELLENVIAGK®II2 chr omat ogr aphy, si ze

excl usi on, presci [BlotieMYPSOIEFOASIRAVIEHRIQSLARRKSDELLHNVHEX ual conditions used to 20
purify a par tesc ulafinYPSORYPABIIGVIEREINGAUAYIRKABEILENY-NHA n part, on synthesis strategy

and on fact orest s AeMPEREFPASISOVOREIQAABAFRRIAREHLERNMS®| city, hydrophilicity,
sol ubi lity, d$eabiAcN(TRUHSLIEEBONGRRNEQHLIELOWASLIWENENt t 0 t hose having skill in

W Press, NY. One may obtain

the art. Hybrfd, AeNWAHESEHEREONGAURY may al so be made using
reconbi nant [$4A tW "B‘(ﬂf‘f"&e 2S sequences encoding the
pol ypept i des 8¢ A& NN AL YEW¥E, and/ or cloned, and

expr essed acc‘&srdl LEROHAAEGIRAE L TR k‘?‘fﬂmﬂ% those of ordinary skill in
the art. See r“ E n 89, Ml ecul ar Coning, A

Laboratory MffualA® "" o'
the DNA segndit TXBH X nterest using a variety of
mol ecul ar bi o%gl'\f" Py o those skilled in the
art. For - 5 B ..x.;h_u ,)_ M1/ US99/ 11219 exanpl e,

pol ymerase chal n 2 éf;i'gi e Y, De. S e denerat e the DNA fragment
encodi ng the Qrotepl Ot Lot 1 G l|- fragment may be
obtained fro CQUES && ) l:WA Encoal ng the pol ypepti des of

I nterest may s R EREEHAL A gLasered Into a variety of host vector
systens that S Or ol WM&M DNA in |large scale. These

vectors can kg, dmmmsary el ements for directing the

transcripti om@n%%mw“mm sequence encodi ng the hybrid
pol ypepti de. & quzised include, but are not limted to,

t hose deri vedsd r Jwoneeai pdwvefzophage DNA, plasmd DNA or cosm d
DNA. For exam&eumhmm d vectors such as pcDNA3, pBR322, pUC 19/18, pUC
118, 119 and sthe aetowmasisawiees of vectors may be used. Bacteriophage
vectors may iwcl Mgﬂmw& ’>~gt|8 23, AZAP/R and the EMBL series
of ~5 bacter mph BESQHACH M20rs that nmay be utilized include,
but are not. : sp@w 107, pCv 108, pTM pMCS, pNNL,
pHS&274, ' [




Al ternatively, reconbinant virus vectors including) but not limted to,
those derived fromviruses such as herpes 20 virus, retrabw&H§ﬁ§>ry@gplnla
vi ruses, adenoviruses, adenoassoci ated viruses or bovi ne papi | Vi ruses
pl ant viruses, such as tobacco nosaic virus and bacul ovirus may be

engi neered. In order to express a biologically active pollgaptlde t he
nucl eot i de swoessers coding for the protein may be 25 i nsert@@d$H8"an
appropri ate expression vector, i.e., a vector which contains the necessary
el ements f@r the transcription and translation of the inserted coding
sequences.wabthedﬁm&hich are wel | knomn to those skllled in the art can be

sequence opggat hyflevorBRtRs i Mebah ¢ 03 M
transcr|pt|QaalAggaﬁah@ﬁmﬁuiwuﬁ@ntrol - 53 20 Novenber 2002 WD 9915961 S
PCTI L1S99/ i o421 Qosmicdpiidle@z These net hods include in vitro reconbi nant DNA
techni ques g@ad syadpicsoeul@ahni ques. See, for exanple, the techni ques

descri bed i ggsSanbuu@kacetitsotlinge 1992, Ml ecular Coninct. A Laboratorv
Manual , Col ggeSpabnpisktva@r Laboratory, 5 N Y. and Ausubel et al., 1989,
Current Profggcolagntndiadlde@cul ar Bi ol ogy, G eene Publishing Associates &

Wl ey Inter g ensisavieafioausReibeinghi ch are i ncorporated herein by
reference i Rgead t AcOviicEhidiArkdditLdcl ei ¢ aci d nol ecul e encodi ng the hybrid,
enhancer an@edC OneegheaysveRioedad of interest may be operatively 10 associ ated
W th a vari ety obsaitAvirememiwr onot er / enhancer el enents. The

pronot er/ enhenc actaviresEniagz ey be sel ected to optimze for the expression
of therapeutsst anxsisatreEstaLpRRSEELNH2The expressi on el ements of these vectors
may vary i n sseiscwteEaDRANIYISIBSUSEROBRIEKRECEILBISNH2 Dependi ng on t he host/vect or
system uti | iss%d,AcASRKCRMIEKQUEQHREVAMICES ENDBERLELRICPBLOVDSIE2 t r anscri pti on and

transl ati on eet efeMLEVORENNYIRLHSISRESANQORRGEQRLIN 2T may be in the form of the
pronot er whiteh |ASYYKSERENEYPMYFPAREERASISAYNEINGHLUNKH2 t he gene of interest.

Al ternativel%s (A¥YFEPFRDABPAVNFEINGROANIRKAREREIVHder t he control of a reconbi nant
or het erol od#us ASVRAHSRNEEINGQALAYIRKAQELWENVIBt er t hat i s not nornal |y associ at ed
with that gdfe. #%W“E%&ﬁﬂ@ﬂ*ﬂﬂ?ﬁ#%%ﬁé speC|f|c promot er/ enhancer el enents

may be used ¥ rASYYSSA IUNEE Nihe transferred DNA in specific
cel | types. !&a.-“' S : JWWﬂﬁ%“WHWﬁroI regions that exhibit tissue
specificity 11581, e used include, but are

not Hlﬂt(ﬂi?% ‘__i:'m;‘%ﬂfﬂﬁﬂ?%ﬁmﬁgureglon which is active in

pancreatic n 19§$h Cell 38:639-646; Onitz et

al ., 1986, d At B, ol . 50:399-409; MacDonal d,

| 987, Hepatql.0g zyQﬂqﬁﬁﬁg rol region which is active in
pancreatic a Lty e 315:115-122); i munogl obul i n

gene cont r ol ggf Qe

ACAAVALLPAVLLALLAP,
ACAAVALLPAVLLALLAPAADSHVKHLYDKVRSGLRDN-H2
AcKESTOKAFDGITHKVNEV-NiIt2
Ac{EKTNTOFEAVGKEFGNLER-NH2
AC-RLENLNKRVEDGFLOVWIVNAELLVALENE-H2
AcSNVKNLYDKVRSOLRDN-NH2
Ao WHEWDREINNYTSLESLIEESONQQEKNEQEL-NH2

- ACWMEWDREINNYTSLIHS LIEESONQOEKNEQE-NH2
Ac-MEWOREINNYTSLIHSLIEESONQOEKNEQEL-NH2
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€2  ACUEWDREINNYTSLHSLEESONQOEKNEQE M2
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834  Ac-EWDRENNYTSLISLIEESQNOQEKNEQELL-NH2
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s
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active in lynphoid cells (Gosschedl et al., 1984, Cell - 54 20 Novenber
2002 WD 99/59615 PCT/ US99/ 11219 38: 647-658; Adans et aI ég?S “btféf

318: 533-538: Al exander et al., 1987, Mol. Cell. Biol. 7:143&ovamber 2002, ni n
gene - control region which is active in liver (Pinkert et al., 1987, Genes
and bevel . 1:268-276) al pha-fetoprotein gene 5 control region which is
active in |iwoosweiarl auf et al., 1985, Ml . Cell. Biol. 5:d®39s9h6kds
Hanmer et al., 1987, 10 Science 235:53-58); al pha-1l-antitrypsin gene

control region which is active in liver (Kelsey et al., 1987, Genes and
bevel . 1:1@d1-171): beta-globin gene control region which is active in
myel 0i d cedd=s ﬂ*“‘j" e = ST RAT P N LN~ Lo Y= Mk WiV a VI 742 o

1986, Cell Aé 8F 0] ] : gene control reglon mhlch i's
active in ol JHoder Qqugﬂ;.ga’ jﬁp”‘,:?: Farit L Readhead et al ., 1987, Cel
48:703- 712) ; L Q1 Gl T A1) ” W!é{{&do 'W?ﬁ my ol region which is active in
skel et al nusq e £ﬁ| ‘ ~2383-286); and gonadotropic
rel easi ng ho g-t oaq‘ ontrol region which is active in the hypothal anus
(Mason et al 3€ j’ L erce 234:1372-1378). Pronoters isolated fromthe
genone of vf?ﬂse orow in mmualian cells, (e. g., vaccinia virus

7. 5K, Sv40, V, .o-qo ) Hses M.P, MMIV, LTR and CW pronoters) nmay be

used, as wel | o rs produced 20 by reconmbi nant DNA or synthetic

t echni ques. otd s eIenents may be constitutive or
i nduci bl e pr t &fi e appropriate conditions to
direct high Joave n of the nucl eotide sequence of
interest. Ekgaes | Q&{ol of constitutive 25
pronoters dogg NRndeRstrnbrokiEalkbRRB k&g Specific substrate to induce
gene expression and mnll occur under all conditions of cell growth. In
contrast, expression of genes controlled by inducible pronoters is
responsive to the presence or absence of an inducing agent. Specific

initiation signals are also required for
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30 sufficient translation of inserted protein coding sequences. - 55 20
Novenber 200f WO 99/59615 PCT/ US99/ 11219 These signals i = ng&gG
initiation codon and adjacent sequences. |In cases where the entire coding
sequence, including the initiation codon and adjacent sequences are

i nserted into the appropriate expression vectors, no additional
transl ati onavoewsyrsol signals nmay be needed. 5 However, i rP@ase¥Idere only
a portion of the coding sequence is inserted, exogenous translational
control signals, including the ATGinitiation codon nust be provided.
Furthernnﬁg, the initiation codon nust be in phase with the readlng frane
of the pr3 w S '"'"ﬂ’ﬂ"’"&'“lv-www%'r-ﬂﬂ"n A At T U U = '
These exodgl ’”M*#‘iﬂ:’l!‘w ojgﬁl%m rol 'signals and initiation codons can

be of a vgl __ .m.;.q& P DOLTL Nas Ur @l and synthetic. The efficiency of
expr essi oqug'ayA £ ok gm ]q- i'ncl usi on of transcription attenuation
sequences, ES OF THE ENHANCER PEPTI DE
SEQUENCES, chReatot L Y ARER =N 5"#'?‘1 D POLYPEPTI DES OF THE | NVENTI ON As
di scussed1 o1Dist ) DER -.; sapyences of the invention can be
utilized t1 N2k ) aLRCokl-netl.e nroperties of any core pol ypeptide
t hrough |1 LGk the enhancer peptide sequences
to form?2 1 pasia@g enhancenent of pharmacokinetic
propertie i | c properties of the core

g

pol ypepti dgyal QG mipctraidias %@hﬂ&ﬁ&&ﬁ&mﬁsﬁmt er paranmeters and

et hodS T Qfgyde!t Sl RidtriheRBRoSHR MG SEskEMABN &S ABAT T aaCOKi neti ¢ properti es
of an agenﬁ”suq@ﬂ@§$@w£§mﬁg@akhﬂgmare wel | known to those of 25 skill in
the art. Ng&i-| isdvddsB@nEtisivRRadeiLiitiCh met hods are presented in the
Exanpl es pleavi GeednlvehsstvebRGurniabdinzpept i de sequences of the invention
can, addi teftnaldidnyr-voRsidindeh@tlrdi@od@izease the in vitro or ex-vivo

hal f-1ife ®fr 2 GeBRsReksReDiFrdeitauhi ch enhancer pepti de sequences have
been attacfad. Acawedwamiistusieabunaarneqesuii de 30 sequences can increase the
hal f |ife @fs atdicaghasaaoweopsicwepiadessawier t he resul ting hybrid

pol ypept i de& ars-vestarocmndmshimvienbaveB@adxw@209/ 5961 5 PGI/ US99/1 1219

pr esent |n«aelImaub&mmmmenmxunwmukuame or patient sanples, (eTa., cel
sanpl es, t4048s UcAcSEMEN X Bder sanpl e contai ni ng bodlly
fluids). T cawanpuhypepﬁmdsumuﬂdmmybﬁtuﬂpoIypept|des of the invention can
al so be utm Z - WREWEGKYRYLEARISGSLE QA SIEIQEKNRYEL-NH2

AcWOEWEQKVRYLEANITALLEQAGIQOEKNEYEL-NH2

«m ACWAEWEGKVRYLEANITALLEQACIQQEKNMVEL-NH2

€061  AcWOEWECKVRYLEANISQSLEQAGIQQEKNEYELOKLAN2

€062  ACWOEWEQKVRYLEANITALLEQAGIQOEKNEVELQIILANH2

063  ACWIEWEQKVRYLEANITALLEQACIQOEKRMYELOKL-NI2

406¢  AcISIELNKAKSDLEESKEWIEKSNQKLDSIGNWH-NH2

1055  Ac-EFGNLEKRLENLNKRVEDGFLOVWIVHAELLVALENE-NH2

4056  Ac-EDGRLDVWIYNAELLVLMENERTLOGHOSNVKNLYDKVRMQL-NI2
4057  Ac-SISQVNEKINQSLARRKSDELL-NHZ

1068  desaminoTyrSISQVNEKINQSLAFRKSDELLANH2

4059  Ao-GISQVNEIINQSLAYIRKSDELLNIH2

€€0E0  Ac-QALLDVWKRQOEMLRLYVWGTKNLOARVTAIEKYLKDQ-NH2
406  YTSUHSUEESQNQOEKHECELLELDIOGVASLWNWFC
€062
1084

AcFOASISQVREIGNQSLAVIRISDELL A
1063  AcYTSLIHSLIEESQNQOSKNEQELLELDKWA

- fodole-3-acety-DEFDASISQVHEKINOSLARRIKSORLL-ANI2
1065  tndole-3-acelyl DEFDESISQVRENINGSLARRICSDELLAGH2
4068 (ndole-3-a0ayl DEFDESISOVIEIIEQSIAFIRKSDELLAR
1067  tadole-3-acetyl-DEFDESISAVNEKIEESLAFIRISOELL-NH?
1068  tndole-3-acely-DEFDESISQVNEIIEESLQRRKSDELLANIR




5 nodul ating (e. a., decreasing, inhibiting, disrupting, stabilizing or
enhanci ng) fusogenic events. Preferably, such peptides exhLbjt
antifusogenic or antiviral activity. The peptides of the ?hR@H@WBWWgEH al so
exhibit the ability to nodul ate intracellul ar processes invol ving

coil ed-coil peptide interactions. |0 In particular enbodinents, the hybrid
pol ypept i deswangissps € pol ypepti des of the invention that ewdybsdonepdi viral
activity can be used as part of nethods for decreasing viral i.nfection.
Such antiviral nmethods can be utilized against, for exanple, human
retrovirus@s, particularly HV (human i mmunodeficiency virus), e.a., H V-1
and HIV-2,!2nd.ntnudnuman_l5.IaL¥nphnc¥Le.¥LLuses_4¢ﬂ1AAJ_amad MO\ L) and

non- human #8%r o WYVRER RDASHAIIRA RN 0S| s virus, feline sarcoma and
| eukeni a viHTlsedeNE ARSE RIS | r uses (SIV), sarcona and

| eukeni a vNP'EseW progress pneunoni a viruses. The antiviral

met hods of We |“ﬂ’6‘m‘8§n al so be ZQ utilized against non-retroviral

Vi ruses, iﬂ%udi‘ﬁ’gﬁwwg WBPratory syncytial virus (RSV),

cani ne di stt®fpe M2 us, human parai nfluenza virus,

i nfl uenza ﬂWusé@mmW tein-Barr viruses, hepatitis B
dAVNRSPEFRASISVIEIRY

viruses and®®hs -recited viruses are envel oped
viruses. THES25 WWWN&M ion can al so be utilized
agai nst norf*&ny PHEY B2 hot linited to picornaviruses
such as poI Hﬁ nigiicision ' Wé’Fﬁ erovirus, echoviruses, and

coxsacki e W¥usé 3oy 3 3 ); ﬁ:, | l'oma virus, parvoviruses,
adenovi rusegand‘ VI T TS ......_Tg Jsogenic activities that can be
modul at ed v} ’L!hgpj_ --- des of the invention include, -

57 20 No! nb WD) 99l Ba0 .ﬁ,&qv i{:f.y 19 but are not limted to
nodul atlon Q(oi ?ﬁ‘ﬁﬁﬁm _'- @ cell fusion, and sperm egg

fusi on. Am)‘g& [ miﬁg. )| ‘::. : nvoI ving soi | ed- coi |

i nteractio thaAw&@ D61 AL 4?[;Ethods that utilize the peptides
of the i nv%ﬁl oqmg ol ;,-‘.z e exanpl e, bacterial toxins. The
anti f usi on Wi -_ / 2 ; &k Core polypeptide or hybrid

poI ypept i de,,;san Qhkbsbed RS EiE-dral duMitz2 standard in vitro, ex vivo and

ani mal mdwswmmd&mmntlwral activity, can be

speci fic Orqefaar thcg DRI Gl /dduigS Oof interest and 10 are well
known to thgge mee description relates mainly to
antiviral oqe andcdurs have@zof core and hybrid pol ypepti des
of the inveA# omendie the invention can al so be
utilized asuear taced i ni stration or. use of the core
pol ypept i destesl orve twtzUse of hybrid pol ypeptides as
part of sucttnetses giedabl e i n i nstances wherein an

i ncrease i M¥he A DT the core polypeptide is

desired. Foﬂ“exmmwm part of treatnment for certain

-
+

types of di¥Bet LsEril '~' NOFRA ki BR®prising an insulin or insulin
fragment ‘asthe Ap9e is4a MJM-' JTHEORGS NBer ef ore, al so be utilized as

part of netfBds A ERRTKNTPKNGH DRVDKTIRORGH P8t forms of diabetes for which
insulinis ed (/] iy ‘-‘“' ERATERVRIILEDREONNIR | on to t he above t her apeutic

Ul
-mfgd)‘oﬂ,n till further be utilized as
DL eV ED 1-1-’”- sorders, 25 including, but not
LS, i ntracel | ul ar processes

Loyl i BLection that involves cell-cell
and/ or vir uggcel b &3 o ..: re and hybrid pol ypeptides of
the inventi@fr CalvaR mhyl actic nethods of preventing
viral infecqugn. MWWM of the invention can still
further be wi | | ZEvadfvidsiiwehwitlivi@a@Edsteeri@s Nods. Such - 58

met hods, t h=. pepllaes o ﬂhﬂm LV
part of proggost IF.E .‘aﬁ?yﬁﬁ‘qw
Iim'tedto“‘sor 5 . ’

I nvol Vi Ng Cqied €0

20  AcVPEVQWFVGLSPTVWLEVIWHIIWYWGPSLYSILE P2
M2 AcLVPFVQWFVGLERTVWLEVIWHMWYWGRSLYSILS-NH2
“s
“u
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20 Novenber 2002 WD 991 59615 PCT/ US99/ 11219 net hods can be either in vivo
or in vitro nethods. Any diagnostic nethod that a particu

pol ypeptide can be utilized can al so be performed using aﬁ@hg&&ﬁﬁerzooz

pol ypepti de conprising the core polypeptide and a nodification or primry
am no acid sequence that allows detection of the hybrid 5 pol ypeptide. Such
t echni ques cwowm@dehect an i nprovenent over diagnostic net hBeBUSHIt2mat t he
increased half life of the hybrid pol ypeptide relative to the core

pol ypeptide al one can increase the sensitivity of the diagnostic procedure
I n which ﬁL S ut| lized. Such dr agnostrc technr ques [ ncI ude, but are not
linmited tg=srrecifitimet-tred ot -
non- i mitijl1Q ’E::;ow\qﬁ‘ u, ey JTET dﬂn a structure that binds the core
pol ypept i -'" of -\'F-\vlqdﬂ-n-'-*w” —!-wk"ﬂ,ﬂ GG kR4 @ binding to the
hybri d poI' pept deand (Ll QL ol bl I'ndirectly) the bound
hybrid polbep . o RVULATI ONS, DOSAGES AND MODES
OF ADM NI aT ekl R ) |B€ Jpy be adm nistered using
techni queg el I, _o. el Preferably, agents are

f or mul atea’gnd Adim 1) STere L ST o AL dechni ques for formulation and
adm ni stration itk L0 L JL _‘_im‘:‘;.g o Lon's Pharmaceutical Sciences”

| at est edriﬁonz Vecl Bapl EShing o Fastan  PA. Suitable routes may

i nclude orgle, L&ECh@lLookELRAL m-a Py i nhal ation), transdernal,
M%&bﬁiﬁ%@ Y , parenteral delivery, including

transmicos
i nt ranusc r, AIREOL NS s et Rl A v ections, as well as,
Wi ac 1)

i ntrathecaiy, du&eﬁu&écdemee@ma&éhaﬂk.éammsmaﬂw i ntraperitoneal,

i nt ranasalgqsqOr ,W@W,sdeuﬁﬂ&nmt to name a few. For intravenous
I nj ecti on,gdohe 23@Re . akk@Ba iR be fornul ated i n agueous

sol uti ons,«arefzmmﬁwwgonpatr bl e buffers such as Hanks'
sol ution, ¢RangQlmnmsiodidetifavatteplibtRitsobo@izcal sal ine buffer to nane a 30
few In add“trmmmmm used to deliver the peptides of the
I nvent i on.qz0r 2iaRis BB avRciBeESARRKSBELL i, - 59 20 Novenber 2002 WD
99/ 5961 5 Rasb/ | |A29fsbitstioeakiEapnnabELtabivm@eR0pri ate to the barrier to be

per meat ed ase Westievorstidvessiokvkiabeiosuvaifiich penetrants are general |y known
i n the artesarl n AcRELEAEAGEHLUMBWWSSERLOARILAVERRIKbadtar adm ni stration of the

pepti des ofust hescenrenEmAsQEENEALYIRKADBLLERN-IRT Y agents is 5 preferred,

t echni questtte| |AcitiioppEAQ@LLALDISELOARLAVERAEARI | | in the art may be

utilized. ®8r eaTRANLIGVIAREIGIADGRGME be encapsul ated into |iposones, or
mcr ospher%@? tmﬂmmmmww above. Liposones are spherical

l'ipid bil b S Wml ecul es present in an aqueous
sol ution a“th ¥ e 10 i ncorporated into the
aqueous i N i dFYTe % both protected fromthe
external nigro e Cal posones fuse with cell nenbranes,
are effect] Vel ﬁ"xﬂm Opl asm Addi tionally, due to
thei r hydrg@ho -iirﬂq@.ﬁiln.‘;" are to be adm ni stered, direct

i ntracel | ugar HRV. D sdeli-eved. Nucl eoti de sequences

encodi ng t{E PSRl _' ;_j AR et valeidd Ch are to be intracellularly
admi ni st erge M v RsdRaiied » af 1 nterest, usi ng t echni ques wel |
known to tfi@se Riurvalcwbkent 2 o (br essi on vectors derived

fromvirusee s
11es
1es
1"“wer
1168
1169
1"
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20 viruses, adeno-associated viruses, herpes viruses, or bovine papillom
viruses, may be used for delivery and expression of such Ieﬁﬁ*¥§ 0
sequences into the targeted cell popul ation. Mthods for S c%ion
of such vectors and expression constructs are well known. See, for exanple,
Sanbrook et al., 1989, Ml ecular Coning, A Laboratory Mnual, Cold Spring
Har bor PresswoonbgddisSpri ng Harbor NY, and Ausubel et al., 1IS8%ss@urzient
Protocol s in Ml ecul ar Biol ogy, G eene Publishing Associates and Wl ey
Interscience, NY. Effective dosages of the peptides of the inventiaon to be
adm ni ster®d nmay be determ ned through procedures well known to those in
the art whlbh afswess cuch paraneters as. 30 higlagical halflife

bi oavai | ablfr$ t y2-NephiurtGBRDESISQYNEKERBLAREE ;

effective KJbri doWa I
pol ypept i d85T¥os AYRRENE we skilled in the art using data
fron1rout|ﬂﬂ”ln*vF¥*G“ﬂﬁﬂiﬂﬁ“yﬁﬂwmﬁﬁmﬂﬁ¥WHﬂﬂI know to those skilled in the
art. For ettfp| Ac-WaEwE $¥¥4s of antiviral activity, such
as the exetf ar W 7, below, for T1249, will

an

provide 5 dtta # MWart may readily deternmine the
mean i nhi bittr yA mmt i de of the pol ypeptide
necessary t#4p| ommm t|vity (e.g., 50% |Cso; or
90% | C90) %195 Ap APYIPR™ ' Iected by one skilled in the

nore routine ani mal nodel s,
-scrlbed In Section 10, below
4 .tlon (C, ~;") of the peptide is

el erm ned | C val ue. Exenpl ary
~ g kg 15 body wei ght and as high
.1 effective dosage range is from
0.1 - 100 h QL .:‘. ¥, dosages for peptides of the
i nvention |Qﬁluag ,gi,| -50 ng, 1-75 ng, 1-1Q0 ny,
1-125 ny, 154E50 A0k -gguxu.,l peptide. A therapeutically

effective e rkg_{,ﬁM& PP s € conmpound sufficient to
result in aggli %Wm ongation of survival in a

patient. T%m adldiegonmpounds can be
' cul tures or

exper|nentahnamMmﬁgmmmmagumﬁggnﬁﬁumﬁnﬁhmmmihe LDso (the dose lethal to
50% of t he faApulidivhs fallamgiose therapeutically effective
in 50% of tdés@ popuwae glees ween toxi c and therapeutic
effects is wfte Aaem gamebe expressed as the ratio
LDso/ EDSO. 488N cewosveERA ez apeutic indices are preferred.
The data obuuuneuummmmKMMUsuw;a poKassays and ani nal studies can be
used in 30‘#GrnuPﬂﬂaﬁgﬂﬂﬁﬂawy@u%M*U§§&§%Dmdﬂzuse i n humans. The dosage of
such conpodHHsIﬂﬂ&FW#%W@ﬂ%ﬂﬂ?“ﬂﬂﬁﬁFﬁﬁamﬂﬁﬁﬁﬂwwWWFGQ 20 Novenber 2002
VO 991 5961 58CTAH%tar-GORFD; HENOSHABRISRE ™ Bhcent rati ons that include the
EDso with |1t | SXepthorBOERAREQV ; may vary within this range
dependi ng n L&EL . the route of adm nistration
utilized. ! a vu-iojugqiugpl},ﬂ-pﬂnq ESIETBd of the invention, the
therapeut i Calyl ¥ s et Gt i et Do

art using Iﬁ‘Ph.'“
such as t hd"®xeff
for T1249, ‘¥ ¢
obt ai ned wif®h K
polypeptidé' 0sg
as 10 ng/kd od

5

s
tate

g

BRgREEE




5 estimated initially fromcell culture assays. A dose may be fornulated in
ani mal nodels to achieve a circulating plasna concentrati rande {F@t

i ncludes the TCso (e.Q, the concentration of the test cgﬁ{ﬁﬁ\f To%h

achi eves a hal frmaxi mal inhibition of the fusogenic event, such as a
hal f maxi mal inhibition of viral infection relative to the anount to of the
event in thevebsmswse of the test conmpound) as determ ned iB¢TESPYIRRW ture.
Such information can be used to nore accurately determ ne useful doses in
humans. Levels in plasma may be nmeasured, for exanple, by high performance
l'iquid chr@natography (HPLC) or any biological or immunological assay
capabl e | S ft o

i nventi on &8 bACWIRNERVEVIEMEALEQAMIQOENEVELAKLINWASIMANRMR | on, internittently,
peri odi cal I¥2r oA-¥#H A ECAGIQARITERLQILY JNGIE | des of t he

i nvention &R bmn a si ngl e adm ni stratlon such as a single
subcut aneod®! a2 Faverrous i nfusion or a single i ngestion. The

pol ypeptldéS”ZO )ik oy 2ntion can also be admnistered in a plurality of
i Nt er m t t ert®s ad APUehtaeytSRNAFERRDELLINERH g | ng periodi c adm ni strations. For

exanpl e, |ﬁ”éert’m s the o e tldes of the invention can be
adni ni steré&‘onm HHay (e. g., every 12 hours),
every six H&§rsA “’hours, or every hour. 25 The
pol ypept i d#8%of ‘P‘ﬁ'@“T ni st ered continuously, such
as by a coe’rfg Eﬁgmmg H‘ﬁ?? m""f'ﬁ"f'ﬂgi on punp or by means of
a subcut an ) AR L ',1 the eptides to be

cont i nuousl| abé‘é’f‘ﬁ ' ﬂ e %pf ?Eg“%é'gept i des of the

I nvention 3l aI o*,-) m#ij*i .‘i&- %_@@icorrbl nation with at |east one
other - 62 W& *oly _ WD 99 5 PCT/US99/ 11219 therapeutic

(‘3' H V therapy, admnistration for other

_ erapy) can be performed concomtantly or
sequenti al | g i ek W(that is, administration of a first
conpound f 0Laa REaSs oG ) mwm“gl stration of a second
antiviral cggpol oYY Wa RuadRsahiepeati ng this sequenti al

adm ni stratdegn |W @W@mt of resistance to one of
the therapi@f) . A-voiiQurReRnmisthdddenefadlasd etroviral, infections, an
effecti ve a@gRuNtiposioRiRicAdTROoifaideidea@ns phar maceut i cally acceptable
derivative &erwmwmdmmm conbination with at |east one,
preferably s | ekt Taking H V infection as an

exanpl e, " Z‘An:snaunr = it are not linmted to DP-107
(T21), 5 g E9050 pacebeywrattzd i n Tabl e 2 derived
'Ide 15 whose core pol ypeptide

agent . Alth‘(mgh oj_‘ ,
t ypes of th‘g;sapy

fromHIV-lmHI !

is, at i N ASM N cytokines, era., rlFN a,
ri FN ~3, se, incl udi ng nucleoside
and non- nuckEos | MWNNVAcR-PRFDESSVNEIIEESLARIRS Cuas ¥2 ddl, adefovir, abacavir
and ot her dR#e o XAPFERANAFHHEGELLELHIWAS eoxyfl uoronucl eosi des or del avi ridine
nmesyl at e, Zv“ne PP RNEREELNN enz; i nhi bitors of viral nRNA capping, such
as ribaviri [ "- "; S LgrepraARRgreaot SN as ritonavir, nelfinavir
mesyl ate, a e T L EA TR r mesylate, indinavir or ABT378,
ABT538 or ?mnw P LELD B gs & 11 pi d-binding nolecule with anti-HV
activity; c S s edeioPial,0" Of 9l ycoprotein processing.

2% The hybr ke angeb ek ion may, further, be
utilized preghyl g ygase. Hybrid and/or

core pol ypegly deg ,_-J.t ' ease or, alternatively,

can be usedné VWWMWW“ bodi es agai nst the
hybri d pol ygept | AksanstsereiaeisRneediciraaamy\hi ch then serve to 30 neutralize
pat hogeni c maWﬂWml e, inhibiting viral, bacterial
and par asit gsts | NAPGESTEIIGRARTADTTAQGTELYPSARATKPSDGNATANI2

§.§§§




20 Novenber 2002 WD 99/59615 PCT/ US99/ 11219 For all such treatnents

descri bed above, the exact fornulation, route of adm nistrati on and dosage
can be chosen by the individual physician in view of the PR#tNevember2002
condition. (See e.ct. Fingl et al., 1975, in "The Pharnacol ogi cal Basis of
Therapeutics”, Ch. 1 p. 1). 51t should be noted that the attending

physi ci an woW@9%¥96Ww how to and when to term nate, i nterrupcraikoadioust
adm nistration due to toxicity, or to organ dysfunctions. Conversely, the
attendi ng physician would al so know to adjust treatnment to higher levels if
the clinigal response were not adequate (precluding toxicity). The )

magni t ude¥ef _amkedaehed i St [at ed dose in_the managenent of the oncogenic

di sorder aimi nnom agerity of the condition to be
treated amght haowonw ' ; e dose and perhaps dose
frequency seeni | wmmmﬂu@mm age, body wei ght, and response
of the indiei daewamETALLERAGIGNS EBWar abl e to that di scussed above may
be used i M2885 WeWQEWSITALLSQAQIQQORITH wrEh2 phar maceutical |y acceptable
carriers tgaf omWMWn di scl osed for the practice of

t he i nventizssn iAo h Y WEEN®i ¢ admi nistration is within
t he scope 16 t lAewns ' ' WeNBe of carrier and suitable
manuf act urseamg pmmmmmmof the present invention, in
parti cul argsst h ds@AUENDREIDEVOASISEVIEENQAMAVIREADBIYVEWRNER, be admi ni st er ed

par ent er altesp, AcWREWESEMEYDASISANEEHOALAYBEADERWEWENHDON, | ntravenous i njection, by
subcut anedz8 | AEWOEWEIREXPASISQYNFERIQMAVREADELWEWRNHAN, f or exanpl e by punp) The
conpounds 8N HeWRBYOEYRABISQVNEIRGMAYIREADBIVENINHBhar naceut i cal | y accept abl e
carriers Vg2 AaWAFNVOEYPASISRYNERNOALAYREARRLWEWY B ges suitabl e for oral

adni ni st r 2888 0n Ac-WORWFHTEALECAYROEKRALEWINENHY npounds of the invention to be

f or mul at e#2¥s WW@W Mdfds, gels, syrups, slurries,

suspensi orf&¥%an LS 4 by a patient to be treated.
Phar maceut%®al REAS ‘6‘?" use in the 30 present invention
i nclude c osi?¥ lents are contained in an

. 6
effective%uWﬁW‘!ﬁ”ﬁ%’éemer 2002 WD 99159615

PCT/ US99117219 PPTS=THL eRgEd= Dt pose ~Det el i nation of the effective anounts
is well wnin g‘ﬁ 'ﬁ',ﬂl‘!ﬁh" () hﬁoﬁ ﬁgﬁ led in the art, especially in
light of tJg def g i et A&t oSt e o vl fed Berein. In addition to the active
i ngr edi ent th, -,-_._‘:_gﬁ_k-_, [ erbe il ask Ia_r BOST ti.ons may contain suitable

phar maceutggal I ' 20 kb loRsT@dyPr i Sing excipients and auxiliaries
whi ch faci tatm ng of the active conmpounds into preparations which
can be usegesphaciBemdiafial | Y. The preparations fornul ated for oral

adm ni st r adageon m«&w«mmdragees ZO capsul es, or

sol uti ons.¢sfe0r A& : s, techniques such of those
utilized beps eﬂmmmknom to those of skill in
the art amifacamewaewere: awwemaeut i cal conpositions of the
present i Mssnt iAoMERERE: awaenner that is.itself known,

eq., 15 bmammummmmgwm ving, granul ating,

dr agee- makidtfg, AcENLES Rzl si fyi ng, encapsul ating,

ent r appi ng®tr |AsSise ReMMznaceuti cal fornul ations for

par ent eral”ﬂdmwmﬁﬂmﬁ‘&qm sol utions of the active conpounds
in water - m'um%m. L onal |y, emul sions and 20 suspensi ons of the
active co ar

Qﬂﬁﬁéﬁﬁﬁﬁﬁ




appropriate oily injection m xtures. Suitable lipophilic solvents or
vehicles include fatty oils such as sesane oil, or synthetic fatty acid
esters, such as ethyl oleate or triglycerides, |iposones 4FNayefaper 2002
substances known in the art for making lipid or |ipophilic enulsions.
Aqueous injection 25 suspensions may contain substances which increase the
vi scosity of wome/ssaaspensi on, such as sodi um car boxynet hyl eerisdsasas
sorbitol, or dextran. Optionally, the suspension nay al so contain suitable
stabilizers or agents which increase the solubility of the conpounds to

al low forsthe preparation of highly concentrated solutions. 30

phar TTBCMWM iagns for nr_a_ us,e_ran he aobt ai ned hv conbining the
active cofpdunsewor B2 20 Novenber 2002 WO 991 59615
PCT/ US99/ s182| QWMWWm xture, and processing the
m xture oﬂrammwm%ﬂllarles if desired, to
obt ai n t al§iét s ASWOEIVEGIITALLE ASLWAWTR ent s are, in particular,
fillers s®h aﬁmﬂwwmsucrose trehal ose, mannitol, or

sorbitol; mcewméuqymmw for exanple, mmize starch,
wheat star'm AP WREWEQKIFALIEQARIRG MW atin, gum tragacanth, nethyl

cel l ul ose “ﬁyd "Bodi um car boxynet hyl cel | ul ose,

AOROFESIITALHRAARIS ,
and/ or pol¥P8i nPHIFESITAHTRAQKE "%ﬁ"f"ed di sintegrating agents may be

added, sudmas“f‘m@'-W‘F RN _H nyl pyrrolidone, agar, or alginic |0
acid or |twmﬂma%" drigpPatifac e. Dragee cores are provided
with swtafbﬂ’ SHIECEQNAQRIAEQE .’ MR WE¥icent rat ed sugar sol utions may

be used, Wch“ﬁﬁ I RGN A BRIAYR abi ¢, talc, pol yvinyl

pyrrol i dorf&® c4 uM" 3"v'-' By eol 2 and/ or titani um dioxi de,
| acquer sdtyti AL e O dantt P 1B "Rt VYTt s or sol vent mi xtures.
Dyestuffs'a? piAGHE ~agdeg- T T AE TENEt s or dragee coatings for
i denti fi catifon 5 o""”‘

ﬁ.

£ y‘ﬂ “gL T EErEnt tdirbi nat i ons of active conpound
doses. Ph cé o%j*&iﬁ)a::ﬂv;r‘ A ’7, | He used oral |y include
push-fit cghsul és HRUE o1 Sl o ,4- ) oft 20 seal ed capsul es nade
of gelatinggnd a aS ] m sorbitol. The push-fit
capsul es cgQ cq\ LR O £ adm xture with filler such
as | act 0Seggbi ko NES, an or lubricants such as talc or

nmagnesi um%earm%my, stabilizers. In soft capsul es, the
active CONGRUN GouiBiasiEatirbElaREne e s bid@daaedi: | N suitabl e liquids, such
as fatty ojsrS, videdtdstailebidobtimndtiabiisiviwpol Yet hyl ene glycols. In

addi ti on, &ablmml nst ances where an enhancenent of
t he host ieuNaches aeAtglhid d pol ypepti des may be
formul at edesea t ncacs g0 enhance the 30 i~unol ogi cal
response. G8Ch AadGSAMAANSY wmaaeeznot |[imted to mneral gels
such as alws# nmmmmmmmm 2002 WO 99/ 596l 5

PC 1'/ USO8 2 1A9-TLEAQSRTLLAGIVQQQQQLLDVVIRQGEMLRLTVIWGT-HIH2
ASTLIVOAROLLEGIVOQGRNLLRAEAQOHLLOLTVIWGEHt2
ACVOAWIEYEAELSQVKEKIEQSLAVIREADELWAWR-HI2
ACVWOAWIEYEASLEQAKEKIEESKAYIREADEL WAWR-NEH2

AcWOAWIEYERLLVOAKLIGAAKLVIAKELL EWAWR-NH2

ASWOAWIEYERLLVOVKLIIAALLYIAKELLEWAWR-NH2

ASCWOAWIELERLLVOVKLKLAIAKL EIAKELL EWAWRNH2

AoGEWTYDOATHYFIVIEGGH-NI2

ACWOEWEQIGGEWTVDDATITFTVTEGGHWASLWEWR-NH2

AcGEWTYDDATKTRIVIG-NH2 :

AcWOBEWEQKIGEWTYDDATKTFIVIEWASLIWEWR-KH2

ACHRFDYRT-NI2

AcVWOEWEGKIMHRFOVRTWASLWEWR-NH2

gatesaagaasnineefs;

~44-



surface active substances such as |ysol ecithin, pluronic polyols,

pol yani ons; other peptides; oil emulsions; and potentiall sef yl jdvant s
such as BCG and Corynebacteri um parwm WMany net hods nmay t?él\lll V@H"Li)(ef)agbéj

i ntroduce the vaccine fornul ati ons described here. These nethods incl ude
but are not Iimted to oral, intradermal, intramuscular, intraperitoneal,

I nt ravenous, wouwbsesisneous, and intranasal routes. 6. EXAMPREI/US99/11219

| DENTI FI CATI ON OF CONSENSUS AM NO ACI D SEQUENCES THAT COVPRI SE ENHANCER
PEPTI DE SEQUENCES 10 The retroviral gp4l protein contains structural
domains refferred to as the a-helix region located in the C-term nal region
of the prmmwﬂ RS T N V=R S =Y W =1 —
regi on of t98 pASHAPARBIIHSEY of the enhancer peptide sequence regions
cont ai ned Vi#4hi e ATHSEWASLMFWENH2 41 from all currently published
i sol at e 15 W¥qudNEERANS f*=H V-2 and SIV identified the consensus am no
aci d sequerfd®@s é‘H‘W“Wﬂf‘%‘Hescrl bed in detail in the Exanples
present ed Ha¥owATARE ‘ resent enhancer peptide sequences in

t hat |i nkad@%of "f“l'ﬁ'@%ﬁ?‘ 2 equences to a variety of different core

pol ypept i desd¥en HEHLESSENEGH R . of 20 the resultant
hybri d pol y8¥pt i ReQARGLLSGVARRHYLLS PHREEETHAT FUNCTI ON AS
POTENT INHIH‘TWWWWMS depicted in FIG 13, is a

hybrid pol y$8pt iAa8SAYGIFHT 8195 PRI quences 1inked to an HIV
core 25 polY¥eptTUHe " AS-HE CSEUPHAKC the T1249 hybrid pol ypepti de
exhi bits en s and potent in vitro activity

agai nst Hi V; enhanced activity agai nst

HV-1 clini bmx“@ssays invitro as well as in
30 the HuP : ction in vivo. In the

bi ol ogi cal ct Ivity of the - 67 20 Novenber
2002 WO 99 onpared to the potent

anti-viral Se e T ol wment i de. al so known as DP-178, is
derived fro nd is disclosed and clained in

U S. patent 3 i MMAND METHODS 7. 1.1. PEPTIDE
SYNTHESI S P AN inYS WekseveS Y Nt hesi zed usi ng Fast Mc

chem stry. @nerw the peptides contained

am dat ed chWmmmam no termni. Purification was
carried out ey FaANTSLAY

( Ac- WOEMEQK44#o L LrfaivglrEicals
(MNV = 5036. 4t Cowersed

bl ocked at #m amxscao

I S bl ocked 44§38 anec&pAti
pepti de | actssg RaRei
T, ~LLEQAQ Qﬂ(N 2
of the T124%ty AcVEKLEEIE
car boxy- t eV ni A
synt hesi zed¥i

ASS is a 39 amno acid peptide
WAL .naturally occurring amno acids and is
py ,.an acetyl group and the carboxyl term nus
amance stability. T1387 is a 23 amno acid
Ne sequences (Ac 1S
EGEHIRIESLI8T e pr esent s the core pol ypepti de
B2 | s bl ocked at its am no- and
T1249. I n particular, T1249 was
SOTTL e techni ques. The identity

of the 20 pMthcifPATmirnacianxKs Pretrace was confirmed by nass
spectroscopy,to Be TTeae ~T1Zag Mas-reddr |y purified by.reverse phase
chromat ogra Of] s L G COT IR Dacked with a C18, 10 micron, 120A
support. Py ‘ ‘s
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25 7.1.2. VIRUS The H V-1,,"1 virus (Popovic, M et al., 1984, Science
224:. 497-508) was propagated in CEMcells cultured in RPM q’)L640 cont I ng
20% fetal calf serum Supernatant fromthe infected CEM c® NQ"%\%G@Q?
through a 0.2~Cmfilter and the infectious titer estimated in a

m croinfectivity assay using 30 the AAS cell line to support virus
replication. WOSP/54$ s pur pose, 201 of serially diluted virBST/UMY1EIYed to
20wl CEM - 68 20 Novenber 2002 WD 99159615 PCT/US99/ 11219 cells at a
concentration of 6 x 105/nml in a 96-well mcrotitre plate. Each virus

dilution ®as tested in triplicate. Cells were cultured for seven days by
addltlon_Li.Wm.aue.rquher [aP-IVARNN @ < WA E1VANw AR aVo <0 U <V A=Y S Vo

super nat amsamm%mﬂrepl ication as 5 evi denced by
reverse t ##hscMPE MEYEWVHH t he supernatant. The TCl Dso was
cal cul at e c c APOPFREVAASISEAEEHMAYIRIMEUEDNMRR h fornul a (Reed, L.J. et al.

1938, Am W9 LYV Pt FUSI ON ASSAY 10 Appr oxi matel y 7
X 10" Nbl 1448 CWW 10' CEM cells chronically

i nfected WH4Eh Nl'é“Fﬁ"VlsH" f “WW‘G\BII tissue culture plates in a
final vol 32 ofA-INAVYSLENGVETY REE 1640 containing 10% heat

i nacti vat MFB&W B

e utam ne and 1% Pen-Strep) as
previ ous| yi44des AFHANYPLINGMEY ';'“‘WW ., 1987, Proc. 15 Natl. Acad.
Sci. USA 345 5ASMAVKSSHaVEVLE HHIHEUES were added in a vol une of 10CL
and the cd nfcPYPISUCRATRIVIIENMIPAREEIVIKEPMBA hr. at 37C in 5% C2. At that
time, mul t¥fuc r‘m;@;b i > L SUTIC ’ﬁ; five cell wdths or |arger)
vere count’®d b 7 Sxam nar L Q. i 10x and 40x magnification which
al | oned vi¥al PeAT ' | " I inasingle field. Treated
cells wer ompar, £ controls and results expressed
as percentuéznhl ) . 7.1.4. MAG-CCR-5 | NFECTIVITY
ASSAYS App'r‘am ;-ﬂ" ) _,- | s (obtained through 25 the NI H
Al DS Resea,r‘&h 3l m D vision of AIDS, N AlD;
Chacker i anggsB. 4 1O Lot 1 phsaacordeslad 3932-3939) were seeded into a
48-wel | tlééue,\g_“_l,g G ndmadakl ki Iy2x10' cells/well in a vol une
of 300 ~, lgapel |MWWOHSI sting of DMEM suppl enent ed
with 10% hat .l oy Mbi@m ne, 1% Pen/ Strep, ' 30
Hygr onyci neds, @.amm nd allowed to attach overnight at

37C, 5% CQéo CablvioaRbhbiteifrkastasmmr-adigant el y - 69 20 November 2002 WO
991 59615 Rast/ UXSAnirdétibidals pvKQSUSISNIETVIEFGQK-NH2

sEEREEsSRRRRRERREREN




300 by the follow ng day. Seeding nediumwas renoved and dil uted peptide

i nhi bitor added in volunmes of 50 ~1/well (media only in untreated
controls), followed by 100 ~1/wel | of diluted virus (desi Z@iNovepber 2002ys
titre of 100 - 200 pfu/well). Finally, 250 ~1 of selective growh nedium
was 5 added to each well and the plate incubated for 2 days at 37C, 5% CQO2.
Fi xi ng and swma9sa¢5wer e done according to the protocol precrasshiyeN Al D
with the MA@ -CCR5 cells. Briefly, nediumwas renoved fromthe plate and
500 ~1 of fixative added to each well. Plates were allowed to fix for 5

m nutes at woomtenp. Fixative was renoved, each well 10 washed twice with
DPBS, and—2¥8_leefenataining sol ution added to each well. The plate was

t hen i ncubattl ade B2 st ai ning solution renoved,
and each weMsT wasHB% ! Wit ¢ was al lowed to air dry

bef ore bl uetst| |&mmmmm enunerating the entire well.
Treat ed wel $489 nepe¥T IS SIGAEKNEQEM EIDIWASYWEWRRNH Nt r eat ed controls and results
expressed a%ermwmont rols. 7.1.5. REVERSE
TRANSCRI PTABH ASSATSUHIUERIRIGRRKNEVELLELDKWASLWEWAH? | pt ase ( RT) assay was adapted
from Gof f ezl . AGYEBHHBUERSQIGRAKNEYFLOKLDXWABLWEWR-NHY| r ol . 38: 23920 248) and
Wlley et aMs? (\¢YTELHSLIFESQUQQEINEQELOKLDINASLWEWRYHA ol . 62: 139-147).

Super nat ant 8¢ r oA SBHERSQIGAEKNEVELQUILBIWARIWEWRNEY usted to | % Triton- X100. 10
ul of each ¥WHer AATHATHIRSARGRNERELOPIWASHYRWRMEr ¢ added to 50 ul of RT

cockt ai | (YMWW%W 5 mMMd2, 5 ~g/m poly A

0.25 units/ M7 ol & ALERAORPABIELABEMANMEWRNHIC]  pH 7.8, 0.5 ~uM 25
non- r adi oac¥% e mww a 96-wel |l Ubottom
mcrotitre FP‘aterﬂMWﬁ“ . After incubation, 40 ~1
of reaction'qy xt {FEEIMFUTAEEMNQOAENEEILIEWVAGLEWEN2 o t 0 a Schl ei cher and
Schuel | (S+ dof‘W“ ) SIYEWENH2, acuum  contai ning a

gri dded 96- IR -423) and filter backing
30 saturateg Wt " . AV 003M sodium citrate). Each
wel | was waghed OLYYAWEi3) 20 Novenber 2002 WD
99/ 59615 P S9 cldm M nifold was

di sassenbl e nd and washed 3 tinmes with 2x
SSC. Finall ggee th on absorbent paper, allowed
to air dry, ¢gand 4 Sampl es were placed in a
phosphor scr @ ¢ east 8 m n) phosphorscreen
appl i ed andewéd 0SLPvasinig nael X€l 1 ndex Val ues (PIV),

gener at ed Iwolwmmmﬁm&amﬁ%u@m.{ rom phosphori magi ng

(Mol ecul ar 4y anicevag 2 ABLwelifz Used to determine the
af f ect ed ortsahi &vecese afkieveL EGEwastldaviages of i nhibitors) when

conpar ed t ot rmmm@mmmmﬁl yzed by | mageQuant vol une
report, cortstict otbwWae stwEmnz HUOMAN PBMC

| NFECTI VI TYISRE A ot otypi ¢ assay used cell lines where
the primar y¥15 | AcAYOEWRAQERNEYRUGHLDKWASIWERRIZ, obt ai ned t hrough Interstate
Bl ood Bank, Y68t | APHOEWMQIICEKSERLIMEWEWEHEY o conbi nation of OKT3 (0.5 ~eg/m)

and CD28 antlbodles (0.1 ~,g/m) . The target cells were banded on

| ynphocyte separation nmedium (LSM, washed, and frozen. Cells were thawed
as required and activated as indicated above a m ninum of 2-3 days prior to
20 assay. In this 96-well format assay, cells were at a concentration of 2
x 106/l in 5% I L-2 nmediumand a final volune of 100 ~cl. Peptide stock
solutions were made in DPBS (1 ng/m ). Peptide dilutions were perforned in
20% FBS RPML 1640/ 5% I L-2 conplete nedium 25 717. I N VIVO HU-PBMC SCI D
MODEL OF HI V-1 I NFECTION Female SCID mice (5-7 weeks old) received 5-10x10
adult human PBMC injected intraperitoneally. Two weeks after
reconstitution, mce were infected IP on day O with 10" TC Dso H V-1 9320
(AZT-sensitive isolate A018). Treatnent with 30 peptides was I P, bid,

begi nning day -1 and continuing through day 6. The extent of infection in
bl ood cells, splenocytes,

-47-



- 71 20 Novenber 20Q2 WD 99159615 PCT/ US99/ 11219 | ynph nodes, and
peritoneal cells was assayed by quantitative co-culture w hunan
bl asts weekly for three consecutive weeks follow ng ani m\géc; Q?@%ﬁizﬁgﬁons
and tissue harvest (day 7, approximately 12-18 hours followng the last .s
drug treatnent). Co-culture supernatants were evaluated for 5 HV-1 p24
anti gen prodwodwsssiaas a neasure of virus infection (I munot@kKUusSami2ier Kkits
and protocol). 7.1.8. RAT PHARMACOKI NETI C STUDI ES 250-300 g nale CD rats,
doubl e jugul ar catheter, obtained from Charles River Laboratories were
used. Peptides 10 were injected in one jugular catheter in a volunme of 200
~tl of peptide solution (approximately 3.75 ng/m ), dosing solution
concentration was det§20n rRES-GWQEWEGRITALEERAQIGRERNEVELQRIDEWASTIWEWSsR2 1967,
Bi ochemi stry 6:1948- 1§44) AceGWREWEQRIT. QA@WME&QR@EMSLWM ght such
that each ani mal recdfted REGITSLITAS LU 250- 300 ~cl
Ms\@él

of 15 bl ood was reno atoJy SHSLE 9 mn and
1, 2, 4, 6, and 8 houls) AUGvANNG W%ég

removed from pel | et eqsogel Iﬁgmnsgggggu QERREOQBNE ozen or

i mredi ately processedszor ﬁdwwmmtﬂﬁ:mNmmRLﬂ@v&mF-Nﬂz
FLUORESCENCE HPLC ANA63¥S| S\cOWIRWEGRINASANROEQERBEYELORIIRWASLWEWF-NHAS TR Was

added to 900 ~C1 of Mi’ém rﬂﬁGeﬁW@WﬁﬂﬂME ERNEYELREEDRWASHWEWE-NH2

detergent) resulti ng _ E Hdr ot ei ns.
Fol  ow ng centri fuga ; R U g S N of the
super nat ant was renoy, of | grade water. Seri al

di lutions were perfonmd Ak L@_g&e y cKoncentration of peptide present in
each sanmple in diluthsn buvAsewnewsaiei sed of 40% precipitation buffer and _
. 60% HPLC wat er. | ni#ddi tAcgVMANVEQK QAQUIRQEKNEYEIQKLRIWASAWEWFNH2 | ons  of

dosi ng sol ution were! érfdﬂm %Q'%EWLWW&L‘@%?Q‘% and used

to generate a standapg cur ration of
peptide. This curve yas - T / US99/ 11219

t hen used to cal cul ana-,co%wm;}nn_@ A0 1 DKARBBMEVRKRD | Nt O
account all dil uti onss4per frawaEWESDROALLEQAQICRNANEYEERKLOKWASUWEWEINH2 M.
1649 AC-WQEWEQKITALLEQAQIQQEKAAAELQKLOKWASLWEWF-NH2
1550  ACWQEWEQKITALLEQAQIQQEKNEYAAAKLDKWASLWEWF-NH2
1551  Ac-WQEWEQKITALLEQAQIQQEKNEYELQAAAKWASLWEWF-NH2
1652 AC-WQEWEQKITALLEQAQIQQEKNEYELQKLDAAASLWEWF-NH
1653  AcWQEWEQKITALLEQAQIQQEKNEYELQKLDKWAAAAEWF-NH
1664 AC-WQEWEQKITALLEQAQIQQEKNEYELQKLDKWASLWAAA-NH
1656  Ac-YTSLIHSLIEESQNQQEKNEQELLLDKWASLWNWF-NH2
16657  Ac-YTSLIHSLIEESQNQEKNEQELLEL DKWASLWNWF-NH2
15668  Ac-ERTLDFHDS-NH2
1559  Ac-YTSLIHSLIEESQNQQEKNEQELLELDKWASLWN(W)F-NH2
1563  Ac-YTSLIHSLIEESQN(Q)QEKNEQELLELDKWASLWNWF-NH2
1564 Ac-YTSLIHSLIEESONQQDKWASLWNWF-NH2
1666 Ac-FYEIMDIEQNNVQGKKGIQQLQKWEDWVGWIGNI-NH2
1567 Ac-INQTIWNHGNITLGEWYNQTKDLQQKFYERMDIE-NH2
1568  AcWNHGNITLGEWYNQTKDLQQKFYEHMDIEQNNVQ-NH2
1672 Ac-YTSLIHSLIEESENQQEKNEQELL EL DKWASLWNWE-NH2
1573 Ac-YTSLIHSLIEESQDQQEKNEQELLELDKWASLWNWF-NH2
1574  Ac-YTSLIHSUEESQNEQEKNEQELLELDKWASLWNWF-NH2
1675 ¢-YTSLIHSUIEESQNQEEKNEQELLEL DKWASLWNWEF-NH2
1676 Ac-YTSLIHSLIEESQNQQEKDEQELLELDKWASLWNWF-NH2
1677 Ac-LGEWYNQTKDLQQKFYEIMDIEQNNVQGKKGIQQ-NH2
1678 Ac-WYNQTKDLQQKFYEHMDIEQNNVQGKKGIQQLQK-NH2
1679 Ac-YTSLIHSUEESQNQQEKNEEELLEL DKWASLWNWF-NH2
1680 Ac-YTSLIHSLIEESONQQEKNEQELLELDKWASLWOWF-NH2
1686 Ac-XTSLIHSLIEESQNQQEKNEQELLELDKWASLWINWX-NH2
1588 Ac-YNQTKDLQQKFYEIIMDIEQNNVQGKKGIQQLAKW-NH2
1698 Ac-YTSLIHSLIEESQNQQEKNEQELLELDKWASLWNWF
1600 Ac-TLTVOARQLLSGIVOQQQNNLLRAIEAQQHLLOLTVWGIKQLQAR-NH2
16803 Ac-LQOKFYEIIMDIEQNNVQGKKGIQQLAKWEDWVGW-NH2
1627 Ac-YTSUHSLIEESONQQEKNEQELLALDKWASLWNWE-NH2
1628 Ac-YTSLUHSUEESONQQEKNEQELLEADKWASLWNWEF-NH2

-40-



7.1.10. XTT PROTOCOL 5 In order to nmeasure cytotoxic/cytostatic effects of
peptides, XTT assays (Wislow, OS. et al., 1989, J. Natl (Pignce :?23%
81: 577-586) were performed in the presence of varying cont®Nevembe, f
.peptide in order to effectively establish a selective index (SI). A TCSO
was det er Rygegisdes t hi s assay by incubating cells in the preassmos9ante
absence of 10 serially diluted peptide followed by the addition of XTT. In
surviving/ nmetabolizing cells XTT is reduced to a sol uble brown dye,
XTT-formazan. Absorbance is read and conparisons nade between readi ngs in
the presence and ab ce of de i ng the

Kar ber net hod (see | ' S LELD 'Di agnostic
Procedures for \7 2 Public Health

 hssociation, Inc., EEiry A DASEMIWEMBO0 Cel | s/ el 1)
and a conbi nation ofea he Admswtbmmmmmﬁoammm&mmmt i vel y)
were plated and i ncighsit edacAWOBWEGKITALLEQACIGQEKAEYFLEKLDKWASIWEWHE-NRQUr S i N a
total volune of 10016a&| . AccNOQBWEQTALLEQAQIQQEKNAYELQKCDKWASDWEWESIHRI ng st ock
20 (1 ng/m XTT, 25B3%, MANSQEWEQKIAILEQAQIRQEKNEARIQIALBKWASHNBWF DIBO) was
added to each wel | %BA4 t Me-DRBWEKMRbat ed at 37C. Col or devel opnent was
read and results us®d5t o Ao H2s generated from peptide containing

wel I's as a percent al§8% of A9 SRl ULTS
7.2.1. ANTI VI RAL AGERI TY o N s A S oD ‘r\}m Egared to
T20 in virus mediatgds cel Iy e ng cnhronically

I nfected CEM cel | s ed wn in Table 3,

. . AN : WRWE.
bel ow. T1249 fusi ongkqhi bﬁm’ﬁ,ﬁl& Et% ORI DR Agl’g,vﬁwbq,.@s I11b, M,
and RF i s conparabl fae0 Ty ToMiLIEESONGOANEQERLELDKWASNINAFNE 2002 VIO

99/ 59615 PCT/ LI S99/ {653 21 acyrsamsLISESANRIGEANERECLELDKWASLWRIWFdiznENt  over T20.
T1249 was al so nor e1e84t i VATSLIASLIEESQAQAENNEQEDEELDKWASEWNWEDIH2gai nst  sever al
syncyti a-i nduci ng cies8i CaAc-YTSOUHSUEESQNAQEKNEQELLEADKWASLWENWFANH2Nt | sol at e

(G691-2), a pre- AZT1668 eatmmwmmqmmw ate used in
HuPBMC- SCI D st udi es XTSHISAIEEGQANQQEKNE diH? nore pot ent
than T20 agai nst H 56 NI

1659 YTSLIHSLAEESQN

1660 Ac-YTSAIHSLIEESQNQQEKNEQELLELDKWASLWNWF—NHZ

1661 Ac-YTSLAHSLIEESQNQQEKNEQELLELDKWASLWNWF-NH2

1662 Ac-YTSLIASLIEESQNQQEKNEQELLELDKWASLWNWF-NH2

1663 Ac-ATSLIHSLIEESQNQQEKNEQELLELDKWASLWNWF-NH2

1664 Ac-YASLIHSLIEESQNQQEKNEQELLELDKWASLWNWF-NH2

1665 Ac-YTALIHSUEESQNQQEKNEQELLELDKWASLWNWF-NH2

1666 Ac-RIQDLEKYVEDTKIDLWSYNAELLVALENQ-NH2

1667 Ac-HTIDLTDSEMNKLFEKTRRQLREN-NH2

1668 Ac-SEMNKLFEKTRRQLREN -NH2

1669 Ac-VFPSDEADASISQVNEKINQSLAFIRKSDELLHNV-NH2

1670 Ac-VFPSDEFAASISQVNEKINQSLAFIRKSDELLHNV-NH2

1671 Ac-VFPSDEFDASISAVNEKINQSLAFIRKSDELLHNV-NH2

1672 Ac-VFPSDEFDASISQANEKINQSLAFIRKSDELLHNV-NH2

1673 Ac-VFPSDEFDASISQVAEKINQSLAFIRKSDELLHNV-NH2

1674 AC-WQEWEQKITAALEQAQIQQEKNEYELQKLDKWASLWEWEF-NH2
1675 Ac-WOEWEQKITALAEQAQIQQEKNEYELQKLDKWASLWEWF-NH2
1676 Ac-WQEWEQKITALLEQAAIQQEKNEYELQKLDKWASLWEWF-NH2

1677 Ac-WQEWEQKITALLEQAQAQQEKNEYELQKLDKWASLWEWF-NH2
1678 Ac-WQEWEQKITALLEQAQIAQEKNEYELQKLDKWASLWEWF-NH2

1679 Ac-WQEWEQKITALLEQAQIQAEKNEYELQKLDKWASLWEWF-NH2

1680 Ac-VFPSDEFDASISQVNEKINQSAAFIRKSDELLHNV-NH2

1681 Ac-VFPSDEFDASISQVNEKINQSLAAIRKSDELLHNV-NH2

1682 Ac-VFPSDEFDASISQVNEKINQSLAFIRKSDEALHNV-NH2

1683 Ac-VFPSDEFDASISQVNEKINQSLAFIRKSDELAHNV-NH2

1684 Ac-VFPSDEFDASISQVNEKINQSLAFIRKSDELLANV-NH2

1685 AC-WQEWEQKITALLEQAQIQQAKNEYELQKLDKWASLWEWF-NH2
1687 Ac-WQEWEQKITALLEQAQIQQEKNEYELQALDKWASLWEWF-NH2
1688 Ac-WQEWEQKITALLEQAQIQOEKNEYELQKADKWASLWEWF-NH2
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~ng~~) a T1249 (ng/m) a_ Pold Differenc aH V-1 I11b2.591.092. 5H V-1 G5891-2
(AZT-R) 406. 011 6. 0125HI V-1 G762-3 (Pre- AZT)340.1112.2128H V-1

M\20. 073.176i 5 HV-1 RF 6.1 7 2.1 7 3Hzv-1 93201l 8. 4134. 528ihfayember 2002

NI HZ3610. 0>104. 32840 7.2.2. ANTIVIRAL ACTIVITY - Magi-CCR-5 20 | NFECTIVITY
ASSAYS Iva %? I nfectivity assays all ow direct conpari soné_rto be made of
syncytia aﬁ% non- syncytla I nducing virus isolates, as well BETUSM A s 0ns
bet ween | aboratory and clinical isolates. The assay is also a dlrect

nmeasure of virgg HBfeet baNunRls®eRide A0 e | peptiies | erdt e, 11251‘ab1e

comonly S<BE | ABPPGLRRERER 58 GALI AT (SR PRE Hod MRty

rever se tiaventiphaseApr discussed Mhyvd}jtﬁbseﬁpﬁptldegldﬂpﬁg@edSEﬁ Tabl e

4 bel ow) It TL24 S i T20 agai nst
al l isolé%%%f%estggst égtgP%Bao%%%g@;%%%g: (éhﬁg§;a %gbé inhibition
calcuIati%ﬁ@?eﬂqeﬂg(§h§ﬁs1§0n§Pd@P§bE@Hnﬁﬂﬁﬂknhwhr1¢1RﬁﬁXﬂﬁBﬁ%&ﬁﬁhs@amhe
clinic# peoheieikbd in- cdfinecti®nNMEH¥heWhancer peptide sequences

and teaching provided herein to generate hybrid polypeptides.
Further, the core polypeptides and the core polypeptide of
the hybrid polypeptides shown in Table 2 and FIG. 13 can be
used with any of the enhancer peptide sequences described
herein to routinely produce additional hybrid polypeptides,

10 yhich are also intended to fall within the scope of the
present invention.

It is noted that while a number of the polypeptides
listed in Table 2 and FIG. 13 are depicted with modified,
e.q., blocked amino and/or carboxy termini or d-isomeric
amino acids (denoted by residues within parentheses), it is

15 jntended that any polypeptide comprising a primary amino acid
sequence as depicted to Table 2 and FIG. 13 is also intended
to be part of the present invention.

The core polypeptide sequences, per se, shown in Table 2
and FIG. 13, as well as the hybrid polypeptides comprising
such core polypeptides, can exhibit antiviral, and/or anti-
20 fusogenic activity and/or can exhibit an ability to modulate
interacellular processes that involve coiled-coil peptide
structures. Among the core polypeptide sequences are, for
example, ones which have been derived from individual viral
protein sequences. Also among the core polypeptide sequences
are, for example, ones whose amino acid sequences are derived
25 from greater than one viral protein sequence (e.dqg., an HIV-1,
HIV-2 and SIV -derived core polypeptide).

In addition, such core polypeptides can exhibit amino
acid substitutions, deletions and/or insertions as discussed,
above, for enhancer polypeptide sequences as long as the
particular core polypeptide's antiviral and/or antifusogenic
30 activity (either per se or as part of a hybrid polypeptide)

is not abolished.



WO 99/ 59615 PCTI US99/1 ! 219 301714 (>25-fold), which is one of the |east
sensitive isolates to T20. In addition, T1249 is at |east 100fold nore

pot €nt than T20 agai nst the SIV i sol ate B670. These data, 20 Nowgmeer #P%Rusi on
.data suggest that T1249 is a potent peptide inhibitor of HV-1, H V-2, and

SIV. 5 TA 15 20 T20 T1249I |

Vi r usEC- 5 %/964% 18Vn/ Vo=0. 1EC- 50Vn/ Vo=0. 11 sol at eC- Fol dFol 4505 11 ef enceDi f
fer enceHI V- 14280810581 | | BHI V- 11150161189320H V- | 10654000431052538301714t ( su
bty With respect to amino acid deletions, it is preferable

ngz,s;m- SRR S ST Kfld BEASpIR0 2 e PORER Ao Yo BYI02%7S”
T1249 was amm@ctawdcmﬁfa#@tﬁs ol 2engt iy PEREER rFeepect t joadsine agddl e 5,

- bel ow), Whingl At QRIMRS € Hr e d1RAP | Zesk St sRgad e | ﬁde_nt:éQtéi{Sﬁﬁght qpeagdi Ct
pl asma drug concentratjons required for viral in |b|i|on in vivo. These
é‘(?’tdnaﬁesliﬁzﬂ%s

conpari sor i Ay SN PTCLRERRLY B 1MPF¢. ¥hRBo)| at es
tested Poathatt, 16 tamirdd adid/aresitided doset BE abswipeefépabbdutRati rus

Many. of "t Rt Fo Lo B SO bt Gt 0 FATREE HEDFRECFEEOR:

senS|t|ve1@EﬂWt$ﬂnS-solates to T20 exhibited 10-fold or greater sensitivity

to T1249. W\Mémyaﬁlf}% alﬂcgfar %gﬁomémiﬁaf yﬁ@érwoﬁeeafuPBNC

SCI D m)use rmdel infectjon, is | ess sensitive to_T20 than to
T1249, |n&P@étlR&9¥\ﬁﬂﬂpﬁﬁﬁﬁi%ﬂﬁﬁ%ﬂ%ﬁ*@nﬁ%ﬁ??P?%% IPLRe \}NA £QY| EArbeXY AR E

5 10 to the endogenous protein sequence from which the core

10 polypeptide is derived. For example, if the core polypeptide
is derived from gp4l protein, such an insertion would
comprise an amino and/or carboxy-terminal insertion
comprising a gp4l amino acid sequence adjacent to the gp41l
core polypeptide sequence. Such amino and/or carboxy
terminal insertions can typically range from about 1, 5, 10,

15 35, 20, 25, 30, 35, 40, 45 or 50 amino acid residues amino to
and/or carboxy to the original core polypeptide.

The hybrid polypeptides of the invention can still
further comprise additional modifications that readily allow
for detection of the polypeptide. For example, the hybrid
polypeptides can be labeled, either directly or indirectly.

20 peptide labeling techniques are well known to those of skill
in the art and include, but are not limited to, radioactive,
fluorescent and colorimetric techniques. Indirect labeling
techniques are also well known to those of skill in the art
and include, but are not limited to, biotin/streptavidin
labeling and indirect antibody labeling.

25 The invention further relates to the association of the
enhancer polypeptide sequences to types of molecules other
than peptides. For example, the enhancer peptide sequences
may be linked to nucleic acid molecules (e.g., DNA or RNA) or
any type of small organic molecule for the purpose of

enhancing the pharmacokinetic properties of said molecules.
30
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15 Tao Tia49 il virus isolate (HIV-1)Vn/Vo = 0.1 (ng/m)Vn/Vo ~ 0.1
(ng/M)Fold DifferencelllB25080393206000" 13046301714 (subtype B,

NSI ) 800070011302056 (subtype B, NSI)800909301593 (subtype29|\‘°Vem|°er 2002

Sl )350020018302077 (subtype A)3300230143021 43 (SI)16002207G591-2

(AZT-R) 130 £ 7.2.4. ANTIVIRAL ACTIVITY | SOLATES T1249 |y
conpar ed tgﬂp 0 ceII-ceII fusi on assays conducted using CEMegﬁyébéfﬁéd
with uninfected Mdlt-4 bel ow). T1249 mas nearly 200-fold nore 25 against a
T20-resi stant isol ate. R D ARPES N vi rus nedi at ed

chronically in (T, t :

Vi rusT20nT1299rr11§ﬁ:TI Wﬁ%%hg?%?( ?%%ﬁ?ergnc 1\:/}de% 5 %he

SM405. 332 inreadst wﬂa%u%y%bf}sw% or preRpxRAbHRY Eeelznv@lgm wedl S
PCT/ US99/ kdoﬁzl&ﬂ RERRUArECR-Sed@sSpys éx&ApTEp| erdighebay) 1983249 is as

much as 5Q, 000-fold rmre otent th t T20r S st ol at es such
as pNL4- 3 FEQteinsin 4S8 ‘5%’1"(% n%‘k@ fe%ﬁﬂ" ?’E’n‘éﬁtp I ‘%9@8 Pgecpany, .

72:986-993nd To., NY, which is incorporated herein by reference in its

entirety. Hybrid polypeptides may be prepared using
conventional step-wise solution or solid phase synthesis,
fragment condensation, F-MOC or T-BOC chemistry. (see, e.qg.,

Chemical Approaches to the Synthesis of Peptides and

Proteins, Williams et al., Eds., 1997, CRC Press, Boca Raton
10
Florida, and references cited therein; Solid Phase Peptide

Synthesis: A Practical Approach, Atherton & Sheppard, Eds.,
1989, IRL Press, Oxford, England, and references cited
therein). Likewise the amino~ and/or carboxy-terminal
modifications.
15 The enhancer, core and hybrid polypeptides of the
invention can be purified by art-known techniques such as
normal and reverse phase high performance liquid
chromatography, ion exchange chromatography, gel
electrophoresis, affinity chromatography, size exclusion,
precipitation and the like. The actual conditions used to
20 purify a particular polypeptide will depend, in part, on
synthesis strategy and on factors such as net charge,
hydrophobicity, hydrophilicity, solubility, stability etc.,
and will be apparent to those having skill in the art.
Hybrid, enhancer and core polypeptides may also be made
using recombinant DNA techniques. Here, the nucleotide
a5 Seduences encoding the polypeptides of the invention may be
synthesized, and/or cloned, and expressed according to
techniques well known to those of ordinary skill in the art.
See, for example, Sambrook, et _al., 1989, Molecular Cloning,
A Laboratory Manual, Vols. 1-3, Cold Spring Harbor Press, NY.
One may obtain the DNA segment encoding the polypeptide
of interest using a variety of molecular biological )

30
techniques, generally known to those skilled in the art. For
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10 15 TABhE 7 T20 T1249Vi r usEC- Vn/ VOEC- 50Vn/ Vo=0. 1EC- 50Vn/ Vo=0. 1l sol at e50=
0. 1Fol dFol d(HI V- 1) Di fferenceDi ff erencepNL4- 31662]1 011316616pNL4- 3
SMB09004112382(T20-R) | pNL4-3 SM4102600411103236( T20- R) Dui ﬁ!membsr@ﬁ% >50
>5000 1 13 >500001 >3846(T20/ T649-0000R) T1249 was directly conpared to T20
I n HUPBMC \;R,st)gggglgi ty assays (see Table 8, below), evaluati n% di fferences

I n potency agarnst a resistant isolate. T1249 is greater t NBRT25°%H8% ol d
nore potent than T20 agai nst the resistant isolate pNL4-3 SM TAHhE 8 25 30
Tao TladBkamplé sopolgméth¥elENaiNoreabtiohngPaR) VaaYobe Gséd( &g/ nl) Fol d

Dt erencepli 63°00300hAPhdoRent déSalllg! PRACEIZERInof interest.
Alternatively, the DNA fragment may be obtained from a
commercial source.

The DNA encoding the polypeptides of interest may be
5 recombinantly engineered into a variety of host vector
systems that also provide for replication of the DNA in large
scale. These vectors can be designed to contain the
necessary elements for directing the transcription and/or
translation of the DNA sequence encoding the hybrid
polypeptide.

10 Vectors that may be used include, but are not limited
to, those derived from recombinant bacteriophage DNA, plasmid
DNA or cosmid DNA. For example, plasmid vectors such as
pcDNA3, pBR322, pUC 19/18, pUC 118, 119 and the M13 mp series
of vectors may be used. Bacteriophage vectors may include
Agtl0, Agtll, Agtl8-23, AZ2AP/R and the EMBL series of
bacteriophage vectors. Cosmid vectors that may be utilized
include, but are not limited to, pJB8, pCV 103, pCV 107, pCV
108, pTM, pMCS, pNNL, pHSG274, COS202, COS203, pWE1l5, pWE1l6
and the charomid 9 series of vectors.

15

Alternatively, recombinant virus vectors including, but
not limited to, those derived from viruses such as herpes

20 virus, retroviruses, vaccinia viruses, adenoviruses, adeno-
associated viruses or bovine papilloma viruses plant viruses,
-such as tobacco mosaic virus and baculovirus may be
engineered.

In order to express a biologically active polypeptide,
the nucleotide sequence coding for the protein may be

25 jinserted into an appropriate expression vector, i.e., a

vector which contains the necessary elements for the
transcription and translation of the inserted coding
sequences. Methods which are well known to those skilled in
the art can be used to construct expression vectors having
the hybrid polypeptide coding sequence operatively associated

30 . . . . .
with appropriate transcriptional/translational control



20 Novenber 2002 WO 99/59615 PCT/t1S99/i 1219 7.2.5. ANTIVIRAL ACTIVITY -
N VI VO SCl DHuPBMC MODEL In vivo antiviral activity of Tlé%Q was directly
conmpared to T20 activity in the HUPBMC- SLI D nouse nodel ofOibiayenberapn2
infection (FIG 3). Two weeks after 5 reconstitution wth HuPBMCs, mce
were infec I n day O wwth 103 TCI Dso H V-1 9320 passed |n. PBMCs

(AZT- sensi W??/glgglgl ate A018). Treatnent with peptides was | F?,CTL/)ITJ%W'H)'P
total daily doses of 67 ng/kg (T20), 20 ng/ kg (T1249), 6.7 ng/ kg (T1249),
2.0 ng/ kgsighaas)., antsk mAthpdey indR4dy ,ihoviBrdayecbambinantgDSA day - 1.
The extent of infection in blood 10 cells, splenocytes, | h nodes, and
per i t oneateChMigugss ands Syahak i FRchnt co-%ﬁétuF@rm%ggmﬁﬁﬁanthNC

bl asts weelklchnfigiielsh e cad/berr Ul \Sanseksk f abtoad ng aoboml Mexeaaddinat i ons
and tissue harvest (day 7, approx. 12 to 18 hours follow ng | ast drug

t r eat nent Llondneayl Audabonatiorat Mannakr Celd| SR 20d f Barbpy. Laboyakarvgen
producti oy 15 @50 ANRAPENE ¥ 241.7US198Y ¢ hOPent NPLEEHEYSsV i hURoVBEUTAL
detecta®le in the blood or |ynph tissues of the 120-treated ani nals,

al t hough, Biioliggiywa Sreeinec Pedliishtiney pesseaimbes wasiéteyndintereemnence,
preparati gn. All S ]?:g&zé M t,Qu ' t:the 6.7
ng/ kg dosg'gF'szﬁgfmga |cg%ﬁﬁﬁﬁgﬁ' ea (hﬁﬂf%?f%%gé?ﬁpnggﬁgﬁﬁggsgrl 20
treat ment A1tPoemtimedy2 0 ny/ kg dose of T1249, both the lynph and the spl een

were conpl et el yhie! pRicAfe idetRGIPMA d i BEt1966d Vhg UBhe WhyBraa? bABAhAcer
reduction in virus titer in the perjtoneal. wa o.reduction in

sh and a i |o
virus tit@nd R PRIYPEPIGSS %QF?Fﬁ%ﬁt%%ycgﬂt?BFE?Lﬁge%Ke | owest dose
of T12§§,gesﬁﬁimgbfgmikMBap&@ﬁiﬁtyﬂoﬁ%ﬂiﬁﬁeneﬂtbpnoﬂoner¢eanahcetent to
i nfecte rol; St op_. [,NWLN | [.rus
titer was®< ﬁg"%?'&g‘d [ rﬁ%\gﬁ\%’%ﬁrﬁé%tr/nep e %h‘llefgllﬁﬁgrég% @?gslﬁés;g%ggg I?%t he
resul ts i ogitdaice Hor they exprdasstiorernBthkerapedtiel angunkspefent agai nst

HI V-1 932%r&t%iw.vomh@%%rg&%rpwﬁéﬂ§-o§0tlz§se veéltdpyefher w2902 WO
99159615 PCTI US99111219 7.2.6. PHARMACOKI NETI C STUDI ES,- RAT Cannul at ed
rats wer e ifisddrely mpremgithyénd,Srei btk Rdki nRePengibgi PR BheT11249. Mal e

CD rats, AYstForeietdased il 4dd oLy cohdgofaa Aamberesfwstitdh249 and

T20 (FIGS,_4A-5).. The resul tin | gasima s | es, wer e _eyal d 5,.usi ng

f1 uor e%éeﬁzfgqﬁlf%épt{&o@stai & 3 °rdua£$"|‘?rl§%§ llnarllye?%r g%%éél p?ggrra. The
bet a- phas gricaiotelri mayaie tior dlheAlfiowi a1 249 vosoneberywhirbelsi mes great er
than 120 GhGradhy GeoliattHOWMh{the ety or gitafpse. of T1249

cytotoxicity has b observed I n Vi ,.as denmonstrated in FIG _6.
Alternatively, the DNA may be positioned under the control of

a recombinant or heterologous promoter, i.e., a promoter that

is not normally associated with that gene. For example,

20 tissue specific promoter/enhancer elements may be used to
regulate the expression of the transferred DNA in specific
cell types.

Examples of transcriptional control regions that exhibit
tissue specificity which have been described and could be
used include, but are not limited to, elastase I gene control

25 region which is active in pancreatic acinar cells (Swift et

al., 1984, Cell 38:639-646; Ornitz et al., 1986, Cold Spring

Harbor Symp. Quant. Biol. 50:399-409; MacDonald, 1987,
Hepatology 7:425-51S); insulin gene control region which is

active in pancreatic beta cells (Hanahan, 1985, Nature

315:115-122); immunoglobulin gene control region which is

30 . . .
active in lymphoid cells (Grosschedl et al., 1984, Cell



In addition, T1249 is not acutely toxic (death w thin 24 hours) at 167

nmg/ kg (hi ghest dose tested) given IV through jugular cannula (0.3 over
2-3 min). 7.2.8. DIRECT BINDING TO gp4l CONSTRUCT 15 M4l @Olwemﬂfgo%s
radi ol abelled with | zsl and HPLC purified to maxi mum specific activity.

T20 was i ogigyalseélsi N the sane manner. Saturation bi ndi ng of (a
truncated gp41;5e€:itsodona| n fusion protein |acking the T20 amP%g/lgg%g&w
sequence) imuobilized on microtitre plates at 0.5 ng/~1 is 20 shown in

FI G 7. NoA8pédir+658hi Adiams wds adbf,i B hs Natuiien3 b8 : 57538l okl geanden t he

f 1_ACM_unl_abel ed tid f the diff
bet ween t 8taPland ‘é%;{?pemwe g T T i hetntn ame
. Izsl _T124%om%a|12§'e e Raversii ﬁétﬁwdmglﬁéfng bigRet dt2apM Linear

i nverse Scatchard pl ots suggest’s that each Iigand 25 binds to a honbgeneous
class of 31bB@s. GEneskiamd Desvedf. i1z:5168F220) anlphasfeli@irdtain ngeneas

- deter i negl Q561 DLELIA LA JH YOUIdYR,&! A OPLEOA PR hif Be i

M41A1783 Inme c urse associ ati1on an d| SSO tion 1s shown

FI G 8. D 3$986i,aMoan weluQUMdladlaxllwehm reesimise e £ Cal O nga?he
addi tion of unl abel ed 30 peptide to a final concentration of 10 ~cMin
one- t ent hSeienge 235453x58dy \wirha-11antitryRhin genef¢ontrel region

| zsl T124%mc¥x9ls a&lN%VG.lWEh\?é}OZ V11 PCT188597/ cddds Snaer e

significantly slower than those of zsI 20. Dissociation patterns for both
radi ol i gabeyedsr d: tltﬁdh-aﬂged \kredtra -t it gén ety ol tregion whihch hiésot her

unl abel ed g q| 2 T rt t
t hat bggh ;%gé’lr?ds co eltc’eldfZ 11-5?15 Q&sdgnéeﬁt%%gae% Si :Fgeéyun%gdﬁfzggand
T20 were Bubrakedliast ket mes,erms),f GeEl i 8T pntmpél in Basbet her

| zsl -T1249 or 1zSI-T20. Ligand was, added, just after the unlabel ed peptide
to start PEOtEd®uISNEONERO I FIREIN |‘Hh1‘éttlr’v%sa%ﬂﬁb\f\ﬁ IR FI G 9 suggest that

al t hough batiyddegrirdeyitay & i E | B{ t’ﬂéllﬁhéixeS(R@acﬂhémreﬁoamﬁﬂtI%’vpn of

ei ther unl abel ed T20 or ZO T1249 is required to fully c ete for bound
| zs| - T124Gell 2837 03RECDH BAVDING TG IMHE HFaiRED aepercapiob Feglan
di chr oi sm4,Gleh SREGIIASAP L WG S fuSEES Ul $hdhe, Seeepdagytsieuct ure of

T1249 in sol ution %phosphate 15 buffered saiyl ne Fgﬁ al one and in

conbi n&Pi 8d4ii28H 2 8fdrie AWML SPRATTRPR I Bl 235 %‘Z'H?a ¢ (PeBtagortpedt 1)
bi ndi ng r egigderothged lis AdtivietAn |thsthypdethd emd ewesdn uat 041 T1249
alone in solution (10 ~. The spectrumis typical of peptides which

adopt an aP°8%a- Mmg&%cltﬁ?e‘lq?ﬁ)par tFEenetergeteptaredi bHowf thei s

Spect r um FenesweN & £S viGhi et | tifha tl P Ofrk tihHhmad 1 8n 3c&BBs 5 $81g0f 33 protein
spectra predicts the helix content of T1249 (alone in solution) to be 50%

FIG 14B vRlogdavia adiras dporidse W0 v YD satenevireses 1MyB, MEY, wLTR

T1346. Thand @eRd py It <) 1)ma\{£mé‘mda ddeps el i g3l pLéhnsLess r proanedict ed
for a 2pon-int eractl on nodel i des are hypot hesized 25 to

erein the
not i nt er &%t HECSRINAYSH DN o1, SYRhed et ‘?r&?ﬁ%ﬁ‘“%%ect rum () differs
mar kedly from tim $d1dteqrrﬁiﬁar&iesnotmmt1armt®n a@Dbeletfits peay r bay

deronst B M R oS85 Card "R W BEACURARE Bre
appropriate condltlons to direct h1gh level or regulated
expression of the nucleotide sequence of interest.
Expression of genes under the control of constitutive
25 promoters does not require the presence of a specific
substrate to induce gene expression and will occur under all
conditions of cell growth. In contrast, expression of genes
controlled by inducible promoters is responsive to the
presence or absence of an inducing agent.
Specific initiation signals are also required for

30 . . . . . .
sufficient translation of inserted protein coding sequences.
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20 November 2002 W O 99/59615 PCT/ US99/ 11219 7.2.10. PROTEASE PROTECTI ON OF
THE T1249 BI NDI NG REG ON W THI N GP41 The susceptibility of the chineric
protein M41178, described in Section 7.2.8 above, to prot@pﬁﬁyﬂnkeﬁﬁ%%ktlon
was determ ned and anal yzed by pol yacryl am de gel 5 el ectrophor eS| S. The
results arg )ga rated in FIG 15. Wien either M ~178 (unpee 2FJG 15,
| ane 2) or ?f 2 %untreated; FIG 15, lane 4) are |ncubated |n IVI uaI

with proteinase K (FIG 15, lanes 3 and 5, respectively), both are

di gest ed. Thlewevsign\dlsn TFMBle Shen Al tiaui i a thi o 1gaden parid)radjﬁ@@idﬁ:t i on
of "proteig B.(FhG bhed Aifard i RIS Sbdthd 44 of

apprOX|nate 6500 Dal'tons results. Sequencing. of the protected fragment

dennnstra%@§ ﬁapglFh@bﬁﬂ*ﬁiﬂﬁﬁ9ﬁ(?QQQQﬂﬂQﬂ]Qﬁjﬁﬁ? rSPERARET ATDcat ed
wi t hi n t hengei-edamint OitHE Hppropr Rt esiftbds Poerdceheomasses the

7729 15 a0RYELoRRY ErARRYa fiffa‘??aa, rrso%rroﬁ?oﬁs{#d' ? R e oS

resi dués Howated,onnt loasas whdmy onmlys.a 'Bmstmmtceﬁttm cwdnxige sequérce ed

to the bi 24 saegue cont ai ned
in the Nn?glggsg%n:sgtﬁr’u%t’&%%%ﬁdé% =S c@é?%%ﬁ 'RUS HYBRI D
PCLYPEPTIDESlEGlnHethﬂIhﬁﬁrkyk%@ﬂﬁﬁQF(Rﬂﬂﬂﬂtﬂﬂﬁ?eﬁ&n?%ﬁY#@e%yncyt|aI Vi rus
(RSV) hybg{iftAgkneeR!, ¢4e% Vmﬁﬂfdmm %&mrm kpdreinh ol QP aFLE1ESEhd N

addition, results ar e presented, below, whjich denonstrate that the RSV

hybri d poF?B@ﬂ)PBd§§aﬁ‘\§p%éﬁﬂe FRERIN ARLEND rEeBIeRESs 1R SITHE 25 8. 1.
MATER ALSthBsD/E'ﬂ:dGBSo& lthle aﬁama&r&wsmm eBHRjErh&iﬂél'l ON RSV

Ul LoeS, FERRPLETATRY CHIE it L AR b R TR S B SAn 0o Rl

and acet yhatvadmrtnyn@ﬂ @miigiins Puyath gwtivora waand ssynthie it . byI'heeverse phase

RESPI RATCRS® STRTRYAL VITAE FIASDE TRbOEr O Jaey o €S/ IncuidSbn o =

transcription attenuation sequences, enhancer elements, etc.

5.3. USES OF THE ENHANCER PEPTIDE SEQUENCES, CORE
15 POLYPEPTIDES AND HYBRID POLYPEPTIDES OF THE
INVENTION

As discussed above, the enhancer peptide sequences of
the invention can be utilized to enhance the pharmacokinetic
properties of any core polypeptide through linkage of the
core polypeptide to the enhancer peptide sequences to form

20 hybrid polypeptides. The observed enhancement of
pharmacokinetic properties is relative to the pharmacokinetic
properties of the core polypeptide alone. Standard
pharmacokinetic character parameters and methods for
determining and characterizing the pharmacokinetic properties
of an agent such as a polypeptide are well known to those of

25 gkill in the art. Non-limiting examples of such methods are
presented in the Examples provided below.

The enhancer peptide sequences of the invention can,
additionally, be utilized to increase the in vitro or ex-vivo
half-life of a core polypeptide to which enhancer peptide
sequences have been attached. For example, enhancer peptide

30 sequences can increase the half life of attached core
polypeptides when the resulting hybrid polypeptides are
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All necessary dilutions of peptides were performed in clean, sterile

96-well TC plate. A total of eleven dilutions for each peptide and one
control well containing no peptide 5 were assenbl ed. The EQ Ngyember 2002
concentration range of peptide started at 50ug/m or 100~Cg/m, with a

total of &lgveegiywofold dilutions. The RSV was prepared at pefogoanifoati on
of 100PFU wel|l in 100A 3% EMEM as determ ned by a known titer of RSV. The

virus is then added to all of the we|lls. The nedia was renoved from one
sub- conf | PERSeTd- gl Iceldl mPuktauxg, Heposwe| Felture antRataentsapples,

dilution gleale Wl amigrdLd ©EHud akiFlés PbbESiss Ar b Ngtiet Nsapprd and
then transferri.ng row 12, row 11, etc. until all rows were transferred.

_ Plates vvelcé’“ﬁla&(f’ge}'d‘go 3¢ ﬂ‘ﬁeﬂ?%tubator for 48 hours. The cells were

checked to enstihe tduate poilgpaeptidee did fipseid polypeptides odbf viehés. Medi a

vas 1 emvag it ARl A WP el £100a WAL Vot Ao GhE ebp ot hanol

was added to eaclh. I's"were rinsed | nredi at In water to
renove Bx@eslxting ferchl | dleereasing, iRhHlELRY ss@tSrAPtiNgr oscope, the

nunber of %’B})ltiizeidg" gav%ﬂﬁéhieﬂ%gvﬁ%&&qic 280vén¥s . REpkbfSrably, such

Phar nacoki netic stu hybrid peptides. T1301 .

( Ac. VOEVDRPEAIGSS, REHa TR AR THEASRIOPE. R AT BRI Fak et ivity.  The

(Ac- wmgdmds@\/wgﬁwumml W%d%ﬂ)im??t ]ptmg fznhmlwrtcpepti de
sequences nstr at a reat ennance 5 life ¢ _t_ive to core
bopt i do TISRUIRRS Antrabel T ae ameer Sar R R Nepd Tedctabh o st r at ed
in FIG | @aptide Hytremhgiulomsept i des T1301, T1302 and T1303

Ac- YDASI : Yl =N hanced
((Ac- VWORWDE ﬁPgMﬁJﬁto %&Q‘M Wm% Héle % $0r SA0ME Ty Beft £8L4 Ya kil

hal f-size relativ ore peptide | . . . .

(Ac- DEYDAS%@JNB%IM%‘@#E&&MDV%M et i eeptPibenpt dekral 301,

T1302 and abt3Qdtyacait|te afsdlap gt e Mbcibds Tﬂ&ﬁ%e%gég}esliiﬁg@grépr
0

t hei bility - .82 0 _Novenb 002 WO 99159615 pCT/
b bi £ RADEASERG 1 o SHEN TR FEbD RIS G20 B 2 b PROFIERINIaA and
11B, bot h fidre ebstpdce hyhmiah RBEpon imeges dgsartscukbatlysHIVie (HnB&n cor e
I {i I {nhibi 1. RSV i nf PN P b
hy bﬁ’ﬁigbﬁé‘aﬁﬁ%{c’?@ﬁc&éﬁﬁ% I K e e e R e

(FIG ) T9ymphavmite viyoseas Z2HREHORMIME Wﬂ%krtipo_mmmésm exanpl e
bonged pareas | Sl e brLan Tapmamn (L el pistam L
enhanced p cqQki neti c, ropertjes., The oW N ri epti des
wer o Syt RIS TERCEIE G THRAF 11 T B NBERRE SELOPr et Bpve: (LB
pepti de TEAaRZ:chC -agd\DEEKRGA\N2)rasels hydnd dslpedy pepogdess 132dumonia

( Ac- WOEVECK! YG_RPGMSLVWEWF- NHZ) whi ch conprises the core pol ypeptide

T1323 amino aci d sequence coupl ed with enhancer peptides at_its amino- and
car boxy- t er mi niTheaants wWgradhwetheds jof e Inyvenkton 2gant aksq 1824 hybri d

pept i deoexdyjhijlRh %\ﬂiﬂiiﬁﬁﬁ I et AL OB O Radds | | { Re Y@ Ing ONBRE bt 0 the
T1323 core ,peptide ich I acks the enhancer peptide sequences. 10. EXAVPLE:
PHARMACOL %‘%‘lﬂ@ﬁm B 5B WSS YRSV b ‘2’1‘%‘&@, (REW ct 81 ReFI G 13, is

a hybrid gdstrepidrdericanpr itdwgstherdisepept vieus pduanan sparaketiliénzacor e
Bl o pradiied 1R ichting s iod hE5F0n THORERIRCHI e oxhibits
enhanced pHiausesokihegpidtitis B viruses and Mason-Pfizer viruses.
The above-recited viruses are enveloped viruses. The
25 antiviral methods of the invention can also be utilized
against non-enveloped viruses, including but not limited to
picornaviruses such as polio viruses, hepatitis A virus,
enterovirus, echoviruses, and coxsackie viruses,
papovaviruses such as papilloma virus, parvoviruses,
adenoviruses and reoviruses.
30 Other antifusogenic activities that can be modulated via
methods that utilize the peptides of the invention include,
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25 properties and potent in vitro as well as in vivo activity against

H V-1. In the exanple presented bel ow, the pharnacol ogi cal_ properti 8

T1249 in both rodent and prinate ani mal nodels are furt hef® @ @(é 230 -
83 20 Novenber 2002 WD 99/59615 PCT/US99/1 1219 10.1. MATERI ALS AND
METHODS - W@ odhsokys S| NGLE- DOSE ADM NI STRATI ON TO RODENTS T1Z245/w&6/11219

adm ni stered to Sprague-Dawl ey albino rats in a single dose adm nistered by
cont i nuous subcut aneous i nfusion (SCl), subcutaneous (SC) injection or

i nt r avenobuts age/naothjleionitad Eamdu@tmm@wﬂmm&tﬂ nine rats

per sex pehcHadie VHe &apy%%f&«?l Vgith %ﬁéfﬁfeﬁ(%m Onsyiénd 1249 bul k

drug substance at. _a dose_of O. . 0, 5 ) group

recei ved 3OFRACEidHAR K isamiars dnyal %fga?ﬁgﬁ%‘rled”&'se’aa‘éﬁﬁ?%l The
peptides what @aterbd Aimellddrutad Wik anaﬂ{c)u/s rﬁﬁaiﬁhitoilﬁﬁé Peny epdyt eaes10
ca~eter surgi glall)4_g | ant ed S(l#l cut a eousl the e of tfe neck. Two
gr oups r eO&i PSS olsxéq'of ZQ’E)‘—? 0% ng/ kg by

subcut ahebastienjiecdt itoxing.o the int rascapul ar region. Two groups received a

singl e dose of f f r xgﬁgﬁ) j ection.
The act ual m |1 Pefgargrnl%nfo‘ﬁsn%%l? afil‘i)ﬁ’\/\Jlfst}'ts Igaafg{%%%acﬂfs:ungﬁ u‘g ib%pt I de
content t ReRYRePtdddear fudrist RAyRRREe dFAMiEAWENLY BRIpoi nts for

anal ysi's h%@étd:%ﬁrfélﬂ&ﬁiad%ﬁﬁ%&ﬁr\éﬁtir@%ﬁﬁdw Géx Gaivey 4t dAWinal i hygand

nor i bundi ty cli cal ob ervations, cli | abor.at ory pararaeters, body
wei ght an&s)ﬁé‘é’tso eé:g: "&b‘t‘é’r’?ﬁ’d ALY Kby s‘éarég?ﬁl ing 20

t echni ques@eenfdclbmcpﬂrﬁzlmw@rpmhﬁmmdmm naiiraspest snteeesgrang at

each ofgth Wi N and 12 hours after
dose ad?n ﬁ%s?t rél:"t]'?lor{a%g;"}wg:}3 té‘noéﬁ ysclgr;s s5\k/as peq? or negf’grij ng a PcAb ECLI A assay
(Bl ackburn, G Tite @bovel SBiscxdptiorCiegdatas WEENIS3P awtiveiraD and 995,
Nat ur e 37Znﬁ%hs1%fﬁ1a@&ff@c&%£ﬂé@w'&iﬁw%{@ f‘ﬁi'ﬁof}?ﬁé% €ieqf

T1249 in rats, T1249 was prepared as a_sterile solution | bi‘carbgnat e

buf fer an@fadlieniieaHdon: o Hhe L PO HMREIdRS K] 1RYRREIGA into
the | at er dan dlsy/ e itii N 05 aHfpadtt raf ka;hy Bletbdvator okh st ed f rom t he

ani mal fro an . u ular t het er r ol | ect d

I ~edi at el ? r{tf\(l)%ln %H{j C%’ a%%%@%%ﬁps%%e éhlccln %’ aﬁa 6
hours &Pt e:lom:reugﬂaxtmdu stUs i hy:hmd o lyseptidezp aﬁ)\mutierOQchm)

99/ 59615 RQEH$§§”§S|§§¥%icularly preferable in instances wherein an

increase in the pharmacokinetic properties of the core
polypeptide is desired. For example, insulin is utilized as
part of treatment for certain types of diabetes. A hybrid
polypeptide comprising an insulin or insulin fragment as the

20 core polypeptide can, therefore, also be utilized as part of
methods for ameliorating symptoms of forms of diabetes for
which insulin is used and/or contemplated.

In addition to the above therapeutic methods, the
peptides of the invention can still further be utilized as
part of prognostic methods for preventing disorders,

25 jncluding, but not limited to disorders involving fusion
events, intracellular processes involving coiled-coil
peptides and viral infection that involves cell-cell and/or
virus-cell fusion. For example, the core and hybrid
polypeptides of the invention can be utilized as part of
prophylactic methods of preventing viral infection.

30 The hybrid polypeptides of the invention can still
further be utilized as part of diagnostic methods. Such
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anal ysis of |ynphatic fluids, sanples were taken i mredi ately before dosing
and every 20 mnutes for the first six hours after dosing. Lynphatic fluid
was ‘col l ected froma catheter placed directly into the t he? NevemberddRaci ¢
duct as previously described (Kirkpatrick and Silver, 1970, The 5 Journal

of Surgi cal search 10:147-158). The concentrations of Ti?2 ' and
| ynphati c Wptfgﬁgﬁére determ ned using a standard T1249 Corrpg WZJ'EHTBS

assay (Hamlton, G 1991, p. 139, in "Tmmunochenm stry of Solid- Phase
| munoassagthpdButher bel eithdr, iGREiNesY, iBostidno mbdhidid. 2. A%y NGLE- DOSE

A o AT HoTOERAURES Pl AL EARAEO R pLL o A2 pe

subst ance we tered us “nonkeys ses
adni ni st engdlpgedubont adsoube( se)cfomteﬂamm @r hybmidopehiperteidas (1V)

" injection r d%%uga R QM S i PRI
consi st nco{nPrgS?lﬁgg?B?e%Bf%cgﬁgg%bts%?r? bol ys dose of T1249 %f/l Ia\‘/ 0.8

. g/ kg), IR’P&G°83ﬁ’dF1k§)9qb‘PnS€ thax, aélewsaﬁ&tf%wwgf the dhoid " A washout
period f pauybe@thdtehreSud:@\yszesmh pdgaeed ga?fclirag@mg aiﬁ)&.mﬂm&hhémﬁgﬁlv&l|249

was reconstituted.in_s utrere lately

prior to §&§9H85 26 Thi ud‘F‘ %?‘P’ & LU 114 Q’?t p‘a’r{? c?%n\t'/%

cal cul at etiybsiidg p'pllgppppmdée redatdne toattheasoadet eﬂmlymmptfme tdnkomat can

adm ni ste t I dﬂé’iﬁ{ t
Shysical © LHdrTeRBErEhll Sehdiis “ﬁépmé%%t ehE) WIREHAaT PR Wnich

sanpl es wdteisomtdddggdi-nt § Aipgnpst igs teghad gies Hagldidem bRt tare
poi nts: 'Eﬁﬂduihikédatbﬁ&mﬁgﬁhggmth%és O0ed % 9n i ikhg 24 hours

after gsin For the I M an

ases of t udy .bl ood sa es_were
ool | oct S mtflneadl | ﬁmedneaaégmﬂ%mgeséﬁmg et B tll‘Pé"q]d}‘Jd‘g? i
poi nts: OsExruttuze Thafk biﬁdsaltckeZéohrwmlgbte@Itm&asldﬁg a m)&mtxi sanpl es were

prepared f b fr, qui d
ni t rogen. Wga%% %qgr?a%%‘ 5 de%% %o%rne u5| ng r%sgo tq%c&’kg%sésay
(Bl ackbur DolymtldeZQHmu@mangGQZ-tmrQQVlMYP@n Ugebinecaly G the al .

1991, di pouHhae é}dligﬁg#@%%ldgeaver D., 195; Nature 377:758). 10.1.3.
BRI DA NG PHARMA | NETIT C Y Si x mal e cynonmol gus nonkeys were randonly

assigned to 5 three groups consisting of two animals per group. All doses
of T12¥9 were gi vensby.boPHAREAOEUTRORDUFORMPBATIONS, Thosacwmdy was di vi ded

into two sessions. I n SeNDMODESACRTEADMINISTRATKONL, 2 and 3 received a
sterile preparation of T1249 bul k drug substance (i.e., bulk +1249

di ssol ved i n c&hieopepsidesr bdnihe, ipMestipnt waye bgniddmifrokstened cantegut i ve
days 10 (%E%%l%)eé% Yeih %‘Lh%s% Q_fnogezano't@lea'&(}tz OP‘I‘\HM

respectlvelgy day washout perl od separated Session and e55| on 2.
I n Sessi oRFENtEHAKS Sormudadeds apd ?dmd-ﬁé%elr@@els‘)(ﬁe&uﬁ%ﬂ*e preparati on

of T12;l9 fiﬁu?nﬁh?mctfo@ f@mwmtagmeamsaahnum@trapﬂcﬁ: ;inayolxﬁs mm?tgh)z
twi ce ggi Qr. four, consecutiv a oses, 0

0.6 15 and)é?md%fbﬁ‘g/sd%g‘grmraé’?b%&f’a&els eﬂ%@d ir?fﬁeess fo‘fltp D heddRF net i ¢
anal yses BabdishlingciCed ,ofaStmy Bays Budnable II@IMsuaislngtbA@@se

phar macokineti ¢ t d y fshpssess

st eady- stlggglpl %%%gﬁa?néco%aﬁe%%cg qu’r‘éﬁr@? %2,4 lmﬁ%s d\j\‘ere col l ected at
the foll Omﬁ@sﬁeﬂ:@@l,, EFagsausopal, or intestinal adm1nlstratlon,

parenteral delivery, including intramuscular, subcutaneous,
intramedullary injections, as well as, intrathecal, direct
25 jntraventricular, intravenous, intraperitoneal, intranasal,
or intraocular injections, just to name a few. For
intravenous injection, the agents of the invention may be
formulated in aqueous solutions, preferably in
physiologically compatible buffers such as Hanks' solution,
Ringer's solution, or physiological saline buffer to name a
30 few. In addition, infusion pumps may be used to deliver the
peptides of the invention. For transmucosal administration,
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20 pre-dose, and 0.5, 1.5, 3.0, 4.0, 6.0, 8.0 and 12. 0 hours post-dose.
Ani mal s were nonitored during Sessions 1 and 2 for clinical signs and
changes in body weight. 10.2. RESUNTS 10.2.1. PHARVACOKI NE§NowemperraG2g 25

ADM NI STERED TO RATS Rat nodels were used to performan initia

ass

essnent

of plasma @B@?ﬁ%gki netics and distribution of T1249. For api-iRls3oh 314 |
, er

dose groups

e were no changes in body weight, physical observations,

hemat ol ogy and clinical chem stry paranmeters or nacroscopi c pat hol ogy
obser vat i pepet8ants| apptopritlte ddnithes thaatricer cfo THE4Perme8ted afd

Novenber 3008 Y 98L59815, RCULUSO9/ L2I0 Baic Lts T 868! yefledd?

Xl mat e

achi eved steady-state plasna peptide concentrations appr

¢

Kol

our

hours aftadp &b AX§tration. Both the steady-state concentration in plasma
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respecti vebyptefiis are both protected from the external

microenvironment and, because liposomes fuse with cell

membranes, are effectively delivered into the cell cytoplasm.

Additionally, due to their hydrophobicity, when small

molecules are to be administered, direct intracellular

15 administration may be achieved.

Nucleotide sequences encoding the peptides of the

invention which are to be intracellularly administered may be

expressed in cells of interest, using techniques well known

to those of skill in the art. For example, expression

vectors derived from viruses such as retroviruses, vaccinia

20

viruses, adeno-associated viruses, herpes viruses, or bovine

papilloma viruses, may be used for delivery and expression of

such nucleotide sequences into the targeted cell population.

Methods for the construction of such vectors and expression

constructs are well known. See, for example, Sambrook et

al., 1989, Molecular Cloning, A Laboratory Manual, Cold

25

al., 1989, Current Protocols in Molecular Biology, Greene

Publishing Associates and Wiley Interscience, NY.

Spring Harbor Press, Cold Spring Harbor NY, and Ausubel et

Effective dosages of the peptides of the invention to be

administered may be determined through procedures well known

to those in the art which address such parameters as

30 piological half-life, biocavailability, and toxicity.

In

particularly preferred embodiments, an effective hybrid
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20 Novenber 2002 WD 991596t5 PCT/US99It 12 i 9 tmax (hour 28)Novemper 2302
-Cmax (hg/m) 6.3721.5 15.7 46. 3AUC~0_i zn~ 27. 0107 45.6 118(~sgh/m )5

AUC-0_>) 2%Pdolddefs’- 1 120(~cg' h/ml ) The bioavailability of E%%?
adm nistered to rats by subcutaneously was determ ned rel at ine 5%941{/219
adm nistration. The results are shown in Table 11 below. At |ow dose 10

(1- 2 ny/ kpelyEis ialdi dosage aranyat isedétemmankedbbli bpe( BRL1d£473% tbe
ﬁPbC“t a“e%ﬁs%%x%séégéif’?om RP%@H:‘{E P#ngg}baghhi G% Y390300udiEl well
I gh-dose (15 ng ) adm nistration of 11 concentration was greater than
. the concemxinoat itan thwde i i Diés PO% K CIBY . of FbkVekahplei, vihyvierot eelfiul |
12 hours of the study at all doses exam ned. 15 TABhE 11 Route Dose
ADCi 0__~ Navlisine e sasoof nthgixgl achiviky. - suchcgh/ khel eWempdaryo SC
1.2 27. 6 cuyrs debdribe® fif-decti@h POSBePow}o£dk0T3646, #9141 Vppoldle 2
5 "' NoPngJized froma, 1.2 ng/kg. dose to a 1.5 ng/ kg dose. tiplying
S o PRSI0 5 S0 K9, oss 18 fud 20y desgity muLiRlung
di vi di ng AllE oear) ixyhidbifidey keomtenttatiaoho(Igpt bfpthenpephildeyofhthe
Tabl o 12, BPRERtIE Hedidaaty EO"BLGEC Bobt CanbifieTBE LERMLT BT 07 O T
equi | i br atiefegtivite (#asnn P@beri@is of @08&g WiCkli.n ARAnepmi@ts y one
hour afte%oses can then be selected by one skilled in the art using
10 Pharmacokinetic data from one or more routine animal models,
such as the exemplary pharmacokinetic data described in
Section 10, below, for T1249, so that a minimum plasma
concentration (C,,) of the peptide is obtained which is equal
to or exceeds the determined IC value.
Exemplary polypeptide dosages may be as low as 0.1 ug/kg
15 body weight and as high as 10 mg/kg body weight. More
preferably an effective dosage range is from 0.1 - 100 pg/kg
body weight. Other exemplary dosages for peptides of the
invention include 1-5 mg, 1-10 mg, 1-30 mg, 1-50 mg, 1-75 ng,
1-100 mg, 1-125 mg, 1-150 mg, 1-200 mg, or 1-250 mg of
peptide. A therapeutically effective dose refers to that
20 amount of the compound sufficient to result in amelioration
of symptoms or a prolongation of survival in a patient.
Toxicity and therapeutic efficacy of such compounds can be
determined by standard pharmaceutical procedures in cell
cultures or experimental animals, e.dg., for determining the
LD;, (the dose lethal to 50% of the population) and the ED,,
25 (the dose therapeutically effective in 50% of the
population). The dose ratio between toxic and therapeutic
effects is the therapeutic index and it can be expressed as
the ratio LD.,/ED;,. Compounds which exhibit large
therapeutic indices are preferred. The data obtained from
these cell culture assays and animal studies can be used in
30 formulating a range of dosage for use in humans. The dosage

of such compounds lies preferably within a range of
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concentrations were below the |linmt, of. detect.i o%ic%LOi)' 2.0 g T1249/ M CSF)
at al | neSORFERtEFaLiQn p‘iﬂ’}ﬂ%,tﬁ%i%%‘ﬁ%ﬁ hefte a9 ©penetrate the

central neoncentypdtion af ethe tesigl comjpmm®Oviaikh ciietesmm HABEE 12
ci i i nat 1 SAcgE )RV 0 Gl “tladueniicefdney hon Mo 2 hajrn ) 506
348~a~/ 41 map-imalCimhibitipm/off )vigsl Jgtiect Upy-pelatliyend to)tive gamgust 30
89 _ 1@0fogiheiveifl0Z%n the absence of the test compound) as

determined in cell culture. Such information can be used to

more accurately determine useful doses in humans. Levels in

plasma may be measured, for example, by high performance

liquid chromatography (HPLC) or any biological or

immunological assay capable of measuring peptide levels.

15 The hybrid polypeptides of the invention can be

administered in a single administration, intermittently,

periodically, or continuously. For example, the polypeptides

of the invention can be administered in a single

administration, such as a single subcutaneous, a single

intravenous infusion or a single ingestion. The polypeptides

20 of the invention can also be administered in a plurality of

intermittent administrations, including periodic
administrations. For example, in certain embodiments the
polypeptides of the invention can be administered once a
week, once a day, twice a day (e.g., every 12 hours), every

six hours, every four hours, every two hours, or every hour.
25 The polypeptides of the invention may also be administered
continuously, such as by a continuous subcutaneous or
intravenous infusion pump or by means of a subcutaneous or
other implant which allows the polypeptides to be
continuously absorbed by the patient.
The hybrid polypeptides of the invention can also be

30 administered in combination with at least one other
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15 whose core polypeptide is, at least in part, derived from
HIV-1 or HIV-2, cytokines, e.g., rIFN o, rIFN 3, rIFN vy;
inhibitors of reverse transcriptase, including nucleoside and
non-nucleoside inhibitors, e.gq., AZT, 3TC, D4T, d4ddI,
adefovir, abacavir and other dideoxynucleosides or
dideoxyfluoronucleosides, or delaviridine mesylate,

20 pnevirapine, efavirenz; inhibitors of viral mRNA capping, such
as ribavirin; inhibitors of HIV protease, such as ritonavir,
nelfinavir mesylate, amprenavir, saquinavir, saquinavir
mesylate, indinavir or ABT378, ABT538 or MK639; amphotericin
B as a lipid-binding molecule with anti-HIV activity; and
castanospermine as an inhibitor of glycoprotein processing.

25 The hybrid and/or core polypeptides of the invention
may, further, be utilized prophylactically for the prevention
of disease. Hybrid and/or core polypeptides can act directly
to prevent disease or, alternatively, can be used as
vaccines, wherein the host raises antibodies against the
hybrid polypeptides of the invention, which then serve to -

30 peutralize pathogenic organisms including, for example,
inhibiting viral, bacterial and parasitic infection.
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concentratyj %6@%%&?@&%&1«%’ heo p‘iﬁé%”&iéf(:ﬁ@&eﬁ”@b% %{Aﬁg%% st YES

froma g evious’ stud 10 cynonol'gus nonkeys suggests t there i's a
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(t,uax) is_achieved apnd tI,z,Thgse esul.ts rndicate that the fqrnulation of
bul k drug %%s?%ﬁ%“ﬁ@%dh?’ﬁe%’ﬂe bﬁﬁiﬂﬁﬁ'ﬂl %ﬁ’y' g}‘Sng &S rabl e 15
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to T1249. erieesand syitablemarufisctusipg pPractdes.n theo sonppsit igns

speci f i20 egpogh&eptSs&ee CLhPO GRS In PAFERcANEr, Nedidd Ry I as
illustrations of 1ndividual aspects of the inventiqn, and functionally
equi val entSHHELHLORS o A 0RD istergd; HPﬁePﬁér@é’e Sh@s R¥ent i on-

| ndeed, vasulatistanedis chhjoeEion, t hetiravenbusninjectddn,i @y to t hose shown
and descriéﬁ%%&%ﬁﬁi&hg“iﬁfgéfgwﬁbgpgg£gg%ehgughgg%dgggdfu%3£1example by
pump. The compounds can be formulated readily using
pharmaceutically acceptable carriers well known in the art
25 into dosages suitable for oral administration. Such carriers
enable the compounds of the invention to be formulated as
tablets, pills, capsules, liquids, gels, syrups, slurries,
suspensions and the like, for oral ingestion by a patient to
be treated.
Pharmaceutical compositions suitable for use in the -
30 present invention include compositions wherein the active

ingredients are contained in an effective amount to achieve
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XXXVKXW GV eDIRSVPURDRIRYY  ReRARIGMakiiRiier stive/ve t Sambivanamositor
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sequence CcCO res or . L4 (S Il 0 epilpge o alm
o1, V\herei?\s{’]%él%ﬁigm‘:gr Eg@%ﬁ agvgbﬁu f 31i§qi qsdlrteﬁé’%lﬁ{?—‘ferm nal
end of thieereim. pol ypeptide. 15 5, The hybrid pol ypeptide of C aim4,
further conprigin e epL.l S ked. Q. f he

u D B ngaRe EBIA0GCLBeRLE 460G diiked o d

. car boxygterm' na C he core polype ) : rid pol ypepti de of
daim? rphersagevhicaphapupesptpongema¥qgontain suifiadde o t he

car boxy- tgﬁﬁﬂ@éeaeieaiwf aEESPﬁabgepehﬂsaysd%ombr131§d1sé@{di%mlagoept i de
of Cdaim erejin.the core.go\%gegt lde is a thergpeutic reagent. 8. The
hybrid pof)PepRritiariefavhich hareiitake PEocessing Bfefheaqdve

bi oact i vecoepdunds dngooptépanatibnscwhdkhneandide ersed i ation factor,

factor anbherareisEbfinee” SRY ReeRupArashs Jebbnat s e Bl Cuner oi n

the core &dmpuisbeatidn maypbesés the formowifndakliats ,acirdgeesguence:

YTSLI .| EEGREEKNSELL B PRons FENRS AL L ERACL I AR M of péptides,
techniques such of those utilized by, e.dg., Emisphere
Technologies well known to those of skill in the art and can
routinely be used.

The pharmaceutical compositions of the present invention
may be manufactured in a manner that is itself known, e.q.,

15 py means of conventional mixing, dissolving, granulating,
dragee-making, levigating, spray drying, emulsifying,
encapsulating, entrapping or lyophilizing processes.

Pharmaceutical formulations for parenteral
administration include aqueous solutions of the active
compounds in water-soluble form. Additionally, emulsions and

20 suspensions of the active compounds may be prepared as

appropriate oily injection mixtures. Suitable lipophilic

solvents or vehicles include fatty oils such as sesame o0il,
or synthetic fatty acid esters, such as ethyl oleate or
triglycerides, liposomes or other substances known in the art
for making lipid or lipophilic emulsions. Aqueous injection

25 gsuspensions may contain substances which increase the

viscosity of the suspension, such as sodium carboxymethyl

cellulose, sorbitol, or dextran. Optionally, the suspension
may also contain suitable stabilizers or agents which
increase the solubility of the compounds to allow for the
preparation of highly concentrated solutions. -

30 Pharmaceutical preparations for oral use can be obtained

by combining the active compounds with solid excipient,
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sodium carboxymethylcellulose, and/or polyvinylpyrrolidone

(PVP). If desired, disintegrating agents may be added, such
as the cross-linked polyvinyl pyrrolidone, agar, or alginic
10 5cid or a salt thereof such as sodium alginate.

Dragee cores are provided with suitable coatings. For
this purpose, concentrated sugar solutions may be used, which
may optionally contain gum arabic, talc, polyvinyl
pyrrolidone, carbopol gel, polyethylene glycol, and/or
titanium dioxide, lacquer solutions, and suitable organic

15 solvents or solvent mixtures. Dyestuffs or pigments may be
added to the tablets or dragee coatings for identification or
to characterize different combinations of active compound
doses.

Pharmaceutical preparations which can be used orally
include push-fit capsules made of gelatin, as well as soft,

20 sealed capsules made of gelatin and a plasticizer, such as
glycerol or sorbitol. The push-fit capsules can contain the
active ingredients in admixture with filler such as lactose,
binders such as starches, and/or lubricants such as talc or
magnesium stearate and, optionally, stabilizers. 1In soft
capsules, the active compounds may be dissolved or suspended

25 jin suitable liquids, such as fatty oils, liquid paraffin, or
liquid polyethylene glycols. 1In addition, stabilizers may be
added.

In instances where an enhancement of the host immune
response is desired, the hybrid polypeptides may be
formulated with a suitable adjuvant in order to enhance the

30 jmmunological response. Such adjuvants may include, but are
not limited to mineral gels such as aluminum hydroxide;
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20 Novenber 2002 PCT/US99/11219 12. The hybrid pol ypeptide of Claim9,
wherei n the enhancer peptide sequence is linked to the carboxy-term nal end
of the core polypeptide. 13. The hybrid pol ypeptide of C AhNovempes 2802 t he
5 enhancer peptide sequence conprises WOEWEQKI or WASLWEWF. 14. The hybrid
pol ypepti devpée/dssps m 9, wherein the hybrid pol ypeptide conpripicgRised R 4M NO
aci d sequence: WXEWEQKI TALLEQAQ QREKNEYEL QKL DKWASLVEWF,

VQEVEQKI TALLEQAQ QQEKI EYELQKLI EVEWF or 10
VypSDEYDASPS@ﬂQEEImLW(IMIL‘EPW such amelysoleaibbinpeplngenite O ai m

14, furtheio | PGy A1 He n%ﬁﬁéf“ﬁ@étf&@é}"oﬂi Ot BEFoAs £ AEMPXY
ternlnal am do grqup. 15 16. A por tide co

. YTSLI HSLT%@QG%B@&Q’QEL &tk adBErRg %% ?@E@&ﬁ/ﬁ"‘%}& ynebacterium
LEANI S@LWKW@LWdM%ﬁL&M&EW&he vaccine
RVLEANI ARG R o T PR e iste bt are

- RYLEANI TA HSLT
TALLEQA?) QOEKNE mm,ﬁmmv&mmscular.
TALLEQAQ Qi 1, TALHERAR SAEKI EXRLOIE ke od 4\ Lt Q SR £ QKL DE;

TALLEQAQN QQEK E’YELQKU E: 'TALLEQAQI QUEKI EYELOKLE, 25 T~EQAQ QUEKI EYEL QKLAK:
TALLEQAQ EOBKIESYEL OKLAE: TALLEQAQ QQOEKAEYELQKLE: TALLEQAQN QQEKNEYEL QKLE:
TALLEQAQI QQEKGEYELQKLE; TALLEQAQ QQEKAEYELQKLAK: 30

TAT-T, EQAQ GREKNEVELGHAK:. TAREOA QORKER B2 misS anemo

ACID SEQUENCES THAT COMPRISE
ENHANCER PEPTIDE SEQUENCES

The retroviral gp4l1l protein contains structural domains

10

referred to as the a~helix region located in the C-terminal
region of the protein and the leucine zipper region located
in the N-terminal region of the protein. Alignment of the
enhancer peptide sequence regions contained within gp41 (FIG.

15 2A and 2B) of gp4l from all currently published isolate
sequences of HIV-1, HIV-2 and SIV identified the consensus
amino acid sequences shown in FIG. 1.

As described in detail in the Examples presented below,
such sequences represent enhancer peptide sequences in that
linkage of these peptide sequences to a variety of different
core polypeptides enhances the pharmacokinetic properties of

20
the resultant hybrid polypeptides.

7. EXAMPLE: HYBRID POLYPEPTIDES THAT FUNCTION
AS POTENT INHIBITORS OF HIV-1 INFECTION

T1249, as depicted in FIG. 13, is a hybrid polypeptide
comprising enhancer peptide sequences linked to an HIV core
25 polypeptide. As demonstrated below, the T1249 hybrid
polypeptide exhibits enhanced pharmacokinetic properties and
potent in vitro activity against HIV-1, HIV-2, and SIV

isolates, with enhanced activity against HIV-1 clinical
isolates in HuPBMC infectivity assays in vitro as well as in

30 the HuPBMC SCID mouse model of HIV-1 infection in vivo. In

the biological assays described below, the activity of the
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20 Novenber 2002 TALLEQAQ QQEKAEYELQKLAE; TALLEQAQ QQEKNEYELQKLAE;
TALLEQAQ QQEKGEYELQKLAE: DEFDASI SQVNEKI NQSLAFI RKSDELL:

DEYDAS| SQVNEKI NQALAYI READEL; DEYDAS| SQVNEEI NQALAYI RKADEL; 20 November 2002
DEFDES| SQVNEKI EESLAFI RKSDEL; QHWSYGLRPG. 96 DEFDESI SQUNEKI EESLAFI RKSDELL;

or 17. Thewgosomoprl ypepti de of C aim 16, further conprising p@emgggwpz
termnal acetyl group and a carboxy termnal am do group. 18. A net hod for

enhanci ng t he pharnmacoki netic properties of a core £0I eptide conpri sing

li nki ng aT&8hABeASusompRESSetopding Poteddyante 1ol ReJRept#det o form
ﬁ BybgI id 'ioﬁéympt b@ﬂ.yg&?ldbhafﬁ,ls\éhgﬁxdxﬁ e@dtmdlk 78} il dé]yimdwﬁ&ﬁm the

ybrid po] ype I s enhanced pharnacokinetjc pro s.relative to
t hose eth%gt quB 1 REOEEIR SEANSRSE dEPd &5 ‘éﬁe“?ﬂe‘ﬁf@iﬂ %fé g‘ﬂﬂ'ﬁ Wer ei n
t he core pobyppptietd No.astReugeaat.i c reagent. 20. The nethod of Claim 18

wherein the core polypeptide is a bioactive peptide, growth factor,
cytokine, differentiation factor, interleukin, interferon, colony

sti nmul {fti ng factor, hornond -Gr- ar@ﬂmm Novermber 2002 97 21.
A hybrid pol ypepti de, ¢04Dr i pEPYIBR SPRPARSTISPARD BEORIFGIUARGON | nked to a

core pol ypepti de, vyner ei n the enhancer peptide conprises an Aanj no- termnal :
VIKXVKXX] . WKXVRER E LARS T e \RYIRkD W\ﬁﬂp @m XVWKWK,
VWKWK, Wawnmmmm WeQ(WdXW(V\XXX

conpri se?% W&’%%& &5 m@%% Y&F&E{%%'&%M&EDK (SEQ

| D NO 12BG6rifieatilon hryalsr lcdrpuleylp@pttl by olev@rsenpligsd HRI@+ conprising an

enhances pepti q QW I&?@Wﬁg WW 1 core
pol ypepti de. 262%% Lt br| po yg%%t al rgs uﬁ ﬁﬁ)
conpri si ngsap aRi ﬁé‘ltné’r Al Pepdide JMWUT S0P & Dardsasprged rﬁ’h‘é!—r%ﬂﬂd@f
group. 24nafubxhnid ol&@:'u‘tﬁﬁﬂb' AR iFVTRICiIGsNand) B I Eied et | Eite SRRKHCE
conpr i sestGERIER, BHSEY PO LL S50 Por NASTRERE TR | (5 R RNS) Land ¢ he
core pol ypept:kéel bymani amidbhgrbubl @0 ephamde mb:t]sm}uencemm is a

s FRE S P A S el I R

Claim24 er co an am no rerm na group a ca

t er mi $M§EQQ%@QEKE@YW))F chhasdeci ﬁ'@,3@ﬁerﬁﬁéﬁﬁﬁ’&é’é‘-ﬁ
properti eeofe& Bol9pRpRalakPert ikthe Taonpr w&adl cﬁé‘hanﬁﬁja‘pei’é' de

sequence e core | ypepti de to produce h b,rl.d epti de, wherein
t he enhan E "E:é‘ Gg‘l’rg‘é’ g"’w&)@g@ W&W&?@ SABEVSTRGE K,

V\XXWW(XXW('!\K24KXXW(W( ,XV\XW(V\XV\XW(XXV\XWV\XXXWIXXXW(XW

XWKOXW ame frihe coré Wptl d& corrprl ses MEL%LW

( SEQ | D Neplidsphasg7 syAthesysepechaigues: i siThe tidentnitd ekitheequence:
WEVERS Tal L R @Bk Y QbR WBPEVEWE ceSHRd [k irddd by mass

spectroscopy to be T1249.

T1249 was readily purified by reverse phase
chromatography on a 6-inch column packed with a C18, 10
micron, 120A support.

25 7.1.2. VIRUS
The HIV-1,,, virus (Popovic, M. et al., 1984, Science
224:497-508) was propagated in CEM cells cultured in RPMI
1640 containing 10% fetal calf serum. Supernatant from the
infected CEM cells was passed through a 0.2um filter and the
infectious titer estimated in a microinfectivity assay using
30 the AA5 cell line to support virus replication. For this
purpose, 20pl of serially diluted virus was added to 20ul1 CEM
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20 Novenber 2002 98 28. The pol ypeptide of Claim?27, further conprising an
amno term nal acetyl group and a carboxy term nal am do group. 29. A

hybri d pol ypepti de conprising an enhancer peptide sequenc ONgyrReder 20Q2 cor e
pol ypepti de, wherein the enhancer peptide sequence conprises a
car boxy- t g GlohRders VWOMKXXI ,  VWKXWKXX, VKXWKX, WKXWK, VKXW
XXXVWKWK,  XAWKWK,  XWKWK, VWKWK, WKOXWKW WKXXW | XVWKXW
XWKXW  XWKWKOXXW . XWKWKXX,  XWKWKX,  XVWKW - WKWKXXW  or  XWKXXW and wherein the
core pol ypepilisdeatc ameonsentriad ifonl lodhing i imladind as 8Guraiedd:

TALLEQAQ (REKNEY Bk QKK teSEQRRNG: 1128811 vi0i o Riad Wi d e 0Ly pept i de of

Claim?29, fyrther conprising an enhancer peptide sequence |inked to the

. ani no-t er hFARL1EAGSof Od lSoMerSoIcPddpInase o1 SeffRN HA¥S PHAYPEpEPRe of
a aibrrs 2908@r f%elshumuﬂamd nC @RS Sié:ltge&n clwy'.no drgrda'ylad poet Vinggatiomnd a
carboxy term.n mi, do._qr qup. A tide comrisin .

. TALLEQAQ &Eﬁﬁ%ﬁ%&&ﬁi‘ P’Brﬁatepf%ﬁ%f%o% ."%‘és%%sip’e‘g?’f‘u%“ A% d aim 32,
furt her® cenpdiescrd by aeverseetransicrdpdiade gratuiyitnd me beasmkytao ermé nal

am do gro har edi~-cal | 1. LSy pde:
TALLEQAQ %%Eﬁ%é@‘éﬁ@%ﬁ DK?’%E@@N# 5 2%%‘%‘1%&% r%‘ﬁ%‘?frrgg%% P‘? 2 gﬁ% PRBLY
accept abl @ndaMHenchzformid apHReesle e dt-idoaletc @dposikITh M OBi HYH, wherein
t he pol ypgptiudg-horyher conprises an amno termnal acetyl group and a
carboxy term nal am do group. 36. A pharmaceutical conposition conprising
t he pol ypeptide: WOEWEQKI TALLEQAQ QQEKNEYEL QKLDKWASLWEWF ( SEQ | D NGO 1310);
and a pharmaceutically accepvabla.ca@ELLeFUSION ASSA¥har naceuti cal
conposigi on of P erei ] YRERL h ri.S n .ani no
term nal acet P%?&%gﬁigr’?&\yg ([:7af 3?ye¥§rﬂr-h ga?}g%?n%d%gé‘%ogéggggg’gd@\%gﬁﬁelr
2002 99 38. 1PheCEMecellanchronicalby afnlincted wikhbithe P3Vydent vdzusnd an
effective;ampgniedh 2l dse@sudRlrklp1aRey i a0&NHnd N JdBumE e acdo £ of a
medi cament far sinultaneous or sequéntial, gdmi nistration far treating HV

i nf ect i onCudSureypeddum,(REMY 1648 weat&ining Y4k Mghiinackirmted an
antiviral FagentsupﬂlemﬂihteﬁsﬁiQh @:c%a'mxkﬁ.%ﬁ&%ﬁfrﬁ raﬁd\el%;:]trnéxv-iswe@glaﬁ i's
T20, T21 ar. T7 249. 41. T 0 aim ereint Ivira~l agent is
a nucl eosPE&V%Eb‘éa!e%‘teF&ﬁs‘?’F?;ﬁs‘e thewssi ﬁgﬁha%ﬁl‘ﬂuagg%%ﬂ & Tever se
tr ansc}? pata .i Alali-t §ci.alshnBidbi 6di2405428Y -pr Repisigle amhithi totsrwere
viral mRNAqGRAPHATaOkcARmBIE0RN ShddleHeP R LI RNAMESSIdE 42. The use
of Caim4l wherein the nucleoside _anal og reverse transcriptase inhibitor
is AZ f, 3ncebaped fom 2498c- aga37abefBvtR &P:ababbvihatsfingpe yse of

((j;l ?i m 4ldmet&hﬂcu%t%@ngﬁuﬁ|t$@%ild% r(@;\yef@ttitr?r,arﬁivé Pjas:ed wm&rt%ﬁ i's ]
elaviridin nevirapi ne_ or virenz. 44. .The use. of C ai erein the
I nhi bi tor 5‘8% gﬁF b’?b’%egﬂmit?%r %tyaﬁ'é\?frﬁscﬁé’llﬁ ﬁéﬁﬂn}l)n%%?rén%r%ﬁ#x s%cﬁi navir,
i ndi navi r 40KEmAgpifdcatiaOTwhigh allowed visualization of the entire

20 well in a single field. Treated cells were compared to

"1

infected, untreated controls and results expressed as percent
inhibition of infected controls.

7.1.4. MAGI-CCR-5 INFECTIVITY ASSAYS

Approximately 1 x 10° Magi-CCR-5 cells (obtained through
25 the NIH AIDS Research and Reference Reagent Program, Division
of AIDS, NIAID; Chackerian, B. et al., 1997, J. Virol. 71:
3932-3939) were seeded into a 48-well tissue culture plate
(approximately 2 x 10* cells/well in a volume of 300 pl/well
selective growth medium consisting of DMEM supplemented with
10% heat inactivated FBS, 1% L-glutamine, 1% Pen/Strep, -
30 Hygromycin B, Geneticin, and Puromycin) and allowed to attach

overnight at 37°C, 5% €O,. Cell confluency was approximately
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45. The use of daim4l wherein the inhibitor of viral nRNA capping is
ribavirin. 46. The use of Caim4l wherein the inhibitor of glycoprotein
processing i s castanospernme. 47. A pharnmaceutically acce@Od¥dvenbenp0sl ti on
for the treatment of H 'V infection which conprises an effective anbunt of a
hybri d palwpepseais or a pharmaceutically acceptabl e deri vat pee/usbgraes , an
effective anount of at |east one other therapeutic agent and a

phar maceutical |y _.acc t~Le c2~rrier 8. The conposition of C aim 47
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conposi t idilwed pept ide Winhébhtblre addedvinavodgees iof B20ulf®eldr T1249.
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agent is nucl eostde reversé transcriptase’i nnibitor, &an non-ndcl eodsi de
reverse tofarkickutedseirnai bfesiredninpukbvisnsotibre gfo®fse, 289 i nhi bitor
of viral PRNVSEPP! NOF $ha iy, nB5Bi LAl off seh¥erRYE! §rowvkhoseasupdwasl. The
Conposigtion. of Caimb5Q wherein the nucl eosi de revérse transcriptase

i nhi bi foraddedhAe eaeh ¥a¥l 3 thecplalg 1aGuPEFPA SPraBala¥sr ts2. The
conposi t izptcyf 5& @won SOFikéng andhetadminge wees dore\wictrdimyIy ifhiase

inhibitor_is delaviridine, nevj ne . Vi z . The _conposition of
d ai m 5a RiE %?%ft%xéoYﬁ‘a?%i P%rk %?ffhl Vlg?‘oﬁégsghlgg rcic?%ng\%ri‘:l’s ‘nel finavir,
anpr enaviByiefky) meedivmi was naempyeACTran3tbe pPRALE38NnAd5500 Fille ofonposi ti on
of Claim a/@lq;i Lnuhibit o Vi PRI I I i 55.
The corrpof?% l1on %f&g%ﬁgn# goéaﬁé&r&eg%t‘he??hﬁigg:\ltég?@o? ﬂlg';/’lggpﬁtlg? gl\ilrzfr for
processi Ry BEEERST /bspePRi kemp. ASF1Aatix® ypsARepoved, each well
Ay Ao e L A AT Aroary o epurion AEReAR A

y. A&eA. 2. AL. A. A9. A, A, . A AA & AR Ae. ALR AR.A, . A AA A L, . .
Y.A A AR LN ‘Aékf A A%‘%. ﬁg‘?"ﬁ\g. X?ﬁSFEﬁPA}RFR.éﬂ?éﬁfiA.aR 3% PR On A A A
AS. A, A A fidr S0\ nfnvtds A 8841 A1 ng2 sAlREAoAStefioved,; @nd each well

#.#. Q2227 22887 2| 28rg?7?7? 257222072 20.:8~</:x8 ?? ~ X8

LLgI???~3€¥3¥%£;%%5%_5@@%9LB@%S???§§§;E;8§§?¥8§?833%@§9?§§b§5§b§§§b?égé??é?

2?727272777797" ?ﬁge?~ﬁi’é’£—’82223é’2's’2'-’2?:2?;2322%%3%’-’3%%52%%%%@@%3%’-’3&3 (Y.

P02V 0200?202000000000?07°707° 2?7277 258~ p~>7~0x| 0 8<|  p~
>0~27>" pEEEB 6528 Bh} 2206058592892962849923983909720V3F9Y70983523P7729972

?277?| 22W| 208) WA MEPLEY78R?3228TR111897?R?7@8?32277192887732°¥1rdn2???~8<p’

|p~|‘?0‘87<7?~?77 SP?P?7N?~=22222??22?2?2??Q?72222?227?27?7272~22??27?2¢C~=2?7?2?2?27?7?7?7?7

borrrsss B R igEe added| BOT80 81 SR ﬁ%ﬁ%@iﬁ%ﬁ" e S
1

22222222 W Bhevelandsxeagent; ~BrymMgMgFA 27 0P MP/ABL 7RAIY Bp20929272222227227
?<??????ag?ia.?g/?af?81?2@30&@?~a?a32?ﬁm??ga?aﬁ?'mgzha'.;?;ﬁ?%a??'oz'slgo?????

PRI RRPP?P~P2~C2?27?27< 9995999999999996999999?oooooooo 232872729 x<207? 28~| >

Zp—dTTP) 'in a 96-well U-

?9??9??9??@?~9??9??9?~£?99?99?9~?99?99?OEZO??9??%>?9?%??????9539??j????????
: p

29922777 PIFR, SRONBGI00, 46 41 0F SeacEion AisCass Ioon’ eabh el 0 0

202 Y 2 e T R R 2R R A% % B AR BRLRAR 7727
????7>?277?7 2727220 20~227225207027?2x~7?pg80| ?8px?8 88p0x 2?70 ~>| p<?7?2?720~2227?

2| 22222372p. 2222252022x| p00?]| . 0<0xp>08p?Q>0@ 8>8>7>22227~ R2222722X222X>~2272
?L???????%5?5??%b???$@%g???g%????????&&%???..????V?&%b54636563?565516%?????

. Y Y Y . Y Y Y Y Yy - L T e Y - = ] ~Nnrs o~ NN NLNLNL NN NLNL NN NLNLNLNLNLNLNLNLNLNLNLNLN NN



| wgl faf VR;:(}‘D@}@@lﬁrhj:ealj:ap]acab]ama}redupnd] waé}led] 6a}:ama}scarU}:ha]Z$aS]S&aU] cajc

alj cRal] c a
: U} c"aﬂ call ca] cal 9%?%]8’@ %ﬁ%&} Msﬁ@m af’fcafl cg] UE;§°€5’ufcaf’€§ﬁ]rda] cal
ca] cal] caaEHeyeqd) E@Wéﬁ] any) cé}\éaFQBAFéa]lF}" éFé ] é&]aéé €aP@gpBcal ca] ca;

A $<) F) Wany fes “welre p1acA;ea §n"h- phodpRbés¥éeakhUraaketdec ahaakhcal cal] ca] ¢
oy cal et calt el ol ot Bl el o Bat el colcalerleghoale dhar ol oo o oa
7] 7 7 779!91@@%]1(@ walpj goXcabchbl ca?d;abJ}.cmhdéx] Vajlaakc{2[IV3|)| gehezhted] caU] c
a] ca] cral gal spthe ) spbeel igUkezhse gl tabkarkeal pALkERbEIRGING M I

<<?<<= P:::-

>>>> oAoywowc\@mnqmcgwpasybarwwem bdptal] vereauseduUtea) cal] cal] c
a] cay] ca]&@&&aﬂﬁé] Eﬁé’l se%sa%aabfa%ﬁ%fiéh&a@ka&qaw QQ‘]a agheahgd] caCaOOOD
AABPBB5CACCCC D, DO DDDOEEaFdFFFFFzup [ Vojd Yca]]calca]ca]cal ca]ca]c
al] cal] c AA9ses cof cb’]‘ﬁh@}*&ﬁf&ﬁ@)} HBFEaFJ]:’P}B?%%icEPC&UFE&%}:SQ]'C& egtedy) cay ca
Ul ca] 3] @@EEEMGS rmrusytéa Uy J pitKsb Ok h M/ AB Mol )| \oeirddieaUlfea] cal c
a] cal] ca L% %%1

U] c™a] ca]kc %f %’é‘a ta] cal] ca] cal] ca] cal] ca] cal] ca] caU] ca] caU] ca] caU] ca] caU
] cal] caM G(O\/PYPQRRSOSJ SoSSSSUUI USUdUpUU\/\Y/WYQZTZ[ [\zuoj d_YSoj dU] U cal] ca] c

aU] ca] caU ca

U]U]c"a]U] cg% ca]U]Ogg‘}ca Uifﬁﬂﬂ' Fé&’uﬁ? f'zuk\?’g%’\g\ﬁﬁzf‘frfﬂb] " CbRbgbkbb
bbbbbeccc” c%{ upkf * ZToj WWWWCa

Ul ca] ca] c”a] cHi cRY Ok ¥R €aBPEaY cHEPEaCPdd] dAPCEUMRSFCatREUPEAPREY) ca] ca%
c(c+c.qG Cf@&ﬂﬁﬂdddégﬂ eutlllzes PBMC, obtained through Interstate

oy i e e e
(0.5 ug/ml) and CD28 antibodies (0.1 ug/ml). The target

i &r[sstisiyu ﬂ}gﬁ wyox i 5%%€~le¥_ gt:awgr heathmalealg’al cal cal ¢
i

aJ c”a] cal] ca]ca ajJ caj ca ca] caU] cal] ca] ca] ca]
caU| ca] catpehed( {?{‘ﬂ FP}’Z?R{ 58CelBEWHPF ][ VBFUF@a@FcESFH&F@QUFEQ] cal] ca] cal]
i:a] i:aU]#Cge})%ﬂéibﬁu?galﬂxg?igaiﬂzaabaah&naabcalﬂnmhﬁ]aul caU]G]ea] aa]ycab}:iia}:aaul i:a] EJ]aU

ca]ca calcalca ca ca] caU] ca]cal] c
a] caUp®a) 23t ¥n) ¢ p@éﬁﬁ% QF@%L?&ME@E%FX&JF@?&UF% é%u]aca% j t"$ysnhb
] \Roj d] ] oa@}@a}’cauram] ofi] 2ak maiﬂmh]natﬂ%all].catﬂl@@ij}maaﬂxdaa cﬁz:U}athU] cajcalc
o) cad celathael sl gl pal o ahosthgakeathoatnes oiS7Lbeuand Gy ool oo

Ul ca] cal] ca caj ca Ul ca] ca ca] cau
] ca] caU] ch’d]%l] R ] ca] B%]P l‘é?cé}l‘i'BlkPnﬁ#E'?Fﬁl sexﬁpamxﬂojla] @Péa@P§aFE’H@J] ca] ca
U ca] caU] £e4 b £54)] eolh cabhpableapbaium.
WV] cal] ca] caU] cal] ca] ca] caU] calU] cal] ca] caU] caU] cal] caU] ca] ca' ev+t@wgke_YSi d
AXRoj d] UU] caU] calU] caU] cal] caU] cal] ca] ca] cal] cal] ca] cal] ca] cal] ca
U\/j caldsca) cal]zal)] zal] tnUyzupcapeBBMCCECTRUMOBE].Cal] ca] ca
. 061 o#' j v{vpi c\ VO d"OF LHTIVal] THFERTION] ca

c”al] ca] ca calc a c c cal c
;JJU] Caﬂ Ca} Caﬂ ﬁéﬁgg%{ﬁﬂ @gy}a k7! Gadkeabh gyl patlbydbhcatheatocadgdtd call
#{ vpkf [ Unman PBME camjcq;ed] a;at@‘aa}zcat-ﬂboe}iééw]-ca]I‘UQU]"@&](@aP@t&}'caU] cajca]c
a] cal] ca] fé‘éﬂ»&é’fﬂ:f’é‘\'ﬂ:féﬁcaﬂéé%ﬁ‘é’] iﬁgeggeauk@aonxhh 5'69@[1&’&“ 1bUUl'<§fD

cMalU] cal ca ca cal ca] cal] ¢ca] cal] c calca]c”MalJca ca ca ch] ca
'cJ]aU] caJ] Ui U] U$ AZT sen51t1veU]iso atg]AO 8)] reat en Y ] Y

U c"a % Cazb&paiaégl was cab) celaa#B4gdnnthyulhy( YRUhad] e:’ba]tcmhci’hg] ean&@w cayl

cal] c

Ul ca] cal %%bca%!] %éa%ﬁg%‘fﬁﬂ?g] L%% dhsadl 8l %.algkﬁaléle‘ii]sca%]pia %Caé cal] ca



U c”ralU ca U craUca U cnal] ca
U]cAaU]caU]caU]caU]ca]ca]caU]caDJ]caU]ca]caU]ca]caU]ca]ca]cAa]ca]cAa]ca]cA
] cal] ca] caW' * 058<FKMORTVXvx{ vpke”rXRf * U cU] cal] ca 20 November 2002

U] cral] ca] cal] ca] cal] caU] cal] ca] ca] c$al] c$a] cal] cal] cal] ca] caU] cal] cal] ca] c
a] calU] caUjwe 99s%@al] ca] cal] cal] ca2~ *9! ') *| vpj c] VPke"XRf * U] Brrased/erad c”a
U c*aU] calU] cal] cal] ca] ca] caD] ca] cal] caD] caU] cal] caU] cal] cal] cal] ca] cal] ca] c

U cral) cabiBBY Refesy (AN PRFAERPERL. SR LErHAS GoSaved B TAREH A5 Ea Y ca
U] ca] cal] catfudturaeUpd&b] bavghoa PBYCc blpsis] veegkdyUfoat)|thfeaU] cal] cal] cal] ¢
a] cal] ca] eﬁﬂ@&{sf@g{ wed ?\L)}E?B‘d}.&gl !t%qtﬂe&@a%wiqﬁ@féﬂgaelmt&fésﬁ&c

3 D&é

Nal] cal] ¢ cal ca] caD@ caf ca cal call ca .
Ul c aU] capEYePEalfay] daUpPRFOFipatelyafRrds7 PotFch fiodrowing [ the) tastay cay
W] cal] cabkagUtgaathenayl.cackl-ebathee g 'é&HlaQ:&nts were evaluated for

cha a cal ca ca cavlca
o Enn Bt U BpAnghER ge pE RO EOPPa %a]a]c LB YHNs intection
] ca] cal] calbhpanbtek] Cahd&bfc klitaUpndUpratoadlda] cal] ca
U] c”aU] cal] cal] caU] cal] ca] cal] caHTs9>W z5: gl YRWjs. 7<{upj e_ZTf " U] c”al] ca] caU
] ca] cal] ca] caU] ca WV] cal] cal] ca] caU] ca] caU] ca] caU] ca caU] ca] caU| ca
U] craU] ca] caU] ca] cal} @a8-caBRZaPHAR KDNIET VDIRE | 1w | ga\ VX " U] ] cal] ¢
a] cal ca] cal] catpabbeabcatheacp rats, double jugular catheter,

obtained from Charles River Laboratories were used. Peptides

10 yere injected in one jugular catheter in a volume of 200 pl
of peptide solution (approximately 3.75 mg/ml), dosing
solution concentration was determined using the Edelhoch
method, (Edelhoch, 1967, Biochemistry 6:1948-1954) method and
adjusted based on animal weight such that each animal
received a dose of 2.5 mg/kg). Approximately 250-300 ul of

15 plood was removed at predetermined time intervals (0, 15, 30

min and 1, 2, 4, 6, and 8 hours) and added to EDTA capiject

tubes. Plasma was removed from pelleted cells upon
centrifugation and either frozen or immediately processed for

fluorescence HPLC analysis.

20 7.1.9. FLUORESCENCE HPLC ANALYSIS OF
PLASMA SAMPLES

100 pl of sample plasma was added to 900 ul of

precipitation buffer (acetonitrile, 1.0% TFA, detergent)
resulting in precipitation of the majority of plasma
proteins. Following centrifugation at 10,000 rpm for 10 min,
25 400 ul of the supernatant was removed and added to 600 ul of
HPILC grade water. Serial dilutions were performed as
dictated by concentration of peptide present in each sample
in dilution buffer comprised of 40% precipitation buffer and
60% HPLC water. In addition to sample dilutions, serial
dilutions of dosing solution were performed in buffer as well
30 as in plasma and used to generate a standard curve relating
peak area to known concentration of peptide. This curve was
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of 100 pl. Following incubation, 25 pl of XTT working stock

20 (1 mg/ml XTT, 250 uM PMS in complete medium containing 5%

DMSO) was added to each well and the plates incubated at

37°C. Color development was read and results used to express

values generated from peptide containing wells as a

percentage of the untreated control wells.

25 7.2. RESULTS

7.2.1. ANTIVIRAL ACTIVITY -~ FUSION ASSAYS
T1249 was directly compared to T20 in virus mediated
cell-cell fusion assays conducted using chronically infected
CEM cells mixed with uninfected Molt-4 cells, as shown in
Table 3, below. T1249 fusion inhibition against lab isolates

30
such as IIIb, MN, and RF is comparable to T20, and displays
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HIV-1 IIIb 2.5 9 1.0 9 2.5
"HIV-l G691-2 (AZT-R) 406.0 1 16.0 | 1 25
HIV-1 G762-3 (Pre- 340.1 1 12.2 | 1 28
AZT)
HIV-1 MN 20.0 7 3.1 7 6 "
15
HIV-1 RF 6.1 7 2.1 7 3
IHIV—l 9320 118.4 1 34.5 1 3
“ HIV-2 NIHZ 3610.0 >10 4.3 2 840

7.2.2. ANTIVIRAL ACTIVITY - Magi-CCR-5
20 INFECTIVITY ASSAYS

Magi-CCR-5 infectivity assays allow direct comparisons
to be made of syncytia and non-syncytia inducing virus
isolates, as well as comparisons between laboratory and
clinical isolates. The assay is also a direct measure of
virus infection (TAT expression following infection,

25 transactivating an LTR driven beta-galactosidase production),
as opposed to commonly used indirect measures of infectivity
such as p24 antigen or reverse transcriptase production.
Magi-CCR-5 infectivity assays (see Table 4 below) reveal that
T1249 is consistently more effective than T20 against all
isolates tested, in terms of both EC,, and Vn/Vo = 0.1 -

30 inhibition calculations. T1249 shows considerable
improvement in potency against the clinical isolate HIV-1
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TABLE 4
" T20 T1249
Virus EC-50 | Yy/n/Vo=0.1 | E Vn/vVo=0.1 | EC-50 Vn/Vo=0.1
Isolate C- Folad Fold
50 Difference Difference
10
HIV-1 42 80 8 10 5
IIIB
HIV-1 11 50 1 6 11
9320
HIV-1 1065 4000 43 105 25
15 301714
(subtype
B, NSI)
HIV-1 13 200 0. 20 43 10
G691-2 3
(AZT-R)
HIV-1 166 210 1 13 166 16
pNL4-3
20 "
I SIV-B670 2313 >10000 21 100 110 >100 u

7.2.3. ANTIVIRAL ACTIVITY - HuPBMC INFECTIVITY ASSAYS
T1249 was directly compared to T20 in HuPBMC infectivity

assays (Table 5, below), which represent a recognized

25

surrogate in vitro system to predict plasma drug
concentrations required for viral inhibition in vivo. These

comparisons revealed that T1249 is more potent against all

HIV-1 isolates tested to date, with all Vvn/Vo = 0.1 (dose -
30 required to reduce virus titer by one log) values being

reduced to sub-microgram concentrations. Many of the least

- 75 -



MA@ vpke™ ZTf a[ UPU] caU] cal] ca] cal] ca] cal] ca] ca] c”a] cal] cal] ca] cal] ca] cal] ca] c
aU] ca] ca U c”al cal] cal] ca] ca] ca] caU ca] ca U c”*al] ca

U cra@[ v&4Yd| wgl ga[ Uf a[ UPU] caUU] cal] caU] ca] ca] caU] ca] cadPd¥avpovef 2602

UV] cal] ca WV] cal] ca

Ul c”al] ca] walwabfisa] ca] cal] ca] ca] c”a] ca] ca] cal] ca] ca] caKnbupghtdisossiizio
{vpke [ UPU] cal] ca] ca] cal] ca] cal] ca] caU] ca] call ca

U] c”aU] ca] cal ca] ca

U]C"

cal cal] ca] cal ca
/S@sv{lm:& intgakisatsher

ca] ca
0 exhi

ih

ca] cal ca
ited 10-fold or

Ul cral] ca] ca

' gréaf@me_gah&saiﬂ/ia]caLCﬁiww CﬁtJ] 3] fisteabetHyc ahealUmmal-cal cal ca
]Ca%ﬁﬁlﬁn‘gﬁﬁﬁé’] gé‘ID mouse model of

LI e

, L,

, X, e,infedhmior, Zise4 z¢f1]>mdU].ea$ ca¢nsdiatife tb] Tapckbpmjten T1249,

st cadsdselhd s contobu salbglenls"glent L s ikl o1

3| vgkf

aU] ca] cal] cal] ca] cal] ca] cal] cal] cay
33(3- 3633333333339444444V\5 5n5r 55555

aJ ca

VU] cal] ] ca] ca] c™a] calU] ca] cal] cal] cal] ca] ca] ca] ca] cal] ca] ca] cal] ca] c

i d"YSU] cY ca] caU] ca] cal] caU] cay

ca] cal] c greeSrearcatrearcatrearcabrearcatfcarcaorcarcaor carearg aU] ca] cal] ca
] cay caU] a6/ 6 6= 6@636Q6 6d6h61 606ED7$8. 8’78K8P.849 (;a
z<b=e=u=+==== al Vv ca calU.cd]c caJcalka] cal.calU dgp] calU] cal] ca
]calcalc ‘C'é%’ {%S&fLW£ 2 ga?J]1 ]‘: Z 1}(;2 %a&llé’:g: b>=>D>0>R>\ >m
>Sp>y>>>> ' & catea 22 |
U] cMaldjoc Ulm] caU] ca] caU] ca] chqU] ca] cabked] cal] ca] U ca] ca] caUlfca] cal] ca] ca
U] ca] cay aJ caul cazBiD, DGEE FYFIFVFEFFFERF - G=CEEBHHARAH T TT ysl ga\ VQU] ]
caU ca] c ca Ucrall call chlc alj €000 130 46
aU] ca] calfcadd-5a) eakdsad gaUl calll cal] caphgd] call calgea] cal cal calical] cal cal]
aKKKOLLL L fedyYWWBO6Ov $SSSS SSTTgUU] W$W Wt nhb\ VPW] cal] cal] daU] caU] cal] ¢
aU] cal]c
U chal] c Ups€e ajvpbyeaafBeal] cq] ca] caUpe@jcaU] ca] c9 ka] ca®] ca] dp] ca] cal] ca]
calUca’ ZZZIPL[[[[\Y\qg]l]]l~r~r~rnog~xr] ga\ VOhbE VPUUl call gp] caU] ca] caU
] cal] (LiJ%U] 26408Vl £t 52\, Car) 3500 200
U] cha fFeatcateattcaicattieattcatteafcalcatdcatcpttcathcattiic alU] ca% 4~ »

ARAIP b bbb A¢ +c<c Eld) d, dzB3ape | YThb\ VPRJoc] caUl ] calfj ca] ca] cal] c
aU] ca 302143 (SI) 1600 220 7 H

G691-2 (AZT-R) 1300 400 3 ||

20 7.2.4. ANTIVIRAL ACTIVITY - T20 RESISTANT LAB

ISOLATES

T1249 was directly compared to T20 in virus mediated
cell-cell fusion assays conducted using chronically infected
CEM cells mixed with uninfected Molt-4 cells (Table 6,

below).

25 against a T20-resistant isolate.

T1249 was nearly 200-fold more potent than T20

TABLE 6
Virus T20 n T1249 n Fold
Isolate {ng/ml) {ng/ml) Difference
HIV-1 pNL4-3 SM 405.3 3 2.1 3 193
30 (T20 Resistant)
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Isolate 50 = 0.1 Fold Fold
(HIV-1) Difference | DPifference
10 H
|LPNL4-3 166 210 1 13 166 16 ﬂ
pNL4-3 SM 20 900 4 11 23 82
{T20-R)
pNL4-3 SM 410 | 2600 4 11 103 236
{T20-R)
Duke
15 || pNL4-3 STM >50 | >5000 1 13 >50000 >3846
(T20/T649~ 000 0
R)
T1249 was directly compared to T20 in HuPBMC infectivity
assays (see Table 8, below), evaluating differences in
potency against a resistant isolate. T1249 is greater than
20 >50-fold more potent than T20 against the resistant isolate

pNL4-3 SM.

TABLE 8
25 “ T20 T1249
Virus Isolate (HIV-1) VYa/vVo = 0.1 | vn/Vo = 0.1 Fold
(ng/ml) (ng/ml) Difference

" pNL4-3 3500 30 117

leNL4—3 SM (T20-R) >10000 40 >250 -
30
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8 days beginning on day -1. The extent of infection in blood

10 cells, splenocytes, lymph nodes, and peritoneal cells was
assayed by quantitative co-culture with human PBMC blasts
weekly for three consecutive weeks following animal
exsanguinations and tissue harvest (day 7, approx. 12 to 18
hours following last drug treatment). Co-culture
supernatants were evaluated for HIV-1 p24 antigen production

15 as a measure of virus infection. Infectious virus was not
detectable in the blood or lymph tissues of the T20-treated
animals, although, virus was detected in the peritoneal
washes and spleen preparation. All compartments were
negative for infectious virus at the 6.7 mg/kg dose of T1249,
indicating at least a 10-fold improvement over T20 treatment.

20 At the 2.0 mg/kg dose of T1249, both the lymph and the spleen
were completely free of detectable infectious virus, with a 2
log,, reduction in virus titer in the peritoneal wash and a 1
log,, reduction in virus titer in the blood, compared to
infected controls. At the lowest dose of T1249, 0.67 mg/kg,
the peritoneal washes and blood were equivalent to infected

25 control; however, at least a 1 log,, drop in infectious virus

titer was observed in both the lymph and the spleen tissues.

Overall, the results indicate that T1249 is between 30 and

100-fold more potent against HIV-1 9320, in vivo, under these

conditions.
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In addition, T1249 is not acutely toxic (death within 24
hours) at 167 mg/kg (highest dose tested) given IV through
jugular cannula (0.3 ml over 2-3 min).

7.2.8. DIRECT BINDING TO gp4l CONSTRUCT
15 M4l A 178

T1249 was radiolabelled with '?°I and HPLC- purified to
maximum specific activity. T20 was iodinated in the same

manner. Saturation binding of to M41A178 (a truncated gp41l
ectodomain fusion protein lacking the T20 amino acid
sequence) immobilized on microtitre plates at 0.5 mg/ul is
20 shown in FIG.7. Nonspecific binding was defined as binding
of the radioligand in the presence of 1 uM unlabeled peptide.
Specific binding was the difference between total and
nonspecific binding. The results demonstrate that '*’I-T1249
and '*’I-T20 have similar binding affinities of 1-2 nM.
Linear inverse Scatchard plots suggests that each ligand
25 binds to a homogeneous class of sites.

The kinetics of !?°I-T1249 and '?°I-T20 binding was
determined on scintillating microtitre plates coated with 0.5
ikg/ml M41A178. The time course for association and
dissociation is shown in FIG.8. Dissociation of bound
radioligand was measured following the addition of unlabeled

30 peptide to a final concentration of 10 uM in one-tenth of the
total assay volume. Initial on- and off-rates for '*I-T1249

-T79 ~
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FIG.9 suggest that although both ligands have similar

affinities, a higher concentration of either unlabeled T20 or

10 11249 is required to fully compete for bound '**I-T1249.

7.2.9. DIRECT BINDING TO THE HR1
REGION OF GP41
Circular dichroism (CD) spectroscopy was used to measure

the secondary structure of T1249 in solution (phosphate-

15 buffered saline, pH 7) alone and in combination with a 45-
residue peptide (T1346) from the HR1l (heptad repeat 1)
binding region of gp 41. FIG. 14A illustrates the CD
spectrum of T1249 alone in solution (10 pM, 12C). The
spectrum is typical of peptides which adopt an alpha-helical
structure. In particular, deconvolution of this spectrum

20 Using single value decomposition with a basis set of 33
protein spectra predicts the helix content of T1249 (alone in
solution) to be 50%. FIG. 14B illustrates a representative
CD spectrum of T1249 mixed with T1346. The closed squares
(M) represent a theoretical CD spectrum predicted for a
"non-interaction model" wherein the peptides are hypothesized

25 to not interact in solution. The actual experimental
spectrun (@®) differs markedly from this theoretical "non-
interaction model" spectrum, demonstrating that the two
peptides do, indeed, interact, producing a measurable
structural change which is observed in the CD spectrum.

30
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T1249 (untreated; FIG. 15, lane 4) are incubated

individually with proteinase K (FIG. 15, lanes 3 and 5,

respectively), both are digested. However, when T1249 is
incubated with M41A178 prior to addition of proteinase-K

10 (FIG. 15, lane 7), a protected HR-1 fragment of approximately
6500 Daltons results. Sequencing of the protected fragment
demonstrates that it corresponds to a region of primary
sequence located within the ectodomain of gp41. The
protected fragment encompasses the soluble HR1l peptide
(T1346) used in the CD studies described in Section 7.2.9

15 above, and further contains an additional seven amino acid
residues located on the amino terminus. This protection can
be attributed to the binding of T1249 to a specific sequence
of gp41 which is contained in the M41A178 construct.

8. EXAMPLE: RESPIRATORY SYNCYTIAL
VIRUS HYBRID POLYPEPTIDES

The following example describes respiratory syncytial

20

virus (RSV) hybrid polypeptides with enhanced pharmacokinetic
properties. In addition, results are presented, below, which
demonstrate that the RSV hybrid polypeptides represent potent
inhibitors of RSV infection.
25
8.1. MATERIALS AND METHODS
8.1.1. PEPTIDE-SYNTHESIS AND PURIFICATION
RSV polypeptides were synthesized using standard Fast

Moc chemistry. Generally, unless otherwise noted, the
peptides contained amidated carboxyl termini and acetylated
amino tefmini. Purification was carried out by reverse phése

30
HPLC.



1000! $F110%00& () - 0&+$10% 0&' ()-A ! F10% %&' ()-$?LTwi\; uVv7 10' 0% 0%h& ()-1
%0%h& ()-1 YOWKKE ()-1 0%409B5B& ()- 1

% 0%s& ()-1F"f10%& ()-w) ./ 01BN~ @ 10' yLGLO%g& () -! Z10%& Novembey 2008
10z3; 10%& () - %40%#c& ()-11 %0% ()-1N] _Dcr=~ @10' , @10%& ()-H0 O
@10% { & (Woldd/s0618&10% r & ()-HO @&10%m& ()- HO10%& () - Bl " g&@¥@8o4 16| ZL>0
10 10 10'i,;109%&' ()- S @10%&' ()-HO \ 0 @10% & ()-HO DO @10% & ()- HOB @
@10%&' ()-H0aBL>0 10 _
10$10% o0& () - AB189Re& RIBMIOBY( FYNGTIAL VIRYS 0% 0’ 0& ()-Y10% & ()-Y bc
dev~- @ 10 PLAQUE REDUCTION ASSA

All necessary dilutions of peptides were performed in

clean, sterile 96-well TC plate. A total of eleven dilutions
for each peptide and one control well containing no peptide
5 were assembled. The final concentration range of peptide
started at 50ug/ml or 100ug/ml, with a total of eleven two-
fold dilutions. The RSV was prepared at a concentration of
100PFU/well in 100ul 3% EMEM, as determined by a known titer
of RSV. The virus is then added to all of the wells.
The media was removed from one sub-confluent 96-well
10 Plate of Hep2 cells. The material from the dilution plate
was transferred onto the cell plates starting with row 1 and
then transferring row 12, row 11, etc. until all rows were
transferred. Plates were placed back into the incubator for
48 hours.
The cells were checked to ensure that syncytia were
15 Present in the control wells. Media was removed and
approximately 50 uls of 0.25% Crystal Violet in methanol was
added to each well. The wells were rinsed immediately in
water to remove excess stain and allowed to dry. Using a
dissecting microscope, the number of syncytia in each well
was counted.
20
8.2. RESULTS
Pharmacokinetic studies with the RSV hybrid peptides
T1301 (Ac-WQEWDEYDASISQVNEKINQALAYIREADELWA WF-NH,) and T1302
(ACc-WQAWDEYDASISQVNEKINQALAYIREADELW AWF-NH,) containing
enhancer peptide sequences demonstrated a greatly enhanced
25 half-life relative to core peptide T786 (Ac-
VYPSDEYDASISQVNEEINQALAYIRKADELLENV-NH,), as demonstrated in
FIG. 10A-10B. Hybrid polypeptides T1301, T1302 and T1303
(Ac-WQAWDEYDASISDVNEKINQALAYIREADELWEWF~-NH,) also showed a
greatly enhanced half-size relative to core peptide T1476
(Ac-DEYDASISQVNEKINQALAYIREADEL-NH,) . ;
30 RSV hybrid polypeptides T1301, T1302 and T1303, as well
as polypeptide T786 and T1293, were tested for their ability



yGl0%&' ()-!Y10%& ()- 10'o 10'o
10" oY%1110% o0& () - YIO% & ()-! YI0We% & () -xX*=~_@ 10 ;0 S&IO% M & ()-0 60
S&10%ty#&' ()-0 10 S&10% & ()-0 ( S&10%K ()-0l 10%& () - B29 Noy@aben2002 @
10 Z10% & () -!'F10% & ()- 105 105 105 ; 10%& ()- kO S&L0%XX&' ()-0B DO
S&10%1&" (WoDosses1s@ 10 #0& z&10%&' () -?0 0& z&10%&' () - 7?0 Ofc24L0 219 - 70 &
z&I0WE&' ()-?0A10% ()-F'fl10% & ()-+@Z; 0@

to inhibit RSV plaque formation of HEp2 cells. As indicated

in FIGS. 11A and 11B, both the tested hybrid RSV

polypeptides, as well as the T786 core polypeptide were able

to inhibit RSV infection. Surprisingly, the T1293 hybrid

polypeptide was also revealed to be a potent anti-RSV

5 compound (FIG. 13).

9. EXAMPLE: LUTEINIZING HORMONE
HYBRID POLYPEPTIDES

The example presented herein describes luteinizing
hormone (LH) hybrid proteins with enhanced pharmacokinetic
10 properties. The following LH hybrid peptides were
synthesized and purified using the methods described above:

" core peptide T1323 (Ac-QHWSYGLRPG-NH,) and hybrid polypeptide
T1324 (AC-WQEWEQKIQHWSYGLRPGWASLWEWF-NH,) which comprises the
core polypeptide T1323 amino acid sequence coupled with
enhancer peptides at its amino- and carboxy-termini. As

15 demonstrated in FIG. 12A and 12B, the T1324 hybrid peptide
exhibited a significantly increased half-life when compared
to the T1323 core peptide which lacks the enhancer peptide
sequences.

10. EXAMPLE: PHARMACOLOGY OF HYBRID
POLYPEPTIDE T1249

T1249, depicted in FIG. 13, is a hybrid polypeptide

20

comprising enhancer peptide sequences linked to a core
polypeptide derived from a mix of viral sequences. As
demonstrated in the Example presented in Section 7 above, the
T1249 hybrid polypeptide exhibits enhanced pharmacokinetic

25 properties and potent in vitro as well as in vivo activity

against HIV-1. In the example presented below, the
pharmacological properties of T1249 in both rodent and
primate animal models are further described.

30
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0.1. IALS AND
10.1.1. SINGLE-DOSE ADMINISTRATION TO RODENTS

T1249 was administered to Sprague-Dawley albino rats in
a single dose administered by continuous subcutaneous
infusion (SCI), subcutaneous (SC) injection or intravenous
(IV) injection. Each treatment group consisted of nine rats
per sex per group. The groups received sterile preparations
of T1249 bulk drug substance at a dose of 0.5, 2.0, or
6.5 mg/kg by CSI. One group received 50mM carbonate-
bicarbonate, pH 8.5, administered as a control. The peptides
were given for 12 hours via a polyvinyl chloride/polyethylene
catheter surgically implanted subcutaneously in the nape of
the neck. Two groups received a single dose of T1249 at a
dose of 1.2 or 1.5 mg/kg by subcutaneous injection into the
intrascapular region. Two groups received a single dose of
T1249 at a dose of 1.5 or 5 mg/kg via intravenous injection.
The actual milligram amount of T1249 was calculated using the
peptide content that was determined for the batch
administrated.

Endpoints for analysis included cageside observations
(twice daily for mortality and moribundity), clinical
observations, clinical laboratory parameters, body weight and
necropsy. Blood samples were obtained by a sparse sampling
technique over a 12 hour time period from three rats per sex
per group at each of the following times: 0.5, 1, 2, 4, 6,
8, 19, and 12 hours after dose administration. Sample
analysis was performed using a PcAb ECLIA assay (Blackburn,
G. et al., 1991, Clin. Chem. 37:1534-1539; Deaver, D., 1995,
Nature 377:758).

For plasma and lymphatic pharmacokinetic analysis of
T1249 in rats, T1249 was prepared as a sterile solution in
bicarbonate buffer and administered as a single dose, bolus
intravenous injection into the lateral tail vain at a dose of
20 mg/kg. Blood was collected from the animal from an in-
dwelling jugular catheter. Samples were collected
immediately after dosing and at 5, 15, and 30 minutes, and 1,
2, 4, and 6 hours after drug administration. For the

10
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G. et al., 1991, Clin. Chem. 37:1534-1539; Deaver, D., 1995;
Nature 377:758).

10.1.3. BRIDGING PHARMACOKINETIC STUDY
Six male cynomolgus monkeys were randomly assigned to
three groups consisting of two animals per group. 2All doses
of T1249 were given by bolus subcutaneous injection. The
study was divided into two sessions. In Session 1, animals
in groups 1, 2 and 3 received a sterile preparation of T1249
bulk drug substance (i.e., bulk +1249 dissolved in carbonate-

bicarbonate, pH 8.5) twice daily for four consecutive days
(Study Days 1-4) at doses of 0.2, 0.6 and 2.0 mg/kg/dose,
respectively. A ten day washout period separated Session 1
and Session 2. In Session 2, animals in groups 1, 2, and 3
received a sterile preparation of T1249 drug product (i.e.,
in aqueous solution, pH 6.5, plus mannitol) twice daily for
four consecutive days (Study Days 15-18) at doses of 0.2, 0.6
and 2.0 mg/kg/dose, respectively.

Blood samples for pharmacokinetic analyses were
collected on Study Days 1 and 15 to assess single-dose
pharmacokinetic parameters, and on Study Days 4 and 18 to
assess steady-state plasma pharmacokinetic parameters.
Samples were collected at the following times: immediately
pre-dose, and 0.5, 1.5, 3.0, 4.0, 6.0, 8.0 and 12.0 hours
post-dose. Animals were monitored during Sessions 1 and 2
for clinical signs and changes in body weight.

10.2. RESULTS

10.2.1. PHARMACOKINETICS OF T1249
ADMINISTERED TO RATS

Rat models were used to perform an initial assessment of

plasma pharmacokinetics and distribution of T1249. For
animals in all dose groups, there were no changes in body
weight, physical observations, hematology and clinical
chemistry parameters or macroscopic pathology observations
related to the administration of T1249.
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TABLE 11
Route Dose AUC,.., Normalized AUC,,. Fy
(mg/kg) (pgeh/ml) ) (%)
(ugeh/ml)
Low Dose
20
sc 1.2 27.6 34.5 73
Iv 1.5 47.1 - -
High Dose
scC 15 110 36.5% 30
Iv 5 120 - -
25 ‘9 "Normalized from a 1.2 mg/kg dose to a 1.5 mg/kg dose by multiplying AUC,.., by 1.25.

™ Normalized from a 15 mg/kg dose to a § mg/kg dose by dividing AUC,.., by 3.

The kinetic data for both plasma and lymph
concentrations of T1249 are illustrated in FIG. 16C and
tabulated below in Table 12. T1249 rapidly penetrated into
the lymphatic system and equilibrated with the plasma .
reservoir of drug within approximately one hour after

30
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(t1/2) for plasma and lymph suggest that the transit of T1249
between these two compartments is a diffusion-controlled
process. After three hours, there appeared to be a second,
more rapid elimination phase from the lymphatic system. This
10 gifference could be mechanism-based (e.g., due to

redistribution or accelerated peptide degradation in the
lymph) or due to other factors. The concentration of T1249
in lymphatic fluid six hours post-injection is greater than
the IC,, for viral infectivity for common laboratory strains
and for primary clinical isolates of HIV-1.

15 The extent of penetration of T1249 into cerebrospinal
fluid (CSF) was also assessed. T1249 concentrations were
below the limit of detection (LOD; 2.0 ng T1249/ml CSF) at
all measurable time points, indicating that T1249 does not

penetrate the central nervous system after a single dose

administration.

20
TABLE 12
T1249
Parameter Plasma Lymph

- €12, 2.6+0.41 1.3%0.27

elimination (hours)

Chax (Hg/ml) 291 133" /155

AUC(o.¢ny (Hgeh/ml) 506 348'* 7411™

AUC_., (ngeh/ml) 598 390/ /449

Cl (ml/h) 7.8 11.5
30
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was comparable for al routes of administration (5.4 hours,

4.8 hours and 5.6 hours for IV, SC and IM administration,
respectively). Plasma concentrations of T1249 that exceed
15 the IC,, values for laboratory strains and clinical isolates
of HIV-1 were observed at all measured time points throughout
the 24 hour sampling period.

A comparison of the data obtained for the parenteral
administration of 0.8 mg/kg T1249 via all routes of
administration (SC, IV, and IM) is presented in FIG. 17A.
FIG. 15B illustrates a comparison of the data obtained from
SC injection at three different dose levels of T1249
(0.4 mg/kg, 0.8 mg/kg, and 1.6 mg/kg). The insert in FIG.
17B contains a plot of the calculated AUC versus administered
dose.

20

T1249 displays linear pharmacokinetics in cynomolgus
monkeys following SC administration within the range of
administered doses, indicating that saturation of the

25

clearance mechanism or mechanisms has not occurred within
this range. A summary of the pharmacokinetic data following
parenteral administration of T1249 to cynomolgus monkeys is
provided in Table 13, below. A comparison of the plasma AUC
values indicates that, relative to intravenous )

30
administration, the bioavailability of T1249 is approximately
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ty/2, termnar (h) 6.2340.52 4.8330.48 5.5530.92 5.5740.24 5.3540.95
tux (h) 3.9741.18 4.58+1.45 4.7231.81 2.324+0.43 -
Coax (pg/ml) 3.1740.09 6.85£1.01 13.3%2.55 6.37%1.69 26.740.25
1o AUCqo.24) 37.5¢6.6 8.12+11.4 168+34.0 56.4*12.3 87.4+25.0
{zg*h/ml)
AUC,.., 40.928.2 85.3%13.6 181344.0 59.5%13.1 92.5%25.0
(pgeh/ml)
Fp (%) - 92.3 - 64.4 -
15

10.2.3. BRIDGING PHARMACOKINETIC STUDY
Bridging pharmacokinetic studies were performed in order
to compare the plasma pharmacokinetic profiles of the T1249
bulk drug substances used in the nonclinical trials described
20 above to the formulated T1249 drug product which would be
administered to an actual subject or patient, e.g., to treat

HIV infection. The study was designed as a parallel group,
one-way, cross-over comparison of three dose levels of T1249
bulk drug substance and three dose levels of formulated drug
product. Plasma pharmacokinetics were assessed after single-
25 dose administration and after steady state was achieved.
Administration of T1249 by subcutaneous injection
resulted in measurable levels of peptide in all dose groups.
The plasma concentration-time curves were roughly parallel
within all dose groups following the initial dose (Days 1 and
15) and at steady state (Days 4 and 18) for both T1249 bulk.
30 drug substance and formulated T1249 drug product.
Furthermore AUC, ..., Values varied in direct proportion to



e & ()- "Y10%e' & ()-_|[:NA41010 " #$10%8& ()-S #$10%' & ()-S
#$10%' & ()-S #$10% & & ()-S #$10% & ()-S $10%8 & ()-/vU410 ag&éO%U DU
& ()- #S10%& ()- Y10%& ()- "Z10%& ()-10 e 10 e 10 e' 20[Ngveowee2002
& ()-/|[:vW410 a /$10% ()-3 $ L $10%& ()-t "L $10%& ()-t L $10% 9%&' ()-t
f) G 10% o &rfgsr1s @ G(10%J t*U & ()-KRSTUFrvU410 3, 10%' & (p $99/11219
"Gl0%*+' & ()-10+10+10+ 1< 10%& ()- % /$10%& ()-3 ‘/$10@&&T(§T

the dose level for both drug formulations. Calculated

AUC4.12nry Values for the drug product ranged from 43% to 80%

of the AUC;. ;. Values calculated for drug substance

following single dose administration, and from 36% to 71% at

steady state.

5 T1249 bulk drug substance and drug product demonstrated
similar pharmacokinetic profiles in cynomolgus monkeys
following bolus subcutaneous administration at the dose
levels and dose volume tested. A direct comparison of the
shapes of the plasma concentration-time curves in the present
study and the shapes of curves from a previous study in

10 cynomolgus monkeys suggests that there is a depot effect when
T1249 is administered by subcutaneous injection. This is
suggested by the increases in time at which maximal plasma
concentration (t,,,) is achieved and t,,,.

These results indicate that the formulation of bulk drug
substance used in the pharmacology program yields comparable

15 Auc values and other kinetic parameters to those observed
following the administration of the formulated drug product.
These observations indicate that clinical administration of
T1249 will result in total patient exposure to T1249.

The present invention is not to be limited in scope by

20 the specific embodiments described herein, which are intended
as single illustrations of individual aspects of the
invention, and functionally equivalent methods and components
are within the scope of the invention. Indeed, various
modifications of the invention, in addition to those shown
and described herein will become apparent to those skilled in
25 the art from the foregoing description and accompanying

drawings. Such modifications are intended to fall within the

scope of the appended claims.
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18. A method for enhancing the pharmacokinetic
properties of a core polypeptide comprising linking a
consensus enhancer peptide sequence to a core polypeptide to
form a hybrid polypeptide, such that, when introduced into a
living system, the hybrid polypeptide exhibits enhanced
pharmacokinetic properties relative to those exhibited by the
core polypeptide.

19. The method of Claim 18 wherein the core polypeptide
is a therapeutic reagent.

20. The method of Claim 18 wherein the core polypeptide
is a biocactive peptide, growth factor, cytokine,
differentiation factor, interleukin, interferon, colony
stimulating factor, hormone or angiogenic factor.
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21. A hybrid polypeptide comprising an enhancer peptide sequence linked to a core
polypeptide, wherein the enhancer peptide comprises an amino-terminal:
WXXWXXXI, WXXWXXX, WXXWXX, WXXWX, WXXW, WXXXWXWX, XXXWXWX,
XXWXWX, XWXWX, WXWX, WXXXWXW, WXXXW, IXXXWXXW, XXXWXXW,
KXWXXW, XWXXW, XWXWXXXW, XWXWXXX, XWXWXX, XWXW, WXWXXXW, or
XWXXXW,
and wherein the core polypeptide comprises the following amino acid sequence:
TALLEQAQIQQEKNEYELQKLDK (SEQ ID NO: 1286).

22.  The hybrid polypeptide of Claim 21, further comprising an enhancer peptide

sequence linked to the carboxy-terminal end of the core polypeptide.

23.  The hybrid polypeptide of Claims 21 or 22 further comprising an amino terminal

acetyl group and a carboxy terminal amido group.

24. A hybrid polypeptide comprising an enhancer peptide sequence linked to a core
polypeptide, wherein the enhancer peptide sequence comprises WQEWEQKI (SEQ ID
NO:1129) or WASLWEWTF (SEQ ID NO:1433) and the core polypeptide comprises the
following amino acid sequence: TALLEQAQIQQEKNEYELQKLDK (SEQ ID NO: 1286).

25.  The hybrid polypeptide of Claim 24 further comprising an amino terminal acetyl

group and a carboxy terminal amido group.

26. A method for enhancing the pharmacokinetic properties of a core polypeptide,
comprising linking an enhancer peptide sequence to the core polypeptide to produce a hybrid
polypeptide, wherein the enhancer peptide sequence comprises:

WXXWXXXI, WXXWXXX, WXXWXX, WXXWX, WXXW, WXXXWXWX, XXXWXWX,
XXWXWX, XWXWX, WXWX, WXXXWXW, WXXXW, IXXXWXXW, XXXWXXW,
XXWXXW, XWXXW, XWXWXXXW, XWXWXXX, XWXWXX, XWXW, WXWXXXW, or
XWXXXW, and wherein the core polypeptide comprises TALLEQAQIQQEKNEYELQKLDK
(SEQ ID NO: 1286).

27. A polypeptide comprising the amino acid sequence:
WQEWEQKITALLEQAQIQQEKNEYELQKLDKWASLWEWEF (SEQ ID NO:1310).
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30.  The hybrid polypeptide of Claim 29, further comprising an enhancer peptide

sequence linked to the amino-terminal end of the core polypeptide.

31.  The hybrid polypeptide of Claims 29 or 30 further comprising an amino terminal

acetyl group and a carboxy terminal amido group.

32. A polypeptide comprising TALLEQAQIQQEKNEYELQKLDK (SEQ ID NO:
1286).

33. The polypeptide of Claim 32, further comprising an amino terminal acetyl group

and a carboxy terminal amido group.

34, A pharmaceutical composition comprising the polypeptide:
TALLEQAQIQQEKNEYELQKLDK (SEQ ID NO: 1286); and a pharmaceutically acceptable

carrier.

35.  The pharmaceutical composition of Claim 34, wherein the polypeptide further

comprises an amino terminal acetyl group and a carboxy terminal amido group.

36. A pharmaceutical composition comprising the polypeptide:
WQEWEQKITALLEQAQIQQEKNEYELQKLDKWASLWEWF (SEQ ID NO: 1310); and a

pharmaceutically acceptable carrier.

37.  The pharmaceutical composition of Claim 36, wherein the polypeptide further

comprises an amino terminal acetyl group and a carboxy terminal amido group.
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42. The use of Claim 41 wherein the nucleoside analog reverse transcriptase
inhibitor is AZT, 3TC, D4T, ddl, ddC, ddA, adefovir or abacavir.

43. The use of Claim 41 wherein the non-nucleoside reverse transcriptase
inhibitor is delaviridine, nevirapine or efavirenz.

44. The use of Claim 41 wherein the inhibitor of HIV protease is ritonavir,
nelfinavir, ampranavir, saguinavir, indinavir, ABT-378 or ABT-538.

45. The use of Claim 41 wherein the inhibitor of viral mMRNA capping is
ribavirin.

46. The use of Claim 41 wherein the inhibitor of glycoprotein processing is
castanospermine.

47. A pharmaceutically acceptable composition for the treatment of HIV
infection which comprises an effective amount of a hybrid polypeptide or a
pharmaceutically acceptable derivative thereof, an effective amount of at least one
other therapeutic agent and a pharmaceutically acceptable carrier.

48. The compasition of Claim 47 wherein the other therapeutic agent is an
antiviral agent.

49. The composition of Claim 48 wherein the antiviral agent is T20, T21 or
T1249.
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glycoprotein processing.

51.

The composition of Claim 50 wherein the nucleoside reverse transcriptase

inhibitor is AZT, 3TC, D4T, ddl, ddC, ddA, adefovir or abacavir.

52,

The composition of Claim 50 wherein the non-nucleoside reverse

transcriptase inhibitor is delaviridine, nevirapine or efavirenz.

53.

The composition of Claim 50 wherein the inhibitor of HIV protease is

ritonavir, nelfinavir, amprenavir, saquinavir, indinavir, ABT-378 or ABT-538.

54.
is ribavirin.

55.
processing is castanospermine.

The composition of Claim 50 wherein the inhibitor of viral mRNA capping

The composition of Claim 60 wherein the inhibitor of glycoprotein



